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Electrons, Electrodes 

and Electron Tubes 

THE electron tube is a marvelous 

device. It makes possible the per- 

forming of operations, amazing in con- 

ception, with a precision and a certainty 

that are astounding. It is an exceedingly 

sensitive and accurate instrument—the 

product of coordinated efforts of engi- 

neers and craftsmen. Its construction 

requires mkterials from every corner 

of the earth. Its use is world-wide. Its 

future possibilities, even in the light of 

present-day accomplishments, are but 

dimly foreseen, for each development 

opens new fields of design and appli- 

cation. 

The importance of the electron 

tube lies in its ability to control almost 

instantly the flight of the millions of 

electrons supplied by the cathode. It 

accomplishes this control with a mini- 

mum of energy. Because it is almost 

instantaneous in its action, the electron 

tube can operate efficiently and accu- 

rately at electrical frequencies much 

higher than those attainable with rotat- 

ing machines. 

Electrons 

All matter exists in the solid, 

liquid, or gaseous state. These three 

forms consist entirely of minute divi- 

sions known as molecules, which, in 

turn, are composed of atoms. Atoms 

have a nucleus which is a positive 

charge of electricity, around which re- 

volve tiny charges of negative electricity 

known as electrons. Scientists have es- 

timated 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 

cathode, which supplies electrons, and 

one: or more additional electrodes, 

which control and collect these elec- 

trons, mounted in an evacuated en- 

velope. 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 axe released. 

Heat is the form of energy generally 

used. The method of heating the cath- 

ode may be used to distinguish between 

the different forms of cathodes. For ex- 

timple, a directly heated cathode, or 

filament-cathode, is a wire heated by 

the passage of an electric current. An 

indirectly heated cathode, or heater- 

cathode, consists of a filament, or 

heater, enclosed in a metal sleeve. The 

sleeve carries the electron-emitting ma- 

terial on its outside surface and is 

heated by radiation and conduction 

from the heater. 

A filament, or directly heated cath- 

ode, such as that shown in Fig. 1 may 
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be further classified by identifying the 

filament or electron-emitting material. 

The materials in regular use are tung- 

sten, thoriated tungsten, and metals 

which have been coated with alkaline- 

earth oxides. Tungsten filaments are 

made from the pure metal. Because 

they must operate at high temperatures 

{a dazzling white) to emit sufficient 

electrons, a relatively large amount of 

filament power is required. 

Thoriated-tungstcn filaments arc 

made from tungsten impregnated with 

thorium oxide. Due to the presence of 

thorium, these filaments liberate elec- 

trons at a more moderate temperature 

of about 17008C (a bright yellow) and 

are, therefore, much more economical 

of filament power than are pure tung- 

sten filaments. 

Alkaline earths arc 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 elec- 

trons. Coated filaments operate very 

efficiently and require relatively little 

filament power. However, each of these 

cathode materials has special advan- 

tages which determine the choice for a 

particular application. 

Directly heated filament-cathodes 

require comparatively little heating 

power. They are used in tube types de- 

signed for battery operation because it 

is, of course, desirable to impose as 

small a drain as possible on the bat- 

teries. They arc also used in rectifiers 

such as the 1G3GT/1B3GT and the 

5Y3GT. 

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 

_cmissive surface of the cathode is main- 

tained at the required temperature 

^approximately I050oK) by resistance- 

heating of a tungsten or tungsten-alloy 

"wire which is placed inside the cath- 

-ode sleeve and eiectrically insulated 

Jrom it, as shown in Fig. 2. The heater 

is used only for the purpose of heal- 

ing the cathode sleeve and sleeve coat- 

ing to an elcctron-cmilting temperature. 

Useful emission docs not take place 

from the healer 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 oper- 

ate 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 

reliability, stability, and life. 
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Fig. .1—Filament Fig. 2—I ndlrectlv 

or directly heated healed cathode or 

cathode. healer-cathode. 

The heater-cathode construction is 

well adapted for use in electron tubes 

intended for operation from ac power 

lines and from storage batteries. The 

use of separate parts for emitter and 

heater functions, the electrical insula- 

tion of the beater from the emitter, 

and the shielding effect of the sleeve 

may all be utilized in the design of the 

lube to minimize the introduction of 

hum from the ac heater supply and to 

minimize electrical interference which 

might enter the tube circuit through the 

heater-supply line. From the viewpoint 

of circuit design, the heater-cathode 

construction offers advantages in con- 

nection flexibility because of the elec- 

trical separation of the heater from the 

cathode. 

Another advantage of the heatcr- 

cathode construction is that it makes 

practical the design of a rectifier tube 

Jhaving close spacing between its cath- 

ode and plate, and of an amplifier tube 

having dose spacing between its cath- 

ode and grid. In a dose-spaced rectifier 

tube, the vohage drop in the tube is 

Jow, and, therefore, the regulation .is 

improved. In an amplifier tube, the 

close spacing increases the gain oblain- 

jjbJc from the, tube. Because of the 
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advantages of the heatcr-cathode con- 

struction, almost all present-day receiv- 

ing tubes designed for ac operation 

have heater-cathodes. 

Generic Tube Types 

Electrons are of no value in an 

electron tube unless they can be put to 

worlc. Therefore, a tube Is designed 

with the parts necessary to utilize elec- 

trons as well as those required to pro- 

duce them. These parts consist of a 

cathode and one or more supplemen- 

tary electrodes. The electrodes are en- 

closed in an evacuated envelope having 

the necessary connections brought out 

through air-tight seals. The air is re- 

moved from the envelope to allow free 

movement of the electrons and to pre- 

vent 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 poten- 

tial within the evacuated envelope of- 

fers a strong attraction to the electrons 

(unlike electric charges attract; like 

charges repel). Such a positive electric 

potential can be supplied by an anode 

(positive electrode) located within the 

tube in proximity to the cathode. 

Diodes 

The simplest form of electron tube 

contains two electrodes, a cathode and 

an anode (plate), and is often called a 

diode, the family name for a two-elec- 

trode tube. In a diode, the positive 

potential is supplied by a suitable elec- 

trical source connected between the 

plate terminal and a cathode terminal, 

as shown in Fig. 3. Under the influence 

of the positive plate potential, electrons 
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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 al- 

ternately made positive and negative. 

Because plate current flows only during 

the time when the plate is positive, cur- 

rent flows through the tube in only one 

direction and is said to be rectified. 

Fig. 4 shows the rectified output current 

produced by an alternating input volt- 

age. 

V 

r> >• 
* 

r* 
z 

& 

£ 

w 
h- 
< 

nccrinto 

OUTPUT CURRENT 

PLATE VOLTS 

Fig. 3—Basic diode circuit. 

ALTERNATING 

I VOLTAGE INPUT 

Fig. 4—Current characterisilcs of rectlfiei 

circuit. 

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 

hall-wave rectifiers, because current 

can flow only during one-half of the 

alternating-current cycle. When two 

plates and one or more cathodes arc 

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 arc called 

lull-wave rectifiers. 

Not all of the electrons emitted by 

the cathode reach the plate. Some re- 

turn to the cathode, while others re- 

main in the space between the cathode 

and plate for a brief period to produce 
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an effect known as space charge. This 

charge has a repelling action on other 

electrons which leave the cathode sur- 

face and impedes their passage to the 

plate. The extent of this action and the 

amount of space charge depend on the 

cathode temperature, the distance be- 

tween 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 increas- 

ingly higher plate voltages to a tube 

operating at a fixed heater or filament 

voltage. Under these conditions, the 

maximum number of available electrons 

is fixed, but increasingly higher plate 

voltages will succeed in attracting a 

greater proportion of the free electrons. 

Beyond a certain plate voltage, 

however, additional plate voltage has 

little effect in increasing the plate cur- 

rent because all of the electrons emitted 

by the cathode are already being drawn 

to the plate. This maximum current, 

illustrated in Fig. 5, is called saturation 

carrent. Because it is an indication of 

the total number of electrons emitted, 

it is also known as emission current or 

simply emission. 
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Fig. 3—Current characteristic of diode 

tube. 

Although tubes are sometimes 

tested by measurement of their emission 

current, it is generally not advisable to 

measure the full value of emission be- 

cause this value would be sufficiently 

large to cause change in the tube char- 

acteristics or even to damage the tube. 

Consequently, while the lest value of 

emission current is somewhat larger 

than the maximum current which will 

be required from the cathode in the 

use of the tube, it is ordinarily Jess 

than the full emission current. The 

emission test, therefore, is used to in- 

dicate whether the cathode can supply 

a sufficient number of electrons for 

satisfactory operation of the lube. 

If space charge were not present to 

repel electrons coming from the cath- 

ode, 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 dis- 

tance between cathode and plate is only 

about two hundredths of an inch. 

Another method of reducing space- 

charge effect is utilized in mercury- 

vapor rectifier tubes. When such tubes 

are operated, a small amount of mer- 

cury contained in the tube is partially 

vaporized, filling the space inside the 

bulb with mercury atoms. These atoms 

are bombarded by electrons on their 

way to the plate. If the electrons arc 

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 evi- 

denced by a bluish-green glow between 

the cathode and plate. When ionization 

occurs, the space charge is neutralized 

by the positive mercury atoms so that 

increased numbers of electrons are 

made available. Mercury-vapor tubes 

are used primarily for power rectifiers. 

lonk-heated-cathode rectifiers de- 

pend 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 con- 

taining a reduced pressure of inert gas. 

The cathode becomes hot during tube 

operation, but the heating effect is 

caused by bombardment of the cath- 

ode by ions within the tube rather than 

by heater or filament current 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- 
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twecn the anode which is instan- 

taneously positive and the cathode. 

Under normal operating voltages, ioni- 

zation does not take place between the 

anode that is negative and the cathode, 

so that the requirements for rectifica- 

tion are satisfied. The initial small Sow 

of current through the tube is sufficient 

to raise the cathode temperature quickly 

to incandescence, whereupon the cath- 

ode emits electrons. The voltage drop 

in such tubes is slightly higher than 

that of the usual hot-cathode gas rec- 

tifiers because energy is taken from the 

ionization discharge to keep the cath- 

ode at operating temperature. Proper 

operation of these rectifiers requires a 

minimum flow of load current at all 

times to maintain the cathode at the 

temperature required to supply sufficient 

emission. 

Triodes 

When a third electrode, called the 

grid, is placed between the cathode and 

plate, the tube is known as a triode. the 

family name for a three-electrode tube. 

The grid usually consists of relatively 

fine wire wound on two support rods 

(siderods) and extending the length of 

the cathode. The spacing between turns 

of wire is large compared with the sire 

of the wire so that the passage of elec- 

trons from cathode to plate is prac- 

tically unobstructed 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 (diameter 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 performance. 

The purpose of the grid is to con- 

trol the flow of plate current. When a 

tube is used as an amplifier, a negative 

dc voltage is usually applied to the 

grid. Under this conditon the grid does 

not draw appreciable current. 

The number of electrons attracted 

to the plate depends on the combined 

effect of the grid and plate polarities, as 

shown in Fig. 6. When the plate is posi- 

tive, as is normal, and the 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 grid is made less and less negative 

(more and more positive), the plate 

more readily attracts electrons to it and 

plate current increases. Hence, when 

the voltage on the grid is varied in ac- 

cordance with a signal, the plate cur- 

rent varies with the signal. Because a 

small voltage applied to the grid can 

control a comparatively large amount 

of plate current, the signal is ampli- 

fied by the tube. Typical three-electrode 

lube types are the 6C4 and 6AF4A. 
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Fif. 6—Basic triode circuit. . 
s 

The grid, plate, and cathode of a 

triode form an electrostatic system, each 

electrode acting as one plate of a small 

capacitor. The capacitances are those 

existing between grid and plate, plate 

and cathode, and grid and cathode. 

These capacitances are known as inter- 

electrode capacitances. Generally, the 

capacitance between grid and plate is 

of the most importance. In high-gain 

radio-frequency amplifier circuits, this 

capacitance may act to produce unde- 

sired coupling between the inpnt circuit, 

the circuit between grid and cathode, 

and the oatpnt chmit, the circuit be- 

tween plate and cathode. This coupling 

is undesirable in an amplifier because 

it may cause instability and unsatisfac- 

tory performance. 

Tatrodes 

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, ac- 

cordingly, called a tetrode. The screen 
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grid or grid No. 2 is mounted between 

the grid No. I (control grid) and the 

plate, as shown in Fig. 7, and acts as 

an electrostatic shield between them, 

thus reducing the grid-to-platc capaci- 

tance. The effectiveness of this shield- 

ing action is increased by a bypass 
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Fig. 7—Basic tetrode circuit. 

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 several 

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, 

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 

supplies an electrostatic force pulling 

electrons 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 exerts very little electrostatic 

force on electrons near the cathode. 

So long as the plate voltage is 

higher than the screen-grid voltage, 

plate current in a screen-grid tube de- 

pends 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 independ- 

ent of plate voltage makes it possible 

to obtain much higher amplification 

with a tetrode than with a triode. The 

low grid-plate capacitance makes it 

possible to obtain this high amplifica- 

tion without plate-to-grid feedback and 

resultant instability. In receiving-tube 

applications, the tetrode has been re- 

placed to a considerable degree by the 

pentode. 

Pentodes 

In all electron tubes, electrons 

striking the plate may, if moving at suf- 

ficient speed, dislodge other electrons. 

In two- and three-electrode types, these 

dislodged electrons usually do not cause 

trouble because no positive electrode 

other than the plate itself is present to 

attract them. These electrons, therefore, 

arc 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 

reduces the plate current and limits the 

useful plate-voltage swing for tetrodes. 

The effects of secondary emission 

arc minimized when a fifth electrode is 

placed within the tube between the 

screen grid and plate. This fifth elec- 

trode is known as the suppressor grid 

(grid No. 3) and is usually connected 

to the cathode, as shown in Fig. 8. Be- 

cause 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. 
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Fig. 8—Basic pentode circuit. 
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The family name for a five-elec- 

trode tube is "pentode.*' In power-out- 

put pentodes, the suppressor grid makes 

possible 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 volt- 

age. These desirable features result 

from the fact that the plate-voltage 

swing can be made very large. In fact, 

the plate voltage may be as low as, 

or lower than, the screen-grid voltage 

without serious loss in signal-gain capa- 

bility. Representative pentodes used for 

power amplification are the 6CL6 and 

6K6GT; representative pentodes used 

for voltage amplification are the 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 control grid (grid No. 1), a screen 

grid (grid No. 2), a plate, and, op- 

tionally, a suppressor grid (grid No. 3). 

When a beam power tube is designed 

without an actual suppressor grid, the 

electrodes arc 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 region, the space charge 

produced is sufficient to repel second- 

ary electrons emitted from the plate 

and to cause them to return to the 

plate. 

Beam power tubes of this design 

employ beam-confining electrodes at 

cathode potential to assist in producing 

the desired beam effects and to prevent 

stray electrons from the plate from 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 elec- 

trons 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 ac- 

tion provided by space charge and be- 

cause of the low current drawn by the 

screen grid, the beam power tube has 

the advantages of high power output, 

high power sensitivity, and high effi- 

ciency. 

Fig. 9 shows the structure of a 

beam power tube employing space- 

charge suppression and illustrates how 
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Fig. 9—Structure of beam power tube 

showing beam-confining action. 

the electrons are confined to beams. 

The beam condition illustrated is that 

for a plate potential less than the 

screen-grid potential. The high-density 

space-charge region is indicated by the 

heavily dashed lines in the beam. Note 

that the edges of the beam-confining 

electrodes coincide with the dashed por- 

tion of the beam. In this way the 

space-charge potential region is ex- 

tended beyond the beam boundaries 

and stray secondary electrons are pre- 

vented 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, 6L6GC, 6V6GTA, and 50C3. 

Multi-Electrode and 

Multi-Unit Tubes 

Early in the history of tube devel- 
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opment and application, tubes were de- 

signed for a 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 

design are the development of "spe- 

cialty" types. These types arc intended 

either to give optimum performance in 

a particular application or to combine 

in one bulb functions which formerly 

required two or more tubes. The first 

class of tubes includes such examples 

of specialty types as the 6CB6A 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 espe- 

cially interesting type in this class. 

This tube has an unusually large num- 

ber of electrodes, namely seven, ex- 

clusive of the heater. Plate current in 

the tube is varied at two different fre- 

quencies 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 lubes such as the twin-diode triodes 

6CN7 and 6AV6, as well as triodc-pcn- 

todes such as the 6U8A and 6X8. This 

class also includes class A twin triodes 

such as the 6CG7 and 12AX7A, and 

types such as the 6CM7 containing dis- 

similar triode units used primarily as 

combined vertical oscillators and ver- 

tical deflection 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 arc the penta- 

grid-convertcr types 6BE6 and 6SA7. 

These tubes are similar to the multi- 

electrode types in that they have seven 

electrodes, all of which affect the elec- 

tron stream; and they are similar to the 

multi-unit tubes in that they perform 

simultaneously the double function of 

oscillator and mixer in superheterodyne 

receivers. 

Receiving Tube Structure 

Receiving tubes generally utilize a 

glass or metal envelope and a base. 

Originally, the base was made of metal 

or molded phenolic material. Types 

having a glass envelope and a molded 

phenolic base include the "octal" types 

such as the 5U4GB and the 6SN7GTB. 

Types having a metal envelope and 

molded phenolic octal base include the 

6F6 and the 6L6. 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 

neonoval types, and the twelve-pin dno- 

decar types. Examples of the seven-pin 

miniature types arc the 6AU6A and 

6BN6. Examples of the nine-pin mini- 

ature 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 Duvlstor concept provided a 

new approach to electron tube design. 

Nuvistor tubes utilize a light-weight 

cantilever-supported cyclindrical elec- 

trode structure housed in a ceramic- 

metal envelope. These tubes combine 

new materials, processes, and fabrica- 

tion techniques. Examples of the nu- 

vistor are the 6CW4 and the 6DV4. 

Television Picture Tubes 

The picture tube, or kinescope, is 

a multi-electrode tube used principally 

in television receivers for picture dis- 

play. It consists essentially of an elec- 

tron gun, a glass or metal-and-glass 

envelope and face-plate combination, 

and a fluorescent screen. 

The electron gun includes a cath- 

ode for the production of free elec- 

trons, one or more control electrodes 

for accelerating the electrons in the 

beam, and, optionally, a device for 

"trapping" unwanted ions out of the 

electron beam. 

Focusing of the beam is accom- 

plished either clectromagnetically by 
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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 envelope of the tube. The screen 

is a white-fluorescing phosphor P4 of 

either the silicate or the sulfide type. 

Deflection of the beam is accom- 

plished either electrostatically by means 

of deflecting electrodes within the enve- 

lope of the tube, or electromagnetically 

by means of a deflecting yoke placed 

on the neck of the tube. Fig. 10 shows 

the structure of the gun section of a 

picture tube and illustrates how the 

electron beam is formed and how the 

beam is deflected by means of an elec- 

tromagnetic deflecting yoke. In this 

type of tube, ions in the beam are 

prevented from damaging the fluores- 

cent screen by an aluminum film on 

the gun side of the screen; This film 

not only "traps" unwanted ions, but 

also improves picture contrast. In many 

types of non-aluminized tubes, iohs 

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 apertures, one for each of the 

phosphor dot trios. This mask provides 

color separation 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 excitation of the three different 

color-phosphor-dot arrays. Thus it is 

possible to control the brightness of 

each of the three colors independently 

of the other two. Fig. 11 shows a cut- 

away view of a color television picture 

tube. 

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 in- 

ternally, and their potential 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: Convergence is accom- 

plished by the action of static and 
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dynamic magnetic fields set up by 

the radial-converging magnet assembly 

mounted on the neck of the tube. s 

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 

accomplished simultaneously by a de- 

flecting yoke using four electromagnetic 

coils similar to the deflecting yoke used 

for black-and-white picture tubes. 
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Electron Tube 

Characteristics 

THE term "characteristics" is used to 

identify the distinguishing electrical 

features and values of an electron lube. 

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. Por 

example, Static Characteristics are the 

values obtained with different dc po- 

tentials applied to the tube electrodes, 

while Dynamic Characteristics arc the 

values obtained with an ac voltage on 

a control grid under various condi- 

tions of dc polcntials on the electrodes. 

The dynamic characteristics, therefore, 

are indicative of the performance capa- 

bilities of a tube under actual working 

conditions. 

Static characteristics may be shown 

by plate characteristics curves and 

transfer (mutual) characteristics curves. 

These curves present the same informa- 

tion, but in two different forms to 

increase its usefulness. The plate char- 

acteristic curve is obtained by varying 

plate voltage and measuring plate cur- 

rent for different grid-bias voltages, 

while the transfer-characteristic curve 

is obtained by varying grid-bias voltage 

and measuring plate current for differ- 

ent plate voltages. A plate-characterisfic 

family of curves is shown in Fig. 12. 

Fig. 13 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. 
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The amplification factor, or ft, is 

the ratio of the change in plate voltage 

to a change in control-electrode voltage 

in the opposite direction, under the 

condition that the plate current remains 
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curvet. 

unchanged and that all other electrode 

voltages ore maintained constant. For 

example^ if, wbpn the plale voltage 
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is made 1 volt more positive, the con- 

trol-electrode (grid-No. 1) voltage must 

be made 0.1 volt more negative to hold 

plate current unchanged, the amplifica- 

tion factor is 1 divided by 0.1, or 10. 

In other words, a small voltage varia- 

tion in the grid circuit of a tube has 

the same effect on the plate current as 

a large plate-voltage change—the lat- 

ter equal to the product of the grid- 

voltage change and amplification factor. 

The m of a tube is often useful for 

calculating stage gain. This use is dis- 

cussed in the Electron Tube Applica- 

tions section. 

Plate resistance (r,) of an electron 

tube is the resistance of the path be- 

tween cathode and plate to the flow of 

alternating current. It is the quotient 

of a small change in plate voltage di- 

vided by the corresponding change in 

plate current and is expressed in ohms, 

the unit of resistance. Thus, if a change 

of 0.1 miliiampere (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 trmnscondnct- 

ance, or simply transcondnctance (g„), 

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 con- 

trol-grid voltage producing it, under 

the condition that all other voltages 

remain unchanged. Thus, if a grid- 

voltage change of 0.5 volt causes a 

plate-current change of 1 miliiampere 

(0.001 ampere), with all other voltages 

constant, the transconductance is 0.001 

divided by 0.5, or 0.002 mho. A "mho" 

is the unit of conductance and was 

named by spelling ohm backwards. For 

convenience, a millionth of a mho, or 

a micromho 0*mho), is used to express 

transconductance. Thus, in the exam- 

pic, 0.002 mho is 2000 micromhos. 

Conversion transconductance (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; 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 (P0) to the product of the aver- 

age dc plate voltage (Eh) and dc plate 

current (L) at full signal, or 

Plate efficiency   P0 watts x 10q 

^ Eh volts X Ih amperes 

The power sensitivity of a tube is 

the ratio of the power output to the 

square of the input signal voltage (Eu), 

and is expressed in mhos as follows: 

Power sensitivity (mhos) = 



36 

Electron Tube 

Applications 

THE diversified applications of an 

electron receiving tube have, within 

the scope of this section, been treated 

under seven headings: Rectification; 

Detection; Amplification; TV Scanning, 

Sync, and Deflection; Oscillation; Fre- 

quency Conversion; and Tuning Indica- 

tion with Electron-Ray Tubes. Although 

these operations may take place at 

either radio or audio frequencies and 

may involve the use of different cir- 

cuits and different supplemental parts, 

the general considerations of each kind 

of operation arc basic. 

Genaral System Functions 

When speech, music, or video in- 

formation is transmitted from a radio 

or television station, the station radiates 

a modulated radio-frequency (rf) car- 

rier. The function of a radio or tele- 

vision receiver is simply to reproduce 

the modulating wave from the modu- 

lated carrier. 

As shown in Fig. 14, a superhetero- 

dyne radio receiver picks up the trans- 

mitted modulated rf signal, amplifies it 

and converts it to a modulated inter- 

mediate-frequency (if) signal, amplifies 

the modulated if signal, separates the 

modulating signal from the basic car- 

rier wave, and amplifies the resulting 

audio signal to a level sufficient to pro- 

duce the desired volume in a speaker. 

In addition, the receiver usually includes 

some means of producing automatic 

gain control (age) of the modulated 

signal before the audio information is 

separated from the carrier. 

The transmitted rf signal picked up 

by the radio receiver may contain either 

amplitude modulation (AM) or fre- 

quency modulation (FM). (These mod- 

ulation techniques arc described later 

in the section on Detection.) In either 

case, amplification prior to the detector 

stage is performed by tuned amplifier 

circuits designed for the proper fre- 

quency and bandwidth. Frequency con- 

version is performed by mixer and 

oscillator circuits or by a single con- 

verter stage which performs both mixer 

and oscillator functions. Separation of 

the modulating signal is normally ac- 

complished by one or more diodes in 

a detector or discriminator circuit. Am- 

plification of the audio signal is then 

performed by one or more audio am- 

plifier stages. 

Audio-amplifier systems for phono- 

graph or tape recordings arc similar to 

the stages after detection in a radio 

receiver. The input to the amplifier is a 

low-powcr-level audio signal from the 
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Fig. 14—Simplified block diagram for a brwdcasi-band receiver. 
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phonograph or magnetic-tape pickup 

head. This signal is usually amplified 

through a preamplifier stage, one or 

more low-level (pre-driver or driver) 

audio stages, and an audio power am- 

plifier. The system may also include 

frequency-selective circuits which act 

as equalization networks and/or tone 

controls. 

The operation of a television re- 

ceiver is more complex than thai oi 

a radio receiver, as shown by the sim- 

plified block diagram in Fig. 15. The 

tuner section of the receiver selects the 

proper rf signals for the desired channel 

frequency, amplifies them, and converts 

them to a lower intermediate frequency. 

and thus controls instantaneous "spot** 

brightness. At the same time, deflection 

circuits cause the electron beam of the 

picture tube to move the "spot" across 

the faceplate horizontally and vertically. 

Special "sync" signals derived from 

the video signal assure that the hori- 

zontal and vertical scanning arc timed 

so that the picture produced on the re- 

ceiver exactly duplicates the picture 

being viewed by the camera or pickup 

tube. 

A communications transceiver con- 

tains transmitting circuits, as well as 

receiving circuits similar to those of a 

radio receiver. The transmitter portion 

of such a system consists of two sections. 
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Fig. 15—Simplified block diagram for a television receiver. 

As in a radio, these functions are ac- 

complished in rf-amplifier, mixer, and 

.local-oscillator stages. The if signal is 

then amplified in if-amplifier stages 

which provide the additional gain re- 

quired to bring the signal level to an 

amplitude suitable for detection. 

After if amplification, tbo detected 

signal is separated into sound and pic- 

ture information. The sound signal is 

amplified and processed to provide an 

audio signal which is fed to an audio 

amplifier system similar to those de- 

scribed above. The picture (video) sig- 

nal is passed through a video amplifier 

stage which conveys beam-intensity in- 

formation to the television picture tube 

In one section, the desired intelligence 

(voice, code, or the like) is picked up 

and amplified through one or more 

amplifier stages (which are usually com- 

mon to the receiver portion) to a high- 

level stage called a modulator. In the 

other section, an rf signal of the desired 

frequency is developed in an oscillator 

stage and amplified in one or more 

rf-amplificr stages. The audio-frequency 

(af) modulating signal is impressed on 

the rf carrier in the final rf-power- 

amplifier stage (high-level modulation), 

in the rf low-level stage (low-level mod- 

ulation), or in both. Fig. 16 shows a 

simplified block diagram of the trans- 

mitter portion of a citizens-band trans- 
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cciver that operates at a frequency of 

27 MHz (megacycles per second). The 

transmitting section of a communica- 

tions system may also include fre- 

quency-multiplier circuits which raise 

the frequency of the developed rf signal 

as required. 

Rectification 

TT^e 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, Electrodes, 

and Electron Tabes section. High- 

voltage pulse rectification is described 

later under Horizontal Output Circuits. 

The function of a filter is to 

smooth out the ripple of the tube out- 

put, as indicated in Fig. 17, and to 
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increase rectifier efficiency. The action 

of the filter is explained in the Electron 

Tube Installation section under Filters. 

The voltage divider is used to cut 

down the output voltage to the values 

required by the plates and the other 

electrodes of the tubes in the receiver. 

A half-wave rectifier and a full- 

wave rectifier circuit are shown in Fig. 

18. In the half-wave circuit, current 
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Fig. 18—Half-wave and full-wave rectifier 

circuits. 

flows through the rectifier lube to the 

filler on every other half-cycle of the ac 

input voltage when the plate is positive 

with respect to the cathode. In the full- 

wave circuit, current flows to the filler 

on every half-cycle, through plate No. 1 

on one half-cycle when plate No. 1 is 

positive with respect to the cathode, 

and through plate No. 2 on the next 

half-cycle when plate No. 2 is positive 

with respect to the cathode. 
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Because the current flow to the 

filler is more uniform in the full-wave 

circuit than in the half-wave circuit, 

the output of the full-wave circuit re- 

quires less filtering. Rectifier operating 

information and circuits arc given under 

each rectifier tube type and in the 

Circuits section, respectively. 

Parallel operation of rectifier tubes 

furnishes an output current greater than 

that obtainable with the use of one 

tube. For example, when two full- 

wave rectifier tubes are connected in 

parallel, the plates of each tube are 

connected together and each tube acts 

as a half-wave rectifier. The permis- 

sible voltage and load conditions per 

tube are the same as for full-wave 

service but the total load-handling capa- 

bility of the complete rectifier is ap- 

proximately doubled. 

When mercury-vapor rectifier tubes 

are connected in parallel, a stabilizing 

resistor of 50 to 100 ohms should be 

connected in series with each plate 

lead in order that each tube will carry 

an equal share of the load. The value 

of the resistor to be used will depend 

on the amount of plate current that 

passes through the rectifier. Low plate 

current requires a high value; high 

plate current, a low value. When the 

plates of mercury-vapor rectifier tubes 

are connected in parallel, the corre- 

sponding filament leads should be simi- 

larly connected. 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 internal resistances, give some- 

what increased voltage output. With 

vacuum types, stabilizing resistors may 

or may not be necessary depending on 

the tube type and the circuit. 

A voltage-doubler circuit of simple 

form is shown in Fig. 19. The circuit 

derives its name from the fact that its 

dc voltage output can be as high as 

twice the peak value of ac input. Basic- 

ally, a voltage doublcr is a rectifier cir- 

cuit arranged so that the output voltages 

of two half-wave rectifiers are in series. 
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The action of a voltage doubler 

can be described briefly as follows. On 

the positive half-cycle of the ac input, 

that is, when the upper side of the ac 

input line is positive with respect to 

the lower side, the upper diode passes 

current and feeds a positive charge 

into the upper capacitor. As positive 

charge accumulates on the upper 

plate of the capacitor, a positive volt- 

age 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 
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Fig. 19—Full-wave voltage-doubler circuit. 

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 -f 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 volt- 

age drops below 2E by an amount that 

depends on the magnitude of the load 

current and the capacitance of the 

capacitors. The arrangement shown in 

Fig. 19 is called a full-wave voltage 

doubler because each rectifier passes 

current to the load on each halt 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 arc 

used in "transformerless" receivers. In 

these receivers, the healers of all tubes 
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in the set are connected in series with a 

voltage-dropping resistor across the line. 

The connections for the heater supply 

and the voltage-doubling circuit are 

shown in Fig. 20. 

With the full-wave voltage-doubler 

circuit in Fig. 20, 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 

tubes in the set are connected in scries 

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. 20 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 volt- 

age doubler because rectified current 

flows to the load only on alternate 

halves of the ac input cycle. The volt- 

age regulation of this arrangement is 

somewhat poorer than that of the full- 

wave voltage doubler. 

Detection 

When speech, music, or video in- 

formation is transmitted from a radio 

or television station, the station radiates 

a radio-frequency (rf) wave which is 

of cither of two general types. In one 

type, the wave is said to be amplitude 

modulated when its frequency remains 

constant and the amplitude is varied. 

In the other type, the wave is said 

to be frequency modulated when its 

amplitude remains essentially constant 

but its frequency is varied. 

The function of the receiver is to 

reproduce the original modulating wave 

from the modulated rf wave. The re- 

ceiver stage in which this function is 

performed is called the demodulator or 

detector stage. 

AM Detection 

The effect of amplitude modula- 

tion on the waveform of the rf wave is 

shown in Fig. 21. There are three differ- 

ent basic circuits used for the detection 

of amplitude-modulated waves; the di- 

ode detector, the grid-bias detector, and 

the grid-resistor detector. These circuits 

are alike in that they eliminate, either 

partially or completely, alternate half- 

cycles of the rf wave. With alternate 

half-cycles removed, the audio varia- 

tions of the other half-cycles can be 
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20 RCA Receiving Tube Manual 

amplified to drive headphones or a loud- 

speaker. 

A diode-detector circuit is shown 

in Fig. 22. The action of this circuit 

when a modulated rf wave is applied is 
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Fig. 22—Basic diode-detector circuit. 

illustrated by Fig. 23. The rf voltage 

applied to the circuit is shown in light 

line; the output voltage across capacitor 

C is shown in heavy line. 

Between points (a) and (b) on the 

first positive half-cycle of the applied rf 

voltage, capacitor C charges up to the 

peak value of the rf voltage. Then as 

the applied rf voltage falls away from 

its peak value, the capacitor holds the 

cathode at a potential more positive 

than the voltage applied to the anode. 

Fig. 23—Waveforms showing modulated rf 

input (light line) and output voltage (heavy 

line) of diode-detector circuit. 

The capacitor thus temporarily cuts off 

current through the diode. While the 

diode current is cut off, the capacitor 

discharges from (b) to (c) through the 

diode Joad 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 charge^ 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 shown in Fig, 23, is some- 

what jagged. However, this jaggedncsS) 

which represents an rf component in 

the voltage across the capacitor, is 

exaggerated in the drawing. In an actual 

circuit the rf component of the voltage 

across the capacitor is negligible. Hence, 

when the voltage across the capacitor 

is amplified, the output of the amplifier 

reproduces the speech or music originat- 

ing 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 posi- 

tive, the tube conducts and the rectified 

current flows through the load resistance 

R. Because the dc output voltage of a 

rectifier depends on the voltage of the 

ac input, the dc voltage across C 

varies in accordance with the amplitude 

of the rf carrier and thus reproduces 

the af signal. Capacitor C should be 

large enough to smooth out rf or if 

variations, but should not be so large 

as to affect the audio variations. Two 

diodes can be connected in a circuit 

similar to a full-wave rectifier to pro- 

vide full-wave detection. However, in 

practice, the advantages of this con- 

nection generally do not justify the 

extra circuit complication. 

The diode method of detection 

produces less distortion than other 

methods because the dynamic character- 

istics of a diode can be made more 

linear than those of other detectors. 

The disadvantages of a diode are that 

it does not amplify the signal, and that 

it draws current from the input circuit 

and therefore reduces the selectivity of 

the input circuit. However, because the 

diode method of detection produces less 

distortion and because it permits the 

use of simple avc circuits without the 

necessity for an additional voltage sup- 

ply, 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. 24. 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 

R». In a typical circuit, resistor Ri may 

be tapped so that five-sixths of the 

total ai voltage across Ri is applied to 

the volume control. This tapped con- 

n^ctiao reduce the af voltage output 



Electron Tube Applications 21 

i 
IF C 

o 
INPUT o 

94 
o 

h Ar 

OUTPUT 

<-Z 

i 

Fig 24—Typical diode-detector circuit 

using a twin diode—triode lube. 

of the detector circuit slightly, but it 

reduces audio distortion and improves 

the rf filtering. 

DC bias for the triode section is 

provided by the cathode-bias resistor R» 

and the audio bypass capacitor Ci. The 

function of capacitor C« is to block the 

dc bias of the cathode from the grid. 

The function of capacitor C« is to by- 

pass any rf voltage on the grid to cath- 

ode. A twin-diode—pentode may also be 

used in this circuit. With a pentode, 

the af output should be resistance- 

coupled rather than transformer-cou- 

pled. 

Another diode-detector circuit, 

called a diode-biased circuit, is shown 

in Fig. 25. In this circuit, the triode grid 
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Fig. 25—Diode-biased detector circuit. 

is connected directly u? a tap on the 

diode load resistor. When an rf signal 

voltage is applied tQ the diode, the dc 

voltage at the tap supplies bias to the 

triode grid. When the rf signal is modu- 

lated, 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. 25 over the self-biased arrange- 

ment shown in Fig. 24 is that the 

diode-biased circuit does not employ a 

capacitor between the grid and the 

diode load resistor, and consequently 

docs not produce as much distortion of 

a signal having a high percentage of 

modulation. 

However, there are restrictions on 

the use of the diode-biased circuit. Be- 

cause the bias voltage on the triode de- 

pends on the average amplitude of the 

rf voltage applied to the diode, the 

average amplitude of the voltage ap- 

plied to the diode should be constant 

for all values of signal strength at the 

antenna. Otherwise there will be differ- 

ent values of bias on the triode grid 

for different signal strengths and the 

triode will produce distortion. Because 

there is no bias applied to the diode- 

biased triode when no rf voltage is 

applied to the diode, sufficient resist- 

ance 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 prac- 

tice, that the receiver should have a 

separate-channel automatic-volume-con- 

trol (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 

circuit should be one which operates at 

a fairly large value of bias voltage. The 

variations in bias voltage are then a 

small percentage of the total bias and 

hence produce small distortion. Tubes 

taking a fairly large bias voltage arc 

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. 26. 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 
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Fig, 26—Grid-bias detector circuit. 
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signal is, therefore, detected in the 

plate circuit The advantages of this 

method of detection arc that it am- 

plifies the signal, besides detecting it, 

and that it does not draw current from 

the input circuit and therefore docs not 

reduce the selectivity of the input 

circuit 

The grid-resistor-and-capacitor 

method, illustrated in Fig. 27, 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 capac- 

itor then reproduces the af modulation 

in the same manner as has been ex- 

plained for the diode detector. This 

voltage appears between the grid and 

cathode and is therefore amplified in 
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Fig. 27—Detector circuit using grid-resistor- 

and-capacitor bias. 

the plate circuit The output voltage 

thus reproduces the original af signal. 

In this detector circuit, the use of 

a high-resistance grid resistor increases 

selectivity and sensitivity. However, im- 

proved af response and stability are ob- 

tained with lower values of grid-circuit 

resistance. This detector circuit ampli- 

fies the signal, but draws current from 

the input circuit and therefore reduces 

the selectivity of the input circuit. 

FM Detection 

The effect of frequency modulation 

on the waveform of the rf wave is 

shown in Fig. 28. In this type of trans- 

mission, the frequency of the rf wave 

deviates from a mean value, at an rf 

UNMODULATCD KF CARRIE* 

AF MODULATING WAVE 

-FREQUENCY - UOOULATCO RF WAV*. 

Fig. 28—Waveforms showing effect of 

frequency modulation on an rf wave. 

rate depending 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. 29. With modulation, the 
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Fig. 29—Resonance curve showing desired 

operating range for frequency-modulation 

converter. 
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Fig. 50—Balanced phase-shift discriminator circuit. 

frequency 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 

portion is very short, the voltage de- 

veloped is low. Because of these limita- 

tions, this circuit is not commonly used 

but it serves to illustrate the principle. 

The faults of the simple circuit are 

overcome in a push-pull arrangement, 

such as that shown in Fig. 30, called a 

balanced phase-shift discriminator. In 

this detector, the mutually coupled 

tuned circuits in the primary and sec- 

ondary windings of the transformer T 

arc tuned to the center frequency. A 

characteristic of a double-tuned trans- 

former is that the voltages in the primary 

and secondary windings are 90 degrees 

out of phase at resonance, and that the 

phase shift changes as the frequency 

changes from resonance. Therefore, the 

signal applied to the diodes and the RC 

combinations for peak detection also 

changes with frequency. 

Because the secondary winding of 

the transformer T is center-tapped, the 

applied primary voltage Ep is added 

to one-half the secondary voltage E, 

through the capacitor Ci. The addition 

of these voltages at resonance can be 

represented by the diagram in Fig. 31(a); 

the resultant voltage Ei is the signal 

applied to one peak-detector network 

consisting of one diode and its RC load. 

When the signal frequency decreases 

(from resonance), the phase shift of 

E./2 becomes greater than 90 degrees, 

as shown at (b) in Fig, 31, and Ei be- 

comes smaller. When the signal fre- 

quency increases (above resonance), the 

phase shift of Et/2 is less than 90 de- 

grees as shown at (c), and Ei becomes 
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Fig. 31—Diagram illustrating phase shift 

in double-timed transformer (a) at reaso- 

nance, (b) below resonance, and (c) above 

reasonance. 

larger. The curve of Ei as a function of 

frequency in Fig. 32 is readily identified 

as the response curve of an FM detector. 

+ 
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ui FREQUENCY 

53—Diagram showing resultant volt- 

age E1 in Fig. 31 as a function of frequency. 

Because the discriminator circuit 

shown in Fig. 30 uses a push-pull con- 

figuration. the diodes conduct on alter- 

nate half-cycles of the signal frequency 

and produce a plus-and-minus output 

with respect to zero rather than with 
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respect to Ei. The primary advantage 

of this arrangement is that there is no 

output at resonance. When an FM sig- 

nal is applied to the input, the audio 

output voltage varies above and below 

zero as the instantaneous frequency 

varies above and below resonance. The 

frequency of this audio voltage is de- 

termined by the modulation frequency 

of the FM signal, and the amplitude of 

the voltage is proportional to the fre- 

quency excursion from resonance. (The 

resistor Rj in the circuit provides a dc 

return for the diodes, and also maintains 

a load impedance across the primary 

winding of the transformer.) 

One disadvantage of the balanced 

phase-shift discriminator shown in Fig. 

30 is that it detects audio modulation 

(AM) as well as frequency modulation 

(FM) in the if signal because the cir- 

cuit is balanced only at the center fre- 

quency. At frequencies off resonance, 

any variation in amplitude of the if 

signal is reproduced to some extent in 

the audio output. 

The ratio-detector circuit shown in 

Fig. 33 is a discriminator circuit which 

has the advantage of being relatively 

placed "back-to-back" (in scries, rather 

than in push-pull) so that both halves 

of the circuit operate simultaneously 

during one-half of the signal frequency 

cycle (and are cut off on the other half- 

cycle). As a result, the detected voltages 

Ei and Ei arc in scries, as shown for 

the instantaneous polarities that occur 

during the conduction half-cycle. When 

the audio output is taken between 

the equal capacitors Ci and C2, there- 

fore, the output voltage is equal to 

(E»—Ei)/2 (for equal resistors Ri and 

R,). 

The dc circuit of the ratio detector 

consists of a path through the secondary 

winding of the transformer, both diodes 

(which arc in scries), and resistors Ri 

and Rt. The value of the electrolytic 

capacitor C» is selected so that the time 

constant of Ri, Rj, and C» is very long 

compared to the detected audio signal. 

As a result, the sum of the detected 

voltages (Ei -f- E») is a constant and the 

AM components on the signal frequency 

are suppressed. This feature of the ratio 

detector provides improved AM rejec- 

tion as compared to the phase-shift 

discriminator circuit shown in Fig. 30. 
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Fig. 33—Radio-detector circuit. 

insensitive to amplitude variations in 

the FM signal. In this circuit, Ep is 

added to E./2 through the mutual 

coupling Mj (this voltage addition may 

be made by cither mutual or capacitive 

coupling). Because of the phase-shift 

relationship of these voltages, the re- 

sultant detected signals vary with fre- 

quency variations in the same manner 

as described for the phase-shift discrimi- 

nator circuit shown in Fig. 30. However, 

the diodes in the ratio detector are 

Amplification 

The amplifying action of an elec- 

tron tube was mentioned under Triodes 

in the section on Electrons, Electrodes, 

and Electron Tubes. This action can 

be utilized in electronic circuits in a 

number of ways, depending upon the 

results desired. Four classes of am- 

plifier service recognized by engineers 

are covered by definitions standardized 

by the Institute of Radio Engineers 
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(now the Institute of Electrical and 

Electronics Engineers). This classifica- 

tion depends primarily on the fraction 

of input cycle during which plate cur- 

rent is expected to flow under rated 

full-load conditions. The classes arc 

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 arc 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 identifica- 

tion to denote that grid current docs 

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 

circuit, as in radio transmitter applica- 

tions, or under requirements where dis- 

tortion is not an important factor, any 

of the above classes of amplifiers may 

be used, either with a single tube or 

with a push-pull stage. For audio- 

frequency (af) amplifiers in which dis- 

tortion is an important factor, only 

class A amplifiers permit single-tube 

operation. In this case, operating con- 

ditions arc usually chosen so that dis- 

tortion is kept below the conventional 

5 per cent for triodes and the con- 

ventional 7 to 10 per cent for tetrodes 

or pentodes. Distortion can be reduced 

below these figures by means of special 

circuit arrangements such as that dis- 

cussed under inverse feedback. With 

class A amplifiers, reduced distortion 

with improved power performance can 

be obtained by using a push-pull stage 

for audio service. With class AB and 

class B amplifiers, a balanced stage 

using two tubes is required for audio 

service. 

Class A Voltage Amplifiers 

As a class A voltage amplifier, an 

electron tube is used to reproduce grid- 

voltage variations across an impedance 

or a resistance in the plate circuit. 

These variations arc essentially of the 

same form as the input signal voltage 

impressed on the grid, but their am- 

plitude is increased. This increase is 

accomplished by operation of the tube 

at a suitable grid bias so that the 

applied grid input voltage produces 

plate-current variations proportional to 

the signal swings. Because the voltage 

variation obtained in the plate circuit 

is much larger than that required to 

swing the grid, amplification of the 

signal is obtained. 

Fig. 34 gives a graphical illustra- 

tion of this method of amplication and 

shows, by means of the grid-voltage vs. 

plate-current characteristics curve, the 

effect of an input signal (S) applied to 

the grid of a tube. The output signal (O) 
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Fig. 34—Current characterutics of class A 

amplifier. 
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is the resulting amplified plate-curreot 

variation. 

The plate current flowing through 

the load resistance (R) of Fig. 35 

causes a voltage drop which varies di- 

rectly with the plate current. The ratio 

of this voltage variation produced in the 

load resistance to the input signal volt- 
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Fig. 35—Triode amplifier circuit. 

age is the voltage amplification, or gain, 

provided by the tube. The voltage am- 

plification due to the tube is expressed 

by the following convenient formulas: 

Voltage amplification = 
j* X RL 

RI. + 

or 
gm X r> X Rl 

1000000 X (r» + Rt) 

where m is the amplification factor of 

the tube, Rl is the load resistance in 

ohms, r, is the plate resistance in ohms, 

and gm is the trans conductance in 

micromhos. 

From the first formula, it can be 

seen that the gain actually obtainable 

from the tube is less than the tube 

amplification factor, but that the gain 

approaches the amplification factor 

when the load resistance is large com- 

pared to the tube plate resistance. Fig. 

36 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 ap- 

proximately 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. However, the plate resistor 

should not be too large because the 

flow of plate current through the plate 

resistor produces a voltage drop which 

reduces the plate voltage applied to the 

tube. If the plate resistor is too large, 

this drop will be too large, the plate 

voltage on the 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 

increased current may overheat the tube 

and cause liberation of more gas which, 

in turn, will cause further decrease in 

bias. The action is cumulative and 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. 
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Fig. 36—-Cain curve for triode amplifier circuit, 
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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 elec- 

tron tube (that is, the impedance be- 

tween grid and cathode) consists of 

(1) a reactive component due to the 

capacitance between grid and cathode, 

(2) a resistive component resulting from 

the time of transit of electrons between 

cathode and grid, and (3) a resistive 

component developed by the part of 

the cathode lead inductance which is 

common to both the input and output 

circuits. Components (2) and (3) are 

dependent on the frequency of the in- 

coming signal. The input impedance is 

very high at audio frequencies when 

a tube is operated with its grid biased 

negative. In a class Ai or ABi trans- 

former-coupled audio amplifier, there- 

fore, 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 input trans- 

former can be made very high because 

the choice is not limited by the input 

impedance of the tube; however, trans- 

former design considerations may limit 

the choice. 

At the higher radio frequencies, 

the input impedance may become very 

low even when the grid is negative, due 

to the finite time of passage* of elec- 

trons between cathode and grid and to 

the appreciable lead reactance. This 

impedance drops very rapidly as the 

frequency is raised, and increases input- 

circuit loading. In feet, the input im- 

pedance may become low enough at 

very high radio frequencies; to affect 

the gain and selectivity of a preceding 

stage appreciably. Tubes such as the 

"acorn" and "pencil" types and the 

high-frequency nuniatures have been 

developed to have low input capac- 

itances, low electron-transit time, and 

low lead inductance so that their input 

impedance is high even at the ultra- 

high radio frequencies. Input ad- 

mittance is the reciprocal of input 

impedance. 

A remote-cutoff amplifier tube is 

a modified construction of a pentode 

or a tetrode type designed to reduce 

modulation-distortion and cross-modu- 

lation in radio-frequency stages. Cross- 

modulation is the effect produced in a 

radio or television receiver by an in- 

terfering station "riding through" on 

the carrier of the station to which the 

receiver is tuned. Modulation-distortion 

is a distortion of the modulated carrier 

and appears as audio-frequency distor- 

tion in the output. This effect is pro- 

duced by a radio-frequency amplifier 

stage operating on an excessively curved 

characteristic when the grid bias has 

been increased to reduce volume. The 

offending stage for cross-modulation is 

usually the first radio-frequency am- 

plifier, while for modulation-distortion 

the cause is usually the last interme- 

diate-frequency stage. The character- 

istics of remote-cutoff types are such 

as to enable them to handle both large 

and small input signals with minimum 

distortion over a wide range of signal 

strength. 

Fig. 37 illustrates the construction 

of the grid No. t (control grid) In a 

remote-cutoff tube. The remote-cutoff 
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Fig. 37—Structure of remote-cutoff grid. 

action is due to the structure of the grid 

which provides a variation in amplifica- 

tion factor with change in grid bias. The 

grid No. 1 is wound with open spacing 

at the middle and with close spacing 

at the ends. When weak signals and 

low grid bias are applied to the tube, 

the effect of the non-uniform turn spac- 

ing of the grid on cathode emission and 

tube characteristics is essentially the 

same as for uniform spacing. As the 
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grid bias is made more negative to 

handle larger input signals, the electron 

flow from the sections of the cathode 

enclosed by the ends of the grid is 

cut off. The plate current and other 

tube characteristics are then dependent 

on the electron flow through the open 

section of the grid. This action changes 

the gain of the tube so that large 

signals may be handled with minimum 

distortion due to cross-modulation and 

modulation-distortion. 

Fig. 38 shows a typical plate-cur- 

rent vs. grid-voltage curve for a remote- 

cutoff type compared with the curve 
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Fig. J8—Plate-current curves for triodes 

having remote-cutoff and uniformly spaced 

grids. 

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 re- 

mote-cutoff tube drops quite slowly 

with large values of bias voltage. This 

slow change makes it possible for the 

tube to handle large signals satisfac- 

torily. Because remote-cutoff types can 

accommodate large and small signals, 

they are particularly suitable for use 

in sets having automatic volume con- 

trol. Remote-cutoff tubes also are 

known as variable-mu types. 

Class A Power Amplifiers 

As a class A power amplifier, an 

electron lube is used in the output stage 

of a radio or television receiver to sup- 

ply a relatively large amount of power 

to the loudspeaker. For this applica- 

tion, large power output is of more 

importance than high voltage amplifica- 

tion; 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 dis- 

tortion. Power tubes of the pentode 

type arc characterized by high power 

sensitivity, high plate-power efficiency 

and, usually, somewhat higher distor- 

tion than class A triodes. Beam power 

lubes have higher power sensitivity and 

efficiency than triode or conventional 

pentode types. 

A class A power amplifier is also 

used as a driver to supply power to a 

class ABj or a class B stage. It is 

usually advisable to use a triode, rather 

than a pentode, in a driver stage be- 

cause 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. 

39) provides twice the output of a 

single tube with the same value of grid- 

signal voltage. With this connection, 

the effective transconductancc of the 

stage is doubled, and the effective plate 
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Fig. 39—Power amplifier with tubes 

couuecied m parallel. 

resistance and the load resistance re- 

quired arc halved as compared with 

single-tube values. 

The push-pull connection (Fig. 40), 

although it requires twice the grid- 

signal voltage, provides increased power 

and has other important advantages 

over single-tube operation. Distortion 

caused by even-order harmonics and 

hum caused by plate-voltagc-supply 

fluctuations are cither eliminated or 

decidedly reduced through cancellation. 
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Because distortion for push-pull opera- 

tion is less than for single-tube opera- 

tion, appreciably more than twice 

single-tube output can be obtained with 

triodes by decreasing the load resist- 

ance for the stage to a value approach- 

ing 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. 

TO 

Q 
i * AC icatc* aumr 

Fig. 40—Power amplifier with tubes 

connected in push-pull. 

If oscillations occur with either type of 

connection, they can often be elimi- 

nated by the use of a non-inductive 

resistor of approximately 100 ohms 

connected in series with each grid at 

the socket terminal. 

Operation of power tubes so that 

the grids run positive is inadvisable 

except under conditions such as those 

discussed in this section for class AB 

and class B amplifiers. 

Tower-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 

ef=2.5 VOLTS D C 

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. 41 for given conditions. The pro- 

cedure is as follows: 

(1) Locate the zero-signal bias 

point P by determining the zero-signal 

bias Ece from the formula: 

Z«ro-83gnal bias (Eco) = -(0.68 X E»)/u 

where E» is the chosen value in volts of 

dc plate voltage at which the tube is to 

be operated, and p is the amplification 

factor of the tube. This quantity is 

shown as negative to indicate that a 

negative bias is used. 

(2) Locate the value of zero-signal 

plate current, L, corresponding to 

point P. 

(3) Locate the point 2Io, which is 

twice the value of L and corresponds to 

the value of the maximum-signal plate 

current I»«. 

(4) Locate the point X on the dc 

bias curve at zerq volts, Ec = 0, corre- 

sponding to the value of !»„. 

(5) Draw a straight line XY 

through X and P. 

Line XY is known as the load re- 

sistance line. Its slope corresponds to 

the value of the load resistance. The 

load resistance in ohms is equal to 

(E«,x— Bmi*) divided by (I„,x — I«IB), 

where E is in volts and I is in amperes. 

It should be noted that in the case 

of filament types of tubes, the calcula- 

tions are given on the basis of a dc- 

operatcd filament When the filament is- 

ac-operated, the calculated value of dc 
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bias should be increased by approxi- 

mately one-half the filament voltage 

rating of the tube. 

The value of zero-signal plate cur- 

rent I. should be used to determine the 

plate dissipation, an important factor 

influencing tube life. In a class A am- 

plifier under zero-signal conditions, the 

plate dissipation is equal to the power 

input, i.e., the product of the dc plate 

voltage E<, and the zero-signal dc plate 

current L. If it is found that the plate- 

dissipation rating of the tube is exceeded 

with the zero-signal bias Ec0 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 fur- 

ther with the remaining calculations. 

For power-output calculations, it 

is assumed that the peak alternating 

grid voltage is sufficient (1) to swing the 

grid from the zero-signal bias value Ec, 

to zero bias (E, = 0) on the positive 

swing and (2) to swing the grid to a 

value twice the zero-signal bias value 

on the negative swing. During the 

negative swing, the plate voltage and 

plate current reach values of £«« and 

Imi,; during the positive swing, they 

reach values of E>ib and I.u. Because 

power is the product of voltage and 

current, the power output P0 as shown 

by a watt-meter is given by 

P. 
(i. ■lailm) X (Em**—E» l«) 

8 

where E is in volts, I is in amperes, 

and Po is in watts. 

In the output of power-amplifier 

triodes, some distortion is present. This 

distortion is due predominantly to sec- 

ond harmonics in single-tube amplifiers. 

The percentage of second-harmonic dis- 

tortion may be calculated by the follow- 

ing formula: 

4- Iml: 
I, 

% distortion = 
I. Im I 

x u 

where U is the zero-signal plate current 

in amperes. If the distortion is exces- 

sive, the load resistance should be in- 

creased 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. 41. The tube is to be 

operated at 250 volts on the plate. 

Procedure: For a first approxima- 

tion, determine the operating point P 

from the zero-signal bias formula, Ec. 

= —(0.68 X 250) /4.2 = —40.5 volts. 

From the curve for this voltage, it is 

found that the zero-signal plate current 

is 0.08 ampere and, therefore, the plate- 

dissipation rating is exceeded (0.08 X 

250 = 20 watts). Consequently, it is 

necessary to reduce the zerosignal 

plate current to 0.06 ampere at 250 

volts. The grid bias is then —43.5 volts. 

Note that the curve was taken with a 

dc filament supply; if the filament is 

to be operated on an ac supply, the 

bias must be increased by about one- 

half the filament voltage, or to —45 

volts, and the circuit returns made to 

the mid-point of the filament circuit. 

Point X can then be determined. 

Point X is at the intersection of the dc 

bias curve at zero volts with Ia.z, where 

Im.< = 21. = 2 X 0.06 = 0.12 ampere. 

Line XY is drawn through points P and 

X. En as, Eniai and I«in arc then found 

from the curves. When these values 

arp substituted in the power-output for- 

mula, the following result is obtained: 

Po = 
(0.12 — 0.012) X (365 - 105) 

8 

= 3-52 watts 

The resistance represented by load 

line XY is 

(365 — 105) . 

(0.12-6^12) = 2410 0hmS 
4 

When the values from the curves 

are substituted in the distortion for- 

mula, the following result is obtau 

0.12 4-0.012 
— 0.06 

% distortion — 

0.12 - 0.012 

X 100 ~ 5.5% 

It is customary to select the load 

resistance so that the distortion does not 

exceed five per cent. When the method 

shown is used to determine the slope of 

the load-resistance line, the second-har- 

monic distortion generally does not ex- 

ceed five per cent. In the example, 

however, the distortion is excessive and 

it is desirable, therefore, to use a slightly 

higher load resistance. A load resistance 
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of 2500 ohms will provide a distortion 

of about 4.9 per cent. The power out- 

put 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 

arc 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 re- 

quired to produce plate-current cutoff 

at a plate voltage of 1.4E>, where E, is 

the operating plate voltage. Higher bias 

than this value requires higher grid- 

signal voltage and results in class ABi 

operation, 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 £« (sec Fig. 

42), intersecting the Ee = 0 curve at the 

point I*,,. Then, I.., is determined 

from the curve for use in the formula 

p« = x Eoj/s 

If I««s is expressed in amperes and E« 

in volts, power output is in watts. 

Example: Assume that the plate 

voltage (E,) is to be 300 volts, and the 

plate-dissipation rating of the tube is 15 

watts. Then, for class A operation, the 

operating bias can be equal to, but not 

more than, one-half the grid bias for 

cutoff with a plate voltage of 1.4 x 300 

= 420 volts. (Since cutoff bias is ap- 

proximately — 115 volts at a plate volt- 

age of 420 volts, one-half of this value 

is —57.5 volts bias.) At this bias, the 

plate current is found from the plate 

family to be 0.054 ampere and, there- 

fore, the plate dissipation is 0.054 x 

300 or 16.2 watts. Since —57.5 volts 

is the limit of bias for class A opera- 

tion of these tubes at a plate voltage 

of 300 volts, the dissipation cannot be 

reduced by increasing the bias and it 

becomes necessary to reduce the plate 

voltage. 

If the plate voltage is reduced to 

250 volts, the bias will be found to be 

—43.5 volts. For this value, the plate 

current is 0.06 ampere, and the plate 

dissipation is 15 watts. Then, following 

the method for calculating power out- 

put, erect a vertical line at 0.6E. = 150 
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Fig. 42~Graphic calculations for push-pull class A amplifier using a power iriode. 

The method for determining the 

proper load resistance for triodes in 

push-pull is as follows: Draw a load line 

through Ihcx on the zero-bias curve and 

through the E. point on the zero-current 

axis. Four times the resistance repre- 

sented by this load line is the platc-to- 

plate load (R„) for two triodes in a 

class A push-pull amplifier. Expressed 

as a formula, 

R„ =: 4 X (Eo - O-eE^/W 

where Eo is expressed in volts, I.xz in 

amperes, and R„ in ohms. 

volts. The intersection of the line with 

the curve Ee = 0 is I„„ or 0.2 ampere. 

When this value is substituted in the 

power formula, the power output is 

(0.2 x 250)/5 = 10 watts. The load 

resistance is determined from the load 

formula: Plate-to-platc load (R„) = 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. Calculations can be 

made graphically from a special plate 

family of curves, as shown in Fig. 43. 
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F/^, 43~Graphic calculalions fur class A amplifier using a pentode or beam power tube. 

From a point A at or just below 

the knee of the zero-bias curve, draw 

arbitrarily selected load lines to inter- 

sect the zero-platc-current axis. These 

lines should be on both sides of the 

operating point P, whose position is 

determined by the desired operating 

plate voltage, E,, and one-half the 

maximum-signal plate current. Along 

any load line, say AAt, measure the 

distance AOi. On the same line, lay 

off an equal distance, OiAi. For opti- 

mum operation, the change in bias from 

A to Oi should be nearly equal to the 

change in bias from Oi to Al If this 

condition can not be met with one line, 

as is the case for the line first chosen, 

then another should be chosen. When 

the most satisfactory line has been se- 

lected, its resistance may be determined 

by the following formula: 

Load resUlaoce (Ri<) 
Emtx —' Emln 

ItatK —- lao 

The value of Rl may then be sub- 

stituted in the following formula for 

calculating power output. 

t» II"** — Im tn -f- t.41 (I« — Ij-)!* Rr. 

•- 32  

In both of these formulas, I is in 

amperes, E is in volts, Rl is in ohms, 

and P. is in watts. I, and I, are the cur- 

rent values on the load line at bias volt- 

ages of Ec, = V - 0.707V = 0.293V 

and Eel = V + 0.707V = 1.707V, re- 

spectively. 

Calculations for distortion may be 

made by means of the following formu- 

las. The terms used have already been 

defined. 

% lad-harmonic distortion = 

 -f- In In —- 2 lo  

laaas — Isle + 1.41 (I* — ly) 

% 3rd-harmomc distortion = 

Inax — Inla — 1.41 (Ix - I,) 

X 100 

Inxx — 1ml* -f- 1.41 (I* — ly) ^ 

% total (2nd and 3rd) harmonic distortion zs 

Vi% 2od)«+ (% 3fd)' 

Conversion Factors 

Operating conditions for voltage 

values other than those shown in the 

published data can be obtained by use 

of the nomograph shown in Fig. 44 

when all electrode voltages arc changed 

simultaneously in the same ratio. The 

nomograph includes conversion factors 

for current (Fi), power oqtput (Fp), 

plate resistance or load resistance (Fr), 

and transconductance (F^) for voltage 

ratios between 0.5 and 2.0. These fac- 

tors are expressed as functions of the 

ratio between the desired or new volt- 

age for any electrode (Ed,,) and the 

published or original value of that volt- 

age (Ep»b). The relations shown are ap- 

plicable 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 Ed,, and 

Ej«b at the desired values. The desired 

conversion factor may then be read 

directly or estimated at the point where 

the straight-edge intersects the Fi, F, 

Fr, or F,m scale. 
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For example, suppose it is desired 

to operate two 6L6GC,s in class A, 

push-pull, fixed bias, with a plate volt- 

age of 200 volts. The nearest published 

operating 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 loUowv. 

The voltage conversion factor, F., 

is equal to 200/250 or 0.8. The dashed 

lines on the nomograph of Fig. 44 indi- 

cate that for this voltage ratio Fi is 

approximately 0,72, F, is approximately 

0.57, F, is 1.12, and Fg« is approxi- 

mately 0.892, These factors may be 

applied 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 departs from unity. In 

general, results are substantially correct 

when the value of the ratio Eu./E^ 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. 

Because contact-potential effects be- 

come noticeable only at very small dc 

grid-No. 1 (bias) voltages, they are 

generally negligible in power tubes. 

Secondary emission may occur in con- 

ventional tetrodes, however, if the plate 

voltage swings below the grid-No. 2 

voltage. Consequently, the conversion 
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factors shown in the nomograph apply 

to such tubes only when the plate volt- 

age is greater than the grid-No. 2 volt- 

age. Because secondary emission may 

also occur 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 lubes connected in push-pull 

with a higher negative grid bias than is 

used in a class A stage. With this higher 

negative bias, the plate and screen- 

grid voltages can usually be made 

higher than for class A amplifiers be- 

cause the increased negative bias holds 

plate current 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 ABj and class AB,. 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 ABi, the peak signal voltage is 

greater than the bias so that the grids 

are driven positive and draw current. 
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Because of the flow of grid current 

in a class ABj stage, there is a loss of 

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 

output 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 ABt amplifier usually has a step- 

down turns ratio. 

Because of the large fluctuations of 

plate current in a class ABt stage, it is 

important that the plate power supply 

have good regulation. Otherwise the 

fluctuations in plate current cause fluc- 

tuations 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^irop rectifier, such as the 5V4GA, 

with a choke-input filter. In all cases, 

the resistance of the choke and trans- 

formers should be as low as possible. 

Class AB, Power Amplifiers 

In class AB, push-pull amplifier 

service using triodes, the operating 

conditions may be determined graphi- 

cally by means of the plate family if 

E., the desired operating plate voltage, 

is given. In this service, the dynamic 

load line does not pass through the 

operating point P as in the case of the 

single-tube amplifier, but through the 

point D in Fig. 45. Its position is not 

affected by the operating grid bias pro- 

vided the platc-to-plate load resistance 

remains constant. 

Under these conditions, grid bias 

has no appreciable effect on the power 
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Fig. 45—Graphic calculations for class ABi amplifier Fig. 46—Instantaneous c//m 

usuig a power triode. for class ABi amptifief. 



Electron Tube Applications 
35 

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. Be- 

cause the grid bias is higher in class 

AB, than in class A service for the same 

plate voltage, a higher signal voltage 

may be used without grid current be- 

ing drawn and, therefore, higher power 

output is obtained. 

In general, for any load line 

through point D, Fig. 45, the plate-to- 

plate load resistance in ohms of a push- 

pull amplifier is R,t = 4E*/I', where 

I' is the plate-current value in am- 

peres at which the load line as pro- 

jected intersects the plate-current axis, 

and E, is in volts. This formula is an- 

other form of the one given under push- 

pull class A amplifiers, R,, = 4(Ei — 

O.SEo)/!®,,, but is more general. Power 

output = (Imn/y/iy* x R„/4, where 

I... is the peak plate current at zero 

grid volts for the load chosen. This 

formula simplified is (I»«)a X R„/8. 

The maximum-signal average plate cur- 

rent is 2IBu«/V or 0.636 !»»,; the maxi- 

mum-signal average power input is 

0.636 x E*. 

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, 

occurs at the point of the zero-bias 

curve corresponding approximately to 

0.6 E,, the condition for maximum 

power output. The simplified formulas 

are: 

P. (for two tubes; = (]»., x B«)/5 

R» 1.6Eo/I»ix 

where E* is in volts, Iau is in amperes, 

R„ is in ohms, and P. is in watts. 

It may be found during subsequent 

calculations that the distortion or the 

plate dissipation is excessive for this ap- 

proximation; in that case, a different 

load resistance must be selected, using 

the first approximation as a guide, and 

the process repeated to obtain satisfac- 

tory operating conditions. 

Example: Fig. 45 illustrates the 

application of this method to a pair of 

power triodes operated at E, = 300 

volts. Each tube has a plate-dissipation 

rating of 15 watts. The method is to 

erect a vertical line at 0.6E., or at 180 

volts, which intersects the E, = 0 curve 

at the point I !»«»   0.26 ampere. Using 

the simplified formulas, the following 

values arc obtained: 

Rp, = (1.6 X 300)/0.26 = 1845 ohms 

P. = (0.26 X 300)/5 - 13.6 watts 

At this point, it Is well to determine 

the plate dissipation and to compare 

it with the maximum rated value. 

From the avcragc-platc-currcnt formula 

(0.636 I max ) mentioned previously, the 

maximum-signal average plate current 

is 0.166 ampere. The product of this 

current and the operating plate voltage 

is 49.8 watts, the average input to the 

two tubes. From this value, subtract 

the power output of 15.6 watts to ob- 

tain the total dissipation for both tubes, 

which is 34.2 watts. Half of this value, 

17 watts, is in excess of the 15-watt 

rating of the tube and it is necessary, 

therefore, to assume another and higher 

load resistance so that the plate-dissipa- 

tion rating will not be exceeded. 

It will be found that at an operat- 

ing plate voltage of 300 volts the tubes 

require a plate-to-plate load resistance 

of 3000 ohms. From the formula for 

R,p, the value of V is found to be 0.4 

ampere. The load line for the 3000- 

ohm load resistance is then represented 

by a straight line from the point I' = 

0.4 ampere on the plate-current ordi- 

nate to the point Eo = 300 volts on 

the plate-voltage abscissa. At the inter- 

section of the load line with the zero- 

bias curve, the peak plate current, I.,,, 

can be read at 0.2 ampere. Then 

P« = (!»«/ V2)1 X Rp»/4 

= (0.2/1,41)» X 3000/4 

= 15 watlt 

Proceeding as in the first approxima- 

tion, it is found that the maximum- 

signal average plate current, 0.636I».,. 

is 0.127 ampere, and the maximum- 

signal average power input is 38.1 watts. 

This input minus the power output is 

38.1 — 15 = 23.1 watts. This 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 then be found 

by use of a curve which is derived from 
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the plate family and the load line. Fig. 

46 is a curve of instantaneous values of 

plate current and dc grid-bias voltages 

taken from Fig. 45. Values of grid bias 

are read from each of the grid-bias 

curves of Fig. 45 along the load line 

and are transferred to Fig. 46 to pro- 

duce 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 operat- 

ing point for each tube at P. The plate 

current must be doubled, of course, to 

obtain the zero-signal plate current for 

both tubes. Under maximum-signal 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 of sig- 

nal voltage per tube is 60 volts, or the 

grid-to-grid value is 120 volts. 
. ♦ 

As in the case of the push-pull class 

A amplifier, the second-harmonic dis- 

tortion in a class ABi amplifier using 

triodes is very small and is largely can- 

celed by virtue of the push-pull con- 

nection. Third-harmonic distortion, 

however, which may be larger than 

permissible, can be found by means of 

composite characteristic curves. A com- 

plete family of curves can be plotted, 

but for the present purpose only the one 

corresponding to a grid bias of one-half 

the peak grid-voltage swing is needed. 

In the example, the peak grid voltage 

per tube is 60 volts, and the half value 

is 30 volts. The composite curve, since 

it is nearly a straight line, can be con- 

structed with only two points (see Fig. 

45). These two points are obtained from 

deviations above and below the operat- 

ing grid and plate voltages. 

In order to find the curve for a 

bias of —30 volts, a deviation of 30 

volts from the operating grid voltage 

of —60 volts is assumed. Next assume 

a deviation from the operating plate 

voltage of, say, 40 volts. Then at 300 

—40 = 260 volts, erect a vertical line 

to intersect the (—60) — (—30) = -30- 

volt bias curve and read the plate cur- 

rent at this intersection, which is 0.167 

ampere; likewise, at the intersection 

of a vertical line at 300 40 = 340 

volts and the (—60) -f (—30) = —90- 

volt bias curve, read the plate current. 

In this example, the plate current is 

estimated to be 0.002 ampere. The dif- 

ference 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. 

These steps provide 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 com- 

posite curve for a bias of —30 volts, 

shown as a long-short dash line in Fig. 

45. At the intersection of the composite 

curve and the load line, G, the instan- 

taneous composite plate current at the 

point of one-half the peak signal swing 

is determined. This current value, desig- 

nated I0.. and the peak plate current, 

I«.s. arc used in the following formula 

to find the peak value of the third- 

harmonic component of plate current. 

Ihs ~ (2Io.8 — Iqi»k)/3 

In the example, where L.i is 0.097 am- 

pere and I..z is 0.2 ampere, Im = 

(2 x 0.097 - 0.2)/3 = (0.194 - 0.2)/3 

= —0.006/3 = —0.002 ampere. (The 

fact that lu is negative indicates that the 

phase relation of the fundamental (first- 

harmonic) and third-harmonic com- 

ponents of the plate current is such as 

to result in a slightly peaked wave form, 

lu is positive in some cases, indicating 

a flattening of the wave form.) 

The peak value of the fundamental 

or first-harmonic component of the plate 

current is found by the following 

formula: 

Ibi = 2/3 X (!».« + Io-») 

In the example, Ki = 2/3 X (0.2 4- 

0.097) = 0.198 ampere. Thus, the per- 

centage of third-harmonic distortion is 

(WIu) X 100 = (0.002/0.198) X 100 

= 1 per cent approx. 
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Class ABt 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 cur- 

rent 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 consumed in the grid circuit 

These conditions permit high power out- 

put to be obtained without excessive 

plate dissipation. 

The sum of the power used in the 

grid circuit and the losses in the input 

transformer is the total driving power 

required by the grid circuit The driver 

stage should be capable of a power out- 

put considerably larger than this re- 

quired power in order that distortion 

introduced in the grid circuit be kept 

low. In addition, the internal impedance 

of the driver stage as reflected into or 

as effective in the grid circuit of the 

power stage should always be as low as 

possible in order that distortion may be 

kept low. The Input transformer used 

in a class ABj 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 ABj. 

These quantities are interdependent 

with peak grid-voltage swing and driv- 

ing power; a satisfactory set of operat- 

ing conditions involves a scries of 

approximations. The load resistance and 

signal swing arc limited by the per- 

missible grid current and power and the 

distortion. If the load resistance is too 

high or the signal swing is excessive, the 

plate-dissipation rating will be exceeded, 

distortion will be high, and the driving 

power will be unnecessarily high. 

Class B Power Amplifiers 

A class B amplifier employs two 

tubes connected in push-pull, so biased 

that plate current is almost zero when 

no signal voltage is applied to the grids. 

Because of this low value of no-signal 

plate current, class B amplification has 

the same advantage as class AB«, i.e., 

large power output can be obtained 

without excessive plate dissipation. 

Class B operation differs from class AB, 

In that plate current is cut off for a 

larger portion of the negative grid 

swing, and the signal swing is usually 

larger than in class AB, operation. 

Because certain triodes used as 

class B amplifiers arc designed to op- 

crate 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 operation, considerable grid cur- 

rent is drawn and there is a loss of 

power in the grid circuit This condi- 

tion imposes the same requirement in 

the driver stage as in a class ABa stage; 

i.e., the driver should be capable of de- 

livering considerably more power out- 

put than the power required for the 

grid circuit of the class B amplifier so 

that distortion will be low. Similarly, 

the interstage transformer between the 

driver and the class B stage usually has 

a step-down turns ratio. Because of the 

high dissipations involved in class B 

operation at zero bias, it is not feasible 

to use tetrodes or pentodes in this type 

of class B operation. 

Dclenmnalion of load tesislancc, 

plate dissipation, power output, and dis- 

tortion is similar to that for a class AB, 

stage. 

Power amplifier tubes designed for 

class A operation can be used in class 

AB, and class B service under suitable 

operating conditions. There are several 

tube types designed especially for class 

B service. The characteristic common to 

all of these types is a high amplifica- 

tion factor. With a high amplification 

factor, plate current is small even when 

the grid bias is zero. These lubes, there- 

fore, can be operated in class B service 

at a bias of zero volts so that no bias 

supply is required. A number of class B 

amplifier tubes consist of two triode 

units mounted in one tube. The two 

units can be connected in push-pull so 

that only one tube is required for a 

class B stage. 

Cathode-Drive Circuits 

The preceding text has discussed 

the use of tubes in the conventional 

grid-drtve type of amplifier—that is, 
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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 arc 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. 47. The load is placed in 

«Nf»UT 
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1 

J 

O 

• OUTPUT 

; VOLTAOf 

Fig. 47—Cathode-drive circuit. 

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 par- 

ticularly useful for vhf and uhf applica- 

tions, in which It is necessary to obtain 

the low-noise performance usually asso- 

ciated with a triode, but where a con- 

ventional 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 capacitivc 

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/g. when the load resistance is small 

compared to the r, of the tube. A cer- 

tain amount of power is required, there- 

fore, to drive such a circuit. However, 

in the type of service in which cathode- 

drive circuits are normally used, the 

advantages of the grounded-grid con- 

nection usually outweigh this disad- 

vantage. 

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 in- 

put of the same or a preceding tube in 

opposite phase to the signal applied to 

the tube. Two important advantages of 

feedback are (I) 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 varia- 

tion in plate load impedance can, if not 

corrected, produce considerable fre- 

quency distortion. Such frequency dis- 

tortion can be reduced by means of 

inverse feedback. Inverse-feedback cir- 

cuits are of the constant-voltage type 

and the constant-cnrrcnt type. 

The application of the constent- 

voltage type of inverse feedback to a 

power-output stage using a single beam 

power tube is illustrated in Fig. 48. In 

this circuit, Ri, Rt. and C are connected 

as a voltage divider across the output of 

the tube. The secondary winding of the 

grid-input transformer is returned to a 

point on this voltage divider. Capacitor 
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Fig. 4ft—Power-output stage using constant' 

voltage invent feedback. 
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C blocks the dc plate voltage from the 

grid. However, a portion of the tube 

af output voltage, approximately equal 

to the output voltage multiplied by the 

fraction R,/(Ri -f R»). is applied to the 

grid. This voltage reduces the source im- 

pedance of the circuit and a decrease in 

distortion results which is explained in 

the curves of Fig. 49. 

Consider first the amplifier without 

the use of inverse feedback. Suppose 

that when a signal voltage e. is applied 

to the grid the af plate current 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 

voltage has a waveform shown by cV 

The plate-voltage waveform is inverted 

compared to the plate-current wave- 

form because a plate-current increase 

produces an increase in the drop across 

the plate load. The voltage at the plate 

is the difference between the drop across 

the load and the supply voltage; thus, 

when plate current goes up, plate volt- 

age goes down; when plate current goes 

down, plate voltage goes up. 

Now suppose that inverse feedback 

is applied to the amplifier. The voltage 

fed back to the grid has the same wave- 

form and phase as the plate voltage, but 

is smaller in magnitude. Hence, with a 

plate voltage of waveform shown by 

oV. the feedback voltage appearing on 

the grid is as shown by c/
ff. This voltage 

applied to the grid produces a compo- 

nent of plate current f,#. It is evident 

that the irregularity of the waveform of 

this component of plate current would 

act to cancel the original irregularity 

and thus reduce distortion. 

After inverse feedback has been ap- 

plied, the relations are as shown in the 

curve for v The dOUtd curve shown by 

i'ff is the component of plate current 

e; 

ai; 

\ i 

effect of inverse feedback. 

due to the feedback voltage on the grid. 

The dotted curve shown by i^ is the 

component of plate current due to the 

signal voltage on the grid. The algebraic 

sum of these two components gives the 

resultant plate current shown by the 

solid curve of i,. Since i% is the plate 

current that would flow without inverse 

feedback, it can be seen that the appli- 

cation. of inverse feedback has reduced 

the irregularity in the output current. 

In this manner inverse feedback acts to 

correct any component of plate current 

that docs not correspond to the input 

signal voltage, and thus reduces dis- 

tortion. 

From the curve for it can be 

seen that, besides reducing distortion, 

inverse feedback also reduces the ampli- 

tude of the output current. Conse- 

quently, when inverse feedback is 

applied to an amplifitr there is a de- 

crease in gain or power sensitivity as 

well as a decrease in distortion. Hence, 

the application of inverse feedback to 

an amplifier requires that more driving 

voltage be applied to obtain full power 

output, but this output is obtained with 

less distortion. 

• » 
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i; 

Fig. 49—Voltage and current waveforms showing 
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Inverse feedback may also be ap- 

plied to resistance-coupled stages, as 

shown in Fig. 50. The circuit is conven- 

tional except that a feedback resistor, 

T. T2 "3 

a+- a-.c* 

Fig. 50—Resistance-coupled stages using 

feedback resistor. 

Ra, is connected between the plates of 

tubes T, and T». The output signal volt- 

age of Tt and a portion of the output 

signal voltage of Tt appear across R*. 

Because the distortion generated in the 

plate circuit of Tt is applied to its grid 

out of phase with the input signal, the 

distortion in the output of Tt is com- 

paratively low. With sufficient inverse 

feedback of the constant-voltage type 

in a power-output stage, it is not neces- 

sary to employ a network of resistance 

and capacitance in the output circuit to 

reduce response at high audio frequen- 

cies. Inverse-feedback circuits can also 

be applied to push-pull class A and class 

ABr amplifiers. 

Constant-current inverse feedback 

is us-ually obtained by omitting the by- 

pass capacitor across a cathode resistor. 

This method decreases the gain and the 

distortion but increases the source im- 

pedance of the circuit. Consequently, 

the output voltage rises at the resonant 

frequency of the loudspeaker and ac- 

centuates hangover effects. 

Inverse feedback is not generally 

applied to a triodc power amplifier be- 

cause the variation in speaker imped- 

ance with frequency docs not produce 

much distortion in a triodc stage hav- 

ing low plate resistance. It is sometimes 

applied in a pentode stage, but is not 

always convenient. As has been shown, 

when inverse feedback is used in an 

amplifier, the driving voltage must be 

increased in order to provide full power 

output. When inverse feedback is used 

with a pentode, the total driving voltage 

required for full power output may be 

inconveniently large, although still less 

than that required for a triodc. Because 

a beam power tube gives full power 

output on a comparatively small driving 

voltage, inverse feedback is especially 

applicable to beam power tubes. By 

means of inverse feedback, the high 

efficiency and high power output of 

beam power tubes can be combined with 

freedom from the effects of varying 

speaker impedance. 

Cathode-Follower Circuits 

Another important application of 

inverse feedback is in the cathode-fol- 

lower circuit, an example of which is 

shown in Fig. 51. In this application, the 

load has been transferred from the plate 

circuit to the cathode circuit of the tube. 

The input voltage is applied between 

the grid and ground, and the output 

voltage 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 fol- 

lowing convenient formulas. 

For a triodc: 

v . U X Rr.  

r» + [Ri. X (m + t)l 

For a pentode: 

V a - 8"> X Rt. 

' 1 + (B- X Rl) 

In these formulas, p. is the amplifi- 

cation factor, Rr, is the load resistance 

in ohms, r9 is the plate resistance in 

ohms, and g. is the transconductance 

in mhos. 

The use of the cathode follower 

permits the design of circuits which 

have high input resistance and high out- 

put voltage. The output impedance is 
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Fig. 51—Cathode-follower circuit. 

quite low and very low distortion may 

be obtained. Cathode-follower circuits 

may be used for power amplifiers or as 

impedance transformers designed 
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to match a transmission line or to pro- 

duce 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 

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 

adequate driver stage for a cathode- 

foUower output system. 

When a cathode-follower circuit is 

used as an impedance transformer, the 

load is usually a simple resistance in 

the cathode circuit of the tube. With 

relatively low values of cathode resistor, 

the circuit may be designed to supply 

significant amounts of power and to 

match the impedance of the device to 

a transmission line. With somewhat 

higher values of cathode resistor, the 

circuit may be used to decrease the out- 

put impedance sufficiently to permit the 

transmission of audio signals along a 

line in which appreciable capacitance 

is present. 

The cathode follower may also be 

used as an isolation device to provide 

extremely high input resistance and low 

input capacitance as might be required 

in the probe of an oscilloscope or 

vacuum-tube voltmeter. Such circuits 

can be designed to provide effective 

impedance transformation with no sig- 

nificant 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, by the use of the 

following formula to determine the ap- 

proximate value of the required tube 

transconductancc. 

1.000,000 
Required tn (jimbos) = 

Zo (ohnu) 

Once the required transcooductaoce 

is obtained, a suitable tube and its oper- 

ating conditions may be determined 

from the technical data given in the 

Technical Data section. The tube se- 

lected should have a value of transcon- 

ductance slightly lower than that 

obtained from the above expression to 

allow for the shunting effect of the cath- 

ode load resistance. The conversion 

nomograph given in Fig. 44 may be 

used for calculation of operating condi- 

tions for values of transconductancc not 

included in (he 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 a triode: 

 Z. X t. 
Cathode Ki. - 

Tp — [Z* X (1 -f/Ol 

z. 

For a pentode; 

Cathode ^ M 

Resistance and impedance values arc in 

ohms; transconductancc values are in 

mhos. 

If the value of the cathode load re- 

sistance calculated to provide the re- 

quired output impedance does not 

provide the required operating bias, the 

basic cathode-follower circuit can be 

modified in a number of ways- Two of 

the more common modifications are 

shown in Figs. 52 and 53, 

In Fig. 52 the bias is increased by 

adding a bypassed resistance between 
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Fig. 52—Cathode-folloiver circuit modified 

for increased bias. 

the cathode and the unbypassed load 

resistance and returning the grid to the 

low end of the load resistance. In Fig. 

53 the bias is reduced by adding a by- 

passed resistance between the cathode 

and the unbypassed load resistance but, 

in this case, the grid is returned to the 
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junction of the two cathode resistors 

so that the bias voltage is only- the dc 

vohage drop across the added resistance 

The size of the bypass capacitor should 

be large enough so that it has negligible 

reactance at the lowest frequency to be 

handled. In both cases the B-supply 

should be increased to make up for the 

voltage taken for biasing. 
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Fig. 53—Cathode-follower circuit modified 

for reduced bias. 

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 qtatch a 500-ohm 

transmission line. 

Procedure: First, determine the ap- 

proximate tram conductance required. 

Required gi» — ~ 2000 nmhos 

A survey of the tubes that have a 

transcbnductance in this order of mag- 

nitude shows that type 12AX7A is among 

the tubes to be considered. Referring to 

the characteristics given in the technical 

data section for one triodc unit of high- 

mu twin triodc 12AX7, we find that for 

a plate voltage of 250 volts and a bias 

of —2 volts, the transconductancc is 

1600 micromhos, the plate resistance is 

62500 ohms, the amplification factor is 

100, and the plate current is 0.0012 am- 

pere. When these values are used in the 

expression for determining the cathode 

load resistance, the following result is 

obtained: 

Cathode Rl=- 

500 X 6251 
=2600 ohms 

62500—500X( 10O+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. 53 is employed. The bias is fur- 

nished by a resistance that will have a 

voltage drop of 2 volts when it carries 

a current of 0.0012 ampere. The re- 

quired bias resistance, therefore, is 

2/0.0012 = 1670 ohms. If 60 Hz is 

the lowest frequency to be passed, 20 

microfarads is a suitable value for the 

bypass capacitor. The B-supp!y, of 

course, is increased by the voltage drop 

across the cathode resistance which, in 

this example, is approximately 5 volts. 

The B-supply, therefore, is 250 -f 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 resist- 

ance which will also provide the re- 

quired bias. If the triodc section of twin 

diode—high-mu triode 6AT6 is operated 

under the conditions given in the tech- 

nical 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 

transconductancc of 1300 micromhos, 

and a plate current of 0.0008 ampere. 

Then, 

Cathode Rl = 

500 X 54000 

= 1460 ohms 
54000 - 500 X (70 + 1) 

The bias voltage obtained across 

this resistance is 1460 x 0.0008 = 1.17 

volts. Since this value is for all practical 

purposes close enough to the required 

bias, no addition bias resistance will 

be required and the grid may be re- 

turned 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 triodc section of type 

6AT6 is 

V.A. = 
70 X 1460 

= 0.65 

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 

between a circuit being tested and the 

input stage of an oscilloscope or a 

vacuum-tube voltmeter—voltage output 
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and not impedance matching is the pri- 

mary consideration. In such applica- 

tkma it is desirable to use a relatively 

high value of cathode load resistance, 

such as 50,000 ohms, in order to get the 

maximum voltage output In order to 

obtain proper bias, a circuit such as 

that of Fig. 53 should be used. With a 

high value of cathode resistance, the 

voltage amplification 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 feed- 

back is not applicable. The filter consists 

of a resistor and a capacitor connected 

in series across the primary of the out- 

put 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 

magnitude of this reflected impedance 

increases with increasing frequency in 

the middle and upper audio range. The 

impedance of the filter, however, de- 

creases with increasing frequency. It 

follows that, by use of the proper values 

for the resistance and the capacitance 

in the filter, the effective load impedance 

on the output tubes can be made prac- 

tically constant for all frequencies in 

the middle and upper audio range. The 

result is an improvement in the fre- 

quency characteristic of the output 

stage. 

The resistance to be used in the 

filter for a push-pull stage is 1.3 times 

the recommended plate-to-plate load re- 

sistance; or, for a single-tube stage, is 

1.3 times the recommended plate load 

resistance. The capacitance in the filter 

should have a value such that the volt- 

age gain of the output stage at a fre- 

quency of 1000 Hz or higher is equal 

to the voltage gain at 400 Hz. 

A method of determining the 

proper value of capacitance for the fil- 

ter is to make two measurements of the 

output voltage across the primary of 

the output transformer: first, when a 

400-H2 signal is applied to the input, 

and second, when a 1000-Hz signal 

of the same voltage as the 400-Hz 

signal is applied to the input. The cor- 

rect value of capacitance 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. 

Phonograph and Tape Preamplifiers 

The frequency range and dynamic 

range* which can be recorded on a 

phonograph record or on magnetic tape 

depend on several factors, including the 

composition, mechanical characteristics, 

and speed of the record or tape, and 

the electrical and mechanical character- 

istics of the recording equipment. To 

achieve wide frequency and dynamic 

ranges, manufacturers of commercial 

recordings use equipment which intro- 

duces a nonuniform relationship be- 

tween amplitude and frequency. This 

relationship is known as a "recording 

characteristic." To assure proper re- 

production 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 characteristic. Most manu- 

facturers of high-fidelity recordings use 

the RCA "New Orthophonic" (RIAA) 

characteristic for discs and the NARTB 

characteristic for magnetic tape. 

The simplest type of equalization 

network is shown in Fig. 54. Because 

the capacitor C is effectively an open 

circuit at low frequencies, the low fre- 

quencies must be passed through the 

resistor R and are attenuated. The ca- 

pacitor has a lower reactance at high 

AMPUflER 

C STAGC 

AUPUHER | 

STAGE | 

Fig: 54—Simple RC frequency-compensation network. 

The dynamic range of an amplifier 1> a measure of its slgnat-handling capability. The 

aynamic ranae expresses in dB the ratio of the maximum usable output signal (generally 

for a disiortion o! about 10 per cent) to the minimum usable output signal (generally for 

a signal-to-noise ratio of about 20 dB). A dynamic range of 40 dB Is usually acceptable; 

ilue of 70 dB is excepliooal (or any audio systcnu a va 
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frequencies, however, and bypasses 

high-frequency components around R so 

that they receive negligible attenuation. 

Thus the network effectively *'booslsM 

the high frequencies. This type of equal- 

ization is called "attenuative." 

Some typical preamplifier stages 

are shown in the Circuits section. The 

location of the frequency-compensating 

network or "equalizer" in the repro- 

ducing system will depend on the types 

of recordings which are to be repro- 

duced 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 docs not 

require the use of cither an equalizer 

network or a preamplifier, and can be 

connected 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 fiat frequency-re- 

sponse characteristic and very low out- 

put (1 to 10 millivolts). Because a 

pickup of this type merely reproduces 

the recording characteristic, it must be 

followed by an equalizer network, as 

well as by a preamplifier having suf- 

ficient voltage gain to provide the input 

voltage required by the tone-control 

amplifier and/or power amplifier. Many 

designs include both the equalizing and 

amplifying 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 eqiializing network and pream- 

plifier, or by a preamplifier which pro- 

vides "built-in" -equalization for the 

NARTB characteristic. 

"i 

Feedback networks may also be 

used for frequency compensation and 

for reduction of distortion. Basically, 

a feedback network returns a portion 

of the output signal to the input circuit 

of an amplifier. The feedback signal 

may be returned in phase with the input 

signal (podlive or regenerative feed- 

back) or 180 degrees out of phase with 

the.input signal (negative. Inverse, or 

degenerative feedback). In either case, 

the feedback can be made proportional 

to either the output voltage or the out- 

put current, and can be applied to either 

the input voltage or the input current. 

A negative feedback signal proportional 

to the output current raises the output 

impedance of the amplifier; negative 

feedback proportional to the output 

voltage reduces the output impedance. 

A negative feedback signal applied to 

the input current decreases the input 

impedance; negative feedback applied 

to the input voltage increases the input 

impedance.. Opposite effects are pro- 

duced by positive feedback. 

A simple negative or inverse feed- 

back network which provides high- 

frequency boost is shown in Fig. 55. 

This network provides equalization 

comparable to that obtained with Fig. 

54, but is more suitable for low-level 

amplifier stages because it does not re- 

quire the first amplifier stage to provide 

high-level low frequencies. In addition, 

the inverse feedback improves the dis- 

tortion characteristics of the amplifier. 

Some preamplifier or low-level 

audio amplifier circuits include variable 

resistors or potentiometers which func- 

tion as volume or tone controls. Such 

circuits should be designed to minimize 

the flow of dc currents through these 

controls so that little or no noise will 

be developed by the movable contact 

during the life of the circuit. Volume 

controls and their associated circuits 

should permit variation of gain from 

zero to maximum, and should attenuate 

all frequencies equally for all positions 
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fig. 55—Negaiivt-feedback frequency-compensation network. 
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of the variable arm of the control. Sev- 

eral examples of volume controls and 

tone controls are shown in the Cfrcolfc 

section. 

Ton* Controls 

A tone control is a variable filter 

(or one in which at least one element is 

adjustable) 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 clement 

The simplest form of tone control 

is a fixed tone-compensating or "equaliz- 

ing" network such as that shown in 

Fig. 56. This tvpc of network is often 

100 pF 

5 MEGOHM5 

-TO 

GRID 

CRYSTAL MEGOHM 

Fig. 56—Tone-control circuit for fixed tone 

compensation or "equalizing". 

used to equalize the low- and high-fre- 

quency response of a crystal phono- 

graph pickup. At low frequencies the 

attenuation of this network is 20.8 dB. 

As the frequency is increased, the 

100-picofarad capacitor serves' as a 

bypass for the 5-megohm resistor, and 

the combined impedance of, the resistor- 

capacitor network is reduced. Thus, 

more of the crystal output.' appears 

across the 0.5-mcgohm resistor at high 

frequencies than at low frequencies, and 

the frequency response at the grid is 

reasonably flat over a wide frequency 

range. Fig. 57 shows a comparison be- 

tween the output of the crystal (curve 

A) and the output of the equalizing 

network (curve B). The response curve 

A 
K> 

e 

1355" 
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Fig. 57—Curve showing output from 

crystal phonograph pickup (A) and from 

equalizing network (B). 

can be "flattened" still more if the 

attenuation at low frequencies is in- 

creased by changing the 0.5-mcgohm 

resistor to 0.125 megohm. 

The tone-control network shown in 

Fig. 58 has two stages with completely 

separate bass and treble controls. Fig. 

59 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 crys- 

tal-equalizing network shown in Fig. 

56, the parallel RC combination is the 

controlling factor. For bass "boost," the 

capacitor Cj bypasses resistor R. 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 Ri, causing more high- 

frequency than low-frequency output. 

Essentially, the network is a variable- 
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Fig. 58—Two-stage tone-controt circuit incorporating separate bass and treble controls. 
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frequency voltage divider. With proper 

values for the components, it may be 

made to respond to changes in the R* 

potentiometer setting for only low fre- 

quencies (below 1000 Hz). 

bass boost BASS cur 

If 
C| Rl Ri o A A 

o OAAA. 

RS 

R 
3 

O O 

ig. 59—Simplified representations of bars' 

control circuit at extreme ends of 

potentiometer. 

Fig. 60 shows extreme positions of 

the treble control. The attenuation of 

the two circuits is approximately the 

same at 1000 Hz. The treble "boost" 

circuit is similar to the crystal-equaliz- 

ing network shown in Fig. 56. In the 

treble "cut" circuit, the parallel RC ele- 

ments serve to attenuate the signal volt- 

age further because the capacitor by- 

passes the resistance across the output. 

TREBLE BOOST 

C o 

o o 

C5 

o 

TREBLE CUT 

R4 

C D 

R6 

C 
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o 

Fig. 60—Simplified representations of 

treble-control circuit at extreme ends of 

potentiometer. 

The effect of the capacitor is negligible 

at low frequencies; beyond 1000 Hz, 

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 o£ the 

power tube, the coupling circui| be- 

tween the first af amplifier tube and 

the power tiibc, or the grid circuit of 

the first tube. In an amplifier using a 

beam power tube or pentode power 

amplifier without negative feedback, it 

is desirable to connect a resistance- 

capacitance filter across the primary of 

the output transformer. This filter may 

be fixed, with a supplementary tone 

control elsewhere, or it may form the 

tone control itself. If the amplifier in- 

corporates negative feedback, the tone 

control may be inserted in the feedback 

network or else should be connected to 

a part of the amplifier which is ex- 

ternal to the feedback loop. The over- 

all gain of a well designed tone-control 

network should be approximately unity. 

Automatic Volume or 

Gain Control 

The chief purpose of automatic 

volume control (avc) or automatic gain 

control (age) in a radio or television 

receiver is 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 sig- 

nal 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 outpv 

volume. 

The avc circuit reduces the rf an 

if gain for a strong signal usually by L' 

creasing the negative bias of the rf, 

and frequency-mixer stage when t 

signal increases. A simple avc circuit 

shown in Fig. 61. On each positive ha 

cycle of the signal voltage, when t 

diode plate is positive with respect 

the cathode, the diode passes currci 
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61—rA uiomatic-volume-control (avc) 

circuit. 

Because of the flow of diode current 

through Rk9 there is a voltage drop 

across R* which makes the left end of 

Ri negative with respect to ground. This 
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voltage drop across Rj is applied, 

through the filter R3 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 Rt increases, the negative 

bias voltage applied to. the rf and if 

stages increases, and the gain of the rf 

and if stages is decreased. Thus the in- 

crease in signal strength at the antenna 

does not produce as much increase in 

the output of the last if stage as it 

would produce without avc. 

When the signal strength at the 

antenna decreases from a previous 

steady value, the avc circuit acts, of 

course, in the reverse direction, apply- 

ing less negative bias, permitting the rf 

and if gain to increase, and thus reduc- 

ing the decrease 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 output of the last if stage, and thus 

acts to reduce change in loudspeaker 

volume. 

.The filter, C and R», 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 di- 

rectly 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 G. Because of the 

resistance R, in series with C, the capa- 

citor C can charge and i discharge at only 

a comparatively slow.rate. The avc volt- 

age therefore cannot vary, at frequencies 

as high as the audio range but can vary 

at frequencies high.enough to compen- 

sate for most fading. Thus the filter 

permits the avcicircuil to smooth out 

variations in signal due to fading, but 

prevents the circuit from smoothing out 

audio modulation. 

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 arc combined in 

receivers are shown in Clrcuiti secdoo. 

In the circuit shown in Fig. 61, a 

certain amount of avc negative bias is 

applied to the preceding stages on a 

weak signal. Because it may be desir- 

able to maintain the receiver rf qnd 'f 

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 arc known as 

delayed avc or davc circuits. 

A davc circuit is shown in Fig. 62. 

In this circuit, the diode section Di of 

the 6AL5 acts as detector and avc (Jiodc. 
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Fig. 62—Delayed avc {davc) circuit. 

Ri is the diode load resistor and Ri and 

C» arc the avc filter. Because the cath- 

ode of diode Di is returned through a 

fixed supply of —3-volts 10 the cathode 

of Di, a dc current flows through Rt 

and R, in series with D,..' The voltage 

drop caused by' this current places the 

aye lead at approximately —3 volts (less 

the negligible drop through D.). When 

the average amplitude of the rectified 

signal developed across Ri docs not ex- 

ceed 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 

slays constant at a value giving high 

sensitivity. 

However, when the average ampli- 

tude of rectified signal voltage across 

Rt exceeds 3 volts, the plate of diode 

Di becomes more negative than the 

cathode of D* and current flow in diode 

D, ceases. The potential of the avc 

lead is then controlled by the voltage 

developed across Ri. Therefore, with 

further increase in signal strength, the 

avc circuit applies an increasing avc 
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bias voltage to the controlled stages. In 

this way, the circuit regulates the re- 

ceiver gain for strong signals, but per- 

mits the gain to stay constant at a maxi- 

mum value for weak signals. 

It can be seen in Fig. 62 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/fRi + 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 deter- 

mined by measurement of the peaks of 

the sync pulses at the outnut of the 

video detector. 

A conventional age circuit, such as 

that shown in Fig. 63, consists of a diode 
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Fig. 61—Automatic-gain control (age) 

circuit. 

detector circuit and an RC filter. The 

time constant of the detector circuit is 

made large enough to prevent the pic- 

ture content from influencing the mag- 

nitude of the age voltage. The output 

voltage (age voltage) is equal to the 

peak value of the incoming signal. 

The diode detector receives the in- 

coming signal from the last if stage of 

the television receiver through the ca- 

pacitor 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, C3 charges up to the 

value of the peak applied voltage. 

During the negative excursion of 

the signal, the diode docs not conduct, 

and Ci discharges through resistor Rt. 

Because of the large time constant of 

RjCi, however, only a small percentage 

of the voltage across Cj is lost during 

(he interval between horizontal sync 

pulses. During succeeding positive 

cycles, the incoming signal must over- 

come the negative 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 determined by the level of 

the peaks of the positive cycles or the 

sync pulses. 

The negative voltage developed 

across resistor Rj by the sync pulses is 

filtered by resistor Ri and capacitor C, 

to remove the 15,750-cycIc ripple of 

the horizontal sync pulse. The dc out- 

put is then fed to the if and rf ampli- 

fiers as an age voltage. 

This age system may be expanded 

to include amplification of the age sig- 

nal 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. 64 is used to eliminate 

flutter and to improve noise immunity 

in weak signal areas. This system pro- 

vides more rapid action than the con- 

ventional age circuits because the filter 

circuit can employ lower capacitance 

and resistance values. 
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Fig. 64—"Keyed" age circuit. 
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In the keyed age system, the nega 

live output of the video detector is fed 

directly to the grid No. 1 of the first 

video amplifier. The positive output of 

the video amplifier is, in turn, fed di- 

rectly to the grid No. 1 of the keyed age 

amplifier. The video stage increases the 

gain of the age system and, in addition, 

provides noise clipping. The plate volt- 

age for the age amplifier is a positive 

pulse obtained from a small winding on 

the horizontal output transformer which 

is in phase with the horizontal sync 

pulse obtained from the video amplifier. 

The polarity of this pulse is such that 

the plate of the age amplifier tube is 

positive during the retrace time. The 

tube is biased so that current flows only 

when the grid No. 1 and the plate arc 

driven positive simultaneously. The 

amount of current flow depends on the 

grid-No. 1 potential during the pulse. 

These pulses art smoothed out in the 

RC network in the plate circuit (RiCO- 

Because the dc voltage developed across 

Ri is negative, it is suitable for appli- 

cation to the grids of the rf and if tubes 

as an age voltage. 

High-Fidelity Amplifiers 

Several high-fidelity amplifiers are 

shown in the Circuits section. The per- 

formance capabilities of such amplifiers 

are usually given in terms of frequency 

response, total harmonic distortion, 

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 1 db 

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 low- 

est to be reproduced to one well above 

the upper limit of the audible region. 

Harmonic distortion and inter- 

modulation distortion produce changes 

in program material which may have 

adverse effects on the quality of the 

reproduced sound. Harmonic dlstordoa 

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 per- 

centage of the output power) should not 

be greater than about 1 per cent at the 

desired listening IcvcL Types such as 

the 6973, 7027A and 7868 are designed 

to provide extremely low harmonic dis- 

tortion in suitably designed push-pull 

amplifier circuits. 

Intermodulation 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 dis- 

tortion 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 dif- 

ference of the interacting frequencies. 

Intermodulation distortion should be 

less than 2 per cent at the desired listen- 

ing level. In general, any amplifier 

which has low intermodulation distor- 

tion will have very low harmonic dis- 

tortion. 

The maximum power output which 

a high-fidelity amplifier should deliver 

depends upon a complex relation of sev- 

eral factors, including the size and 

acoustical characteristics of the listen- 

ing area, the desired listening level, and 

the efficiency of the loudspeaker sys- 

tem. Practically, however, it is possible 

to determine 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 corre- 

spondingly larger power outputs. The 

6973, 7027A, 7189, and 7868 can pro- 

vide ample output for most systems 

when used in suitable push-pull circuits. 

The noise level of a high-fidelity 
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amplifier determines the range of 

volume the amplifier is able to repro- 

duce, i.e., the difference (usually ex- 

pressed in decibels) between the loudest 

and softest sounds in program material. 

Because the greatest volume range util- 

ized 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 sig- 

nal level at the desired listening level. 

i * 

Limiters 

An amplifier may also be used as 

a limiter. One use of a limiter is in 
a 

receivers designed for the reception of 

frequency-modulated signals. The lim- 

iter 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 disturb- 

ances, the use of a limiter1 prevents 

such disturbances from being repro- 

duced in the audio output. The limiter 

usually follows the last if stage so 

that it can minimize the effects of dis- 

turbances 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 vohage 

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 actipn, of 

course, docs not interfere with the re- 

production of frequency variations. 

Plate-current saturation of the Hm- 
i * ♦ 

•iter may be obtained by the use of grid- 

No. 1 resistor-and-capacitor bias with 

plate and grid-No. 2 voltages which are 

low compared with customary if-ampli- 

ficr 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 

amplifier. 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 

instant depends on the modulation at 

that instant, it follows that excessive 

attenuation toward the edges of the 

band, in the rf or if stages, will cause 

distortion. In a high-fidelity receiver, 

therefore, the amplifiers must be capa- 

ble of amplifying, for the maximum 

permissible frequency deviation of 75 

kHz, a band 150 kHz wide. Suitable 

tubes for this purpose are the 6BA6 and 

6BJ6. 

Volume Compressors and Expanders 

Volume compression and expan- 

sion are used in FM transmitters and 

receivers and in recording devices and 

amplifiers to make more natural the 

reproduction of music which has a very 

large volume range. For example, in the 

music of a symphony orchestra the 

sound intensity of the soft passages is 

very much lower than that of the loud 

passages. When this low volume level 

is raised above the background noijfe 

for transmitting or recording, the peak 

level of the program material may be 

raised to an excessively high' volume 

level. It is otten necessary, therefore,' to 

compress the volume range of thic pro- 

gram content within the maximum capa- 

bilities of the FM transmitter or the 

recordmg device. Exceeding a maximum 

peak volume level for FM modulation 

corresponds to exceeding the allowed 

bandwidth for transmission. In some re- 

cording devices, excessive peak volume 

levels may cause overloading and dis- 

tortion. 

Volume compression may be ac- 

complished by either manual or auto- 

matic control. The types of compression 

used include peak limiters, volume limi- 

ters, and volume compressors. A peak 

limiter limits the peak power to some 

predetermined level. A volume limiter 

provides gain reduction based on an 
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average signal level above a prede- 

termined 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 foi 

cither a volume compressor or expandct 

are shown in the block diagram of 

Fig. 65. In a volume compressor, the 

INPUT V| 

wmofcaLc-eAiN 

AMPUTER 

OUTPUT 

V2 Vj 

A|y»Pt#«R HECTlfCR 

Fig. 65—Block diagram of volume com- 

pressor or expander circuit. 

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- 

amplitude signals; therefore, loud pas- 

sages are amplified more than soft ones 

and the original amplitude ratio is re- 

stored. 

In the diagram shown in Fig. 65, 

the signal to be amplified is applied to 

Vi, and a portion of the signal is also 

applied to Vs. The amplified output 

from V» is then rectified by and ap- 

plied 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 de- 

sired compression or expansion of the 

signal. 

Tubes having a large dynamic 

range provide the best results in volume 

compressor or expander applications. 

Examples of such types arc the 6BJ6 

and 6BE6. Push-pull operation is gen- 

erally desired for the variable-gain am- 

plifier to prevent high distortion and 

other undesirable effects which may oc- 

cur in volume compressors and expand- 

ers. 

Phase Inverters 

A phase inverter is a circuit used 

to provide resistance coupling between 

the output of a single-tube stage and the 

input of a push-pull stage. The neces- 

sity for a phase inverter arises because 

the signal-voltage inputs to the grids 

of a push-pull stage must be 180 de- 

grees 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 simi- 

lar amount. With transformer coupling 

between stages, the out-of-phasc input 

voltage to the push-pull stage is sup- 

plied by means of the center-tapped 

secondary. With resistance coupling, the 

3Ut-of-phase input voltage is obtained 

ay means of the inverter action of a 

tube. 

Fig. 66 shows a push-pull power 

amplifier, resistance-coupled by means 

of a phase-inverter circuit to a single- 

stage triode T». Phase inversion in this 

circuit is provided by triode T«. The out- 

put voltage of Tj is applied to the grid 

No. 1 of tetrode T«. A portion of the 

output voltage of Ti is also applied 

through the resistors Rj and R« to the 

h 

iNnrr 

StOWAL 
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o 
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n. 

*4. 
Xh 
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66—Push-pull power amplifier reslst- 

-coupled to triode by means of phase 

inverter. 
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grid of Tj. The output voltage of Ts 

is applied to the grid No. 1 of tetrode 

T. 

When the output voltage of Ti 

swings in the positive direction, the 

plate current of Tt increases. This action 

increases the voltage drop across the 

plate resistor R* and swings the plate of 

T; in the negative direction. Thus, when 

the output voltage of Ti swings positive, 

the output voltage of Ti swings negative 

and is, therefore, 180 degrees out of 

phase with the output voltage of Ti. 

In order to obtain equal voltages at 

E, and Et,, (R» + 1L)/Rl should equal 

the voltage gain of Ta. Under the con- 

dition where a twin-type tube or two 

tubes having the same characteristics arc 

used as Ti and Ts, R* should be equal 

to the sum of R, and R». The ratio of 

R« -f Rs to R« should be the same as 

the voltage gain ratio of T» in order to 

apply the correct value of signal , voltage 

to Ts. The value of R« is, therefore, 

equal to R« divided by the voltage gain 

of Ts; Rs is equal to R* minus Rc. Values 

of Ri, Ra, R, plus Rs, and R< may be 

taken from the chart in the Resistance- 

Conpled Amplifiers section. In the prac- 

tical application of this circuit, it is con- 

venient to use a twin-triode tube com- 

bining Tj and T,. 

Tuned Amplifiers 

In radio-frequency (if) and inter- 

mediate-frequency (K) amplifiers, the 

bandwidth of frequencies to be amplified 

is usually only a small percentage of 

the center frequency. Tuned amplifiers 

are used in these applications to select 

the desired bandwidth of frequencies 

and to suppress unwanted frequencies. 

The selectivity of the amplifier is ob- 

tained by means of tuned interstage 

coupling networks. 

The properties of tuned amplifiers 

depend upon the characteristics of 

resonant circuits, A simple parallel reso- 

nant circuit (sometimes called a "tank" 

because it stores energy) is shown in 

Fig. 67. For practical purposes the 

resonant frequency of such a circuit 

may be considered independent of the 

resistance R, provided R is small com- 

pared to the inductive reactance Xl. 

The resonant frequency f, is then given 

by 

IjtVEC 

For any given resonant frequency, the 

product of L and C is a constant; at low 

frequencies LC is large; at high fre- 

quencies it is small. 

The Q (selectivity) of a parallel 

resonant circuit alone is the ratio of 

the current in the tank (U or Ic) to the 

current in the line (I). This unloaded Q, 

or Qo, may be expressed in various 

ways, for example: 

Of — 

g I R Xc 

where Xi. is the inductive reactance 

(= 2rfL), Xc is the capacitive reactance 

(= \/[2iriC]), and R, is the total im- 

pedance of the parallel resonant circuit 

Rp 

Xc 

1 

Pig. 67—Simple parallel resonant circuit. 

(tank) at resonance. The Q varies in- 

versely with the resistance of the induc- 

tor. The lower the resistance, the higher 

the Q and the greater the difference 

between the tank impedance at frequen- 

cies off resonance compared to the tank 

impedance at the resonant frequency. 

The Q of a tuned interstage cou- 

pling network also depends upon the 

impedances of the preceding and follow- 

ing stages. The output impedance of 

a tube can be considered as • consist- 

ing of a resistance Ro in parallel with a 

capacitance Co, as shown in Fig. 68, 

Similarly, the input impedance can be 

considered as consisting of a resistance 

Ri in parallel with a capacitance Ci. Be- 

cause the tuned circuit is shunted by 

both the output impedance of the pre- 

ceding tube and the input impedance of 

the following tube, the effective selec- 

tivity of the circuit is the loaded Q (or 



Electron Tube Applications 53 

OUTPUT OF 

PRECEOtNQ 

TUBE 

coupling 

NETWORK 

O 

3 

INPUT OF 

FOLLOWING 

TUBE 

I 

I 

ft}. 

Fig. 68—Equivalent output and input circuits of tubes connected by a coupling network. 

Ql) based upon ihc total impedance of 

the coupled network, as follows: 

|total loading on) 

n — I00'1 at resonance) 

Xl or Xo 

The capacitances C» and Ci In Fig. 

68 are usually considered as part of the 

coupling network. For example, if the 

required capacitance between terminals 

1 and 2 of the coupling network is cal- 

culated to be 500 picofarads and the 

value of Co is 10 picofarads, a capacitor 

of 490 picofarads is used between ter- 

minals 1 and 2 so that the total capa- 

citance is 500 picofarads. The same 

method is used to allow for the capa- 

citance Ci at terminals 3 and 4. 

When a tuned resonant circuit in 

the primary winding o! a transformer 

is coupled to the nonresonant secondary 

winding of the transformer, as shown 

in Fig. 69, the effect of the input im- 

pedance of the following stage on the 

Q of the tuned circuit can be deter- 

mined by considering the values reflected 

(or referred) to the primary circuit bv 

l   

T 

R 
Ri 

€ Q 

rL> CSP-T^ CP 
<> 

$ 

1 

L *_Nij 

Fig. 69—Equivalent circuit for transformer- 

coupling network . having tuned primary 

winding. 

transformer action. The reflected re- 

sistance r, is cquaj to the resistance 

Ri in the secondary circuit times the 

square - of the effective turns ratio 

between the primary and secondary 

windings of the transformer T: 

n = Rj CN,/N.)« 

"where N,/N« represents the electrical 

bums ratio between the primary winding 

and the secondary winding of T. If there 

is capacitance in the secondary circuit 

(C.), it is reflected to the primary cir- 

cuit as a capacitance C,» and is given 

by 

C., = C, -i- (N./NO" 

The loaded Q, or Ql, is then calculated 

on the basis of the inductance Lf, the 

total shunt resistance (Rc plus r, plus 

the tuned-circuit impedance 2, = QoXe 

= Q.Xl), and the total capacitance 

(C, -f C0) in the tuned circuit. ' - 

Fig, 70 shows a coupling network 

which consists of a single-tuned circuit 

using mutual inductive coupling. The 

* 
t 

I . • 

4 

OUTPUT OF l o INPUT OF 

PRECEOWG FOLLOWING 

TUBE 

Jj 
TUBE 

Fig. 70—Equivalent circuit for transformer- 

coupling network using inductive coupling. 

capacitance C, includes the effects of 

both the output capacitance of the pre- 

ceding tube and the input capacitance 

of the following tube (referred to the 

primary of transformer TO- The band- 

width of a single-tuned transformer is 

determined by the half-power points on 

the resonance curve (—3 dB or 0.707 

down from the maximum). Under these 

conditions, the band pass Af is equal 

to the ratio of the center or resonant 

frequency I, divided by the loaded (ef- 

fective) Q of the circuit, as follows: 

Af = fr/Qr. 

In high-frequency tuned amplifiers, 

where the input impedance is typically 

low, mutual inductive coupling may be 

impracticable because of the small 

number of turns in the sccondaiy wind- 

ing. It is extremely difficult in practice 

to construct a fractional part of a turn. 

In such cases, canacitance eounlioe mav 
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Fig. 71—Singit-tuned coupling network using capacUive division. 

be used, as shown in Fig. 7j. Tins ar- 

rangement, which is also called capad- 

tiTe division, is similar to tapping 

down on a coil at or near resonance. 

Impedance transformation in this net- 

work is determined by the ratio between 

capacitors Ci and C,. Capacitor Ci is 

normally much smaller than C*; thus the 

capacitive reactance Xvt is normally 

much larger than Xo*. Provided the in: 

put resistance of the following, tube is 

much greater than Xc*, the effective 

turns ratio, from the top of the coil to 

the input of the following tube is (C, -f 

C«)/Ci. The total capacitance Ci across 

the inductance L is given by 

r - CtC' 

Ct + C, 

The resonant frequency f, is then given 

by 

2ir\/L,iCt 

Double-tuned interstage coupling 

networks arc often used in preference to 

single-tuned networks to provide flatter 

frequency response within the ' pass 

band, a sharper drop in Tesponse im- 

mediately adjacent to the ends of the 

pass band, or more attenuation at fre- 

quencies far removed from tesonance. 

In synchronous double-tuned networks, 

both the resonant circuit in the input 

of the coupling network and the reson- 

ant circuit in the output are tuned to 

the same resonant frequency. In "stag- 

ger-tuned" networks, the two resonant 

circuits are tuned to- Slightly different 

resonant frequencies to provide a more 

rectangular band pass with sharper 

selectivity at the ends of the pass band. 

Double-tuned or stagger-tuned networks 

may use capacitive, inductive, or mutual 

inductance coupling, of' any cbmbina- 

tion of the three. 

Television Toners 

The vhf tuner of a television re- 

ceiver selects - lhe.f desired . frequency1 

channel m the range from 55 to 216 

MHz, amplifies it, and converts it to a 

lower intermediate frequency. These 

functions are accomplished in rf-atnplt- 

ficr, mixer, and local-oscillator stages 

employing tube types that are designed 

specifically for these applications. The 

rf-amplifier stage uses a bigh-transcon- 

ductance tube that has small dimensions 

to maintain low interclectrode capa- 

citances, particularly between grid and 

plate. The mixer and oscillator stages 

usually employ a dual-unit triode-pen- 

tode unit and a medium-mu triode unit. 

Fig. 72 shows a simplified sche- 

matic diagram of a typical vhf televi- 

sion tuner. The balun converts the 300- 

ohm balanced antenna impedance to an 

unbalanced impedance of 75 ohms. The 

high-pass filter eliminates lower-fre- 

quency interference signals. The tuner 

is set to the desired frequency by simul- 

taneous adjustment of the inductances 

indicated by the several sets of arrows 

in Fig. 72. The inductances arc either 

replaced completely or incremental 

amounts of inductance are added as 

the tuner .is switched from high fre- 

quencies to lower frequencies. Some 

tuners use a combination of the two 

methods. 
• — • 

Because noise generated in the first 

amplifier stage is often the controlling 

factor in determining the over-all sensi- 

tivity of a radio or television receiver, 

the "front end" is designed with special 

attention to both gain and noise char- 

acteristics. The input circuit of an am- 

plifier inherently contains some thermal 

noise contributed by the resistive ele- 

ments in the input device. .>Vheu 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-tpr 

Boise ratio, 3/N)' is' the same in the 

output circuit as in the input circuit, 

the amplifier is considered to be "noise- 
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Fig. 72—Simplified schematic 

less," 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 

effect), and minute grid currents in the 

amplifier tubes. As a result, the ratio 

of signal power to noise power is in- 

evitably impaired during amplification. 

A measure 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 out- 

put (So/N«), as follows: 

vip _ (Si/Ni) 

(SWNO 

The noise figure in decibels (dB) is 

equal to ten times the logarithm of this 

power ratio. For example, a one-dB 

noise figure in an amplifier 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 

MIXER LOCAL 

OSCILLATOR 

of typical vhf television tuner. 

of 10, and a 20-dB noise figure by a 

factor of 100. 

The over all noise figure of a re- 

ceiver is affected by the total nutnber 

of stages, as shown by the following 

relationship: 

NF,.„u.„ = NFi + (NF» + 0 

. (NF. + .) 01 

OlO. 
9 ♦ 

where G represents power gain and the 

subscripts indicate the number of each 

stage. This relationship indicates that 

the contribution of the second-stage 

noise factor to that of the over-all re- 

ceiver is reduced by the gain of the 

first stage. Therefore, it is important 

that the rf amplifier have enough gain 

to make the effect of the second stage 

negligible. The third stage will then 

have even less effect. The maximum 

available power gain G of an rf stage is 

given by 

G _ g1*1 R'» 

For maximum gain, therefore, the rf- 

ampliflcr tube should have high trans- 

conductance and high input and output 

impedances. At frequencies 
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television band, the input resistance is 

small enough to affect the gain. As 

mentioned previously, the rf tube is 

designed to have low intcreleclrodc ca- 

pacitances, small intcrelectrodc spac- 

ings, and low lead inductances (par- 

ticularly the cathode lead). 

The gain of the rf stage must be 

reduced as the incoming-signal ampli- 

tude changes to prevent overload dis- 

tortion in the following stages. As the 

signal amplitude increases, an auto- 

matic-gain-control (age) circuit biases 

the rf tube to decrease its gain. The rf 

tube usually employs a semircmotc- 

cutoff grid to reduce cross-modulation 

distortion. 

Hither a triode or a pentode can 

be used in the rf-amplifier stage of 

tuner input circuits of vhf television 

receivers. Such stages are required to 

amplify signals ranging from 55 to 216 

MHz and having a bandwidth of 4.5 

MHz (the tuner is usually aligned for a 

bandwidth of 6 MHz to assure complete 

coverage of the band). In early rf 

tuners, pentodes rather than triodes were 

used because the grid-plate capacitance 

of triodes created stability problems. 

However, 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 pro- 

vide the useful sensitivity of triodes 

because of the "partition noise" intro- 

duced by the screen grid. The direct- 

coupled cathode-drive circuit provides 

both the gain and the stability capabili- 

ties of the pentode, as well as the ad- 

vantages of a low-noise triode input 

stage. Because the cathodc-drlyc stage 

provides a low-impedance load to the 

grounded-cathode stage, the gain of the 

latter stage is very low apd 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 cath- 

ode of the second stage, is often used 

at higher frequencies to provide a de- 

gree of impedance matching between 

the units. The cathode-drive portion of 

the circuit is matched to. th^ input net- 

work and provides most of the stage 

gain. Because the feedback path of the 

cathode-drive circuit is the plaie-catb- 

odc capacitance, which in most cases 

is very small, cxccUcnt isolation is pro- 

vided between the antenna and the 

local oscillator. 

Development of single triodes hav- 

ing low grid-plate capacitance, such 

as the 6BN4, has made possible the 

design of neutralized triode rf circuits. 

Tubes such as the 6GK5 and 6CW4 

are specially designed to minimize grid- 

plate capacitance to permit easier neu- 

tralization of a grounded-cathode cir- 

cuit over the wide frequency band. 

Bridge-neutralized rf-amplifier stages 

are widely used in television tuners; 

in this arrangement, 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 excellent gain and noise 

performance with stable operation 

across the band. 

The mixer stage of a vhf tuner 

usually employs a pentode tube, or the 

pentode unit of a triode-pentode tube. 

Although triodes such as the 6J6 were 

used as mixers in early receivers, they 

have been replaced by pentodes because 

the higher output impedance of a pen- 

tode provides a higher mixer gain than 

can be obtained with a triode. 

The amplified signal from the rf 

stage in Fig, 72 is applied to the mixer 

grid along with a local-oscillator signal 

of much larger amplitude. The local- 

oscillator signal varies the mixer grid 

voltage from cutoff into the grid-current 

region. This signal develops a grid- 

resistor bias, called the iniecdon rohage, 

which is a measure of the local-oscillator 

voltage. Because the transfer curve of 

the mixer tube is nonlinear, mixing 

action between the rf signal and the 

local-oscillator signal produces sum and 

difference frequencies. The output cir- 

cuit of the mixer is tuned to the dif- 

ference frequency (about 44 MHz) and 

refects all other frequencies. Thb signal 

is then fed to the intermediate-frequency 

amplifier. 

The mixer gain is a function of 

the amplitude of the local-oscillator 
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signal. The gain has a broad maximum 

over a range of injection voltages from 

—2.5 to —5.0 volts for conventional- 

grid mixers and slightly lower for 

frame-grid mixers. Good impedance 

matching between the rf-amplifier plate 

and the mixer grid, consistent with 

bandpass requirements, is important to 

achieve maximum signal power trans- 

fer. A slight amount of regeneration is 

provided by a small screen-grid induct- 

ance. This regeneration effectively in- 

creases the mixer-grid input impedance 

and thus improves power gain. 

The local-oscillator . stage shown 

in Fig. 72 is a Colpitts type in which 

the tuned circuit is located between 

the grid and plate and the feedback 

path is through the tube interelectrodc 

capacitances. A large signal is devel- 

oped in the local oscillator and coupled 

loosely to the mixer grid to minimize 

the effects of changes in the mixer in- 

put on the frequency of oscillation. 

The . circuit is designed to keep fre- 

quency shift within a very narrow range 

with supply-voltage and temperaturc 

changes. Fine tuning is provided by a 

variable inductance or capacitance 

across the tuned circuit. Tubes com- 

monly used in local-oscillator and mixer 

circuits arc the 6EA8, 6KZ8, and 6KH8. 

Te If vision IF Amplifiers 

The intermediate-frequency (if) 

amplifier stages in a television receiver 

provide the additional gain required to 

bring the signal level to an amplitude 

suitable toe ftual detection. A constant 

peak signal of about three to five volts 

is required at the input to the detector. 

The mixer output signal is passed 

through two or three stages of ampli- 

fication to attain this level. High-trans- 

conductancC pentodes having low ,grid- 

No. 1-to-platc capacitances are normally 

used in if amplifiers. The coupling cir- 

cuits arc usually tuned transformers 

which may be single- or double-tuoed. 

The transformers are either synchro- 

nously (same frequency) tuned/ or 

stagger-tuned, depending on circuit re- 

quirements. The over-all bandwidth 

varies from a maximum of 3,58 MHz 

at the 6-dB points for color receivers to 

values in the order of 2.0 to 2.5 MHz 

for the most inexpensive receivers. An 

expression for the figure of merit for a 

single tuned if-amplifier tube is the gain- 

bandwith product G X B, which is 

given by 

where C is the total tuning capaci- 

tance. This relationship again demon- 

strates the need for high transconduct- 

ancc and low intcrclectrode capacitance. 

The first stage (or first (wo stages 

in the case of a three-stage if) is gain- 

controlled like the rf amplifier. How- 

ever, the bias applied to the if-amplifier 

tube varies the input resistance and 

capacitance of the tube and thus de- 

tunes the circuit. It is important for 

proper reception to maintain the fre- 

quency response of the if stages con- 

stant, particularly in the case of the. 

color receiver. Therefore, a small un- 

bypasscd cathode resistor is used which 

provides degenerative feedback to min- 

imize the effect of bias changes. In 

addition, the effects on input impedance 

caused by the grid-plate capacitance 

are reduced by use of a partial bypass 

capacitor at the screen grid to provide 

neutralization of the en'd-to-plat^ ca- 

pacitance. 

Tubes used in me gam-controlled 

stages of the if amplifier have rcmotc- 

or semiremote-cutoff characteristics to 

reduce cross-modulation or iotermodu- 

lation interference. Tube types com- 

monly used in this application include 

tbe bBZS, 6GM6, 63H6, 6)D6A, and 

6KT6. 

The last if-amplifier stage is a 

relatively-large-signal amplifier. For 

this reason, the tube must be biased so 

that it will Operate over a region of 

linear operation for large voltage ex- 

cursions. Because such a quiescent op- 

erating point provides a transconduct- 

ancc somewhat below the maximum 

value foe the tube, the stleotiou ot the 

operating point involves a compromise 

between signal-handling capacity and 

gain. For purposes of linearity, the 

final if-amplifier stage is not gain-con- 

trolled, and operates with the cathode 

bypassed to ground. Because fixed biai 
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is used, a sharp-cutoff tube is used to 

provide higher transconductancc than 

could be obtained with an equivalent 

remote- or semiremotc-cutoff tube. Ex- 

amples of types used in- this stage arc 

the 6EW6 and 6JC6A. 

Wideband (Video) Amplifiers 

In some applications, it is neces- 

sary for a circuit to amplify signals 

ranging from very low frequencies (sev- 

eral hertz) to high frequencies (tens of 

megahertz) with a minimum of fre- 

quency and time-delay distortion; For 

example, very exacting requirements are 

demanded for such applications as tele- 

vision camera chains, ac voltmeters, 

and vertical amplifiers for oscilloscopes. 

In response to these demands, circuit 

compensation techniques have been de- 

veloped to minimize the amplitude and 

time-delay variation as the upper or 

lower frequency limits of the amplifier 

are approached. 

The need for such compensation is 

evident when many identical stages of 

amplification are employed. If ten cas- 

caded stages arc used, a variation of 

0.3 dB per stage results in a total 

variation of 3 dB. In an uncompcnsatcd 

amplifier, this total variation occur? 

two octaves (a frequency ratio of 

four) prior to the half-power point. Be- 

cause two octaves arc lost from both 

the high and low frequencies, the band- 

width of ten cascaded uncompensaied 

amplifies stages is only one-sixteenth 

that of a single amplifier stage. Fig. 73 

shows the amplitude response charac- 

teristics of various numbers of identical 

uncompcnsatcd amplifiers. 

In general, the output of an ampli- 

fier may be represented by a current 

generator iOB« and a load resistance 

Rl, as shown in Fig. 74<a). Because the 

signal current is shunted by various 

capacitances at high frequencies, as 

shown in Fig. 74(b), there is a loss in 

gain at these frequencies. If an induc- 

tor L is placed in series with the load 

resistor Rl, as shown in Fig. 74(c), a 

low-Q circuit is formed which some- 

what suppresses the capacitive loading. 

This method of gain compensation, 

called shuat peaking, can be effective 

for improving high-frequency response. 

Fig. 74 shows the frequency response 

for the circuits in Fig. 74(a), (b), and (c). 

If the inductor L in Fig, 74(c) is made 

self-resonant approximately one octave 

above the 3-dB frequency of the circuit 

of Fig. 74(b), the amplifier response is 

extended by about another 30 per cent 

If the stray capacitance C shown 

in Fig. 74(b) is broken into two parts 

C and C and an inductor Lj is placed 

between them, a heavily damped form 

of series resonance may be employed 

for further improvement. This form 

of compensation, called series peaking, 

is shown in Fig. 75(a). If C and C are 

within a factor of two of each other, 

series peaking produces an appreciable 

improvemcnl in frequency response as 

compared to shunt peaking. A more 

complex form of compensation em- 

bodying both self-resonant shunt peak- 

ing and series peaking is shown in 

Fig. 75(b). 

The effects of various high-fre- 
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Fig. 73—Amplitude response characteristics of various numbers (Nf of identical uncom* 

pensaied amplifiers. • 
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Pit. 74—Equivalent circuits and frequency response of uncompensated and shunt-peaked 

amplifiers. 

quency compensation systems can be 

demonstrated by consideration of an 

amplifier consisting of three identical 

stages. If each of the three stages is 

down 3 dB at 1 MHz, and if a total 

gain variation of plus 1 dB and minus 

3 dB is allowed, the bandwidth of the 

amplifier is 0.5 MHz without compen- 

sation. Shunt peaking raises the band- 

width to 1.3 MHz. Self-resonant shunt 

U 

R C 

C- R C 

1-2 C 

(a) (b) 

Pig. 75—Circuits using (a) series peaking, 

and (b) both self-resonant shunt peaking 

and series peaking. 

peaking raises it to 1.5 MHz. An in- 

fintely complicated network of shunt- 

peaking techniques could raise it to 

2 MHz. If the distribution of capaci- 

tance permits it, scries peaking alone 

can provide a bandwidth of about 2 

MHz, while a combination of shunt 

and series peaking can provide a band- 

width of approximately 2.8 MHz. If 

the capacitance is perfectly distributed, 

and if an infinitely complex network 

of shunt and series peaking is cm-{ 

ployed, the ultimate capability is about 

4 MHz. 

The frequency response of a wide- 

band amplifier is influenced greatly by; 

variations in component values due to, 

temperature effects, variation of tube 

parameters with voltage and cur- 

rent (normal large-signal excursions), 

changes of stray capacitance due to re- 

located lead wires, or other variations. 

A change of 20 per cent in any of the 

critical parameters can cause a change 

of 0.7 dB in gain per stage over the 

last half-octave of the response for 

the most simple case of shunt peaking. 

As the bandwidth is extended by mord 

complex peaking, a circuit becomes 

substantially more critical. (Measure- 

ment probes generally alter circuit per- 

formance because of their capacitance; 

this effect should be cousidtTtd during 

frequency-response measurements.) 

In the design of wideband ampli- 

fiers. using many stages of amplifica- 

tion, it is necessary to consider time- 

delay variations a# well as amplitude 

variation. When feedback capacitance- 
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is a major contributor to response limi- 

tation, the more complex corapensa- 

ing networks may produce severe 

ringing or even sustained oscillation. If 

feedback capacitance is treated as input 

capacitance produced by the Miller 

effect, the added input capacitance 0/ 

caused by the feedback capacitor Ct 

is given by 

C,' = C, (1 ~ VG) 

where VG is the input-to-output volt- 

age gain. The gain VG, however, has 

a phase angle that varies with fre- 

quency. The phase angle is 180 degrees 

at low frequencies, but may lead or 

lag this value at high frequencies; the 

magnitude of VG then also varies. In 

the design of very wideband amplifiers 

(20 MHz or more), the phase of the 

transconductance g* must be consid- 

ered. 

The video amplifier stage in a tele- 

vision receiver usually employs a pen- 

tode-type tube specially designed to 

amplify the wide band of frequencies 

contained in the video signal and, at 

the same time, to provide high gain 

per stage. Pentodes arp more useful 

than triodes in such stages because 

they have high transconductance (to 

provide high gain) together with low 

input and output intcrclectrodc ca- 

pacitanccs (to permit the broadband 

requirements to be satisfied). An approx- 

imate "figure of merit" for a particular 

tube for this application can be deter- 

mined from the ratio of its transcon- 

ductance, gm, to the sura of its input 

and output capacitances, Ci« and C.«t, 

as follows: 

pisure of Merit = x •—f'" 7^—7 
CJm + 

Typical values for this figure are in the 

order of 500 x 10* or greater. 

A typical. video amplifier stage, 

such as that shown in Fig. 76, is con- 

nected between the second detector of 

the television receiver and the picture 

tube. The contrast control, Ra, in this 

circuit controls the gain of the video 

amplifier tube. The inductance, I* in 

series with the load resistor, Rl, main- 

tains the plate load impedance at a rela- 

tively constant value With increasing 

frequency. The inductance L, isolates 

the output capacitance of the tube so 

that only stray capacitance is placed 
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Fig. 76—Typical video amplifier stage. 

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, CtRa, is used to im- 

prove the low-frequency response. 

Tubes used as video amplifiers include 

types 6CL6 and 12BY7A, or the pen- 

tode sections of types 6AW8A and 

6AN8A. 

The luminance amplifier in a color- 

television receiver is a conventional 

video amplifier having a bandwidth o? 

approximately 3.5 MHz. In a color re- 

ceiver, the portion of the output of 

the second detector which lies within 

the frequency band from approxi- 

mately 2.4 to 4.5 MHz is fed to a 

bandpass amplifier, as shown in the 

block diagram in Fig. 77. The color 
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Fig. 77—Block diagram of video-amplifier 

section of color television receiver.. 

synchronizing signal, or "burst," con- 

tained in this signal may theii be fed 

to a "burst-kcyer" tube. At the same 
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time, a delayed horizontal pulse may 

be applied to the keyer tube. The out- 

put of the keyer tube is applied to the 

burst amplifier tube and the signal is 

then fed to the 3.58-MHz 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 cfaromimiBce 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-MHz os- 

cillator 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-differ- 

ence signal, i.e., an actual color signal 

minus the black-and-white, or lumi- 

nance, signal. The two color-difference 

signals are combined to produce the 

third color-difference signal; each of 

the three signals then represents one of 

the primary colors. 

The three color-difference signals 

are usually applied to the grids of the 

three electron guns of the color picture 

tube, in which case the black-and-white 

signal from the luminance amplifier may 

be applied simultaneously to the cath- 

odes. The chrominance and luminance 

signals then combine to produce the 

color picture. In the absence of trans- 

mitted color information, the chromi- 

nance channel is cut off by the color 

killer, as described above, and only the 

luminance signal is applied to the pic- 

ture tube, producing a black-and-white 

picture. 

TV Scanning, 

Sync, and Deflection 

For reproduction of a transmitted 

picture in a television receiver, the 

face of a cathode-ray tube is scanned 

with an electron beam while the inten- 

sity of the beam is varied to control 

the emitted light at the phosphor 

screen. The scanning is synchronized 

with a scanned image at the TV trans- 

mitter, and the black-through-white 

picture areas of the scanned image 

are converted into an electrical signal 

that controls the intensity of the elec- 

tron beam in the picture tube at the 

receiver. 

Scanning Fundamentals 

The scanning procedures used in 

the United States employs horizontal 

linear scanning in an odd-line inter- 

laced pattern. The standard scanning 

pattern for television systems includes 

a total of 525 horizontal scanning lines 

in a rectangular frame having an aspect 

ratio of 4 to 3. The frames are re- 

peated at a rate of 30 per second, with 

two fields interlaced in each frame. The 

first field in each frame consists of all 

odd-number scanning lines, and the 

second field in each frame consists of 

all even-number scanning lines. The 

field repetition rate is thus 60 per sec- 

ond, and the vertical scanning rate is 

60 Hz. 

The geometry of the standard odd- 

line interlacsd scanning pattern is illus- 

trated in Fig. 78. The scanning beam 

starts at the upper left corner of the 

frame at point A, and sweeps across 

the frame with uniform velocity to 

cover all the picture elements in one 

horizontal line. At the end of each 

trace, the beam is rapidly returned to 

the left side of the frame, as shown 

by the dashed line, to begin the next 

horizontal line. The horizontal lines 

slope downward in the direction of 

scanning because the vertical deflecting 

signal simultaneously produces a verti- 

B Bo 

fig. 78—The odd-line interlaced scanning procedure. 
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cal scanning mot ion, which is very slow 

compared with the horizontal scanning 

speed. The slope of the borizonta] line 

trace from left to right is greater than 

the slope of the retrace from right to 

left because the shorter time of the re- 

trace does not allow as much time for 

vertical deflection of the beam. Thus, 

the beam is continuously and slowly 

deflected downward as it scans the 

horizontal lines, and its position is suc- 

cessively lower as the horizontal scan- 

ning proceeds. 

At the bottom of the field, the ver- 

tical retrace begins, and the beam is 

brought back to the top of the frame 

to begin the second or even-number 

field. The vertical "flyback" time is 

very fast compared to the trace, but 

is slow compared to the horizontal 

scanning speed; therefore, some hori- 

zontal lines arc produced during the 

vertical flyback- 

All odd-number fields begin at 

point A in Fig. 78 and are the same. 

All even-number fields begin at point 

C and arc the same. Because the be- 

ginning of the even-field scanning at 

C is on the same horizontal level as 

A, with a separation of one-half line, 

and the slope of all lines is the same, 

the even-number lines in the even fields 

fall exactly between the odd-number 

lines in the odd field. 

Sync 

In addition to picture information, 

the composite video signal from the 

video, detector of a television receiver 

contains timing pulses to assure that 

the picture is produced on the face- 

plate of the picture tube at the right 

instant and in the right location. These 

pulses, which arc called sync pulses. 

^ too — 

control the horizontal and vertical 

scanning generators of the receiver. 

Fig. 79 shows a portion of the de- 

tected video signal. When the picture 

is bright, the amplitude of the signal 

« low. Successively deeper grays are 

represented by higher amplitudes until, 

at the "blanking level" shown in the 

diagram, the amplitude represents a 

complete absence of light- This "black 

level" is held constant at a value equal 

to 75 per cent of the maximum ampli- 

tude of the signal during transmission. 

The remaining 25 per cent of the signal 

amplitude is used for synchronization 

information. Portions of the signal in 

this region (above the black level) can- 

not produce light. 

In the transmission of a television 

picture, the camera becomes inactive 

at the conclusion of each horizontal 

line and no picture information is 

transmitted while the scanning beam 

is retracing to (he beginning of the 

next line. The scanning beam of the 

recicver is maintained at the black level 

during this retrace interval by means 

of the blanking pulse shown in Fig. 79. 

Immediately after the beginning of the 

blanking period, the signal amplitude 

rises further above the black level to 

provide a horizontal-synchronization 

pulse that initiates the action of the 

horizontal scanning generator. When 

the bottom line of the picture is 

reached, a similar vertical-synchroniza- 

tion pulse initiates the action of the 

vertical scanning generator to move the 

scanning spot back to the lop of the 

pattern. 

The sync pulses in the composite 

video signed may be separated from the 

video information in the output of the 

second or video detector by means of 
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Fig. 79—Delected video signal. 
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the triode citcuit shown in Fig. SO. In 

this circuit, the time constant of the 

network RiCj is long with respect ito the 

interval between pulses. During each 

pulse, the grid is driven positive and 

draws current, thereby charging ca- 

pacitor Cj. Consequently, the grid de- 

velops a bias which ia slightly greater 

l( 

c TO 
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CIRCUITS 

fROM 

DCTCCTOR Rl 

Fig. 80—Sync-separator circuit. 

than the cutoff voltage of the tube. 

Because plate current flows only dur- 

ing the sync-pulse period, only the 

amplified pulse appears in the output 

This sync-separator stage discriminates 

against the video information. Because 

the bias developed on the grid is pro- 

portional to the strength ol the in- 

coming signal, the circuit also has the 

advantage of being relatively inde- 

pendent of signal fluctuations. 

After the synchronizing signals are 

separated from the composite video 

signal, it is necessary to filter out the 

horizontal and vertical sync signals so 

that each can be applied'to its respec- 

tive deflection generator. This filtering 

is accomplished by RC circuits designed 

to filter out all but the desired syn- 

chronizing signals. Although the hori- 

zontal. vertical, and equalizing pulses 

are ail rectangular pulses of the same 

amplitude, they differ in frequency and 

pulse width, as shown in Fig. 81. The 

horizontal sync pulses have a repetition 

rate of 15,750 per second (one for 

each horizotvlal Wv*,) and a pulse vfidih 

of 5.1 microseconds^ The equalizing 

pulses have a width approximately half 

the horizontal pulse width, and a repe- 

tition rate of 31,500 per second; they 

occur at half-line vntecvals, with six 

pulses immediately preceding and six 

following the vertical synchronizing 

pulse. The vertical pulse is repeated at 

a rate of 60 per second (one for each 

field), and has a width of approxi- 

mately 190 microseconds. The serra- 

tions in the vertical pulse occur at 

half-line intervals, dividing the complete 

pulse into six individual pulses that 

provide horizontal synchronization dur- 

ing the vertical retrace. (Although the 

picture is blanked out during the verti- 

cal retrace time, it is necessary to keep 

the horizontal scanning generator syn- 

chronized. ) 

All the pulses described above are 

produced at the transmitter by the 

synchronizing-pulsc generator; their 

waveshapes and spacings arc held 

within very close tolerances to pro- 

vide the required synchronization of 

receiver and transmitter scanning. 

The horizontal sync signals are 

separated from the total sync in a dif- 

ferentiating circuit that has a short 

lime constant compared to the width 

of the horizontal pulses. When the total 

sync signal is applied to the differen- 

tiating circuit shown in Fig. 82, the 

capacitor charges completely very soon 

after the leading edge of each pulse, 

and remains charged for a period of 

time equal to practically the entire 

pulse width. When the. applied voltage 

is removed at the lime corresponding 

to the trailing edge of each pulse, the 

capacitor discharges completely within 

a very short time. As a result, a posi- 

tive peak of voltage is obtained for 
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Fjf. 82—Separation o) the horizontal sync signals from the total sync by a differentiating 

circuit. 

each leading edge and a negative peak 

for the trailing edge of every puke. 

One polarity is produced by the charg- 

ing current for the leading edge of the 

applied pulse, and the opposite polar- 

ity is obtained from the discharge cur- 

rent corresponding to the trailing edge 

of the pulse. 

As mentioned above, the serrations 

in the vertical pulse arc inserted to 

provide the differentiated output needed 

to synchronize the horizontal scanning 

generator during the time of vertical 

synchronization. During the vertical 

blanking period, many more voltage 

peaks are available than are necessary 

for horizontal synchronization (only 

one pulse is used for each horizontal 

Zinc period). The check marks above 

the differentiated output in Fig. 82 in- 

dicate the voltage peaks used to syn- 

chronize the horizontal deflection 

generator for one field. Because the 

sync system is made sens/five only to 

positive puU« occurring at approxi- 

mately the right horizontal timing, the 

negative sync pulses and alternate dif- 

ferentiated positive pulses produced by 

the equalizing pulses and the serrated 

vertical information have no effect on 

horizontal timing. It can be seen that 

although the total sync signal (includ- 

ing vertical synchronizing information) 

is applied to the circuit of Fig. 82, only 

horizontal synchronizatioD information 

appears at the output. 

The vertical sync signal is sepa- 

rated from the total sync in an integrat- 

ing circuit which has a time constant 

that is long compared with the duration 

of the 5-microsecond horizontal pulses, 

but short compared with the 190-micro- 

second vertical pulse width. Fig. 83 

shows the general circuit configuration 
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Fig. 83—Separation of vertical sync signals 

from the total sync for odd and even fields 

with no equalizing pulses. (Dashed line In- 

dicates triggering level for vertical scanning 

generator.) 

used, together with the input md out- 

put signals for both odd and even fields. 

The period between horizontal pulses, 

when no voltage is applied to the RC 

circuit, is so much longer than the hori- 

zontal pulse width that the capacitor 

has time to discharge almost down to 
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zero. When the vertical pulse is ap- 

plied, however, the integrated voltage 

across the capacitor builds up to the 

value Tcquircd ior iriggering the verti- 

cal scanning generator. This integrated 

voltage across the capacitor reaches its 

maximum amplitude at the end of the 

vertical pulse, and. then declines prac- 

tically to zero, producing a pulse of 

the triangular wave shape shown for 

the complete vertical synchronizing 

pulse. Although the total sync signal 

(including horizontal information) is 

applied to the circuit of Fig. 83, there- 

fore, only vertical synchronization in- 

formation appears at the output. 

The vertical synchronizing pulses 

are repeated in the total sync signal 

at the field frequency of 60 per sec- 

ond. Therefore, the integrated output 

voltage across the capacitor of the RC 

circuit of Fig. 83 can be coupled to 

the vertical scanning generator to pro- 

vide vertical synchronization. The six 

equalizing pulses immediately preced- 

ing and following the vertical pulse 

improve the accuracy of the vertical 

synchronization for better interlacing. 

The equalizing pulses that precede the 

vertical pulses make the average value 

of applied voltage more nearly the 

same for even and odd fields, so that 

the integrated voltage across the capa- 

citor adjusts to practically equal values 

for the two fields before the vertical 

pulse begins. The equalizing pulses that 

follow the vertical pulse minimize any 

horizontal gatinq 

PULSE WPUT 

AGC 

TO Rf 

STAGES 

difference in the trailing edge of the 

vertical synchronizing signal for even 

and odd fields. 

In fringe areas, two conditions 

complicate the process of sync separa- 

tion. 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 ex- 

tremely susceptible to interference from 

pulse-type noise generated by certain 

types of electrical equipment, ignition 

systems, switches, or the like. Some 

type of noise-tmniDnUy provision is 

almost essential for acceptable per- 

formance. Noise may be reduced or 

eliminated from the sync and age cir- 

cuits by gating or by a combination of 

gating, inversion, and cancellation. An 

example, of the latter method is shown 

in Fig. 84. In this circuit the 6GY6, 

which has two independent control 

grids, serves the dual function -of age 

amplifier and noise inverter. Because 

the sync lips of the video signal at 

grid No. 1 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^ load 

resistor R. This inverted noise signal is 

re-combined with the video signal and 

fed to the sync separator at point "A" 

in Fig. 84, where noise cancellation 

takes place. This process leaves the 

sync pulses relatively free of disturbing 

noise and results in a stable picture. 
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f ig. 84—Typical uoise-catuxUtaioji circuit. 
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To prevent reduction of Receiver gain 

due to the effect of noise on the age 

amplifier, a portion of the inverted 

noise signal is fed to the second con- 

trol grid, grid No.3, of the 6GY6 to 

cut off or gate the age amplifier when 

a noise pulse occurs. 

Horizontal Deflectioh 

In the horizontal-deflection stages 

of a television receiver, a current that 

varies linearly with time arid has a 

sufficient peak-to-peak amplitude;- must 

be passed through the horizontahde- 

fiection-yoke . winding to develop a 

magnetic field adequate to deflect the 

electron beam of the television picture 

tube. (This type of deflection is differ- 

ent from that used in a cathode-ray 

oscilloscope, where the beam is de- 

fleeted electrostatically.) After the 

beam is deflected completely across the 

face of the picture tube, it must be 

returned very ; quickly to its. starting 

point. (As explained previously, the 

beam is extinguished during this re- 

trace by the blanking pulse incorporated 

in the composite video signal, or in 

some cases by additional external 

blanking derived from the horizontal- 

deflection system.) 

The simplest form of a deflection 

circuit is shown in Fig. 85. In this cir- 

cuit, the yoke impedance L is assumed 

to be a perfect inductor. When the 

vcc 

■high, theoretically approaching infinity. 

In addition, if very little of the total 

time is spent at zero current, the circuit 

would require a tremendous amount of 

dc power. Furthermore, the operation 

of the switch would he rather critical 

with regard to both its opening and its 

closing. Finally, because the deflection 

field would be phased in only one di- 

rection, the beam would have to be 

centered at the extreme left of the 

screen for zero yoke current. 

If a capacitor is placed across the 

switch, as shown in Fig. 86, the yoke 

o 

»l *2 

0 

Fig. 85—Simplest form of deflection circuit. 

switch is closed, the yoke current starts . 

from zero and increases linearly. At, 

any time t, the current i is equal to 

Et/L, where E is the applied voltage. 

When the switch is opened at a later 

time tx, the current instantly drops from 

a value of Et/L to zero. 

Although the basic circuit pf Fig. 

85 crudely approaches' the requirements 

for deflection, it presents some obvious 

problems and lunitaitions. The voltage 

across the switch becomes extremely 

Fig. 86—Addition of, capacitor to permit 

flyback ringing, and yoke-current (upper) 

and switch-voltage (lower) waveforms., 

current still increases linearly when the 

switch is closed at time t = 0. How- 

ever, when the switch is opened at time 

t = ti, a tuned circuit is formed by 

the parallel combination of L and C. 

The resulting yoke currents and switch 

voltages are then as shown in Fig. 86. 

The current is at a maximum when 

the voltage equals zero, and the volt- 

age is at a maximum when the current 

equals zero. If it is assumed that there 

are no losses, the ringing frequency 

fo»e is equal to l/(2*r\/LC). 

If the switch is closed again at any 

time the capacitor voltage is not equal 

to zero, an infinite switch current flows 

as a result of the capacitive discharge. 

However, if the switch is closed at the 

precise moment ta that the capacitor 

voltage equals zero, the capacitor cur- 
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rent cfforllcMly transfers to the switch, 

and a new transient condition results. 

Fig. 87 shows the yoke-current and 

switch-voltage waveforms for this new 

condition. 

If the switch is again opened at 

L, closed at u, and so on, tic desired 

o 

^3 »4 

Fig. 87—Yoke-current (upper) and switch- 

voltage (lower) waveforms when switch Is 

closed at fr 

sweep results, the peak switch voltage 

is finite, and the average supply cur- 

rent is zero. The deflection system is 

then lossless and efficient and, because 

the average yoke current is zero,.-beam 

dccentering is avoided. The only fault 

of the circuit of Fig. 86 is the critical 

timing of the switch, particularly at 

time t = u. However, if the switch is 

shunted by a damper diode, as shown 

in Fig. 88, the diode acts as a closed 

switch as soon as the capacitor voltage 

reverses slightly. The switch may then 

be closed at any time between U and u. 

D 

C 

Vcc 

f 

Fig. 88—Incorporation of damper diode. 

• • 

oulput-and-deflection circuit used in tele- 

vision receivers. In addition to supply- 

ing the deflection energy required for 

horizontal deflection of the picture-tube 

beam, this circuit provides the high dc 

voltage required for the ultor (anode) of 

the picture tube and the MboosicdH B vol- 

tage for other portions of the receiver. 

The horizontal-output tube is usually a 

beam power tube such as the 6iB6A, 

6JG6A, or 6JE6A. 

In this circuit, a sawtooth voltage 

from the horizontal-oscillator tube is 

applied to the grid No. 1 of the horizon- 

tal-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-de- 

flecting yoke. At the end of the horizon- 

tal-scanning cycle, which lasts for 63.4 

microseconds, the sawtooth voltage on 

the grid suddenly cuts off the output 

tube. This sudden change sets up an 

oscillation of about 50 to 70 KHz in 

the output circuit, which may be consid- 

ered as inductor shunted by the stray 

capacitance of the circuit. During the first 

half of this oscillation, a positive voltage 

appears across the transformer. In the 
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Fig. 89—Typical horizontal-deflection and 

high-voltage circuit. 

second half of the cycle, the voltage 

swings below the plate supply voltage, 

and the damper diode conducts, damp- 

ing 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 ex- 

ponentially to zero, the output tube be- 

gins to conduct again. The yoke current, 

therefore, is composed of current re- 

sulting 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- 
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voltage supply for the picture tube. The 

high-voltage rectifier also obtains its 

filament power through a separate wind- 

ing on the horizoQial-output trans- 

former. 

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 fl-f.. 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. 

Vertical DefUction 

The vertical-deflection circuit in a 

television receiver is essentially a class 

A audio amplifier with a complex load 

line, severe low-frequency requirements 

(much lower than 60 Hz), and a need 

for controlled linearity. The equivalent 

low-frequency response for a 10-pcrcent 

deviation from linearity is 1 Hz. 

The required performance can be 

obtained in a vertical-deflection circuit 

in any of three ways. The amplifier 

may be designed to provide a flat re- 

sponse down to 1 Hz. This design, 

however, requires an extremely large 

output transformer and immense ca- 

pacitors. Another arrangement U to 

design the amplifier for fairly good 

low-frequency response and predjslort 

the generated signal 

The third method is to provide ex- 

tra gain so that feedback techniques 

can be used to provide linearity. If 

loop feedback of 20 or 30 dB is used, 

tube gain variations and non-linearities 

become fairly insignificant. The feed- 

back automatically provides the neces- 

sary "predistortion" to correct low- 

frequency limitations. In addition, the 

coupling of miscellaneous signals (such 

as power-supply hum or horizontal- 

deflection signals) in the amplifying 

loop is suppressed. 

A modified muftiVihrator in wflicA 

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 foe rertica) 

deflection of the picture-tube beam. A 

simplified combined vertical-oscillator- 

output stage is shown in Fig. 90. Wave- 

shapes at critical points of the circuit 

arc included to illustrate the derc)op- 

mem of the desired current through the 

vertical output transformer and deflect- 

ing yoke. 

The current waveform through the 

deBccting yoke and output iransformcr 

should be a sawtooth to provide the de- 

sired deflection. The grid and plate volt- 

age waveforms of the output tube could 

also be sawtooth except for the effect of 

the inductive components in the yoke 

and transformer. The effect of these in- 

ductive components must be taken into 

consideration, however, particularly 

during retrace. The fast rale of current 

change during retrace time (which v 

approximately 1/15 as long as tract 
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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 suf- 

ficiently negative during retrace to keep 

the tube close to cutoff, as described 

below. 

The frequency, and the relative de- 

viation of the positive and negative por- 

tions of each cycle, are dependent on 

the values of resistors Rt and R* and 

the RC combination R«Ci, as explained 

previously in the section on multivibra- 

tors. The desired trapezoidal waveshape 

at the grid of V» is created by capacitor 

Ci and resistor Ri. If Ri were equal to 

zero, Ci would cause the grid-voltage 

waveshape to take the form shown in 

Fig. 91(a). When R» is sufficiently large, 

Ci does not discharge completely when 

Vi conducts. When Vi is cut off, there- 

fore, the voltage on the grid of V, im- 

mediately rises to the voltage across 

Ci. The resulting waveshape is shown 

in Fig. 91<b). The negative-going pulse 

of the grid-voltage waveshape prevents 

the high plate pulse from causing ex- 

cess conductance, and thereby, prevents 

overdamping. 

Fig. 91—Waveforms showing effect of R, 

in Fig. 90. 

This vertical defection stage uti- 

lizes twin-triodc tubes such as the §DR7 

and 6EM7. The (SEM1? is particularly 

suitable for this application because it 

incorporates dissimilar units to provide 

for the different operating requirements 

of the oscillator and output sections. 

High-Voltage Regulator Circuit 

In color-television receivers, it is 

very important to regulate the high- 

voltage supply to the picture tube, A 

suitable circuit using the 6BK4A for 

regulation of the output of a high- 

voltage, high-impedance supply is shown 

in Fig. 92. In this circuit, the cathode 

is held at a fixed positive potential 

with respect to ground. Because the 

grid potential is kept slightly less posi- 

tive by the voltage drop across resistor 

R», the tube operates in the negative 

grid region and no grid current is 

drawn. 

When the output voltage, Co, rises 

as a result of a decrease in load current. 

(Onregulateo 

INPUT) 

lo 

6BK4A 

/ 00 

(RECU.ATEO 

OUTPUT) 

Fig. 92—High-voltage regulator circuit for 

color television. 

a small fraction of the additional volt- 

age is applied to the grid of the tube by 

the voltage-divider circuit consisting of 

Ri and R«. 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, 

R„ 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 6BK4A 

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. Iq this 

arrangement, 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 

regulator increase or decrease the load- 

ing of the high-voltage supply so that 

the total load remains nearly constant 

♦ 

Color Demodulation 

In the transmission of picture sig- 

nals for color-television receivers, all 

the color information is contained in 

three signals, a luminance (black-and- 
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white) or monochrome signal and two 

chrominance signals. The - luminance 

signal, which is called the Y signal, con- 

tains brightness information only. The 

voltage response of the Y signal is 

made similar to the brightness response 

of the human eye by use of a composite 

signal that contains definite propor- 

tions of the red, green, and blue signals 

from the color-television camera (30 

per cent red,-59-per-cent green, and 

11 per cent blue). This Y signal., which 

includes sync and blanking pulses, pro- 

vides a correct monochrome picture in 

a conventional black-and-white televi- 

sion receiver. 

Tor the generation of color-televi- 

sion signals, the Y signal is subtracted 

from the red, green, and blue signals 

to provide a new set of color-difference 

signals, which are designated as R-Y, 

B-Y, and G-Y. All of the original pic- 

ture information is contained in the Y 

signal, the R-Y signal, and the • B-Y 

signal. Therefore, the G-Y signal is not 

contained in the transmitted signal, but 

is synthesized in the receiver by proper 

combination of the R-Y and B-Y sig- 

nals. 

(Color signals transmitted under 

present color-television standards arc 

not R-Y and B-Y, bat a similar pair of 

signals designated as I and Q. In the 

color-television receiver, R-Y and B-Y 

signals are demodulated directly from 

the I and Q signals with negligible loss 

of color quality. For purposes of sim- 

plicity, only R-Y and B-Y signals arc 

considered in this explanation. In addi- 

tion, a 90-dcgrcc : phase-shift network 

is shown; the phase-shift angle could 

be, and often is, some othci* value.) ' 

Because the luminance signal and 

the two color-difference signals must 

be transmitted with a standard 6-MHz 

channel, the two color signals are 

combined into one signal at the trans- 

mitter and arc independently recovered 

at the receiver by proper detection 

techniques. A color subcarrier of ap- 

proximately 3.58 MHz is used for 

transmitting the color information 

within the 6-MHz spectrum of the tele- 

vision station. As shown in Fig. 93, 

the 3.58-MH2 subcarrier and one of the 

color-difference signals arc applied di- 

rectly to a balanced AM modulator. 

The other color-difference signal is ap- 

plied directly to a second balanced AM 

modulator, and the 3.58 MHz subcarrier 

is applied to this second modulator 

through a 90-degrec phase-shifting net- 

work. The balanced modulators effec- 

tively cancel both the individual color- 

difference signals and the subcarrier 

signal, and the output contains only 

the side-bands of the combined chromi- 

nance signal. 

Recovery of the color information 

at the receiver involves a process called 

synchro nous detection. In this process, 

two separate detectors are used to re- 

cover the separate color information, 

just as two separate modulators were 

used to combine the information at the 

transmitter. The 3.58-MHz subcarrier, 

which was suppressed during transmis- 

sion, must be reinserted at the receiver 

for recovery of the color information. 

The basis of synchronous detection is 

the phase relationship of this reinserted 

3.58-MHz subcarrier. 

For example, the original color in- 

formation is represented in Fig. 93 by 

the color-difference signals A and B. 

At the receiver, the combined color 
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Fig. 93—FonruUion of combined color signal for transmission. 



Electron Tube Applications 
71 

A 

COLOR 

SIGRAL 

OUTPUT- 

O-v 

& 
V 

cP. 

B COLOR-SIGNAL 

OUTPUT 

C^MBINEO 

COLOR SIGNAL 

A c 

OEMOOULATOR 

3.98-MHz 

SUBCARRIER 

90* 

PHASE 

SHIFT 

B 

OEMOOULATOR 

a 

COLOR 

SIGNAL 

Fig. 94 Separation of combined color signal into two signals at the receiver. 

signal is fed to two demodulators A 

and B, as sbown in Fig. 94. At the same 

time, a 3.58-MH2 subcarricr is also 

fed to the two demodulators* with 

the same phase relationship that was 

used in the modulators at the trans- 

mitter. This locally generated subcar- 

ricr essentially duplicates or replaces 

the original subcarricr, which was re- 

moved at the transmitter. 

The local 3.58-MHz oscillator in 

the color-television receiver is made 

to function at the proper frequency and 

phase by means of a synchronizing sig- 

nal sent out by the transmitter. This 

synchronizing signal consists of a short 

burst of 3.58-MHz signals transmitted 

during the horizontal blanking inter- 

val. immediately after the horizontal 

sync pulse, as shown in Fig. 95. 

HORIZONTAL 

SYNC 

PULSE 

BURST OF 3-58 MHz 

(8 CYCLES MINI 

HORIZONTAL 

BLANKING interval—H 

Fig. 95—Waveform for synchronizing 

signal. 

Fig. 96 shows a simplified diagram 

of a low-level color demodulator fre- 

quently used in color-television receiv- 

ers. The locally generated 3.58-MHz 

signal is applied to the grid No. 3 

of the. pentode. The transmitted color 

signal containing the 3.58-MHz side- 

bands is applied to grid No. 1. Hie 

phase of the 3.58-MHz color signal 

constantly changes in accordance with 

its color content. For example, the fol- 

lowing table shows six variations in color 

(hue) as a function of subcarricr phase; 

respect to 33«-MHz 

ul is phuc with burs 

13 

77 

m 

193 

257 

299 

Him 

Yellow 

Red 

Magenta 

Blue 

Cyan 

Green 

The basic operating principle of 

the color demodulator shown in Fig. 

96 is that plate current from the pen-, 

todc is zero (or quite low) unless both 

grid No. 1 and grid No. 3 are simul- 

taneously positive. For example, when 

the signals applied to the two grids 

are in phase, plate current can be ex- 

pected to flow for 180 degrees of 

each ac cycle. Conversely, when the 

signals arc 180 degrees out of phase, 

plate current is cut off. The output sig- 

nal from the detector, therefore, is a 

function of the phase relationship be- 

tween the transmitted color signal and 

the locally generated subcarricr. 

In a typical color-television re- 

ceiver, two color demodulators of the 

type shown in Fig. 96 are required. 

In one demodulator, the 3.58-MHz 

subcarricr signal is applied directly to 

the pentode grid No. 3 from the local 

"burst" oscillator. In the other demodu- 

lator, the 3.58-MHz signal from the 

LOCALLY GENERATED 

SAarMH* SIGHAV- 

TRANSMITTEO 

COLOR SIGNALS 

3.58-MHz SIDEBANDS 

X 

B4- 8 + 

Fig. 96—Low-level color demodulator. 
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burst oscillator is shifted 90 degrees 

in phase before it is applied to the 

pentode grid No. 3. As shown previ- 

ously in Fig. 94, the demodulator B 

produces R-Y signals. These B-Y and 

R-Y signals arc then combined (ma- 

trixed) to produce the G-Y signal, as 

discussed earlier. The complete lumi- 

nance signal is then amplified to the 

required level in a conventional video- 

amplifier circuit 

In some Color-television receivers, 

the demodulators are designed so that 

the color output signals can be applied 

directly to the color picture tube. In 

the diagram shown in Fig. 97, for cx- 

amnle. the 6JH8 sheet-beam demodula- 
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DEMODULATOR 

Fig. 97—Block diagram of demodulator 

circuit used to apply signals directly to 

color picture tube. 

tors produce both positive and negative 

B-Y and R-Y signals. The positive sig- 

nals are applied directly to the control 

grids (grid No. 1) of the blue and red 

guns of the color picture tube. At the. 

same time, the negative color-difference 

signals are added (matrixed) in the 

correct proportions to produce the G-Y 

signal, which is applied to grid No. 1 of 

the green gun. 

Oscillation 

As an oscillator, an electron tube 

can be employed to. generate a continu- 

ously alternating voltage. In present- 

day radio broadcast receivers, this 

application is limited practically to 

superheterodyne receivers for supplying 

the heterodyning frequency. Several cir- 

cuits (represented in Figs. 98 and 99) 

may be utilized, but they ail depend on 

feeding more energy from thfc plate cir- 

- A- 

fig. 98—Tuned-grid triode oscillator circuit 

using filament-type tube. 

cuit to the grid circuit than is required 

to equal the power loss in the grid cir- 

cuit. Feedback may bo produced by 

electrostatic or electromagnetic coupling 

between the grid and plate circuits. 

When sufficient energy is fed back to 

more than compensate for the loss in 

the grid circuit, the tube will oscillate. 

The action consists of regular surges 

of power between the plate and the 

grid circuit at a frequency dependent 

on the circuit constants of inductance 

and capacitance. By proper choice of 

these values, the frequency may be ad- 

justed over a very wide range. 

i 
hCATCM 

rfewivMweft 

Fig. 99—Tuned-grid triode oscillator circuit 

using heat*r^:athode-type tube. 

Multivibrators 

Relaxation oscillators, which are 

widely used in present-day electronic 

equipment, arc 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 con- 

sidered as a two-stage resistance-coupled 

amplifier in which the output of each 

tube is coupled into the input of the 

other tube. 

Pig. 100 is a basic multivibrator 

circuit of the free-running type. In this 

circuit, oscillations arc maintained by 

the alternate shifting of conduction from 
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one tube to the other. The cycle usually 

starts with one tube, V,, at zero bias, 

and the other, Vfc at cutoff or beyond. 

At this point, the capacitor C is charged 

sufficiently to cut off Vt. C> then begins 

to discharge through the resistor R«, and 

the voltage on the grid of V, rises until 

V> begins to conduct. The voltage on the 

plate of V» then decreases, causing V, to 

conduct less and less. At the same lime, 

the plate voltage of Vi begins to rise, 

causing V, to conduct still more heavily. 

Because of the amplification, this cumu- 

lative effect builds up extremely fast, 

and conduction switches from Vi to Vi 

« 
"3 

c? 

V 
2 

P 
2 4 

Fig. 100—Basic multivibrator circuit of 

the free-running type. 

within a few microseconds, depending 

on the circuit components. 

In this circuit, therefore, conduc- 

tion switches from Vi to V, over the 

interval during which Ct discharges 

from the voltage across R* to the cutoff 

voltage for V«. The actual transfer of 

conduction does not occur until cutoff 

is reached. Conduction switches back to 

V, through a similar process to com- 

plete the cycle. The plate waveform is 

essentially rectangular in shape, and 

may be adjusted as to symmetry, fre- 

quency, and amplitude by proper choice 

of circuit constants, tubes, and voltages. 

Although this type of multivibrator 

is free-running, it may be triggered by 

pulses of a given amplitude and fre- 

quency to provide a frequency-stabilized 

output. Multivibrator circuits may also 

be designed so that they arc not free- 

running. but must be triggered ex- 

ternally 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 con- 

tinue 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-fre- 

quency scanning. A simplified synchro- 

guide circuit is shown in Fig. 101. This 

circuit provides stable, noise-free control 

of a blocking oscillator which generates 

a horizontal-frequency signal. It permits 

comparison of the received sync pulses 

and the generated sawtooth voltages so 

that properly locked-in horizontal scan- 

ning results. 

The triode V, in Fig. 101 is a con- 

ventional blocking oscillator which en- 

ables a sawtooth voltage to be developed 

across the capacitor Ct. A portion of 

this sawtooth is fed back to the grid of 
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Fig. 101—Simplified synchroguide circuit. 

the control tube, Vt. The positive sync 

pulses are also applied to the grid of 

Vt. The waveforms shown in Fig. 102 

illustrate the sawtooth and sync pulses 

(A and B) and their proper "in-sync" 

cutorr 
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Fig. 102—Sawtoolh and sync pulses In 

synchroguUU circuit. 

combination (Q. The sync pulse occuts 

partly during the portion of the saw- 

toolh voltage in which the triode V> 

draws current. Any shift in sync pulse 

as it is superimposed on the sawtooth9 
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therefore, will affect the amount of 

conduction of the control tube. A 

change in control-tube conduction ulti- 

mately 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 frequency of 

oscillation. • 

For example, waveform D in Fig. 

102 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 V« 

and makes the grid more positive. The 

increased grid voltage then speeds up 

the frequency of oscillations until proper 

synchronization results. 

The blocking oscillator can be 

made more immune to changes in fre- 

quency and noise if V» is brought out of 

cutoff very sharply. This effect is ob- 

tained by sine-wave stabilization. The 

tuned circuit I^C» in the plate circuit 

of Fig. 101 superimposes a shock-excited 

sine wave on the plate and grid wave- 

forms, as shown in Fig. 103. 

CRID CUTOFF 

GRADUAL APPROACH; 

TUBS CAN BC DRIVEN 

OUT OF CUTOFF BY 

SLIGHT CIRCUIT 

VARIATIONS. 

SMARPtR APPROACH 

A 

UAHCS OSCILLATOR LtSS 
SUSCEPTIBLE TO 

FREQUENCY CHANCES, 

JOS—Waveforms showing effect of 

tuned circuit I*C, in Fig. 101. 

Automatic Frequency Control 

% 

An automatic frequency control 

(afc) circuit provides a means of cor- 

recting automatically the intermediate 

frequency of a superheterodyne receiver 

when, for any reason, it drifts from the 

frequency to which the if stages are 

tuned. This correction is made by ad- 

justing the frequency of the oscillator. 

Such a circuit will automatically com- 

pensate for slight changes in rf carrier 

or oscillator frequency as well as for 

inaccurate manual or push-button tun- 

ing. 

An afc system requires two sec- 

tions: a frequency detector and a vari- 

able reactance. The detector section may 

be essentially the same as the FM de- 

tector illustrated in Fig. 30 and dis- 

cussed under Detection. In the afc 

system, however, the output is a dc 

control voltage, the magnitude of which 

is proportional to the amount of fre- 

quency shift This dc control voltage is 

used to control the grid bias of an elec- 

tron tube which comprises the variable 

reactance section (Fig. 104). 
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Fig. 104—Automatic-frequency-control 

(afc) circuit. 

» 

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 arc 

almost 90 degrees out of phase, the con- 

trol tube affects the tank circuit in the 

same manner as a reactance. The grid 

bias of the tube determines the magni- 

tude of the efficctive reactance and, con- 

sequently, a control of this grid bias can 

be used to control the oscillator fre- 

quency. 

Automatic frequency control is also 

used in television receivers to keep the 

horizontal oscillator in step with the 

horizontal-scanning frequency (15,750 

Hz) at the transmitter. A widely used 

horizontal afc circuit is shown in Fig. 

105. This circuit, which is often referred 

to as a balanced-phase-d elector or 

phase-dkeriminator circuit, is usually 

employed to control the frequency of 

a multivibrator-type horizontal-oscilla- 

tor circuit. The 6AL5 detector supplies 
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a dc control voltage to the grid of the 

horizontal-oscillator tube which counter- 

acts changes in its operating frequency. 

The magnitude and polarity of the con- 

trol voltages are determined by phase 

relationships 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 phase-splitter circuit to the two diode 

units of the 6AL5. Because of the action 

of the phase-inverter circuit the signals 

applied to the two diode units are equal 

in amplitude but 180 degrees out of 
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Fig. 105—Balanced phase-delector or 

phase-discrimindfor circuit for 

horizontal afc. 

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, caus- 

ing one diode unit of the 6AL5 to con- 

duct more heavily than the other, and 

thus producing a correction signal. The 

system remains balanced at alt times, 

therefore, because momentary changes 

m oscillator frequency arc instantane- 

ously 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- 

oscillator tube is essentially a low-pass 

filter which prevents the horizontal sync 

pulses from affecting the horizontal- 

oscillator performance. 

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. 106, two voltages of different 

frequency, the rf signal voltage and the 

•voltage generated by the oscillator, arc 

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-, 

numerous sum and difference frequen- 

cies. 

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 freauencv is known 

FRCQUCNCY 
rntoucNcv 
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Fig. 

rREQUENCY CONVERTER 

106—Block diagram of simple fre- 

quency-converter circuit. 

as the intermediate frequency, or if. 

The output frequency of the mixer tube 

is kept constant for all values of sig- 

nal frequency by tuning the oscillator 

to the proper frequency. 

Important advantages gained in a 

receiver by the conversion of signal fre- 

quency to a fixed intermediate frequency 



76 RCA Receiving Tube Manual 

arc high selectiviiy with few tpning 

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 

lube 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 \oadi 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, cm- 

ploys as mixer tube cither a triode, a 

tetrode, or a pentode, in which oscillator 

voltage and signal voltage are applied to 

the same grid. In this method, coupling 

between the oscillator and mixer circuits 

is obtained by means of inductance or 

capacitance. 

A second method employs a tube 

having an oscillator and frequency mixer 

combined in the same envelope. In one 

form of such a tube, coupling between 

the two units is obtained by means of 

the electron stream within the tube. 

Because five grids are used, the tube is 

called a pentagrid converter. 

Grids No. 1 and No. 2 and the 

cathode are connected to an external 

circuit to act as a triode oscillator. Grid 
• 

No. J is the grid of. the oscillator ^nd 

Grid No. 2 is the anode. These, and the 

cathode can be considered as a com- 

posite cathode which supplies to the rest 

of the tube an electron stream that var- 

ies 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 combina- 

tion of the oscillator and the sigpal fre- 

quencies. The purpose of grids No. 3 

and No. 5, which are connected together 

within the tube, is to accelerate the elec- 

tron stream and to shield grid No. 4 

electrostatically from die other elec- 

trodes. 

Penlagrid-convertcr tubes of this 

design are good frequency-converting 

devices at medium frequencies. How- 

ever, their performance is better at the 

lower frequencies because the output 

of the oscillator drops off as the fre- 

quency is raised and because certain 

undesirable effects produced by inter- 

action between oscillator and signal sec- 

tions of the tube increase with fre- 

quency. 

To minimize these effects, several 

of the penlagrid-convertcr tubes are de- 

signed so that no electrode functions 

alone as the oscillator anode. In these 

tubes, grid No. 1 functions as the oscil- 

lator grid, and grid No. 2 is connected 

within the tube to the screen grid (grid 

No. 4). The combined two grids, Nos. 2 

and 4, shield the signal grid (grid No. 3) 

and act as the composite anode of the 

oscillator triode. Grid No. 5 acts as the 

suppressor grid. 

Converter tubes of this type are de- 

signed so that the space charge around 

the cathode is unaffected by electrons 

from the signal grid. Furthermore, the 

electrostatic field of the signal grid also 

has little effect on the space charge. The 

result is that rf voltage on the signal 

grid produces little effect on the cath- 

ode current. There is, therefore, little 

detuning of the oscillator by avc bias 

because changes in avc bias produce 

little change in oscillator transconduct- 

ance or in the input capacitance of grid 

No. 1. 

Examples of the pentagrid conver- 

ters discussed in Che preceding para- 

graph are the single-ended types 1R5 

and 6BE6. A schematic diagram illus- 

trating the use of the 6BE6 with self- 

excitation is given in Fig. 107. The 

6BE6 may also be used with separate 

excitation. A complete circuit is shown 

in the Circuits section. 

Another method of frequency con- 

version utilizes a separate oscillator hav- 

ing its grid connected to the No. 1 grid 

of a mixer hexodc. The cathode, triode 

grid, and triode plate form the oscillator 

unit of the tube. The cathode, hexodc 

mixer grid (grid No. 1), hexode screen 

grids (grids Nos. 2 and 4), hexode signal 

grid (grid No. 3), and hexodc plate con- 

stitute the mixer unit The internal 
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shields are connected to the shell of the 

tube and act as a suppressor grid for the 

hexode unit. 
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Fig. 107—Frequency'Converter circuit using 

the 6BE6 pentagrid converter with self' 

excitation. 

The action of this tube in convert- 

ing a radio-frequency signal to an inter- 

mediate frequency depends on (I) the 

generation of a local frequency by the 

triodc Unit, (2) the transferring of this 

frequency to the hexode grid No. 1, and 

(3) the mixing in the hexode unit of this 

frequency with that of the rf signal ap- 

plied to the hexode grid No. 3. The tube 

is not critical to changes in oscillator- 

plate voltage or signal-grid bias and, 

therefore, finds important use in all- 

wave receivers to minimize frequency- 

shift effects at the higher frequencies. 

A further method of frequency con- 

version employs a tube called a penta- 

grid mixer. This type has two independ- 

ent control grids and is used with a 

separate oscillator tube. RF signal volt- 

age is applied to one of the control grids 

and oscillator voltage is applied to, the 

other. It follows, therefore, that, the 

variations in plate current are. due to 

the combination of the. oscillator and 

signal frequencies. 

The tube contains a heater-cathode, 

five grids, and a plate. Grids Nos. 1 and 

3 arc control grids. The rf signal volt- 

age 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 char- 

acteristic and produces a comparatively 

large effect on plate current for a small 

amount of oscillator voltage. Grids Nos. 

2 and 4 arc connected together within 

the tube. They accelerate the electron 

stream and shield grid No. 3 electro- 

statically from the other electrodes. 

Grid No. 5, connected 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 

operation is most readily obtained when 

separate tubes or tube sections are used 

for the oscillator and mixer functions. 

A typical television mixer-oscillator cir- 

cuit is shown in Fig. 108. In such cir- 

cuits, the oscillator voltage is applied to 

the mixer grid by inductive coupling, ca- 

pacitivc coupling, or a combination of 

the two. Tubes containing electrically 

independent oscillator and mixer units 

in the same envelope, such as the 6U8A 

and 6X8, arc designed especially for 

this application. 

RF INPUT 

OSCILLATOR Rf 

OUTPUT 

Fig. 108 

MtXER 

TUBE 

Typical television mixer-oscillator 

circuit. 

Tuning Indication With 

Electron-Ray Tubes 

Electron-ray tubes arc designed to 

indicate visually by means of a fluores- 

cent target the effects of a change in 

controlling voltage. One application of 

them is as tuning indicators in radio 

receivers. Types such as the 6U5, 6E5, 

and the 6AB5/6N5 contain two main 

parts: (1) a triode which operates as a 

dc amplifier and (2) an electron-ray in- 

dicator which is located in the bulb, as 

shown in Fig, 109. The target is oper- 

ated at a positive voltage and, therefore, 

attracts electrons from the cathode. 

When the electrons strike the target they 

produce a glow on the fluorescent coat- 

ing of the target Under these condi- 

tions, the target appears as a ring of 

light 

A ray-control electrode is mounted 

between the cathode and target When 

the potential of this electrode is less 

positive than the target, electrons flow- 
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ing to the target are repelled by the 

electrostatic field of the electrode, and 

do not reach that portion of the target 

behind the electrode. Because the target 

does not glow where it is shielded from 

electrons, the control electrode casts a 

CATHODE 

LIGHT — 

SHIELD 

TARGET 

TRIODE__ 

GRID 

FLUORESCENT 

COATING 

RAY^CONTRQL 

ELECTRODE 

TRIODE 

— ""PLATE 

-CATHODE 

Fig. 109—Structure of electron-ray tube. 

shadow on the glowing target. The ex- 

tent of this shadow varies from approxi- 

mately 100 degrees of the target when 

the control electrode is much more nega- 

tive than the target to 0 degrees when 

the control electrode is at approximately 

the same potential as the target. 

In the application of the electron- 

ray tube, the potential of the -control 

electrode is determined by the voltage 

on the grid of the triode section, as can 

be seen in Fig. 110. The flow of the 

triode plate current through resistor R 

produces a voltage drop which de- 
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TO CONTROLLING 

VOLTAGE 
B+ 

Fig. 110—Indicating circuit, using an 

electron-ray tube. 

termines the potential of the control 

electrode. When the voltage of the triode 

grid changes in the positive direction, 

plate current increases, the potential of 

the control electrode goes down because 

of the increased drop across R, and the 

shadow angle widens. When the poten- 

tial of the triode grid changes in the 

negative direction, the shadow angle 

narrows. 

Another type of indicator tube is 

the 6AF6G. This tube contains only an 

indicator unit but employs two ray-con- 

trol electrodes mounted on opposite 

sides of the cathode and connected to 

individual base pins. It employs an ex- 

ternal dc amplifier. (See Fig. 111.) 

Thus, two symmetrically opposite 

shadow angles may be obtained by con- 

necting the two ray-control electrodes 

together; or, two unlike patterns may 

be obtained by individual connection of 

each ray-control electrode to its re- 

spective amplifier. 

In radio receivers, avc voltage is 

applied to the grid of the dc amplifier. 
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Fig. Ill—Indicating circuit using 6AF6G 

electron-ray tube and external 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. 
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Electron Tube 

Installation 

THE insullation of electron tubes 

requires care if hi^b-quality pcr- 

formaoce is to be obtained from the 

associated circuits. Instaitatioo sugges- 

(ions and precautions which are gener- 

ally common to all types of tubes are 

covered in this section. Careful observ- 

ance of these sufgeslions will do much 

to help the experimenter and electronic 

technician obtain the full performance 

capabilities of radio tubes and circuits. 

Additional pertinent information is 

given under each tube type and in the 

CfarcnHs section. 

Filament and Heatar 

Power Supply 

The design of electron tubes allows 

for some variation in the voUage 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 resutl mat electron 

emission is limited: Tbp limited emis- 

sion may cause unsatisfactory operation 

and reduced tube' life. On the other 

band, high cathode voltage may cause 

rapid evaporatioo of cathode material 

and shorten tube life. 

To insure proper tube operation, it 

is important that the filament or beater 

voltage be checked at the socket tprmi- 

nab by means of a high-resistance volt- 

meter while the equipment is in opera- 

tion. In the case of series openuion qf 

heaters or fiUmenta, 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 (cither 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 tUunent or beater operatioa 

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-voll flashlight-type 

dry-cell, when the 2-voIt filament-type 

tubcs arc operated from a single storage 

Cell, or when the 6.3-volt series are 

operated from a 6-volt storage battery. 

la the cast of dry-battery supply 

for 2-volt filament lubes, a variable re- 

sistor in scries with the filament and 

the battery is required to compensate 

for battery variations. Turning the set 

on and off by means of the rheostat is 

advised to prevent over-voltage condi- 

Uons after an off-period because the 
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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 oon-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 fHament or heater operation 

should be considered on the basis of 

either a parallel or a series arrange- 

menl of filaments and/or heaters. In the 

case of the parallel arrangements, a 

step-down transformer is employed. Pre- 

cautions should be taken to see that the 

line voltage is the same as that' for 

which the primary of the transformer is 

designed. The line voltage may be de- 

termined by measurement with an ac 

voltmeter (0-150 volts). 

If the line voltage measures in ex- 

cess of that for which the transformer is 

designed, a resistor should be placed in 

series with the primary to reduce the 

line voltage to the rated value of the 

transformer primary. Unless this' is 

done, the excess input voltage will cause 

proportionally excessive voltage to be 

applied to the tubes. Any electron tube 

may be damaged or made, inoperative 

by excessive operating voltages. 

If the line voltage is consistently 

below that for which the primary of the 

transformer is designed, it may be 

necessary to install a booster trans- 

former between the ac outlet, and the 

transformer primaiy. Before such a 

transformer is installed, the ac line fluc- 

tuations should be vejy carefully noted. 

Some radio sets are equipped with a 

line-voltage switch which, permits ad- 

justment of the power transformer j>ri- 

mary to the line voltage. When this 

switch is propqrly adjusted, the series- 

resistor or booster-transformer method 

of controlling line voltage is seldom re- 

quired. 

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 wil operate at their rated 

heater or filament current. The method 

for calculating 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) s= 

supply volts — rated volts of tube type 

total rated filament current (amperes) 

Thus, if a receiver using two IT4's, one 

IR5, one IU5, and one 3V4 is to be 

operated from a storage battery, the 

series resistor is equal to 2 volts (the 

voltage from a single storage cell) minus 

1.4 volts (voltage rating for these tubes) 

divided by 0.3 ampere (the sum of 

4 X 0.05 ampere + 1 X 0.1 ampere), 

i.e., approximately 2 ohms. Because this 

resistor should be variable to allow ad- 

justment for battery depreciation, it is 

advisable to obtain the next larger com- 

mercial size, although any value be- 

tween 2 and 3 ohms will be quite satis- 

factory. 

Where much power is dissipated in 

the resistor, the wattage rating should 

bo 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 arc 

operated in series, the resistor value is 

calculated by the following formula, 

also derived from Ohm's law. 

Required resteunce (ohms) = 

supply volts — uxsi rated to ha of tubes 

rated amperes of tubes 
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Thus, if a receiver having one 6BE6, 

one 6BA6, one 6AT6, one 25L60T, and 

one 25Z60T is to be operated from, a 

117-voll power line, the scries resistor 

is equal to 117 volts (the supply voltage) 

minus 68.9 volts (the sum of 3 X 6.3 

volts -f 2 x 25 volts) divided by 0.3 

ampere (current rating of these tubes), 

i.e., approximately 160 ohms. The wat- 

tage 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.ex- 

cess of this value should be chosen. 

When the series-heater connection 

is used in ac/dc receivers, it is usually 

advisable to arrange the heaters in the 

circuit so that the tubes most sensitive 

to hum disturbances are at or near the 

ground potential of the circuit This ar- 

rangement reduces the amount of ac 

voltage between the heaters and cath- 

odes of these tubes and minimizes the 

hum output of the receiver. The order 

of heater connection, by tube function, 

from chassis to the rectifier-cathode side 

of the ac line is shown in Fig. 112. 

the electron stream by the alternating 

magnetic field surrounding the heater. 

When a large resistor is used between 

heater and cathode (as in series-con- 

nected heater strings), or when one side 

of the beater is grounded, even a minute 

pulsating leakage current between heater 

and cathode can develop a small volt- 

age across the cathode-circuit ■ imped- 

ance and cause objectionable hum. The 

use of a large cathode bypass capacitor 

is recommended 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 balanced arrangement de- 

scribed above also minimizes heater- 
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Fig. 112—Order of series heater-siring canned ion, by lube function, to minimize hum. 

Heater-to-Cathods Connection 

• ''A 

When healer-type tubes arc 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 raid- 

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 control grid, or by modulation of 

hum. High grid-circuit impedances 

should be avoided, if possible. High 

heater voltages should also be avoided 

because heater-cathode hum rises sharply 

when the heater voltage is increased 

above the published value. 

Certaifi tube types are designed 

especially to minimize hum in high- 

quality, high-fidelity audio equipment. 

Examples are the 5879, 7025. apd 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 
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not be exceeded if most satisfactory 

performance is to be obtained. Plate 

voltage should not be applied to a tube 

unless the corresponding recommended 

voltage is also supplied to the grid. 

It is recommended that the primary 

circuit of the power transformer be 

fused to protect the rectifier tubefs), the 

power transformer, filter capacitor, ami 

chokes in case a rectifier tube fails. 

Grid Vottage 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-battcry 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 re- 

ceiving-tube practice as "zero-bias 

operation." 

In any case, the object is to make 

the grid negative with respect to the 

cathode by the specified vohager-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 to 50 

ohms) shunted across the filament ter- 
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minals. This method reduces hum dis- 

turbances caused by the ac supply. If 

bias voltages arc 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-btashig 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. 113.) 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 increas- 

ingly negative with respect to the cath: 

ode, the required negative grid-bias 

voltage can be obtained by connecting 

the grid return to the negative end of 

the resistance. 

The value of the resistance lor 

cathode-biasing a single tube can be de- 

termined from the following formula: 

RetitUace (ohms) z= 

desired grid-bias voluge X I00U 

rated cathode current in miiliampcrei 

Thus, the resistance required to pro- 

duce 9 volts bias for a triode which 

operates at 3 milliamperes plate current 

is 9 X 1000/? = 3000 ohms. If the 

cathode current of more than one tube 

passes through the resistor, or if the 

tube or tubes employ more than three 

electrodes, the total current determines 

the size of the resistor. 

Bypassing of the cathode-bias 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 re- 
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Fig. U)—Typical grid- voltage supply circuits. 
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duce distortion by introducing degene- 

ration into the circuit. However^ the 

use of an unbypasscd resistor decreases 

gain and power sensitivity. When by- 

passing is used, it is important that the 

bypass capacitor be sufficiently Urge to 

have negligible reactance at the lowest 

frequency to be amplified. 

In the case of power-output tubes 

having high transconductance, such as 

beam power tubes, it may be necessary 

to shunt the bias. resistor with a smalt 

mica capacitor (approximately 0.001 uF) 

in order to prevent oscillations. The 

usual af bypass may or may not be 

used, depending on whether or not 

degeneration is desired. In tubes having 

high values of transconductance, such 

as the 6BA6, 6CB6, and 6AC7, input 

capacitance and input conductance 

change appreciably with plate current 

When such a tube having. a separate 

suppressor-grid connection is used as an 

rf amplifier, these changes may be mini- 

rorzed by leaving a certain portion of 

the cathode-bias resistor unbypassed. In 

order to minimize feedback when this 

method is used, the external grid-No. 1- 

to-plate (wiring) capacitances should be 

kept to a minimum, the grid No. 2 

should be bypassed to ac ground, and 

the grid No. 3 should be connected to 

ac ground. 

The use of a cathode resistor to 

obtain bias voltage is not recommended 

for amplifiers in which there is appre- 

ciable shift of electrode currents with 

the application of. a signal. In such 

amplifiers, a separate Axed supply is 

recommended. 

The grid-resistor biasing method 

is also a self-bias method because it 

utilizes the voltage drop across the grid 

resistor produced by small amounts of 

grid current flowing in the grid-cathode 

circuiL 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 

arc given in the Circuits section. In 

these circuits, the audio amplifier type 

IU5 or I2AV6 has a 10-megohm resistor 

between the grid and the negative fila- 

ment or cathode to furnish the required 

bias, which is usually less than 1 volt. 

This method of biasing is used prin- 

cipally in the early voltage-amplifier 

stages (usually employing high-mu 

triodes) of audio amplifier circuits, 

where the tube dissipation will not be 

excessive under zero-signal conditions. 

A grid resistor is also used in many 

oscillator circuits for obtaining the 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 the Circuits 

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. 114 and 115; (2) from a 

bleeder circuit by means of a poten- 

tiometer as shown in Fig. 116; or (3) 

from a bleeder circuit in which the 

bleeder current is varied by a tube 

2- % 

Fig. 114—Amplifier stage using a variable 

cathode-bias resistor for volume control. 

used for automatic volume control. 

The latter circuit is shown in Fig 61. 

In all cases it is important that 

the control be arranged so that at no 

time will the bias be less than the 

recommended minimum grid-bias volt- 

age for the particular tubes used. This 

requirement can be met by providing 

a fixed slop on the potentiometer, by 
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connecting a fixed resistance in series 

with the variable resistance, or by con- 

necting a fixed cathode resistance in 

series with the variable resistance used 

for regulation. Where receiver gain is 

Fig. 115—Amplifier stage similar to Fig. 

114 but using heater-catho4f-type tub*. 

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 modula- 

tion-distortion. A remote-cutoff type of 

tube should, therefore, be used in the 

controlled .stages. 

Pig, 116—Amplifier stage using a bleeder 

circuit and potentiometer for volume 

control. 

In most tubes employing a unipo- 

tential cathode, a positive grid current 

begins to fiow when the grid is slightly 

negative and increases rapidly as the 

grid is made more positive, as shown 

in Fig. 117. The value of grid voltage 

at which the grid-current curve inter- 

cepts the horizontal axis is determined 

by several different physical processes, 

including an electrothermal effect due 

to the differences in temperature and 

in material composition of the. grid 

and the cathode, and by the positive 

grid current For values of grid poten- 

tials which are larger than this inter- 

cept the direction of the grid current 

is positive (i.e., from the grid to the 

cathode). At smaller values of grid po- 

tential, 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 be- 

comes 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 current flows in the grid circuit, 

and the dynamic input resistance of the 

tube may be relatively low. It is gen- 

erally desirable to supply the tube with 

a value of bias sufficiently high so that 

the operating 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 circuit due to grid current or 

low input resistance. 

CWP VOLTS t 

Fig. 117—Curves showing flow of positive 

grid current in tubes employing unlpotentlal 

cathodes.' 

Screen-Grid Voltage Supply 

The positive voltage for the screen 

grid (grid No. 2) of screen-grid tubes 

& 

5 
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may be obtained from a tap on a volt- 

age divider, from a potentiometer, or 

from a series resistor connected to a 

high-voltage source, depending on the 

particular tube type and its application. 

The screen-grid voltage for tetrodes 

should be obtained from a - voltage 

divider or a potentiometer rather than 

through a scries resistor from a high- 

voltage source because of the character- 

istic screen-grid current variations of 

tetrodes. Fig. 118 shows a tetrode with 

its screen-grid voltage obtained from a 

potentiometer. 

When pentodes or beam power 

tubes are operated ; tinder conditions 

where a large shift of plate and screen- 

grid currents does not take place with 

the application of the signal, the screen- 

grid voltage may be obtained through 

a series resistor from a high-voltage 

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 

A 

Fig. 118—Tetrode circuit in which screen- 

grid voltage is obtained from a 

potentiometer. 

source. This method of supply is pos- 

sible 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 de- 

crease 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 

employing pentodes in combination 

with the cathode-biasing method, it 

minimizes the need for circuit adjust- 

ments. Fig. 119 shows a pentode with 

its screen-grid voltage supplied through 

a scries resistor. 

When power pentodes and beam 

power tubes arc operated under condi- 

tions such that there is a large change 

O 

Fig. 119—Pentode circuit in which screen- 

grid voltage is supplied through a series 

resistor. 

« 

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 ob- 

tained from a point in the plate-voltagc- 

supply filter system having the correct 

voltage, or from a separate source. 

It is important to note that the 

plate voltage of tetrodes, pentodes, and 

beam power tubes should be applied 

before or simultaneously with the 

screen-grid voltage. Otherwise, with 

voltage on the screen grid only, the 

screen-grid current 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 decreases the transconductance of 

the tube and results in reduced gain 

per stage. The voltage variation is ob-, 

tained by means of a potentiometer 

shunted across the screen-grid voltage 

supply. (Sec Fig. 118.) When the screen- 

grid voltage is varied, it must never 

exceed the rating of the tube. This 

requirement can be met by providing 

a fixed slop on the potentiometer. 

Shielding 

In high-lrequency stages having 

high gain, the output circuit of each 

stage must be shielded from the input 

circuit of that stage. Each high-fre- 
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;quency .stage also must be shielded 

from the other high-frequency stages. 

Unless shielding is employed, undesired 

feedback may occur and may produce 

many harmful effects on receiver per- 

formance. 

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 serrate 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 es- 

pecially well shielded by being mounted 

under the chassis. 

The shielding precautions required 

in a receiver depend on the design'of 

the receiver and the layout of the parts. 

In all receivers having high-gain high- 

frequency stages, it is necessary to 

shield separately each tube in high- 

frequency stages. When metal tubes, 

and in particular the single-ended types, 

arc used, complete shielding of each 

tube is provided by the metal shell 

which is grounded through its ground- 

ing pin as the socket terminal. The 

grounding connection should be short 

and sturdy. Many modern tubes of glass 

construction have internal shields, us- 

ually connected 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 re- 

ceivers, lead dress, that is, the location 

and arrangement of the leads used for 

connections in the receiver, is very im- 

portant. Because even a short lead 

provides a large impedance at high fre- 

quencies, it is necessary to keep - all 

high-frequency leads as short as pos- 

sible. This precaution is 'especially im- 

portant for ground connections and for 

all connections to bypass capacitors 

and high-frequency filter capacitors. 

The ground connections of plate and 

screen-grid bypass capacitors of each 

tube should be kept short and made 

directly to cathode ground. 

Particular care should be taken 

with the lead dress of the input and 

output circuits of high-frequency stages 

so that the possibility of stray coupling 

is minimized. Unshielded leads con- 

nected to shielded components should 

be dressed close to the chassis. As the 

frequency increases, the need for care- 

ful lead dress becomes increasingly 

important 

In high-gain audio amplifiers, these 

same precautions should be taken to 

minimize the possibility of self-oscilla- 

tion. 

Filters 

Feedback effects also arc 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-im- 

pedance path direct to the tube cathode 

rather than by way of the voltage- 

supply circuit. Fig. 120 illustrates several 

forms of filter circuits. Capacitor C 
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Fig. 120—Typical filter circuits. 

forms the low-impedance path, while 

the choke or resistor assists in diverting 

the signal through the capacitor by 

offering a high impedance to the power- 

supply circuit. 

The choice between a resistor and 

a choke depends chiefly upon the per- 

missible dc voltage drop through the 

filter. In circuits where the current is 

small (a few milliarapcrcs), resistors are 

practical; where the current is large or 
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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 

rectifier tube. (See Rectificatloii.) A 

smoothing filter usually consists of ca- 

pacitors and iron-core chokes. In any 

filter-design problem, the load imped- 

ance must be considered as an integral 

part of the filler because the load is 

an important factor in filter perform- 

ance. Smoothing effect is obtained from 

the chokes because they are in series 

with the load and offer a high imped- 

ance to the ripple voltage. Smoothing 

effect is obtained from the capacitors 

because they are in parallel with the 

load and store energy on the voltage 

peaks; this energy is released on the, 

voltage dips and serves to maintain 

the voltage at the load substantially 

constant. Smoothing filters arc clas- 

sified as choke-input or capacitor-input 

according to whether a choke 6r ca- 

pacitor is placed next to the rectifier 

tube. (Sec Fig. 121.) 

The Circuits section gives a num- 

ber of examples of rectifier circuits 

with recommended filter constants. 

If an input capacitor is used, con- 

sideration must be given to the instan- 

taneous peak value of the ac input volt- 

age. This peak value is about 1.4 times 

the rms value as measured by an ac 

voltmeter. Filter capacitors, therefore, 

especially the input capacitor, should 

have a rating high enough to withstand 

the instantaneous peak value if break- 

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 gen- 

erally identified in the receiver as a 

broadly tunable 120-H2 buzz (100 

Hz for 50-Hz supply line, etc.). 

It is usually caused by the formation 

of a steep wave front when plate cur- 

rent within the tube begins to flow on 

the positive half of each cycle of the ac 

supply voltage. 

There arc 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 capaci- 

tors between the outside ends of the 

transformer winding and the center 

tap, (See Fig. 122.) The rf chokes should 

be placed within the shielding of the 

tube. The rf bypass capacitors should 

have a voltage rating high enough to 

withstand the peak voltage of each half 

of the secondary, which is approxi- 

mately 1.4 times the rms value. 
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Fig 122—Filler circuit used to eliminate 

Interference produced by mercury-vapor or 

gas-filled rectifier lubes. 

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 inlcrfcrcnce elimination must be se- 

lected by exneriment for each instal- 

lation. 

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, (I) 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-suppIy. 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 com- 

ponent. A bypass capacitor of 2 to 6 

microfarads supplies a path to the 

speaker winding for the signal voltage. 

The choke-coil output coupling device, 

however, is now only of historical 

interest 

The transformer type is constructed 

with two separate windings, a primary 

and a secondary wound on an iron core. 

This construction permits designing 

each winding to meet the requirements 

of its position in the circuit. Typical 

device are shown in Fig. 123. Examples 

of transformers for push-pull stages are 

shown in several of the circuits given 

in the Cfarcukx section. 
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Hlgh-Fidtlity Systems 

The results achieved from any 

high-fidelity amplifier system depend to 

a large degree upon the skill and care 

with which the system is constructed. 

Improper placement of transformers, 

other components, and wiring, and at- 

tempts to achieve excessive compact- 

ness, can only result in instability, 

oscillation, hum, and other operating 

difficulties, as well as in damage to 

components by overheating. It is im- 

portant, therefore, that construction of 

high-fidelity amplifier systems be under- 

taken only by persons who have had 

some experience in the layout, mechan- 

ical construction, and wiring of audio 

equipment. 

It is impractical to give specific 

construction data for various amplifiers 

and supplementary units because the 

best arrangement for each unit or com- 

bination of units will depend on the 

requirements of the user. It is possible, 

however, to list some general consid- 

erations which should be observed in 

the construction of any high-fidelity 

amplifier system. 

Any amplifier having two or more 

stages should be constructed with a 

straight-line layout so that maximum 

separation is provided between the 

sigoal input and output circuits and ter- 

minals. Power-supply connections, par- 

ticularly those carrying ac, should be 
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isolated as far as possible from signal 

connections, especially from the input 

connection. Signal-carrying conductors, 

even when shielded, should not be 

cabled together with power-supply con- 

ductors. Internal wiring for ac-operated 

tube heaters, switches, pilot-light sock- 

ets, and other devices, should be twisted 

and placed flat against the chassis. All 

connections to the ground side of the 

circuit in each unit should be made to 

a common bus of heavy wire. This bus 

should be connected to the chassis 

only at the point of minimum signal 

voltage, i.e., at the signal-input terminal 

of the unit 

All internal wiring that carries sig- 

nal voltages should be as short as pos- 

sible, and as far as possible above the 

chassis, to minimize losses at the higher 

audio frequencies due to stray shunt 

capacitance. All connections between 

units should be made with shielded 

cable having a capacitance of not more 

than 30 picofarads per foot, such as 

Alpha Type 1249 or 1704, Bclden Type 

8401 or 8410, or equivalent cable. 

Because power amplifiers and pow- 

er-supply units of high-fidelity systems 

normally dissipate large amounts of 

heat, they should be constructed and 

installed in such a manner as to assure 

adequate ventilation for the tubes and 

other components. A beam power tube 

or rectifier tube should be separated 

from any other tube or component on 

the same side of the chassis by at least 

IVi tube diameters. 

Power amplifiers and power-supply 

units which are to be installed horizon- 

tally (i.e., with the tubes vertical) in 

cabinets or on shelves should be pro- 

vided with mounting feet, perforated 

bottom covers, and a number of small 

holes around each tube socket to permit 

relatively cool air to enter from below 

and provide ventilation for the under 

side of the chassis and tubes. 

If a power amplifier, tone-control 

amplifier, and one or more pream- 

plifiers are to be constructed on the 

same chassis, the mechanical layout 

should be planned so that the circuits 

operating at the lowest signal levels 

are farthest from the output stage and 

power supply. Amplifier units which 

normally operate at comparable signal 

levels but are not used simultaneously 

(such as preamplifiers for tape pickup 

heads and magnetic phonograph pick- 

ups) may be installed side by side on 

the same chassis without danger of 

interaction. Units which operate si- 

multaneously, however (such as the 

channels of a stereophonic system), 

should not be installed side by side 

on the same chassis without careful 

consideration to placement of com- 

ponents and wiring, and the possible 

use of shielding to prevent interaction. 

When an amplifier, preamplifier, 

mixer, or other unit requiring heater 

power is located more than five or six 

feel from its power-supply unit, the 

heater-current conductors in the power- 

supply cable must be large enough to 

assure that each tube receives its rated 

heater voltage. In cases where very 

large heater currents or very long 

power-supply cables arc involved, it 

may be desirable to install a heater- 

supply transformer on or near the am- 

plifier unit. If such a transformer is 

installed on or near a preamplifier for 

a magnetic-tape pickup head, a mag- 

netic phonograph pickup, or a dynamic 

microphone, the transformer 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 cer- 

tain precautions be observed to mini- 

mize the possibility of failure caused 

by humidity, dust, and corona. 

Humidity Conslderadons. When 

humidity is high, a continuous film of 

moisture may form on the glass bulb 

immediately surrounding the anode cav- 

ity cap of all-glass picture tubes or 

on the glass part of the envelope of 

metal picture tubes. This film may per- 

mit sparking to take place over (he 

glass surface to the external conductive 

coating or to the metal shell. Such 

sparking may introduce noise into the 



90 RCA Receiving Tube Manual 

receiver. To prevent such a possibility, 

the uncoated bulb surface around the 

cap and the glass part of the envelope 

of metal picture tubes should be kept 

clean and dry. 

Dust Consideratioiis. The accumu- 

lation of dust on the uncoated area of 

the bulb around the anode cap of all- 

glass picture tubes er 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 leak- 

age paths that increase in conductivity 

as the humidity increases. The resulting 

high leakage currents may overload the 

high-voltage power supply. 

It is recommended, therefore, that 

the uncoated 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 deter- 

gent, such as Drcft, then rinsed with 

clean water, and immediately dried. 

Corona Considerations. A high- 

voltage system may be subject to co- 

rona, especially when the humidity is 

high, unless suitable precautions arc 

taken. Corona, which is an electrical 

discharge appearing on the surface of 

a conductor when the voltage gradient 

exceeds the breakdown value of air, 

causes deterioration of organic insulat- 

ing materials through formation of 

o?one, 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 . pos- 

sibility of corona and should be avoided. 

In the metal-shell picture tubes. 

the metal Up at the maximum diameter 

has rounded edges to prevent corona. 

Adequate spacing between the lip and 

any grounded element in the receiver, 

or between the small end of the metal 

shell and any grounded element, should 

be provided to preclude the possibiUty 

of corona. Such spacing should not be 

less than 1 inch of air. Similarly, an 

air space of 1 inch, or equivalent, 

should be provided around the body 

of the metal shell. As a further pre- 

caution to prevent corona, the deflect- 

ing-yoke surface on the end adjacent 

to the shell should present a smooth 

electrical surface with respect to the 

small end of the metal shell or the 

anode terminal of all-glass lubes. 

Picture-Tube 

Safety Considerations 

Tube Handling. Breakage of pic- 

ture tubes, which contain a high vac- 

uum, 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. 

Htgh-Vohage Precautions. In pic- 

ture-tube circuits, high voltages may 

appear at normally low-potential points 

in the circuit because of capacitor 

breakdown or incorrect circuit connec- 

tions. Therefore, before any part of 

the circuit is touched the power-supply 

switch should be turned off, the power 

plug disconnected, and both terminals 

of any capacitors grounded. 

X-Ray Radiation Precautions. All 

types of picture tubes may be operated 

at voltages (if ratings permit) up to 16 

kilovolts without producing harmful 

x-ray radiation 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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Interpretation 

of Tube Data 

TiE tube data given in the follow- 

ing Technical Data 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 refer- 

ence to a specified datum point as fol- 

lows: For types having filaments heated 

with dc, the negative filament terminal 

is taken as the datura point to which 

other electrode voltages are referred. 

For types having filaments heated with 

ac, the mid-point {i.e., the center tap 

on the filament-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 ca- 

pabilities of each tube type to best 

advantage. Ratings are given for those 

characteristics which careful study and 

experience indicate must be kept within 

certain limits to insure satisfactory per- 

formance. 

Three rating systems arc in use by 

Ihe 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 Device Engineer- 

ing Council (JEDEC) and standardized 

by the National Electrical Manufactur- 

ers Association (NEMA) and the Elec- 

tronic Industries Association (E1A) as 

follows: 

Absolute Maximum ratings are 

limiting values which should not be 

exceeded with any tube of the specified 

type under any condition of operation. 

These ratings arc used only in rare 

instances for receiving types, but arc 

generally used for transmitting and 

industrial types. 
9 * 

Design Center ratings are limiting 

Values which should not be exceeded 

\vtth 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 most receiving 

tubes prior to 1957. 

Design Maximnin ratings are lim- 

iting values which should not be ex- 

ceeded with a tube of the specified type 

having characteristics equal to the pub- 

lished values under any conditions of 

operation. These ratings include allow- 

ances for normal variations in tube 

characteristics, but do not provide for 

variations in operating conditions. De- 

sigh Maximum 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. 

124. The heater is placed in series wilh a 

resistance having a value 3 times the 

nominal heater operating resistance 
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(R = 3 Et/If), and a voltage having a 

value 4 times the rated heater voltage 

(V = 4 E() is then applied. The warm- 

up time is determined when E = 0.8 Er. 

3Cr 

R = 

17 

JOWLY VOCTS Fine C»ft 

RMS OA DC"4Cf t*aotnt 

HCATCft 

Ef3 RATED HCATCa VOCTACC 

IfsRATED HEATER CURREMT 

Fig. 124—Test circuit for mtasuring heater 

warm-up time. 

e A 

Plata diactpadoa is the power dissi- 

pated in the form of heat by the plate 

as a result of electron t^ombardment. 

It is the difference between" the power 

supplied to the plate of the tube and the 

power delivered by the tube to the load. 

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 applications jvhere 

excessive voltage may be introduced be- 

tween heater and cathode. 
% * % 

s 

Maximum dc ootpot caticat 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 permicadble plate 

dissipation of that type. Under operat- 

ing conditions involving a rapidly re- 

peating duty cycle (steady load), the 

average plate current may be measured 

with a dc meter. 

The nomograph shown in Fig. I2S 

can be used to determinie 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 = L/E* */*) of several diodes. Perve- 

ance can be considered a figure of merit 

for diodes; high-perveaoce 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 val- 

ues are selected for the plate-voltage 

and plate-current scales of the nomo- 

graph. 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 
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Fig. 125—Diode perveance nomograph. 

unit represents Us pervcaoce, the pivot 

points for several units (plotted to the 

same scales) can be used to compare 

their relative perveance. 
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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 arc from 

1 to 100 volts for plate voltage and 

from 10 to 1000 milliamperes for plate 

current The points 44 volts and 225 

milliamperes are then connected with a 

straight line to determine the pivot 

point. Using this pivot point, it is easy 

to determine 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 mil- 

liamperes. 

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. 

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 current may be many times the 

load current. 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- 

fill cd tubes, it is the,safe top value to 

prevent arc-back in the tube operating 

within the specified temperature range. 

Referring to Fig. 126, when plate A 

of a full-waye rectifier tube is positive, 

current flows from A to C, but not from 

B to C, because B is negative. At the 

Instant plate A iffcposTtive. the filament 

is positive (at high voltage) with respect 

to plate B. The voltage between the 

positive filament and the negative plate 

B is in inverse relation to that causing 

current flow. The peak value of this 

voltage is limited by the resistance and 

nature of the path between plate B and 

filament The maximum value of this 

voltage at whkh there is no danger of 

breakdown of the tube is known as 

maximum peak inverse voltage. 

6 

Fig. 126—Schematic diagram of full-wave 

rectifier tube and circuit connections, 

The relations between peak inverse 

voltage, nns value of ac input voltage, 

and dc output voltage depend largely 

on the individual characteristics of the 

rectifier circuit and the power supply. 

The presence of -line surges or any 

other transient, or wave-form distortion, 

may raise the actual peak voltage to . a 

value higher than that calculated for 

sine-wave voltages. Therefore, the actual 

inverse voltage, and not the calculated 

value, should be such as not to exceed 

the rated maximum peak inverse volt- 

age for the rectifier tube. A calibrated 

cathode-ray oscillograph or a peak- 

indicating electronic voltmeter is useful 

in determining the actual peak inverse 

voltage. 

In single-phase, full-wave circuits 

with sine-wave input and with no ca- 

pacitor across the output, the peak in- 

verse voltage on a rectifier lube 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 volt- 

age may be as high as 2.8 times the 

nns value of the applied plate voltage. 

c 
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In polyphase circnits, mathematical de- 

termination of peak inverse voltage re- 

quires 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 rela- 

tionships 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 infinite inductance. The long-dash 

lipcs radiating from the. zero position 

are boundary lines for various sizes of 

chokes as indicated. The intersection of 

one of these lines with. a solid-line 

curve indicates the point on the curve 

at which the choke no longer 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 rep- 

resentative short-dash regulation curves. 

Typical Operation Values. Values 

for typical operation are given for mafay 

types in the Technical Data section. 

These typical operating values arc given 

to show concisely some-guiding infor- 

mation for the use of each type. These 

values should not be confused with 

ratings, because a tube can be used 

under any suitable conditions within 

its maximum ratings, according to the 

application. 

The power output value for any 

operating condition is an approximate 

tube output—that is, plate input minus 

plate loss. Circuit losses must be sub- 

tracted from tube output in order to 

determine the useful output. 

Characteristics arc covered in the 

Electron Tube Characteristics section 

and such data should be interpreted in. 

accordance with the definitions given 

in that section. Characteristic corves 

represent the characteristics of an aver- 

age tube. Individual tubes, like any 

manufactured product, may have char- 

acteristics 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. 

Interclectrode capacitances are di- 

rect capacitances measured between 

specified elements or groups of elements 

in electron tubes. Unless otherwise indi- 

cated in the data, all capacitances are 

measured with filament or heater'cold, 

with no direct voltages present, and with 

no external shields. All electrodes other 

than those between which capacitance 

is being measured are grounded. In 

twin or multi-unit types, inactive units 

are also grounded. 

The capacitance between the input 

electrode and all other electrodes, ex- 

cept the output electrode, connected 

together is commonly known as the 

input capacitance. The capacitance 

between the output electrode and all 

other electrodes, except the input elec- 

trode, connected together is known as 

the output capacitance. 

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. 127. The output of the 

test circuit is fed into a low-noise am- 

plifier. The 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 
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the major harmonics generated by the 

tube under test In noise or combina- 
* 

tion hum-and-noise measurements, the 

bandwidth is defined in the registration 

of the tube type. 

-VW-OB* 

T 

n 
9 

? 

AMPLIFIER 

TRUE RMS 

VACUUM-TUBE 

VOLTMETER 

Fig. 127—Test circuit for measuring hum 

end noise characteristics of high-fidelity 

audio-amplifier tubes. 

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- 

supply ripple at the plate of the tube 

under test must be negligible compared 

to its hum and noise output. Extraor- 

dinary shielding of both the test socket 

and the associated operating circuit is 

required to minimize capacitances be- 

tween 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 the 

switch S. The circuit can also be made 

more or less sensitive to heater-grid 

hum by increasing or decreasing the 

grid resistance Rt. No circuit changes 

affect the component of magnetic hum 

generated by the tube. 

Grid-No. 2 (Screen-grid) Input is 

the power applied to the grid-No. 2 

electrode and consists essentially of the 

power dissipated in the form of heat 

by grid No. 2 as a result of electron 

bombardment- With tetrodes and pent- 

odes, 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 

supplied through a series voltagc-drop- 

ping resistor, the maximum screen-grid 

voltage rating may be exceeded, pro- 

vided the maximum screen-grid dissipa- 

tion rating is not exceeded at any 

signal condition, and the maximum 

screen-grid voltage rating is not ex- 

ceeded at the maximum-signal condi- 

tion. Provided these conditions are 

fulfilled, the screen-grid supply voltage 

may be as high as, but not above, the 

maximum plate voltage rating 

For certain voltage amplifier types, 

as listed in the data section, the maxi- 

mum permissible screen-grid (grid-No, 

2) input varies with the screen-grid 

voltage, as shown in Fig. 128. (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 sup- 

ply voltage. From the 50-pcr-cent point 

to the full rated value of supply volt- 

age, the screen-grid input must be de- 

creased. The decrease in allowable 

screen-grid input follows a curve of the 

parabolic form. This rating chart is 

useful for applications utilizing cither 

a fixed screen-grid voltage or a scries 

screen-grid voltage-dropping resistor. 

When a fixed voltage is used, it is 

necessary only to determine that the 

screen-grid input is within the bound- 

ary of the operating area on the chart 

at the selected value of screen-grid 

voltage to be used. When a voltage- 

dropping resistor is used, the minimum 

value of resistor that will assure tube 

operation within the boundary of the 

curve can be determined from the fol- 

lowing relation: 

Re 

= E*m (Eect—Ecj) 

> Pc 

where is the minimum value for 

the voltage-dropping resistor in ohms, 

Ert is the selected screen-grid voltage 

in volts, Eect is the screen-grid supply 

voltage in volts, and P.i is the screen- 

grid input in watts corresponding to Ee«. 
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Application Guide 

for RCA Receiving Tubes 

In the Application Guide on the 

following pages, RCA receiving tubes 

are classified in two ways: (a) by func- 

tion, and (b) by structure (diode, triode, 

etc.)- The functional classification covers 

42 principal types of application, as 

listed below. 

Tube types are grouped by struc- 

ture under each classification; they are 

also keyed to indicate miniature, octal, 

nuvistor, duodccar, and novar types. 

Triodes are designated as low, 

medium-, or high-mu types on the fol- 

lowing basis: low, less than 10; medium, 

10 or. more, but less than 50; high, 50 

or more. Where applicable, tubes are 

designated' as sharp-, semiremote, or 

remote-cutoff on the basis of the ratio, 

in per cent, of the negative control-grid 

voltage to the screen-grid voltage (or, 

for triodes, the plate voltage) for cut- 

off, as given .in the characteristics or 

typical operation -values. These terms 

are defined as follows: j/iorp, less than 

10 per cent; semiremote, 10 or more, 

but less than 20 per cent, remote, 20 

per cent or more. 

For more complete data on .ttiese 

types, refer to the Technical Data For 

RCA Receiving Tubes. 
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3. 

4. 

5. 

«. 

7. 

«. 

9. 
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n. 

12. 

13. 

AnplHtani 

Antomtk. Gftia Coatral 

(AGC md AVC) ClraUs 

WwMtpn AMpHim 

(Color TV) 

BItokcn 

Bunt AHpUflcn 

CatBode-Drtv* RF Am- 

ptllcn (Gro«B4c4-Grtd) 

APPLICATIONS 

14. Dctectprt 

15. DC Rcctorcn 

16. DiscrtaalKaton 

17. Frt^oMcy DiTldcn 

IS. FM Dvtccton 

19. Gated Note. AGC, ate 

Syae AmpMacrs 

29. Gro«adteGrM HP 

29. Note laverten 

(Note teaaae ClrcaHf) 

34. Otclllaton 

31. PtoHM laTertera 

XL Fkau SpUllen 

33. Radlo-PrcoiMiicr 

Color KBlcra 

Color MalitdBf Circuits 

Cowplex-WaTc 

Gcnmtori 

Ceavcrtert 

DcmodMlaton (Color TV) 

21. Harvoaic Gencratora 

2l Horizoatat-Deflcciioa 

.. : CirailU 

23. latemedtee-Freqoeecy 

Aspntfrn 

2A Keyed AGC ABpllficn 

25. Utetert 

26. Mixers—RF 

27. MtxcMtefflatora-RF 

26. MoMtvlbrators 

34. Reactaacc Clreuite 

35. RcctWm 

36. Retwtetors 

37. Syne Aapteers 

38. Syiw CUppcn 

39. Syoc Sctwrators 

46. Taalnt Itelcaton 

411 Vertkal-DcBcctloB 

Clraitts (OedBalor ate 

Anpttfter) 

42. Video AnpUficrt 

1. AUDIO-FREQUENCY Mediuo-Ma Triode—Sluurp-Ciitoff Pratode 

AMPLIFIERS 
• 6LQ6 • ULQB • 7199 

Voltage Amplifiers 

Medhua-Mo Twio Triode 

• 5J6 • 7AU7 • I2SN7GTA 

Mr4t»-Ma Triode wttk Twta Diode 
• 6J6A 

oiSNTGTB 

• 9AU7 

• 17CU5 

• 1936 

• 6BF6 

• Mioteere o Octal t For Utb-tecUtX e^alpMft 
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Hfcfc-Ma Trto* wttk Tvria DM« 

• 3AV< •«BNB • 12AV( 

- 4AVi • (CN7 »USQ7 

• <AT« • MQ7 • 14GTt 

• (AV( • 12AT< • ISFYCA 

TrtoA* wick Trtpk Diotfc 

• srt • btba • im 

Twia Triad* 

• «U7f • I2A27A 

o 4SL7GT • 12BZ7 

• 12AX7At s I1SL7GT 

H^IkMu Triad*—Skara-Cmie* 

• (ATt 

SkanM^toff PMIodc 

• 3DT(A* • flmA* 

• 4DTBA* • tCX** 

• SGXt* • MIZi* 

• JBEZ7 

• 7®25t 

PcntoB* 

• 5B7H 

• 754Jt 

RcMote-Cnto# 

• UCR< 

Pftoia wttk Dtotft 

Power Amplifiers 

Tammr Tube 

• 5A0S o (RCS • 12W(GT 

• 5C2J a (JL4 t 17BFI1 

eSViCT » (lAGCt • 17CUS 

| (ADlt © (V( • 25CS 

•4A0SA a (V(GTA • 2SFSA 

w<AS5 a (W(GT • 34GDSA 

t 4EF1I 9 (Y(C • JSCS , 

• (CM 4 • 12ABS a JSLBGl 

• (CUS • 1IAQS • SBXS 

• (CZ5 2 12BF11 • 5BCS 

o (DG4G1 • UCAS aSBLBGT 

• coss • 12CUS/I2CS • (rm 

* (CCS oiivMnr • 74Btt 

Pow«r Tata—Sharp-CiitoC 

$(AL11 11BALI1 

Pvatod* 

112AL11 

Power PaaloAc 

• CVQS 

• •EK3 

«<F< 

• <CKA 

OCXBGT 

BUI* 

• SBQS 

• 12XMS 

• 12FX5 

• 39KH5 

• 35 ens 

Power T 

*(Z1« 

• SBEHS 

• UPX9 

• 7S4tt 

t 19)11 

2. AUTOMATIC GAIN CONTROL 

CIRCUITS (AGC ft AVC) 

DMr—Skar^Catotf PwtoAa 

• 12KLt 

• (£Q7 • 11X07 

Twto Dt«>4«—HicVMa TrkwU 

• 3AVt • <AV< 

• 4AV( • 4S07 

• (AT* • 12AT< 

• 12AV( 

• 12SQ7 

• ltFY4A 

• fANt 

• sb Kt 

• (ANtA 

• 4AZS 

(ABA 

MB ' 

(CUB 

• (GBBA 

• BXABA 

• BBHB 

I Hlfk-Mo /Triads. Bkoui Cgjof ^featoite 

• (AWSA • 4IVB • BIVB 

• 6HFB • BAW8A • IBHFS 

3»UB 

JCM 

3HSB 

Twia Pewtoda 

• 4BUB 

• 4H9B 

• 4BUB 

• 4HSB 

3. BANDPASS AMP LIFTER 

(COLOR TV) 

Medii^a-Mu Trlode—Sbarp-ColoC Pcaloda 

• 6HL8 

• 4LPS 

• CKT8 

• BAWBA 

• SGMBA 

• 4AWBA 

• 4GHBA 

Mediab-Mu Trtode—SUrp-Cato* r< 

• 4AWBA • «XVB • BAWBA 

• 4KTB • 4LFB 

4. BLANKERS 

Medkiw-Mu Trtodc—Sterp-Catoff Pea lode 

5GHIA • (GH8A 

Medhno-Ma Twia Trtode 

• 4PQ7 • 4GU7 

Medtuw-Ma 

• (LMB 

Hidi-My 

• 4KTB 

5. BURST AMPLIFIERS 

• <2B||7 A 

•Deflcelloo Tube 

(JHB 

Media 

• SEAS 

• SCUBA 

4 

McdfatM-Mo 

Pcstode 

• (LMB 

• (EAB • (GHSA 

Trioda—Scalrcaeote-CalaC 

Hicb-Me Trlode with Twia Diode* 

• (VNB • 8BNB 

3JC4A 

4KW4 

• 4JC4A 

• 5EW4 

• «W( 

• 4JC4A 

• Mlalatttra t 9 Octal « Z]|ovar, • Ppal toaCroi g/tdM t For hlsh-Mcmj aqalpMM 
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t. CATHODE-DRIVE RF AMPLI 

FIERS (GROUNDED^RID) 

Me^tuai-Mm Trlodf 

• 6BC4 

Medima-Ma Twta Ttfode 

• 4BCf • 5BK7A 

• 4BQ7A • 9BQ7A 

• 4BSI 'act 

• 4MZ7 • 4BK7A 

Hltb-Ma Tried* 

a 2CW4 • <AB4 

a 2DS4 A «CW4 

Hltb-Ma Twta Trlode 

• am • 12AZ7A 

• 12AT7 

• no? A 

• 4BSI 

• an 

a 4D&4 

a 13CW4 

• 12DT9 

7. CHROMA AMPLIFIERS 

Triode—Skarp-Catod Pectede 

• 5GH8A • 4GHIA 

Medlan-MB Trlfrfe Triede 

* 4MDS 

MedJum-Mu Twta Trlode 

• 6FQ7/4CQ7 - 4CU7 

Sfcarp-CaloC Hircc-Pbitc Tetrode—DMdc 

Tbrec-Ptale Tctred^-Mcdfam^fa Tried* 

• CFHI 

11. CONVERTERS 

McdfaHB^Mn Tried*—«harp-Colo* Pntod* 

• SEA! 

• SGRt 

• 5*E8 

• 5UI 

• 3X4 

• 4EAS 

• 8GHIA 

• <KEt 

Bigh-MB Twfai Trlode 

• am • 12AZ7A 

• 12AT7 

Sharp-Colo* Putode 

• 3AU4 • 4AUCA 

• 4AU4 * 12AUI 

Penfajprid 

• 3BE6 

• 4SA7 

• dSEd 

• «8A7 

• 12BE4 

• CKZt 

•4UtA 

• 4X1 

• If XI 

12DTS 

• !8GD4A 

e 12SA7 

• 1IFX4A 

I2BH7A 

8. COLOR KILLERS 

Qvadrople Diode 

• OUS • UIJIA 

Medfiiw-MM Triod*—Sharp-Cutoff Peeled* 

• SGHIA • 4GHI4 

Hixb-Me Trlode—Sharp-Cwto* Peeled* 

• 4KTt 

9. COI-OR MATRIX1NG CIRCUITS 

Medlue-Mw TwJa Trlode 

• 4CG7 • 4GU7 

• 4FQ7 • 8CG7 

• 1*07 

• 12BH7A 

Medhua-MM Trlode—Sharp Colo* Peatodc 

• SGHIA • 4GHIA 

Twin Peatodc 

• 4 LEI • If LEI • ISLKt 

Quadruple Diode 

• auiA 

10. COMPLEX-WAVE 

GENERATORS 

Hlfb-Ma Twin DonMe-Ptate Trlode 

• 12FQi 

Sharp-Cido* Twin-Plate Tetrode—Diode 

• 4FA7 

12. DAMPERS 

Half-Wave (Diode) 

oAAUdGTA 

© 4AX4GTB 

* 4AY3 

* 4BA3 

* 4BH3 

*«BS3 

M 4CK3 

* 4CL3 

© 4CQ4 

* 4DA4 

0<DE4 

6 4DM4 

* 6DW4B 

© 6W4GT 

© 12AX4GTA 

© 12AX4GTB 

* 12 AYS 

« 12BS3 

* 12CK3 

* 12CL3 

a llD4 

© I7AX4GTA 

AT7AY3 

* 17BH3 

* I7BS3 

* I7CKJ 

©17D4 

© 17DE4 

o lfAl)4 

* 22BH3 

e 22DE4 

© 2SAX4GTA 

* 17AY3 

* 17BH3 

13. DEMODULATORS (COLOR TV 

Medlun-Ma Twta Trlode 

• 12BH7A 

Medbam-Ma Trlode Sharp Cate* Peatode 

• SGHIA * 4GH8A 

Hfsh-Ma Twin Trlode 

• 12AZ7A 

Sharp-Cato* Peatode 

• 3BY4 . 4GY4 

• 5HZ4 

Peatatrid AaipBfier 

• 4BY4 • 6JHt 

• 6H24 

• Miaiaturc ©Octal a Navbtor ♦ No *ar 



100 RCA Receiving Tube Manual 

Twin Pentode 

• 6LE8 • ItLEi • ISLEi 

Bewn Deflection Tab* 

• 4IHB 

14. DETECTORS 

Diode—Sk«rp-C*to* Pentode 

• SAMS •SAMBA 

• 5AS8 • 4A8B 

Diode—RcBMMe-Catofl Pentode 

• 6CR4 • 12CRC 

• 6EQ7 

• IllV 

Twin Diode 

• 3AL5 

• SALS 

o SHS 

• 12AL5 

• UHS 

Twin Diode—Hleh-Mn Triode 

• 3AVS • SCN7 

• 4AVS ® SSQ7 

• SATS • BBN8 

• SAVS • HATS 

• 6BNB 

Triple Diode 

• SBJ7 

Triple Diode—Hinb-Mn Triode 

•STB • ST8A 

Qundntple Diode 

• SJU8 • S1U8A 

Sharp-Cutoff Pentode 

• 3DTSA* • SGXS* , 

• 4DTSA* • SDTSA* 

IS. DC RESTORERS 

b * r • * 

Diode—Sharp-Cutoff Pem 

• SAMS • SAMBA 

•5A8B 

Triple Diode 

• SBI7 

• UAVS • 

• 12SQ7 

• 14CTB 

• IIFYSA 

• CASB 

16. DISCRIMINATORS 

FM 

Twin Diode 

• 3AL3 • SALS 

Twin Diode—HidHMn Triede 

• SBNS • 14GTB 
# 

Triple Diode—Hlfb-Mn 

• STB • ST8A 

• HALS 

Beam Tube 

• SBNS • 41NS 

• im 

• SBNS 

Beam Power 

t SAL11 

t SBFI1 

BUAL11 

X HBFlt 

Pentode 

117BF11 

Pentode—Beam Power Tnbe 

BSJIB X SZ1B 1 111 IB 

FM Quadrature-Grid 

Sharp-Cntoff Pentode 

• 3DTSA* • SGYS* 

• SDTSA* • SHZS* 

• 5CXS* • SDTSA* 

• SGXS* 

e SHZS* 

Beaa Tnbe 

• SBNS • SBNS • SBNS 

Horizontal AFC 

Twin Diode—Hicb-Mn Triode 

• SBN8 • 8BN8 • BCN7 

• 4CN7 

17. FREQUENCY DIVIDERS 

Hlch-Mn Twin DoaWe-Piate Triode 

• 12FQB 

18. FM DETECTORS 

. (Sec 14. Discriminators) 

19. GATED NOISE, AGC, AND 

SYNC AMPLIFIERS 

HlstoMa Triode—Sharp-Cntoff Pentode 

• SKA 8 • BKAS • BLCB 

• SLCB 

Sharp-Cutoff Pentode 

• SGYS* 

ShannCntoff Twin Pentode 

• 3BU8 • 4BUB 

• 3G8B • 4HSB 

• 3BSB 

Pentasrid Aaplffler 

• JBYS • 4CSS 

• 3C8S • SB Yd 

e AUt 

20. GROUNDED-GRID RF 

AMPLIFIERS 

(See 5. Cathode-DriTe RF 

Amplifiers) 

21. HARMONIC GENERATORS 

(See 8. Complex-Wave Generators) 

22. HORIZONTAL-DEFLECTION 

CIRCUITS 

Oscillators 

Mcdfaue-Mn Trtode—Sharp-Cnteff Pentode 

• 5GHBA • SGHBA 

• M tola tart o Octal ANnrbior A Norar tridi t Duodccai 
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Media m-Mb Twin THoda 

• 8FQ7/6CG7 • 8CG7 • 12BinA 

©MNTGTB • 9AU7 e 128N7GTA 

• IAD? • 12AU7A 

A mplifiers 

Sea* Power Tabe 

e 4AU5GT A UG4A * I7GJSA 

e 4AV5GA t 6JM6A A 17GT5 

e 6BG6GA 2 6JS4A © I7GW4/ 

e 4BQ6GTB/ A UTS 17GW6B 

6CUd * UU6 A niBd 

e 8CBSA A 4KM4 A 17JGd 

e SCDdGA 9 12AV5GA t 17JMSA 

eSDQS © 12BQ4GTB/ A nm 

0 4DQ6B 12CU6 A 22JF4 

* <GI5 e 12DQ<B «22JGti 
A 6GT5 * 12GTS A 241E6A 

e 6GW6/ e 12GW4 © 2SAVSGA 

6DQ4B * 12JB4 e 2SB06GTB/ 

* 6JB6 A 12JT8 ISCtJd 

* 6JE4A © 17BQ8GTB e 2SCD4GB 

A 6JF4 & 17DQ4B e 25DN4 

- WG4 * 17GJS t 31JS4A 

23. INTERMEDIATE-FREQUENCY 

AMPLIFIERS 

Mcdlut-Ma 

• SCO® 

• 5GH8A 

• 6CO8 

• 8GH8A 

Tetrode 

• 0LQ8 

MedfeuB-Ma Trtode—Sherp-Caioff 

• SANS • 6AZM 

• SAN 8 A • CBH8 

• 6CUI 

Hltk-MB Trtode—Starp-Coto* Pentode 

• SAWSA • 61CV8 

• SGN8 • 8AW8A 

• 6HF8 • 8GN8 

• 6JV8 1 • «|V8 

• 6KT8 

Sluup-Catoff Pentode 

• I«;NI 

• lOHFf 

• I0JAS 

• I1KV8 

♦ 3AU6 • 4JC6A • SDKS 

• 3BC5 • 4JD4» • 6EJ7 

• 3CB6 • 5EW6 • 6EW6 

• 3CF6 • 6AG5 • 6HS4 

• 3DK6 • SAKS • 6JC4A 

• 3JC4A • 6AC6A • UD6- 

• 3JD4- • 6BCS • 12AXJ4 

• 4AU6 • <CBfi • 12AW( 

• 12DK6 • 4CB4 • SCBtfA 

• 4DE4 • 6CF6 . • ISGpdA 

• 4DK4 • 6DCd • imsd 

• 4EW< • 6DE4 

SAMS 

5ASS 

Pentode wttk Diode 

• 6AM8A • aas 

• 6A88 • 1ZKLS 

Miniature o Octal 

Dual-coatral pidi 

ScslraBolc-Catoff Pentode 

• 4KTS 

• SGMS 

• SBZ6 

• SEH7 

• SGMd 

3BZS 

3EH7 

3KTS 

4BZ6 

4EH7 

4GM6 

• 6HR6 

• 6JH6 

• 6KT6 

• i2BZ6 

• 19MRS 

ReaMtc-CatoC Pentode 

• 3BAS • I2BAS 

• SBA6 • ISFW6 

• 18FWSA 

RcBote-Catoff Pentode wUh Diode 

• 6EQ7 • 12EQ7 

24. KEYED AGC AMPLIFIERS 

(See 17. Gated Noise, AGC, and 

Sync Amplifiers) 

25. L1MITERS 

Bean Tabe 

• 3BNS 

Sharp-Cotoff 

• 3AUS 

• 4AU6 

• SGXS 

Sharp-CatoC 

• 6KL$ 

Power 

tsiit 

• 4BNS • 6BNS 

SAU6A 

SGX6 

SH8S 

6HZ6 

12AUS 

19HSS 

with Diode 

12KLS 

Power Tube 

t SZIO t 13118 

26. MIXERS—RF 

Mcdlne-Mn Twin Triode 

•SW • USA 

Hicb-Ma Trtode 

a 2CW4 A 6CW4 

• SAB4 

A 13CW4 

27. MIXER-OSCILLATORS—RF 

Medhun-Ma Triode—Sharp-Cutoff Tetrode 

• SCL8A . • 4CL8A • 19CL8A 

• SCQ8 • 6CQS 

Medfaar-Mn Triode—Sharp-Cutoff Pentode 

• 4KES • 5U8 • 6KES 

• SATS • SX8 • 4KZS 

• SBS • 6 ATS A • 6(J8A 

• SBRS • 4BR8A • 6ZS 

• 5CG8 • 6CGSA • SEAS 

• SEAS • SEAS • fUS 

• SFG7 • 6FG7 • 19EA8 

• 5KES • 4HB7 • 19X8 

Hfch-Ma Twin Triode 

• 6DT8 • 12AT7 • 12DTS 

t Dwodccar 

Approaches senfiemote-cBtoff charactcriittcf; 

need la ftat-tf ai^pnffer appticatione 
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28. MULTIVIBRATORS 

MedhtM-Mu Tiiodc—Sksrp-CvtoC Pcatodt 

• 5GH8A . • «GH8A 

• 1ZBHTA 

e 12SN7- 

GTA 

MkHbokMb Twio Trlod* 

• 6CG7 • tCG7 

• 6GU7 • »AU7 

e 65N7GTB . 12AU7A 

• 7AU7 

Twta Trkxta 

• 12AX7A 

29. NOISE INVERTERS (NOISE 

IMMUNE CIRCUITS) 

Hfek-Mn 

• 6KAt 

•«.C8 

8KAS 

Peato4e 

• 8LCS 

Sharp-Coloff Peotoda 

• 6GY4* 

QBsdrapl* Dfodc 

• 6JU8A 

3d. OSCILLATORS 

Radio Frequency- 

MmUub-Mk Triodc 

• 2AF4B 

A2DV4 

•2DZ4 

• 3AF4A 

• 3DZ4 

• 6AF4 

VHP 
► 

• CAF4A 

A tDV4 

• 6DZ4 

31. PHASE INVERTERS 

McdlBBt-MK Trlode—Hic^-Ma Trioda 

• 12DW7 

Medtem-Ma Twta Triode 

• 6CG7 • 8CG7 

a (GU7 • »AU7 

e 6SN7GTB • 12AU7A 

• 7AU7 

Rlfk-Ma 

• 4AWIA 

• 4EBt 

• tCNI 

• «HPS 

• 8AW8A 

• 8EB8 

• CGNS 

• 12BH7A 

® 12SN7- 

GTA 

Pcatode 

• 10GN« 

• IfHFS 

• 10JA8 

Hlgh-Ma Twta Trioda 

e 6SL7GT a 12SL7GT 

• 12AX7A 

• 7t2S 

32. PHASE SPLITTERS 
a 

Mcdias-Ma Triodc—Sharp-Cotoff Tetrode 

• 5C08 • 6CQ« 

Medli»«-Ma Trfodr Shorp-Cutoff Pentode 

• 5ANI • 6BA8A • SB ABA 

• 6ANS • 6CH8 a 71»9 

a «AZS a CCUS 

Hlgk-Me 

a 6AWBA 

Pentode 

a SAWBA 

Radio Frequency—VHP 

Mcdkm-Mn Twin Triode. 

• 524 • 4J4A. 

Hicfa-Ma Triode 

• 4AB4 

Power Trioda 

• 6C4 (Obis O 

3.58-MHz (Color TV) 

MrdhiH-Ma Triode—Skarp-Culoff Peatedc 

• 5GHSA • 4GHtA • 6KTS 

Low Frequency, Sweep Type 

Medfem Mb Triodc—Skarp-Cnto* Pentode 

5ANB 

4 AN 8 A 

4AU8A 

CAZS 

a 4BABA 

• 6BHS 

• 4CH8 

aSAUB 

a SBABB 

Hidi Mb Trioda wttfe Twin Diode 

. 6BN8 • BBNB • SCN7 

• 4CN7 

Higk-Ma Twta Triode 

• 12AX7A 

33. RADIO-FREQUENCY 

AMPLIFIERS 

Medium-Ma Triode 

• 2BN4A a 4BC4 . 

a 3BN4A 

• «N4A 

Medfa»-Mn Triode—Skarp-Cntot Tetrode 

• 5CQB a 6CQS 

Medinin-Mu Twla Triode 

• 4BC8 a SBQ7A 

• 4BQ7A a 5M 

a 4B88 a 4BCS 

a 4BZ7 • 4BK7B 

• 5BK7A • 4BQ7A 

• 6BSS 

• 4BZ7 

• 4J4A 

• I2AV7 

Hlgk-Ma Triodc 

* 2CW4 

* 2DS4 

a1EG4 

a 2KR5 

* 1FHS 

a ZFQ5A 

a 2GKS 

• 3EI15 

a 3FH5 

a (DS4 

* 4£R5 

a iFHS 

a 3HMJ/3HA5 • 6FQ5A 

a 4GK5 • 4GK5 

a 4AB4 a 4HMS/4BA 

a 4CW4 a 13CW4 

Higk-Mn Twla Triode 

a 4DTt • 12AZ7A 12DTB 

• Mtaiatnre o Octal ANaristor • Deal-control crids 
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Power Triode 

• 6C4 (ChMf O 

Sbarp-CvtoC Tetrode 

• 2CY5 • 4CY5 

• dCVS 

• *FV« 

Shmrp-Cetoff Pcatedc 

• 3AU4 • 4AKS • 4DE4 

• sees • 4ATJ4A ©49H7 

• 3CB4 • 4BC5 ©4SJ7 

• 3CP4 • MH4 • 12AU4 

• 4AU4 • 4CB4 • 12AW4 

• 4CB4 • 4CB4A a 125H7 

o 4DE4 • 4GF4 e12S37 

• 6AG5 » 4DC6 • 18GD4A 

Skarp-Catoff Pemtode wUfc IXode 

• <KLS • i2KLS 

Remotc-Catoff Pcatode 

• 3BAC . MM 

• MAC a CSKTGT 

« <2BAC 

• 18FWCA 

RcwKRe-CiXo* Pealodc with Diode 

• 4EQ7 • 12EQ7 

34.' REACTANCE CIRCUITS 

MedUii»-Ma Trlode—Sharp-Ortoff Peotode 

• SANS •CftAIA • CCUt 

• 6ANSA • CCH8 • fBAIA 

• 6AZ« 

Hifh-M* Triode wttk ■ Twbi Diodes- 

• 6CN7 . SCN7 
- r- 

Hlgk-Ma Trlode—Skarp-CstoC Pemtodc 

• CAWRA • 8AW8A 

35. RECTIFIERS 
% i 

Power-Supply Types—Vacuum 

HM-fVarc. (Diode) 

• 3SW4- • 36AM3B 

e 3SZ5CT 

5«DC4 

Fan-Ware (Twfai Diode) 

Q3DG4 &5V3A 

e 5AR4/GF34 

© SAS4A 

*/BC3'. 

3SDI4 

©SD4G 

e 5U4GB 

o 5VG4 

e 5V4CA 

e SXG4 

e 5V3CT 

• 524 " 

• CCA* 

• 4X4 

« 4X5GT 

• 12CA4 

• 12X4 ; 

• 2SCA4 

High-Voltage Types (For rf-rectifier or 

pulsed low-current applications}— 

Vacuum 

Half-Ware (Diode) 

• IBCa • IV2 

e 1G3GT/ • 1X2B 

1B3GT • 2A.V2 

s 1K3/1J3 • 2BJ2 

• 3A2 

©3 A3 A 

o 3CA3 

36. REGULATORS (HIGH VOLT- 

AGE; LOW CURRENT) 

Skarp-Cvtoff Bcm Trfctdc 

« 4BK4A e 

37. SYNC AMPLIFIERS 

McdteB-Md Trlode—SlMrp-Cotoff 

• 4ALI8A • 4CX8 

• 4AZ5 • SAUt 

Mediaai-Ma Twta Mode 

• 4CG7 • 8CG7 

• 7Ai;7 

* 

Hick-Ma Triode wMh Twfai Dlode 

• 6CN7 • k^i7 

Pcatode 

• text 

• 12AU7A 

Hick-Ma 

• 4AW8A 

• 4HF8 

4IV8 

8AWSA 

Pcatode 

• WVg 

• ItHFS 

Hick-Ma Twin Triode 

« I2BZ7 

38. SYNC CLIPPERS 

Mediaa^-Mu Triode—Skarp-Cutod Tetrode 

• 5CQf • 4CQS 

Medhua-Mu Triode—Skarp-Ctrtoff Pcatode 

• SANS • 6AZ8 • 4CX8 

• 6AN8A • 6CH8 • 8CXS 

• 6AUSA • CCDS • SAUt 

Hick-Ma Triode—Skarp^atoff Pcatode' 

• 4AW8A 

• MBS 

• 4GN8 

• 4GW8/ 

ECL86 

• 6HF8 

• 4JV8 

• SAW8A 

• 8EBS 

• SGN8 

SJVg 

14GN* 

14HFS 

14IAI 

Hlck-Ma Twin Triode 

• 12BZ7 

Skarp-Cutoff Twin Pentode 

• 3BU8 

• 3GSS 

• 3E18S 

• 4BU8 

• 4HSS 

• MUB 

• 4H5S 

1' 

Pea (acrid Ai 

• 3BY4 

• 3C84 

ipttfier 

• 4CS4 

• MY4 

4CS6 

39. SYNC SEPARATORS 

MedJaar-Ma Triode—Skarp-Calt* Tetrode 

• SCQS •4CQS 

• M Id la tare e Octal 
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• SANS 

• 5GHtA 

• 6ANIA 

• <AUIA 

• *AZS 

• tCUl 

• text 

• CGHS 

• MILS 

• 6GHIA 

Pcotote 

•SLQS 

• BAUB 

• BCXB 

iMedius-Ma Twfai TrkHle 

• <CG7 . BCG7 

. 7AU7 

Trtode wllk Twla Dk»4e 

. <CN7 . BCN7 

Hixl»-MM Iriode—Sfcmrp-Culo# ttatode 

12AU7A 

<AWBA 

6ERS 

4GNB 

6HFB 

<JVB 

BKAS 

«KTB 

• CKVS 

• BLCB 

• BAW8A 

• BKB8 

• BGN8 

• UVB 

• BKAS 

• BLCB 

• 1BGNB 

• IBHFB 

• IBIAB 

• 1IKVB 

HljlnMa Twfai Triotfa 

> 12BZ7 

Sharp-Cnlo# Twin PeotoSc 

. 3BU8 • 48118 

• 3GSI • 4GS8/4SUB 

• 3HSB • 4HS8 

PeoOtrtd Aaapltt«r 

• 3BY6 • 4CS4 

• 3CS4 • 4BY« 

• 6BUS 

• MISS 

• tcs« 

4#. TUNING INDICATORS 

Indicator wttk Trtode Unit 

4E5 

Twin Indicator Units 

o 4AE6G 

41. VERTICAL-DEFLECTION 

CIRCUITS 

Oscillators and Amplifiers (Combined) 

Mediadi-Mh Trlode—Low-Mu Trtode 

• 4DE7 • 1#DE7 • 13DE7 

• 4EW7 

Mrdtaas-Ma Dual Trtode 

• dCM7 • SCM7 

• 4CS7 

Medhua-Ma Twin Trlode 

. 4F07/4CG7 

• 8CS7 

Hich-Me Trlode—Low-Mu Trtode 

• <CY7 

• 4DR7 

• 4EA7 

9 6EM7 

A 6FD7 

A 4GF7 

* ♦GP7A 

9BGL7 

• lfDR7 

9 1BEM7 

* 10GF7 

e IICY7 

• 13DR7 

© 13EM7 

* I3FD7 

• 13GF7 

Hich-Ma Trtode—Beam Power Tube 

* MtYB * iSKYB * 15KVBA 

4 MtYBA 

Dual Trlode 

© <EM7 4 4GF7A 

A mplifiers 

Low-Mu Trtode 

• I2B4A 

MtdiuaHVIu Trtode 

• 6S4A 

Beam Power Tube 

• 5AQj • SAQ5A 

• 5C2L5 

©SVdGT 

• 4CM4 

• dCZS 

• 4EM3 

• 8EM5 

• llAQf 

Power Pentode 

• 4HR5 o 6K4GT 

42. VIDEO AMPLIFIERS 

Medluns-Mu Trtode—Sharp-Gutod Peat ode 

SANS 

5GHBA 

6AN8A 

4 A LB A 

4AZ8 

6BABA 

4BH8 

«CLB 

4CXB 

6GH8A 

MILS 

6LQS 

• 8ALB 

• SBA8A 

• 8 BUB 

• BCXB 

• 11LQB 

Hltb-Mu Trtode—Skarp-Cutod Pentode 

4AW8A 

6 EBB 

4GN8 

(HPS 

MVS 

4KT8 

• <KV8 

- 4LEI 

• SAWSA 

• SEBB 

• 8GNS 

• BIVB 

• ibgns 

• IBHFB 

• 1BJAB 

• UKVB 

• UKVB 

SharpCalod Pentode 

• 3JC4A • 4IC4A 

• 4JC4A • 1IHM7 

Skarp-CutoK Pentode wttli Diode 

• IZBY7A 

I 12HG7 

• 9AMB 

• 5ASB 

• 4AM SA • 4ASB 

Power Tobe 

• 4BK5 • 25BKS 

Power Peatode 

© 4AG7 

• 4CL4 

• 4GK4 • I4GK4 

• Miaiatore • Octal 
4 Norar | Diode car 
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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 detailed data on current types, includ- 

ing: characteristics curves in many cases. Essential information on types 

intended primarily for replacement use and on discontinued types in which 

there may still be some interest is ffiven in chart form at the end of the 

section. Characteristics charts for RCA television picture tubes for replace- 

ment use and for RCA voltage-regulator and voltage-reference tubes are 

given in the following section. 

In choosing tube types for the design of new electronic equipment, the 

designer should refer to the Application Guide for RCA Receiving Tubes in 

the pages immediately preceding this section. 

Tube types are listed in this section according to the numerical-alphabeti- 

cal-numencal sequence of their type designations. For Key: Basing Dia- 

grams, see inside back cover. 

Refer to chart at end of data section. 0Z4 

FULL-WAVE GAS RECTIFIER OZ4A 

Metal type used as a power rectifier in equipment with 

vibrator-type power supplies. Outlines section, 2A; re- 

quires octal socket. This tube, like other power-hand- 

wc ling tubes, should be adequately ventilated. 

s K 

4R 

Full-Wave Rectifier 

MAXIMUM AND MINIMUM RATINGS (Design-Center Values) 

Peak Inverse Plate Volume (Ter Plate) i    

Peak Starting-Supply Voltage (Per Plate)   

Peak Plate Current (Per Plate)    

DC Output Current   

TYPICAL OPERATION WITH VIBRATOR-TYPE POWER SUPPLY 

AND CAPACITOR INPUT TO FILTER 

Peak Plate Supply Voltage (Per Plate) t   

Filter-Input Capacitor   

Total Effective Plate Supply Impedance (Per Plate)   

DC Output at Input to Filter    

DC Output Current   

CHARACTERISTICS 

Tube Voltage Drop for current of 110 mA (Per Plate)    

MINIMUM CIRCUIT VALUE 

Total Effective Plate-Supply Impedance (Per Plate)   

4 Absolute value Under no circumstances should the tube be operated below the value shown, 

t Open-circuit voltage (flat portion of transformer voltage wave). 

Refer to chart at end of section. OZ4G 

5 

5 

7 

i 

880 max volte 

SOO4 min volts 

380 max mA 

110 max mA 

SO4 min mA 

440 volts 

8 ^F 

600 ohms 

310 volts 

100 mA 

24 volts 

300 ohms 
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1A3 Refer to chart at end of section. 

1A4P Refer to chart at end of section. 

1A5GT Refer to chart at end of section. 

1A6 Refer to chart at end of section. 

1A7GT Refer to chart atren'd of sectiort. 

IACS Refer to chart at end of section. 

lAHO HALF-WAVE 
IAMZ VACUUM RECTIFIER 

Duodecar type used as a rectifier in high-voltage pulse tc j 

circuits of color and black-and-white television receiv- 15) 

era. Outlines section, 9A; requires duodecar 12-contact ic(il A5)lc- 

socket. Socket terminals 4 and 10 may be used as tie 

points for components at or near filament potential. For or-*t«r ■mc 

high-voltage-and X-ray safety considerations, refer to f.is r 

type 1G3GT/1B3GT. 12DCI 

Filament Voltage (ac/de)    1.25 volta 

Filament Current     0.2 ampere 

Direct Interelectrode Capacitance (Approx.): 

PlaU to Filament   1.6 pP 

Pulsed Rectifier 

For operation la a S2&-Une, SS-frame ayatem 

MAXIMUM RATINGS (Design-Maximum Values] 

Peak Inverse ,Plate Voltage#     26000* volta 

Peak Plate'Current   60 mA 

Average Plate Curront   0.6 mA 

CHARACTERISTICS, Instantaneous Value 

Tube Voltage Drop for olate cur-»nt of 7 mA   226 volta 

# Pulae, duration jnuat not.'•xoeed 16% of a horlxontal aeanning cycle (10 microaecoads). 

• The dc component must not exceed 22000 volte. 

1AD5 

1AX2 

Refer to chnrt at end of section. 

Refer to chart at end of section. 

1 A VO HALF-WAVE p 

IM TZ VACUUM RECTIFIER / J 

Miniature type used to supply high voltage to the anode 

of the picture tube in television receivers. Outlines sec- 

tion, 33A; requires 2-contact socket. For high-voltage r 

and X-ray safety considerations, refer to type 1G3GT/ 

1B3GT. 9DP 

Filament Voltage (ac/dc)   1.26 

Filament Current   0.2 

Direct Inter©lectrode Capacitances: 

Plate to Filement   1.4 

Pulsed Rectifier 

Far operation In a S2&-lint. St-frama ejetem 

MAXIMUM RATINGS (Design-Maximum Values) 

Peak Inverse Plate Voltage#   25000® 

Peak Plate Current  60 

Average Plate Current  0.6 

CHARACTERISTICS, Instantaneous Value 

Tube Voltage Drop for plate current of 7 mA   76 

# PuUe duration must not exceed 16% of a horlsontal scanning cycle (10 microoeconds). 

0 The dc com pone nt must not exceed 22000 volta* 

volta 

ampere 

PF 

volta 

mA 

mA 

volta 
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Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to chart at end of section. 

IE3GT 

1B4P 

IBS/255 

1B7GT 

K: K p 5 
4 4 

7 S 

ft 
tc c 

ft 

r.is ic 

9RG 

1BC2 

HALF-WAVE 

VACUUM RECTIFIER 

Duodecar type used as a rectifier in high-voltage 

pulse circuits of black-and-white television receivers. 

Outlines section, 7E; requires miniature 9-contact 

socket. Socket terminal 7 may be used as a tie point for 

components at or near filament potential. For high- 

voltage and X-ray safety considerations, refer to type 

1G3GT/1B3GT. 

Filament Voltmye (ac/dc)   

Filament Current   

Direct Interelectrode Capacitance: 

Plate to Filament  

1.25 

0.2 

1.0 

VOltB 

ampere 

PP 

Pulsed Rectifier 

For operation In a 91S4lne9 ftf-frame tjtUm 

MAXIMUM RATINGS (Design-Maximum Values) 

Peak Inverse Plate Voltage#   

Peak Plate Current   

Average Plate Current   

CHARACTERISTICS, instantaneous Value 

Tube Voltage Drop for plate current of 7 mA   

# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microeeconds). 

• The dc component must not exceed 16000 volte. 

18000* volts 

46 mA 

0.5 mA 

80 volts 

Refer to chart at end of section* 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer tb chart at end of section. 

r 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to chart at end of section. 

1C5GT 

IC6 

IC7G 

ID5GP 

1D5GT 

1D7G 

ID8GT 

1DN5 

1E5GP 

1E7GT 

1E8 

1F4 

IF5G 

1F6 

Refer to chart at end of section. 1F7G 
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1G3GT/ HALF-WAVE 

1B3GT VACUUM RECTIFIER ^ 

Glass octal type used as a rectifier in high-voltage 

pulse circuits of color and black-and-white television U 

receivers or as a rectifier in a high-voltage rf-operated ^ Xc 

power supply. 3C 
% 

Filmmcnt Volume (ac/dc)   1.25# yolti 

FSUmcnt Current     0.2 ainp€re 

Direct In tore] ec trod* Op&ciUnee (Appro*.): 

Pl^to to FJlmmcnt and Intormil SKIeM   l.S pF 

• Under no circomjUncee should the filament voltage be less than 1.05 volts or greater than 

1.45 volts* 

Pulsed Rectifier 

For oporaUon in ■ 52&-Un*, M-fraak* lyitoaB 

MAXIMUM RATINGS (Design-Maximum Values) 

Peak InverM PlAt« Voltage#   26000* toIU 

Peak Plate Current   50 mA 

Average Pl*t« Current   0.6 mA 

CHARACTERISTICS, Instantaneous Value 

Tube Voltage Drop for plate current of 7 mA   10o volts 

Radio-Frequency Rectifier 

MAXIMUM RATINGS (Design-Maximum Values) 

Penk Inverse Plate VolUge   88000 volts 

Peek Piste Current  ;  85 mA 

Average Plate Current   1.1 mA 

Frequency Rsnge of Supply VolUge   1.6 to 100 kHs 

# Pulse duration must not exceed 16% of a horizontal scanning cycle (10 microseconds). 

•The dc component must not exceed 22000 volts. 

Installation and Application 

Type 1G3GT/1B3GT requires an octal socket. 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. Outlines section. 14B. 

The high voltages at which the 1G3GT/1B3GT is operated are very 

dangerous. Great care should be taken during the adjustment of circuits. 

The tube and its associated apparatus, especially all parts which may be at 

high potential with respect to ground, should be housed in a protective en- 

closure. The protective housing should be designed with interlocks so that 

personnel cannot possibly come in contact with any high-potential point in 

the electrical system. The interlock devices should function to break the 

primary circuit of the high-voltage supply when any gate or door on the 

protective housing is opened, and should prevent the closing of this pri- 

mary circuit until the door is locked again. 

It should be noted that high voltages may appear at normally low- 

potential points in the circuit as a result of capacitor breakdown or incorrect 

circuit connections. Therefore, before any part of the circuit is touched, the 

power-supply switch should be turned off and both terminals of any capaci- 

tor should be grounded. 

Operation of the 1G3GT/1B3GT with a plate voltage above approxi- 

mately 16000 volts (absolute value) results in the production of X-rays 

which can constitute a health hazard on prolonged exposure at close range 

unless the tube is adequately shielded. Relatively simple shielding should 

prove adequate, but the need for this precaution should be considered. 
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Refer to chart at end of section. IQ40T 

Refer to chart at end of section. 

Refer to chart at end of section. 

IG5G 

1G6GT 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to chart at end of section. 

1H4G 

1H5GT 

1H6G 

1J3 

1J5G 

1J6G 

tJ6GT 

1K3 

i 

3 

7 2 
r 

LC LC 

3C 

1K3/1J3 

HALF-WAVE 

VACUUM RECTIFIER 

Glass octal type used as a rectiffer. hrt ; Ki^hWol^agre 

pulse circuits of black-and-white television receivert. 

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. 

Outlines section, I4B; requires octal socket. For high-voltage and X-ray 

safety considerations, refer to type 1G3GT/1B3GT. 

Filament Voltage (ac/dc)   

Fllametit Current 

Direct Intarelectrode Capacitance (Appro*.): 

Plate W Filament and Internal Shield   

• Under no circumatancea ahould the filament voltage be 1 

1.48 volts. 

# • • • 

• • 

1.25 

0 2 

volta 

ampere 

. . l.« pF 

than 1.06 volta or graater than 

Pulsad Rectifier 

Par eperatien ia a StK-line, SS-fraae ajaleM 

MAXIMUM RATINGS (Design-Maximum Values) 

Peak Invcrae Plate Voltage#   .    

Peak Plate Current    

Average Plate Current   

CHARACTERISTICS, Instantaneous Value 

Tube Voltage Drop for plate current of 7 mA   .. 

# Pulae duration muat not exeaed 15% of a borltontal scanning cycle (10 mlcroaeconda). 

■ The dc component muat not exceed 12000 voKa. 

26000- •volta 

60 ra A 

0.5 tnA 

226 volta 

Refer to chart at end of section. 116 

Refer to chart at end of section. UA4 

Refer to chart at end of section. 1LA6 
• 

Refer to chart at end of section. 1164 
# 

Refer to chart at end of section. UC5 

Refer to chart at end of section. UC6 

Refer to chart at end of section. 1105 
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H.K 

13 

7 

3 
H 

H.K 

13 

1LE3 Eefer to chart at end of section. 

UCS Refer to chart at end of section. 

11H4 Refer to chart at end of section. 

TINS Refer to chart at end of section. 

1N2A Refer to chart at end of section. 

1N5GT Refer to chart at end of section. 

1N6G Refer to chart at end of section. 

1IPSOT Refer to chart at end of section. 

IQ5GT Refer to chart at end of section. 

IR5 Refer to chart at end of section. 

H.K " 

1 CO A/FWflT HALF-WAVE 

I52A/DTO/ VACUUM RECTIFIER "o 

Miniature type used in high-voltage, low-current appli- 

cations in television scanning circuits. Outlines aection, h(z 

7F; requires miniature 9-contact socket Socket termi-   

nals 3 and 7 may be used as tie points for components 

at or near heater potential. For high-voltage considera- 

tions, refer to type 1G3GT/IB3GT. 9D7 
♦ 

HMt«r VolUite (ac/dc)     !•* 

Heat«r Current    :  0.55 

Direct Intevelectrode Capacitance: 

PlaUt to cathode and beater   1-8 

Pulsed Rectifier 

For aperatlon in a 523-linc. 30-fraHC ■y»t«a> 

MAXIMUM RATINGS (Design-Center Values) 

Peak Inverse Plate Voltage#   22000 

Peak Plate Current    40 

Average Plate Current     0.8 

CHARACTERISTICS, Instantaneous Value 

Tube Voltage Drop for plate current of 7 mA   100 

PuU« duration must not exceed 10% of a horliontaV scanning cjele |10 mlcioaeconda). 

154 Kef er to chart at end of section. 

155 Refer to chart at end of section. 

1T4 Refer to chart at end of section. 

TT5GT Refer to chart at end of section. 

ITtr Refer to chart at end of section. 

1U4 Refer to chart at end of section. 

1U5 Refer to chart at end of section, 

IV Refer to chart at end of section. 

voUs 

pmp€ro 

PP 

volt* 

mA 

mA 

volt* 
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LC * 
4 

? 
IC 9 

* 

HALF-WAVE 

VACUUM RECTIFIER 
1V2 

9V 

Miniature type used as a doubler in hig:h-voltage pulse 

rectifier circuits ot black-and-white television receivers 

and as a focus rectifier in color television receivers. 

The very low power required by the filament permits 

the use of a rectifier transformer having small size and 

light weight. Outlines section, 6B; requires miniature 

9-contact socket. For high-voltage and X-ray safety 

considerations, refer to type 1G3GT/1B3GT. 

Filament Voltage (*c)   

FiUment Current   

Direct Intereleetnxle Capacitance: 

Plate to Filament (Appro*.) 

0.625' 

0.8 

0.8 

volt 

ampere 

PF 

• Under no circumstance® ihould the fllamcnt voltage be leas than 0.626 volt or greater than 

0.726 volt 

Pulsed Rectifier 

For operation in a 52Mine. St-frane arsUni 

MAXIMUM RATINGS (Design-Maximum Values) 

Peak Inverse Plate Voltage#     8250* 

Peak Plate Current   11 

Averagre Plate Current       0.6 

# Putoe duration must not exceed 16% of a horitontal scanning cycle (10 mlcroseconda). 

♦The dc component must not exceed 7000 volts. 

TOltS 

mA 

mA 

1X2 A Refer to chart at end of data section. 

F ■ r 
r 

19 rs y 
4 6 

3 7 

2 9 F r 

9 

F 

19 

1X2B 

9y 

HALF-WAVE 

VACUUM RECTIFIER 

Miniature type used as a rectifier in high-voltage pulse 

circuits of black-and-white television receivers and as a 

focus rectifier in color television receivers. Outlines 

section, 7A; requires miniature 9-contact socket. Socket 

terminals 3 and 7 may be used as tie points for com- 

ponents at or near filament potential. For high-voltage 

and X-ray safety considerations, refer to type 1G3GT/ 

1BSGT. 

Filament VoitAge (sc) ;  

Filament Current     

Direct Interelectrode Capacitance: 

Plate to Filazncnt and Internal Shield (Approx.) 

1.26* 

0.2 

1.0 

vohs 

ampere 

PF 

• Under no circumstances should the filament voltage be less than 1.06 volta or greater than 

1.46 volU. 

Pulsed Rectifier 

For eperatien la a SSS-Une, St-fram* system 

MAXIMUM RATINGS (Design-Maxlmum Values) 

Peak Inverse Plate Voltage# ....'     22000* /olta 

Peak Plate Current       46 mA 

Average Plate Current        0.6 mA 

CHARACTERISTICS, Instantaneous Value 

Tube Voltage Drop for plate current of 7 mA   100 voKa 

# Pulse duration must not exceed 16% of a horizontal scanning cycle (10 microeeconds). 

•The dc component must not exceed 18000 volta. 

Refer to chart at end of section. 

Refer to chart at end of section. 

2A3 

2A5 

Refer to chart at end of section. 2A6 

Refer to chart at end of section 2A7 
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2AF4A Refer to chart at end of section. 

2AF4B Refer to type 6AF4A. 

9 A MO HALF-WAVE ^ « 

VACUUM RECTIFIER 

Duodecar type used as a rectifier in high-voltage pulse LC(±/ -L 

circuits of black-and-white television receivers. Out- — lX 

lines section, 9A; requires duodecar 12-contact socket. LA f. /SIlc 

Socket terminals 4 and 10 may be used as tie points 

for components at or near heater potential. For high- Cl) VS). 

voltage and X-ray safety considerations, refer to type i7neH 

1G3GT/1B3GT. Heater: volts (ac/dc), 2.5; amperes, 0.3. 

Pulsed Rectifier 

Par operation in • 62S-Unev 30-ir*mt ty%Um 

MAXIMUM RATINQS (Design-Maximum Values) 

Peak Inverse Plate Voltage#   80000* vo\i* 

Peak Plate Current   80 *nA 

Average Plate Current   1.5 mA 

CHARACTERISTICS, Instantaneous Value 

Tube Voltage Drop for plate current of 7 mA   100 voltf 

# PuUe duration muat not exceed 15% of a horizontal scanning cycle (10 microseconds). 

•The dc component must not exceed 24000 volts. 

2AS2 

H.KAS 

P 
K t 7 

5 6 
H.K 

LC 
4 rs 9 

8 10 LC 

2 
H.K IC 

2 

H,k.lS h 

12EW 

HALF-WAVE 

VACUUM RECTIFIER 

Duodecar type used as a rectifier in high-voltage pulse 

circuits of black-and-white television receivers. Outlines 

section, 9B; requires duodecar 12-contact socket. Socket 

terminals 4, 7, and 10 may be used as tie points for 

components at or near heater potential. For high-volt- 

age and X-ray safety considerations, refer to type 

1G3GT/1B3GT. Heater: volts (ac/dc), 2.5; amperes, 0.33. 

Pulsed Rectifier 

For spcrstisn la a S25-lin«v 15-frame system 

MAXIMUM RATINGS (Design-Maximum Values) 

Peak Inverse Plate Voltage#   

Peak Plate Current  # 

Average Plate Current    

CHARACTERISTICS, Instantaneous Value 

Tube Voltage Drop for plate current of 7 mA   

# Pube duration must not exceed 15% of a ho H to Dial scanning cycle (10 microseconds). 

• The dc component must not exceed 24000 volts. 

30000' 

80 

1.6 

100 

volts 

mA 

mA 

volts 

9A\/9 HALF-WAVE 

VACUUM RECTIFIER r 

Miniature type used as a high-voltage; low-current Lo 

pulse-operated focus rectifier in color television re- 

ceivers. The filament of the tube can be operated ^(2 

directly across the filament winding of the horizontal- 

output transformer without a series voltage-dropping p -p 

resistor. Outlines section, 6B; requires miniature 9- gy 

contact socket. For high-voltage and X-ray safety con- 

siderations, refer to type 1G3GT/1B3GT. 

Filament ^Voltage (ac)   1.8 

Filament Current   0.225 

Direct Interelectrode Capacitance (Approx.): 

Plate to Filament     0.8 

5 c 
4 t> 

fl 

9 

volts 

ampere 

pP 



Technical Data 113 

Pulsed Rectifier 

For operation In a S2S~lln€, 3&-fnun* ejfton 

MAXIMUM RATINGS (Design-Maximum Values) 

Peak Inverse Plate VolUare#   8250^ Tolta 

Peak Plate Current   50 mA 

Average Plate Current   0.6 mA 

CHARACTERISTICS, Instantaneous Value 

Tube Voltage Drop for plate current of 1 mA   20 volta 

# Pulse duration must not exceed 16% of a horisontal scanning cycle (10 microseconds). 

** Under no circumstances should this absolute value be exceeded; the dc component must 

not exceed 7000 volts. 

Refer to chart at end of section. 2B7 

UK A. HK HALF-WAVE OR 10 

VACUUM RECTIFIER ZDj-Z 

K(i)K-^-Nv2)lc Miniature type used as a rectifier in high-voltage pulse 

M/J . [\r^ circuits of transistorized black-and-white television re- 

h®v|v>vJ)0h ceivers. Outlines section, 7A; requires miniature 9- 

X. lys contact socket. Socket terminals 3 and 7 should not be 

h.k h.k U8e^ as points for external-circuit connections. For 

a « high-voltage and X-ray safety considerations, refer to 

9RT type 1G3GT./1B3GT. 

Heater VolUse (»c/dc)   2.8 volta 

Heater Current   0.3 ampere 

Direct Interelectrodc Capacitance: 

Pints to Cathode, Heater, and Internal Shield   1 pp 

Pulsed Rectifier 

For operation la a 525-line, 36-fraaie systeai 

MAXIMUM RATINGS (Design-Maximum Values) 

Peak Inverse Plate Voltage#   20000 volts 

Peak Plate Current   80 mA 

Average Plate Current   1 mA 

CHARACTERISTICS, Instantaneous Value 

Tube Voltage Drop for plate current of 7 mA   80 volts 

# Pulse duration must not exceed 16% of a horitonial scanning cycle (10 microseconds). 

Refer to chart at end of section. 2BN4 

Refer to type 6BN4A. 2BN4A 

Refer to type 6CW4. 2CW4 

Refer to type 6CY5. 2CY5 

Refer to type 6DS4, 2DS4 

Refer to type 6DV4. 2DV4 

Refer to type 6DZ4. 2DZ4 

Refer to chart at end of section. 2E5 

(A i /YwW HIGH-MU TRI0DE 2EG4 

i*Av^ f 

Nuvistor type used as a grounded-cathode, neutralized 

rf amplifier in vhf tuners of television and FM re- 

inock'lamw ma ceivers. Outlines section, 1: requires nuvistor socket. 

•«#aosT PM—K 

12AQ 

Heater VolUg. (ae/dc)   ,7 

Heater Current ^....!.!.!!!!!!::!:!:::!:::!:!!:!::!!:!I:: ii wnjSS 
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Seaier
u
WfrnV;apw TJ,ne„ (Average)   g seconds 

Pe*k He*ter-Cathode VolUge      ±100 VOlU 

Direct Inter electrode CupsciUnces (Appro*. > : 

Grid to Plate    0.02 pF 

Grid to Cathode. Heater, and Shell   4.8 pF 

Plate to Cathode. Heater, and Shell   1.8 pF 

Plate to Cathode    0.18 pF 

Heater to Cathode   1.6 pF 

Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Supply Voltage   800* Tolls 

PUte Voltage   135 volts 

Grid Voltage: 

Negative-bias value   —55 volts 

Peak or dc positive value   0 volts 

Plate Dissipation   1.5 watts 

Cathode Current  ."    15 tnA 

CHARACTERISTICS AND TYPICAL OPERATION CharactaHstlc* Oration 

Plate Supply Voltage   110 70 volts 

Grid Supply Voltage   — 0 volts 

Cathode-Bias Resistor   130 — ohms 

Grid Reatetor   _ 47000 ohms 

Arapiification Factor   63 68 

Plate Resistance (Appro*.)   7000 6440 ohms 

Transconductance   0000 12500 ^mhoe 

Grid Voltage (Appro*.) for plate current of 100 pA .. —5 — volts 

Grid Voltage (Appro*.) for plate current of 10 pA .. —6.8 — volta 

Plate Current  6.5 7 mA 

MAXIMUM CIRCUtT VALUES 

Grid-Circuit Resistance:* 

For fixed-bias operation   0.6 megohm 

For cathode-bias operation   2.2 megohms 

* A plate supply voltage of 800 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 136' C. 

TYPE 2E04 

A 

20 

$ 

i 
15 

s / 

■v 

£ 
< K> 

✓ 

5 

5 

0 100 

PLATE VOLTS 

2EN5 

2ER5 

2FH5 

2FQ5A 

2FS5 

2GK5 

2GU5 

2HA5 

2HQ5 

Refer to chart at end of section. 

Refer to type 6ER5. 

R«fer to type 6Fn5. 

Refer to type 6FQ5A. 

Refer to type 6FS5. 

Refer to type 6GK5. 

Refer to type 6GU6. 

Refer to type 6HA5. 

Refer to type 6HQ5. 
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Refer to chart at end of section. 

Refer to chart at end of section. 

3A2 

3A3 

HALF-WAVE 

VACUUM RECTIFIER 

3A3/3B2 

3A3A 

3A3A/3B2 

Glass octal type used as a rectifier in high-voltage 

pulse circuits of color television receivers. Outlines 

section, 14E; requires octal socket. Socket terminals 

1, S, 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 poten- 

tial. For high-voltage and X-ray safety considerations, refer to type 

1G8GT/1B3GT. 

3 

2 
M* 

H 
1* 

ft 

8EZ 

Heater Voltage (ac)    

Heater Current ...    

Direct Inlerelectrodc Capacitance (Approx.) : 

Plate to Heater. Cathode, and lutcvna) Shield 

3.15# 

0.22 

1.5 

vohj 

ampere 

PF 

•Under no circnmsUncea should the heater voltage be 1«3 than 2.65 volte or greater than 

8.65 volt*. 

Pulsed Rectifier 

F»r operation in a 526-llne. 3Q-frame aratca 

MAXIMUM RATINGS (Design-Maximum Values) 

3A3A SA3/3B2 

_ , , ^ „ 3ASA/3B3 
Peok Inverse Plate Voltage#   30000 80000 

Peak Plate Current .■  100 88 

Average Plato Current  ! 2 1.7 

# Pulse duration must not exceed 15%- of a horixontal scanning cycle (10 microseconds). 

Refer to chart at end of section. 3A8GT 

Refer to type 6AF4A. 3AF4A 

Refer to type 6AL5. 3AL5 

volla 

mA 

mA 

NX.fS 

H.K 
7 

5 a 

4 t 

3 IC fO 

2 II 
H.K 

IC 
18 \Z 

3AT2 

H,K.« M 

12FV 

HALF-WAVE 

VACUUM RECTIFIER 

Duodecar tjrpe used as a rectifier in high-voltage pulse 

circuits of color television receivers. Outlines section, 

9B; requires duodecar 12-contact socket For high- 

voltage and X-ray safety considerations, refer to type 

1G36T/1B3GT. 

Reafer Voltage (ae/dc)   

Heater Current    

Direct Interclectrode Capacitance: 

Plate to Cathode. Heater, and Internal Shield 

8.16 

0.22 

2.6 

volte 

ampere 

PF 

Pulsed Rectifier 

For operation in a SZS-Hae. SO-frame system 

MAXIMUM RATINGS (besign-Maximum Value*) 

Peak Inverse Plate Voltage#   

Peak Plate Current      

Average Plate Current    

# Pulse duration must not exceed 15% of a horiaontal scanning cycle (10 microseconds). 

Refer to type 6AtJ6A. 3AU6 

80000 

88 

1.7 

volta 

mA 

mA. 

Refer to type 6AV6. 
3AV6 
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7 AUft HALF-WAVE • 
OMTOO VACUUM RECTIFIER Lc 

Glass octal type used as a rectifier in high-voltage pulse 3 

circuits of - black-and-white television receivers. Out- 

lines section, 14B; requires octal socket For high-volt- 

age and .X-ray safety considerations, refer to type uTrta ' 

1G3QT/1B3GT. Heater: volts (ac/dc), 3.15; amperes, lc lc 

0.22. SEZ 

Pulsed Rectifier 

Far operation in a 525-line. 3t-frant ayatcn 

MAXIMUM RATINGS {Design-Maximum Values) 

Peak Inverse PlaUf Voltage#    ;  80000 volts 

Peak Plate Current   88 mA 

Average Plate Current   1.7 mA 

# Pulse duration must not exceed 16% of a borisontal scanning cycle (10 microseconds). 

3B2 Refer to chart at end of section. 

3BA6 Refer to type 6BA6. 

3BC5 

3UG5/ 3CE5 Refer to type 6BC5. 

3BE6 Refer to type 6BE6. 

3BN4 Refer to chart at end of section. 

3BN4A Refer to type 6BN4A. 

3&N6 Refer to type 6BN6. 

3BU8 

3BU8/36S8 Refer 10 t7pe 6BU8' 

3BY6 Refer to type 6BY6. 

3BZ6 Refer to type 6BZ6. 

or AO HALF-WAVE P^lc 

VACUUM RECTIFIER LC 
hr5 

Glass Octal type used as a rectifier in high-voltage pulse 3 

circuits of color teieviaiori receivers. Outlines section, 

14E; requires octal socket. Socket terminals 1, 3, 4, 5, 6, 

and 8 may be connected to terminal 7 or to a corona . ^ 

shield which connects to terminal 7. Socket terminals lc lc 

4 and 6 may be used as tie points at or near cathode 8MH 

potential. For high-voltage and X-ray safety considera- 

tions, refer to type 1G3GT/1B3GT. 

Hemter Voltage (ac)   S.S rolts 

Heater Current   0.226 ampere 

Direct Interelcctrode Capacitance (Approx.) : 

Plate to Heater, Cathode, and Internal Shield   1.8 pP 

Pulsed Rectifier 

For operation In a SZS-linc, 50-frame system 

MAXIMUM RATINQS (Design-Maximum Values) 

Peak Inverse Plate Voltage#   80000 volta 

Peak Plate Current   100 

Average Plate Ca rrent     2 mA 

CHARACTeRlSTICS, Instantaneous Value 

Tube Voltage Drop for plate current of 11 mA   100 volto 

# Pulse duration must not exceed 16% of a horizontal acannlng cycle (10 microseconds), 

3CB6 Refer to type 6CB6A. 
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Refer to type 6CE5. 

Refer to type 6CF6. 

Refer to type 6CS6. 

Refer to type GCY5. 

3CE5 

3CF6 

3CS6 

3CY5 

3 

2 7 

3DG4 

7DK 

FULL-WAVE 

VACUUM RECTIFIER 

Glass octal type used in power supplies of color and 

black-and-white television receivers and other equip- 

ment having high dc requirements. Outlines section, 

19E; requires octal socket. It is especially important 

that this tube, like other power-handling tubes, be ade- 

quately ventilated. For discussion of Rating Chart, 

refer to Interpretation of Tube Data. Filament: volts 

(ac/dc), 8.3; amperes, 3.8. 

Full-Wave Rectifier 

MAXIMUM RATINGS (Design-Maximum Values) 

Pe«k Inverts Pl«t« VolUff«      

Pe^k Plate Current (Per Plate)   

Hot^Switching Trmn*icnt Plate Current (Per Plate) .... 

AC Plate Supply Voltage (Per Plate, rma)   

DC Output Current (Per Plate)   

Bulb Temperature (at hottest point on bulb surface) ... 

1060 volta 

1.2 amperea 

ft. 6 ampere* 

See Rating Chart 

See Eating Chart 

200 

kl 

RATWQ CHART 

 1 1  

rypt 3064 

C|*3.3 VOtTS AC 

HAXMUU OP€RATm VALUES WfTHi 

CMOKt-IHPUT Fi-TER 

CAP*aJO*-**>VT HLTER 
2 6C 24 

5N r A 

200 
L c 

160 

sa 

0 

50 

122 2EUZ5 

0 KX) 200 300 400 

AC PLATE SUPPLY VOLTS (RMS) PER PLATE (WirwOUT LOAD) 

TYPICAL OPERATION WITH CAPACITOR INPUT TO FILTER 

AC Plate-to-Plate Supply Voltage (rms)      

Filter-Input Capacitor* ..:  

Effectiye Plate-Supply Impedance per Plate ....;   

DC Output Voltage at Input to Filter (Approx.):   

At full-ioad 'current of 860 mA .. i    

CHARACTERISTICS 

Tube Voltage Drop for plate current of 860 mA (per plate)   

660 

40 

n 

300 

25 

▼olta 

k*F 
ohms 

volts 

volta 

♦ Higher value* of capacitance than indicated may be need, but the effective plate-eupply 

impedance may have to be increased to prevent exceeding the maximum peak-plate-current 

rating. 

Refer to type 6DK6. 3DK6 
« « 

Refer to chart at end of section. 3DT6 

Refer to type 6DT6A. 3DT6A * 

JRefer to type 6pZ4. 
3D24 

Refer to chart at end of section. 
3EA5 

Refer to type 6EH7. 
3EH7 
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3EJ7 

3ER5 

3FH5 

3FS5 

3GK5 

Refer to type 6EJ7/EF184. 

Refer to type 6ER5. 

Refer to type 6FH5. 

Refer to type 6FS6. 

Refer to type 6GK6. 

4 

7 

* 

SHARP-CUTOFF '4 

TWIN PENTODE 

Miniature type used as combined sync separator, sync gj'* 

clipper, and age amplifier tube in television receivers. n 

Outlines section, 6E; requires miniature 9-contact kjs 

socket. 9L.W 

Heater Volta«e (ac/dc)   8.15 

Heater Current   0.5 

Heater W«rm-Up Time (Averaffe)   11 

Heater-Cathode Voltage; 

Peak value   ±200 max 

Average value   100 

Direct Interelectrode Capacitances: 

Grid No.3 to Plate (Each Unit)   2 

Grid No.l to All Other Electrodes   6 

Grid Ko.8 to All Other Electrodes (Each Unit)   8.8 

Plate to All Other Electrodes (Eacn Unit)    8.2 

Grid No.8 of Unit No.l to Grid No.8 of Unit No.2   0.016 

Class At Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate VolUg* (Each Unit)   800 

Grid-No.8 (Supproasor-Grid) Voltage (Each Unit); 

Peak positive value   50 

DC negative value   —60 

DC poeitive value  ;  S 

Orld-No.2 (Screen-Grldl Voltage    160 

Grld-No.l (Control-Grid) Voltage. Negative bias value   —60 

Cathode Current     12 

Plate Dissipation (Each Unit)   1.1 

Grid-No.2 Input   0.76 

CHARACTERISTICS With Beth Units Operating 

Plate Voltage (Each Unit)   100 100 

Grid-No.8 Voltage (Each Unit)   —10 0 

Grid-No.2 Voltage   87.6 87.6 

Grid-No. 1 Voltage   • ■ 

Plate Current (Each Unit)   — 2 

Grid-No.2 Current     6 8.8 

Cathode Current   8.1 7.7 

WHh One Unit Operating- 

Plate Voltage   100 100 

Grid-No.8 Voltage   0 0 

Grid-No.2 Voltage   87.6 87.6 

Grld-No.l Voltage    0 • 

Grid-No.8 Transconductance   — 270 

Grld-No.l Transconductance   1200 — 

Plate Current   — "2 

Grid-No.8 Voltage (Approx.) for plate current of 

100 fiA     — —8,7 

Qrid-No.1 Voltage (Approx.) for piste current of 

100 pA   — —2 

MAXIMUM CIRCUIT VALUES 

Grld-No.8-CIrcuit Resistance (Each Unit)   0.6. 

Qrid-No.l-Citcuit Resistance   0.6 

■ Adjusted to provide s dc grid-No.! current of 100 xnicroamperss. 

• With piste snd grid No.3 of the other nnit connected to ground 

3G$8/3BU8 Refer to chart at end of section. 

3HA5 Refer to chart at end of section. 

volts 

gmper® 

seconds 

volts 

volts 

PF 

PF 

PF 

PF 

PF 

volts 

volts 

volts 

volts 

volts 

volts 

mA 

wstts 

wstt 

voHs 

vohs 

volts 

volts 

mA 

mA 

mA 

vohs 

vohs 

vohs 

volts 

junhos 

mA 

volts 

volts 

msgohzn 

megohm 
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Refer to type 6HM5/6HA5. 

Refer to type 6HQ5. 

Refer to type 6HS8. 

Refer to types 6JC6 and 6JC6A. 

Refer to type ,6JD6. 

Refer to type GKTe. 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to chart at end of section. 
* ^ 

Refer to chart at end of section. 

Refer to type 6AU6A. 

Refer to type 6AV6. 

Refer to chart at end of Eectiotv. 

Refer to type 8BC8. 

Refer to type 6BL8. 

Refer to type 6BN6. 

Refer to type 6BQ7A. 

Refer to type 6BS8. 

Refer to chart at end of section. 

Refer to type 6BZ6. 

Refer to., type 6RZ7. 

Refer to type 6CB6A, 

Refer to type 6CS6. 

Refer to type 6CY5. 

Refer to type 6DE6. 

Refer to type 6DK6. 

Refer to chart at end of section. 

Refer to type 6DT6A. 

Refer to type 6EH7. 

Refer to type 6EJ7/EF184, 
* 

Refer to type 6ES8. 

Refer to type 6EW6. 

Refer to type 80K5. 

Refer to type 6GM6. 

Refer to chart at end of section. 

Refer to type 6GX7. 

3HM5/3HA5 

3NQ5 

3HS8 

3JC6 

3JC6A 

rm6 

3KT6 

3LF4 

3Q4 

3Q5GT 

3S4 

3V4 

4AU6 

4AV6 

4EC5 

4BC8 

4BL8 

4BL8/XCF80 

4BN6 

4BQ7A 

4BS8 

4BU8 

4BU8/4QS8 

4BZ6 

4BZ7 

4CB4 

4CS6 

4CY5 

4DE6 

4DK6 

4DT6 

4DT6A 

4EH7 

4EJ7 

4ES8 

4EW6 

40K5 

4GM6 

4GS8 

4GS8/4BU8 

4GX7 
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4G25- Refer to type 6GZ5. 

4HA5 Refer to type 6HA5. 

4HA7 Refer to type 5HA7. 

NC P| 

-NG' 

4HC7 Dual triode 

Duodecar type used for sync clipper and age-amplifier 

service in television receivers. Outlines section, 30E; 

requires .duodecar 12-contact socket. Heater; volts P2 QJ—^ 62 

(ac/dc), 4.2; amperes, 0.6; warm-up time, 11 seconds; h h 

maximum heater-cathode volts, ±: 200 peak, 100 average. 12FR 

Class Ai Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) Unit Ne.l Unit No.2 

£'»*«, Volu«e   830 330 volts 
Gnd Voltage: 

Poaitive-blas value   0 0 volts 

Negative-bias value   —100 —100 volts 

Peak Poeilive-Putoe Grid Voltage   60 — volts 

Plate Dissipation#   3 1.2 watts 

CHARACTERISTICS 

VolUge    150 160 volts 

Grid Voltage   —1 —i volt 

Amplirtlcatlon Factor   2S 100 

Plate ReaisUnce (Appro*.)   6200 68000 obms 

Trans conductance   4400 1000 ^rahos 

F!ate Current   18 i mA 

Grid Voltage (Appro*-) for plate current of 10 |iA . —IS —2.2 volts 

MAXIMUM CIRCUIT VALUE 

Grid-Circuit Resistance     6 6 megohms 

# A bias resistor or other means is required to protect the tube in absence of excitation. 

4HM6 Refer to type 6HM6. 

4HS8 Refer to type 6HS8. 

4HT6 

SEMIREMOTE-CUTOFF 

PENTODE 

Miniature type with frame grrid used in the if-amplifier 

stage of television receivers. Outlines 8ectiont 6B; re- 

quires miniature 9-contact socket. 

M 
5 

4 

3 7 

2 0 

9 

K 

9PM 

Heater VolUgre (mc/dc)   4.2 

Heater Cqrrent   0.45 

Heater Warm-op Time   11 

Heater-Cathode Voltage 

Peak value   ±200 max 

Average value   100 max 

Direct Interelectrode Capacitances: Unahleldsd Shielded 

Grid No.I to Plate   0.031 0.024 

Grid No.I to Cathode, Heater. Grid No.2, 

Grid Na.3, and Internal Shield   S.7 8.7 

Plate to Cathode, Heater, Grid No.2, Grid No.d, 

and Internal Shield   2.15 3.0 

MAXIMUM RATINGS (Deaign-Maximum Values) 

Plate Voltage *  250 volts 

Grid-No.2 (Scre«n-<3rfd) Supply Voltage   250 volts 

Grid«No.2 Vohage   See curve page 06 

Grid-No.l (Control-Grid) Voltage, Negative-bias value   —BO volta 

Cathode Current   25 mA 

Plate Diaaipation    2.6 vratte 

GHd-No.2 Input: • ^ 

For grid-No.2 voltagee up to 126 volta   0.6 watt 

For KTid^o.2 voltages between 126 and 250 volta   See curve page 96 

volts 

ampere 

seconds 

volta 

volts 

pP 

PF 

PF 
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CHARACTERiSTICS 

PUte Supply Volt*r«   

Grid No.3 (Suppr<ft»or Grid)  Connected 

Grid-No.2 Supply Voltage   

Cathode-Bias Resistor  !... 

Plate Resbu nee (Approx.)   

Tranaeonductance   

Plate Current   

Grid«No.2 Current   

Grid'No.l Voltage (Approx.) for transconductance of IdO pmhoB 

MAXIMUM CIRCUIT VALUE 

Grid-No. 1 •Circuit Reslatance: 

For fixed-bias operation   

For cathode-biaa operation   

Refer to types 6JC6 and 6JC6A. 

Refer to type 6JD6. 

Refer to type 6KE8. 

Refer to type 6KT6. 

Refer to type 5LJ6. 

Refer to type 6AM8A. 

Refer to type 6AN8A. 

Refer to type 6AQ5A. 

125 volts 

to cathode at socket 

12r. volts 

W ohms 

0.143 megohm 

14000 /imhoQ 

15 mA 

4 mA 

~4.5 volts 

0.25 

1 

megohm 

megohm 

4 

e> 

2 

S 
IC H.lv 

5DA 

FULL-WAVE 

VACUUM RECTIFIER 

4JC6 

4JC6A 

4JD6 

4KE8 

4X16 

4U8 

5AM8 

SANS 

5AQ5 

5AR4/ 

GZ34 

Glass octal type used in power supply of television re- 

ceivers and other equipment having high dc require- 

ments. Outlines section, 13F; requires octal socket. It 

is especially important that this tube, like other power- 

handling tubes, be adequately ventilated. Heater: volts 

(ac/dc), 5; amperes, 1.9. 

« ♦ ♦ 

♦ ♦ ♦ v ♦ 

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, rma, without load) 

Average Output Current (Per Plate)   

TYPICAL OPERATION WITH CAPACITOR INPUT TO FILTER 

AC Plate-to-Plate Supply Voltage (rma)   450 

Effective Plate-Supply Impedance per Plate   160 

Average Output Current   225 

DC Output Voltage at Input to Filter   475 

RATING CHART 

1700 volts 

825 mA 

8.7 amperes 

See Rating Chart 

See Rating Chart 

B50 

200 

160 

620 

volts 

ohms 

mA 

volts 

rrp€5AR4AJZM 
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TYPICAL OPERATION WITH CHOKE INPUT TO FILTER 

AC Pl«te-to-PUt« Supply Voltftffe (nn»)   450 560 

Filter Input Choke   10 10 

Avenge Output Current   260 226 

DC Output Voltage at Input to Filter   376 465 

CHARACTERISTICS, Instantaneous Value 

Tube Voltage Drop for plate current of 225 mA 

(Per Plate)   — 17 

5AS4 Refer to chart at end of section- 

voHs 

tanritfl 

mA 

volts 

volts 

5AS4A 

FULL-WAVE 

VACUUM RECTIFIER 

Glass octal type used in power supplies of television 

receivers having high dc requirements. Outlines section, 

19D; requires octal socket. This type may be supplied 

with pins 3, 5, and 7 omitted. Vertical mounting is pre- 

ferred, but horizontal mounting is permissible if pins 

1 and 4 are in vertical plane. It is especially important 

that this tube, like other power-handling tubes, be ade- 57 

quately ventilated. Heater; volts (ac), 5.0; amperes, 3.0. For maximum 

ratings, typical operation, and curves, refer to type 5U4GB. 

^>2 

6 4 

t 
3 

2 

e 

NC 

5AS8 

SATS 

5AU4 

Refer to type 6AS8. 

Refer to type 6AT8A. 

Refer to chart at end of data section, 

KA\iQ MEDIUM-MU TRIODE— 

J***0 SHARP-CUTOFF PENTODE 

Miniature type used in television receiver applications, W lirhf: 

Outlines section, 6B; requires miniature 9-contact socket. 

Heater: volts (ac/dc), 4.7; amperes, 0.6; warm-up time CT 

(average), 11 seconds; maximum heater-cathode volts, •vf-' 

■± 200 peak, 100 average. 9DZ 

Class At Amplifier 

MAXIMUM RATINGS (Design-Cenler Values) TrloAc Unit Pvntodc Unit 

    800 300 volt* 
Grid No.2 Supply VolUge   — 300 volt* 

Grid-No.2 (Scrveo-Grid) Voltage   — S«e cui've psge 96 

Grid-No. 1 (Control-Grid) Vohage, Positive-bi*a value 0 0 volt* 

Plate Dlulpatkm    2.5 2 wett* 

Grid-No.2 Input: 

For grid-No.2 voltages up to 150 volt*   — 0.5 watt 

For grid-No.2 voltages between 160 and 3O0 volt* — See curve page 96 

CHARACTERISTICS 

Plate Supply Voltage   200 200 volt* 

Grid-No.2 Supply Voltage   — 160 volts 

Grid-No. 1 Voltage   —6 — volts 

Cathode-Bias Resistor   — 180 ohms 

Amplification Factor   19 — 

Plate Resistance (Appro*.)   5760 300000 ohms 

Traoecondoctance   8300 6200 #imhos 

Plate Current   18 9.5 mA 

Grid-No.2 Current   — 2.8 mA 

Grid-No.I Voltage (Appro*.) for plate current of —18 —£ solts 

10 /rA   

MAXIMUM CIRCUIT VALUES 

Grid-No. 1-Circuit Resistance:* 

For fixed-bias operation   0.5 0.26 megohm 

For cathode-bias operation   1.0 1.0 megohm 

• If either unit is operating at maximum rated conditions. grid-No.l-circuit resistance for 

both units should not exceed the stated values. 
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Refer to chart at end of section. 

Refer to chart at end of section. 

5AW4 

5AZ4 

H 

MEDIUM-MU TRIODE— cdq 

SHARP-CUTOFF PENTODE 

0 Miniature type used as combined vhf oscillator and 

C3p>r mixer in television receivers. Outlines section, 6B; re- 

*» quires miniature 9-contact socket. 

SEC 

Heater Volume (ac/dc)   4.7 ^ 

Heftier Current   a g 

Heftier Wftrm-up Time  ..]!.! 11 fteeonS 

Heater-Cathode Voltaga:   11 ,econd8 

Peak ralue   ±200 max Tolta 

Average value   100 max volta 

Direct Intarelectrode Capacitancea s 

Triode Unit: 

Grid to Plate   ^ 7 p 

Grid to Cathode, Heater. Pentode Grid No.S, and Internal Shield 1.0 pF 

Plate to Cathode, Heater. Pentode Grid No.8, and Internal Shield 1.4 pF 

Pentode Unit: y 

Grid No.l to Plate   0.06 max pF 

Grid No.l to Cathode, Heater, and Grid No.2  6 pF 

Plate to Cathode. Heater. Grid No.2. and Internal Shield   2.6 pF 

Plate to Cathode. Heater, and Grid No.2   0.16 pF 

Triode Grid to Pentode Plate     0.0078 DF 

Pentode Grid No.l to Triode Plate    •.00M pF 

Pentode Plate to Triode Plate  :  0.08 pF 

Class A, Amplifier 

MAXIMUM RATINGS (Design-Centar Values) Triode Unit Pentode Unit 

Plate Voltase   JOO 300 ▼olta 

Grid No.2 (Screen-Grid) Supply Voltace     volta 

Grid-No.2 Voltajre   — See curve paxe 96 

Grid-No.l (Control-Grid) Voltage. Po>itlve-biae value 0 0 volts 

Plate Diaaipation   2 watta 

Grid No.2 Input: 

For grid-No.2 voltages up to 160 voha   — 0.6 watt 

For grid-No.2 voltages between 160 and 800 volta — See curve page 96 

CHARACTERISTICS 

Plate Supply Voltage   200 200 volta 

Grid-No. 2 Supply Voltage   — 160 volu 

Grid Voltage     —g — yolto 

Cathode-Biai Resistor   _ 180 ohms 

Amplification Factor   19 — 

Plate Resistance (Approx.)   6760 300000 ohms 

Transconductance   8800 6200 amboa 

Plate Current   12 mA 

Grid-No.2 Current   — 2.8 mA. 

Grid-No.l Voltage (Approx.) for plate current of 

10 mA   —19 —8 volta 

MAXIMUM CIRCUIT VALUE 

Grid-No.l-Clrcult Resistance*: 

For fixed-blaa operation     0.5 0.26 megohm 

For cathode-bias operation   1.0 1.0 megohm 

• If either unit is operated at maximum rated conditions, grid-No.l-circuit resistance for 

both units should not exceed the stated vatuaa. 

6 4 

7 3 

« 2 

FULL-WAVE 

VACUUM RECTIFIER 

5BC3 

5BC3A 

Novar types used in power supplies of radio equi] 

ment and television receivers having: high dc requir< 

ments. Outlines section. 170 and 31C, respectively; r< 
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quire novar 9-contact socket. Vertical operation is preferred, but tubes may 

be operated in horizontal position if pins 2 and 7 are in vertical plane. It is 

especially important that these tubes, like other power-handling tubes, be 

adequately ventilated. Filament: volts (ac), 5; amperes, 3. 

500 900 1100 

40 40 40 

21 67 97 

200 — 

_ 460 a 

— — 630 

335 

— 520 — 

— — 680 

1700 volts 

1 ampere 

6 amperes 

See Rating Chart 

See Rating Chart 

volts 

& 

Futi-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 fPer Plate, rms)   

Average Output Current (Per Plate)   

TYPICAL OPERATION WITH CAPACITOR INPUT TO FILTER 

AC Plate-to-Plate Supply Voltage (rms) 

Filter-Input Capacitor*   

Total Effective Plate-Supply Impedance per Plate 

DC Output Voltage at Input to Filter (Appro*.): 

At load current ofr 800 mA   

275 mA   

162 mA      

150 mA   

137.6 mA   

81 mA    

TYPICAL OPERATION WITH CHOKE INPUT TO FILTER 

AC Plate-to-Plate Supply Voltage (rms)   

Filter-Input Choke   

DC Output Voltage at Input to Filter (Appro*.}: 

At load current of: 348 mA   

276 mA   

174 mA   

137.5 mA    

* 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. .r- 

• Higher values of capacitance than indicated may be used, but the effective plate-auppiy 

impedance may have to be increased to prevent exceeding the maximum rating for peak 

plate current. 

RATING CHART 

• 4 

900 

10 

340 

355 

1100 

10 

440 

445 

ohma 

volts 

volts 

volts 

volts 

volts 

volts 

volts 

he»Hea 

volts 

volts 

volts 

volts 

5BC3 

Ef»» VOCTS AC 

HAXimtm OPt*ATM VALViS WITH* 

CHOSE-WWJT ElLTCS 

CA**ClTOft~MPVT fILTCT 

200 F-A 

a 
c 

5 ISC 
c 

a 

i 

9 1" 
O 100 mo 500 400 &oo too 

AC PLATE SUPPLY VOLTS (RIMJ PEA PLATE (WITHOUT LOWS 

irJOOtT 

5BE8 

5BK7A 

5BQ7A 

5BR8 

5BT8 

5BW8 

5CG8 

5CL8 

Refer to chart at end of section. 

Refer to type 6BK7B. 

Refer to type 6BQ7A. 

Refer to type 6BR8A. 

Refer to chart at end of section- 

Refer to type 6BW8. 

Refer to type 6CG8A. 

Refer to chart at end of section. 
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5 4 

3 

7 2 

r 

Refer to type 6CL8A. 5CL8A 

Refer to chart at end of section. 5CM8 

Refer to type 6CQ8. 5CQ8 
• 

Refer to type 6CZ5. 5CZ5 

Refer to chart at end of section. 5DH8 

FULL-WAVE 

T01 VACUUM RECTIFIER 
5DJ4 

8KS 

Glass octal type used in power supplies of radio and 

television receivers having high dc requirements. Out- 

lines section, 19E; requires octal socket. Operation in 

vertical position is preferred, but horizontal operation 

is permissible 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. 

Full-Wave Rectifier 

MAXIMUM RATINGS (Design-Maximum Values) 

Peak lnv®r«€ Plate Voltage    

Peak Plat« Current (Per Plate)   

Hot-Switching Trantleni Plate Current (Per Plate) 

AC Plate-Supply Voltage (Per Plate, nm, without load) 

Average Output Current (Per Plate)   

TYPICAL OPERATION 

Filler Input 

AC Plate-to-Plate Supply Voltage (rma, without load) 

Filter-Input Capacitor6   

Filter-Input Choke   

Effective Plate-Supply Impedance per Plate   

DC Output Voltage at Input to Filter (Approx.) .. 

Average Output Current   

• When capacitor values greater than 40 pF are used, the effective plate-eupply impedance 

should be increased so that the maximum rating for peak plate current is not exceeded. 

RATING CHART 

1700 volts 

I ampere- 

5 amperes 

See Rating Chart 

See Rating Chart 

Capacitor Choke 

soo 000 1100 volts 

40 40    
AP 

— — 10 henries 

21 67 —— ohms 

200 460 420 ▼olta 

SOO 275 275 mA 

tree 50J4 

fVOLTS AC 

2 

-*PUT FVrCR 

laroa-NPur nLTM 

a>OF-4- 

s>Ll 
c 

8 
4 

1 1 
O 100 too 300 400 BOO MO 

*C PLATt Suwn-Y VOLTS fttM) KATt {WtTWUT LOU) 

Refer to type 6EA8. 

Refer to type 6EU8. 

Refer to type 6EW6. 

Refer to type 6FG7. 

Refer to type 6FV8A. 

Refer to type 6pH8A. 

Refer to type 6GM6. 

SEAS 

5EU8 

5EW6 

5FG7 

5FV8 

5GHB 

5GH8A 

5GM6 
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5GX6 

56X7 

5HA7 

4HA7 

Refer to type 6GX6. 

Refer to type 6GX7. 

DUAL TRtODE 

Duodecar type used as a sync clipper and age amplifier*T2 

in television receivers. Outlines section, 8A; requires 

duodecar 12-contaet socket. Type 4HA7 is identical with 

type 6HA7 except for the heater ratings. 

Keat«r VolUgre f«c/dc)   

Heater Current   

Heater Warm-up Time (Average) 

Heater-Cathode Voltare: 

Peak value   

Average value  

4HA7 

4.2 

0.6 

11 

±200 max 

100 max 

HC NO 

IC 15 A 7 

6 A 

4 9 

'T 3 O 

2 II 
or 

2 12 

H N 

i2Fa 

5HAT 

6.6 

0.45 

11 

—200 

100 m** 

Class At Amplifier 

MAXIMUM RATINGS {Design Maximum Values) 

Plate Voltare  

Grid Voltase: 

Poeitive-blfts value     

Ne»atlve-biaa value   

Cathode Current   

Plate DisaipaUon   

CHARACTERISTICS 

Plate Voltage   

Grid Voltage   

Amplification Factor   

Plate Resiatanre (Appro*.) 

Trans conduct* nee   

Plate Current   

Grid Voltage (Approx.) for plate current of 10 

• • • • • • • • • • 

• a 

5HB7 

5HG8 

5HZ6 

5J6 

Refer to type 6HG8. 

Refer to type CHZ6. 

Refer to type (JJ6A. 

volts 

ampere 

ieconds 

volts 

volts 

Unit No.l Unit Na-t 

330 330 volts 

0 0 volta 

—60 ■—50 volt* 

20 — mA 

2.76 o.s watte 

260 260 volta 

—8.B —2.0 volta 

17 100 

7700 62600 ohma 

2200 1600 amhoa 

10.6 1.2 mA 

—24 — 
volta 

to type 6HB7. 

• 

5JK6 
SHARP-CUTOFF PENTODE 

Miniature type used for if-amplifier applications in 

color and black-and>white television receivers. Out- 

lines section, 5C; requires miniature 7-contact socket. 

Heatar Voltage (ae/dc)   

Heater Current     

Heater Warm-up Time (Average) 

Heater-Cathode Voltage: 

Peak .value   

Average value  

Direct In^ereFectrode Capacitancca: 

Grid No.l to Plate  

Grid Vo.l to Cathode, Heater, Grid No,2. Grid No.S, 

and Internal Shield   

Piate^ to Cathode. Heater, Grid No.2, Grid No.S, 

and Internal Shield     

• • ♦ • 

• • ♦ 

Class Av Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Voltage  •  

M 

4 5 

5 4 

2 7 

KJS 

7CM 

4.9 volts 

0.46 ampere 

11 seconds 

±200 ma* volta 

100 max volta 

0.02 max pF 

0.5 PF 

2.7 pF 

276 volts 
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Grid-No.2 (Sorten-Grid) Supply VolUsre    275 volts 

Grld-No.2 Voltmge  •;     See curve x>mge d6 

Cathode Current   22 mA 

Plate Dissipation   2.5 watts 

Grid-No.2 Input; 

For arld-No.2 voltafos up to 187.5 volts   0.6 watt 

For aricl-No.2 voltages between 187.5 and 276 volts   See curve pa^e 96 

CHARACTERISTICS 

Plate Voltag©   125 volts 

Grid No.8   Connected to cathode at socket 

Grld-No.2 VolUge    125 volts 

Cathode-Bias Reaistor   68 ohms 

Plate lUabtance (Approx.)   18000 /imhoa 

Tranaconductance  0.15 megohm 

Plate Current   11.5 mA 

Grid-No.2 Current     S.O mA 

GHd-No.l Voltage (Approx.) for plate current of 20 ^A     —.7.5 volts 

Input Resistance at 44 MHz   4000 ohms 

MAXIMUM CIRCUIT VALUE 

Grid-No.l Circuit Resistance, for cathode-bias operation   0.5 megohm 

Refer to type 6KD8. 5KD8 

Refer to type 6KE8. 5KE8 

H A p. MEDIUM-MU TRI0DE— 5LJ8 

SHARP-CUTOFF PENTODE .u. 

^nfeiT Miniature type used as combined vhf oscillator and 

pT0yTt^ L/^k ** m'xer 'n television receivers. Outlines section. GB; re- 

0 ^0 quires miniature 9-contact socket. Type 4LJ8 is iden- 

ct Sip tical with type 5LJ8 except for heater ratings. 

9GF 

4LJB SUS 

Healer Vo\l^*e    T,.6 volu 

Heater Current   O.C 0.45 .mpere 

Heater Warm-up Time (Average    II 11 aeconda 

Heater-Cathie Voltage; 

Peak v*lue    ±200 in»* ±200 max volts 

Average value    100 m»x 100 max volt* 

Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) TrteAc L'nit P*nt«ae Unit 

Plate Voltaire    280 230 volt* 

Grkl-No.2 (Screen-Grid) Supply Voltage   — 280 volta 

Grid-No.2 Voltage    6ee curve page 9C 

Grid-N'<>.I (Control-Grid) Voltage, Poaltive-bias value 0 0 volts 

Piate OUwipetlon    2 2 watt* 

Gnd-No.2 Input    _ 0.5 watt 

CalWie Current   20 20 mA 

CHARACTERISTICS 

Plate Supply Voltage    125 125 volt* 

Grid-No.2 Supply Voltagd    _ 125 volts 

Grid No.l . • •   Connected to negative end of cathode-bias resistor 

Cathode-Bias Resistor    68 88 ohms 

Ampliflcation Factor   40 — 

Plate Resistsnce (Approx.)    6000 125000 ohms 

Trans conductance    8000 18000 pmhos 

Plate Current   13 12 mA 

Grid-No.2 Current    — 3,6 mA 

Crid-No. 1 Vpltage (Approx.) tor plate current of 

80 sA    —$.6 —4 volts 

MAXIMUM CIRCUIT VALUES 

Grid-No A -CArcuil Uerislance •. 

For fixed-biaa operation    1.0 0.6 megohm 

For cathode-bias oepratkm   0.5 0-25 megohm 

Refer to chart at end of section. 5T4 

Refer to type 6T8A. 5T8 

Refer to chart at end of section. 5U4G 
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FULL-WAVE ^ nc 

VACUUM RECTIFIER DUWD 

Glass octal type used in power supplies of radio and 

color and black-and-white television receivers having 

high dc requirements. Outlines section^ 19E; requires AJj 

octal socket. This type may be supplied with pins 3, ^ 

6, and 7 omitted. Vertical mounting is preferred, but mc't 

horizontol mounting is permissible if pins 1 and 4 are yr 

in vertical plane. The coated hlament is designed to 

operate from the ac line through a step-down transformer. The voltage at 

the filament terminals should be 5 volts at an average line voltage of 117 

volts. It is especially important that this tube, like other power-handling 

tubes, be adequately ventilated. For discussion of Rating Chart and Opera- 

tion Characteristics, refer to Interpretation of Tube Data. Filament: volts 

(ac), 6; amperes, 3. 

Full-Wave Rectifier 

MAXIMUM RATIN8S (Design-Maximum Values) 

Pe*k Inverse Plate VolUge     1S50 ynlU 

P«*k Plate Current (Per Plate)   10 amoera 

Hot^Switcbing Transient Plate Current (Per Plate)   # 

AC Plate Supply Voltage (Per PlaU, rma)  . See Rating Chart 

Average Output Current (Per Plate)     See Rating Chart 

RATING CHART 

r » 

TYFI 504-GB 

vetTS AC 

UAXHHMt OPE RATING VALUCS WITH: 

C*0*E-»*PUT FILTCR 

CAPACITOR-►RPVT FILTER 

•> 

ISO 

c 

100 

Hi 

BO 

d® tf2S 
O 100 200 500 400 BOO SCO 

AC PLATE SUPPLY VOLTS (MSI PER PLATE (WITHOUT LOAD) 

TYPICAL OPERATION WITH CAPACITOR INPUT TO FILTER 

AC Plate-to-Plate Supply Voltage (rma)   600 

Filter-Input Capacitor®   40 

Efr*5**** Plate-Supply Impedance per Plate 21 

DC Output Voltage at Input to Filter (Approx.): 

» _ f 160 mA ... M6 
At half-load current of \ 137.5 znA .... 

I 81 mA ... — 

f 300 mA   £30 

At full-load current of < 275 mA   

_ . _ I 162 mA   

Voltage Regulation (Approx.): 

Half-load to full-load current   45 

TYPICAL OPERATION WITH CHOKE INPUT TO FILTER 

AC Plate-to-Plate Supply Voltage (rma)   

Filter-Input Choke   

DC Output Voltage at Input to FIHer (Approx!): " 

At half-load current of { ^ ...... 

At full-load current of |   

Voltage Regulaton (Appro*.): 

Half-load to full-load current   

000 

40 

07 

— 520 

— 450 

50 

900 

10 

866 

840 

15 

1100 

40 

07 

— 680 

680 

60 

1100 

10 

465 

440 

16 

▼olta 

volta 

volta 

volta 

volte 

volta 

volta 

volta 

volta 

benriea 

volta 

volta 

volta 

volta 

volta 
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# If hot switching is rcgulsr!? required in operstlon, the use of choke-input circuits is 

recommended. Such circuits hmit the hot-swilchinK current to s vslue no higher th*n thst 

of the peak plmte current. When capacitor-input circuits are used, a maximum peak current 

value per plate of 4.S amperes during the initial cyclee of the hot-«witching transient should 

not be exceeded. 

• Higher valurn of capaciUnee than indicated may he used, but the effective plate-eupply 

platecurre10 ^ increMcd 10 Prevent exceeding the maximum rating for peak 

OPERATION CHARACTERISTICS 

rutt-vavt caqsr. CAa^oroa aiavr ro ryca 

rrec 3ue-c« 
tf ■ 5 0 VOCTS AC 

TOTAL trrCCTfVC PLATt-5Umj NftOAICt 

P€* PLATC: 

a f? 
ir OfftiaThl II » M &2 CJ 

OMWNr-ANO-VOLTACC ftOONOART UNC ^OCA'» 
3CC M3TNC OiAAT 

©PtRATlON CHARACTERISTICS 
FUCL-WAVC CIRCUIT. CHOKE IHPVT TQ niltn 

'  T 
1  T" I 1 T I I 1 1 | 

TYAt SU4-Ga 

K^>&JO VOLTS AC SO^LV rfl£OUO«CV«iOCF» 

JOLrt)-UN« CUAVCS •CHOKf5 O* INFfNlTC 

INOOCTANCC 
LOHt-OASH LWtS-SOUNOAAT LINES FOR 

CNOAC SIZES AS SHOWN * 
SNORT-OA SM (UJRVtS»RCGULATlON CURVES 

FOR RCPRCSCNTATIVC 
CKORE SIZES 

CURRCNT-ANO-VOLTACC OOUNOARV LINE COA 
IS THE SAME A3 SHOWN ON RATING CHART 

5 

o 
K 

ft 

3 

a 

u 
AS SHOWN 

o 

1 
o 

•oo 

'O 
v 

V 

7 

RCR r 
s 

soo 

it? ry 

it 

o 
oc IMLLIAMRERES 

•2CM-S447n 

Refer to type 6U8Aa 

Refer to types 6U9 and 6U9/ECF 200, 

Refer to chart at end of section. 

5U8 

5U9 

5U9/LCF201 

5V3 

^02 

% 4 

& y 

7 2 

d 

5V3A 

FULL-WAVE 

VACUUM RECTIFIER 

Glass octal type used in power supplies of color am 

black-and-white television receivers and other equip 

ment having high dc requirements. Outlines section 

19E; requires octal socket. Vertical mounting is pre- 

ferred, but horizontal mounting is permissible if pirn 

2 and 4 are in vertical plane. It is especially important 

that this tube, like other power-handling tubes, be ade- 

quately ventilated. For discussion of Rating Chart, refer to Interpretation 

of Tube Data. Filament: volts (ac/dc), 5; amperes, 3. 

Full-Wave Rectifier 

MAXIMUM RATINGS (Design-Maximum Values) 

Pesk Inverae Plrnt. Voltage   

Pesk Pl.to Current (Per Piste)   

Hot-Switching Trsnaient Piste Current (Per Piste) . 

1550 

1.4 

6.6 

▼olts 

smperea 

amperes 
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AC Pl«t«-Sappjy Voltaic (Per Plate. nn«, without load) 

Averace Output Current (Per Plate)   
560 

die* 

* With capacitor-Input filter for ac plate-eupply volta (rina, per plate, without load) 

TYPICAL OPERATION 

. ^ „ Pi Her lapat 

AC Plat«-to-Plate Supply VoHare (rma)   

Pllter-lnput Capacitor*   

Effective Plate-Supply Impedance per Plate   

▼olta 

mA 

470. 

Capacitor 

860 

40 

60 

Choke 

1000 volta 

ohms 

henriee 

mA 

volts 

Minimum Filter-Input Choke   ™ io 

Average Output Current   860 860 

DC Output at Input to Filter (Approx.)   440 300 

CHARACTERISTICS 

Tube Voltace Drop for plate current of 350 mA (per plate)   42 volts 

•Whjn eapaeltor value. »reater than 40 aF arc used, the effective plate-supply impedance 

should be increased so that the maximum rating for peak plate current is not exceeded. 

RATING CHART 

?.« 

* 

g 

& 

im 

Cf-ft 

5V3A 

VOLTS 

r-  T- 
ttAi 

AC r—f 

rmu* opc*4rw* vaturs m 

XOKC-igevr FILTER 

r-CAFACiTOR-OiFUT ftLTtt 

nrw 

FA i i 

i 

-
«
T

-
 

t
|

 

c 

1 

iiq| 
IN . 

l 

1 

1 

1 

1 

95 

i 1 

i 

r 

. 
1 

5V4G 

5V4GA 

ac n-ATt »ufmr votif (Mt) nn fcatc cwrmoar loaoi 

VCCS-40114TI 

FULL-WAVE 

VACUUM RECTIFIER 
6 

ft K 

NC M 

51 

Glass octal types used in full-wave power supplies hav- 

ing high .dc requirements. Outlines section, 25 and 

19B, respectively; require octal socket. The heater is 

designed to operate from the ac line through a step- 

doyrn transformer. The voltage at the heater terminals 

shduld be 5 Volts 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 ventilated. Heater: volts (ac/dc). 5; am- 

peres. 2. 

Full-Wave Rectifier 

MAXIMUM RATINGS (Design-Center Values) 

Peak Inverse Plate Voltage   

AC Plate-Supply Voltage (Per Plate, rme) : 

With capacitor-input filter     

With ebok*»iDput filUr   

Ftmk Phiu Current (Per PImte)   

Average Output Current   

TYPICAL OPERATfON 

Filter Intml Capacitor 

AC Plate-to-Plate Supply Voltage (rma)   750 

Filter-Input Capacitor9   

Total Effective Plate-Supply Impedance per Plate !! 

F^Ur-Input Choke ...   

DC Output Voltage at Input to FIHer ^Approx.): 

At output current of 176 mA .. ';  

1400 

375 

600 

626 

175 

Cbeke 

1000 

10 

100 

410 410 

volta 

volta 

volta 

mA 

mA 

volta 

HF 

ohma 

henries 

vplta 

• Higher value# of capacitance than indicated may be used, but the effective plate-eupply 

impedance may have to be increased to prevent exceeding the maximum rating for peak 

plate current. 
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operation characteristics 

ruix-WAvc RccTtriw CIRCUIT 

Tr?t 5V4-GA 

c/ks.o VOLTS 

SURRLT rR€QU€NCY« 60 CPS 
... CHO«£(UJNPUT to TILTCR: 

' t»4 HCWICSIUIN.) 
 \CAfiMJTOR tC)»NPUT TO flLTCR: 

ror.crrccr.PLATc-si^RLY 
i IMRCOANCC n* PLATCa 

r f I f "IiooomuS U 

rsoo 

V 
Q 

n 

<300 
4 

100 

0 
SO = 100 • ISO 200 

OC LOAD MILLUMPtlts 

nscM-io^orra 

Refer to type 6V6* 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to type 6X8. 

Refer to chart at end of section. 

5V6GT 

5W4 

5W4GT 

5X4G 

5X8 

. 

5YSG 

PQ 

4 

6 

0 

5Y3GT 

FULL-WAVE 

VACUUM RECTIFIER 

Glass octal type used in power supplies of radio an< 

television equipment having moderate dc requirements 

Outlines section, 13E; requires octal socket. Vertica 

mounting is preferred, but horizontal mounting is per 

missible if pins 2 and 8 are in horizontal plane. It i 

especially important that this tube, like other power 

handling tubes, be adequately ventilated. For dlacuaaioi 

of Rating Chart and Operating Characteristics, refer to Interpretation o 

Tube Data. Filament: volts (ac), 5; amperes, 2. 

5T 

Full-Wave Rectifier 

MAXIMUM RATINGS (Design-Center values) 

Peek Inverse Pint. Voh^. 

P«*k Pl«t« Current (Per Plate)    

Hot-Switchme Transient Plate Current (Per Plate) 

AC Plate Supply Voltage (Per Plate, rms)   

DC Output Current (Per Plate)    

1400 volts 

440 mA 

2-5 amperes 

See Rating Chart 

See Rating Chart 

TYPICAL OPERATION WITH CAPACITOR INPUT TO FILTER 

AC Plato-tP-Plnte Supply Voltage (nP*)   

VUtar Input Capaefcor*    

Effective Plate-Supply Impedance per Plate 

DC Output Vohage at Input to Filter (Appro*.): . 

At balf-kjad current ot ( 6"   

At fuH-l0*d current of 

I 
Voltage Regulation (Appro*.): 

Half-load to full-load current 

42 

125 

84 

ED A 

njA 

mA 

700 

20 

50 

895 

850 

40 

1000 

10 

140 

510 

600 

60 

volts 

▼olts 

volta 

▼olts 

▼olts 

▼oils 
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RATIW CHART 

I 

irft 5Y3-QT 

VOCTS AC 

MAJfWV* OHfitnM VALUtS WITH* 

CHo*c-»wf ra.T<« 

CAPACiTOA-IAPUT ntTtH 

AO 

40 

20 

A 

0 

9 OL m 

0 100 too too 400 900 

AC PtATC SUftUt V0CT9 (AM) MM PLATZ IWITMOUT LOAO) 

r • 

TYPICAL OPERATION WITH CHOKE INPUT TO FILTER 

AC Pl*te-to-Plnt« Supply VolU»e (ntu)   

Filter Input Choke#   

DC Output Voltege at Input to Filter (Appro*-): 

75 mA   

62.5 mA ........ 

150 mA   

125 mA   

At half-load current of 

At full-load current of 
4 ^ 

VoH*** Rmwulmtion (Approiu}: 

Half-lcmd to full-lood current 

700 

10 

270 

245 

25 

▼olts 

10 henries 

  volts 

406 ▼olts 

—— volts 

380 volts 

IS volts 

OPERATION CHARACTERISTICS 

rutt-wAve c^cuix cAPAcrro« input to n.itn 

OPERATION CHARACTERISTICS 

CULL-WAVt CIRCUIT. CNOKC INPUT TO PlLTPI 

TtPC 5Y3 CT C r • 4,0 VOLTS AC 

FILTCA-INPUT CAPACITOR 

*ibuf 

^ f" oSBSvKV* 

|uo ^sn-e 

7 

A 

tc 

w 500 

O 
f 

9 

h 
*0 

400 

4\ 
>- 

0 

i 
3 
\ 

5P 300 

i 

§ ft) 

too 

Vs 

*00 

i 

TYPC 5Y3-GT £^«50 VOLTS AC 

CHOKES OF INFINITE 

INDUCTANCE 

—CHOKES Of VALUES 

SHOWN 

—BOUNDARY LINE FOR H 

CHOKE VALUES SHOWN 

CEKaSEE RATING 

CHART 

40 6S && 

DC LOAD KNLLlAMPCRCS 

•204-7396? 

yv 
vv 

too 

V \ 

'■v 
\ 

L 

AS SHOWN \ ML 

v 

% 
\\\\ ■r 

L V 

O ■v 
S 

m 

X V / 

C 

< 

/ 
n R 

7 
55 

/ 

7 250 

* 

♦ 
V 

h 

DC LOAD MA LI AM PER I 
MCW-msT 
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* Hither value* of capacitance than indicated mar be uaed bat the effective plate aupplr 

impedance may have to be {ncreaacd to prevent exceeding the maximum ratint for hot- 

switchlnr transient plate current. 

#This value is adequate to maintain optimum retulation in the ration to tbe right of 

line L - 10H on curve OPERATION CHARACTERISTICS with Choke Input to Filter, 

provided tbe load currents are not lees than 35 mA and 50 mA, respectively, for plate-to- 

plate supply voltatea of 700 and 1000 volts (nas). 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to chart at end of section. 

5Y4G 

SY4GA 

5Y4GT 

5Z3 

5Z4 

6A3 

6A6 

6A7 

6A7S 

6A8 

6A8G 

6A8GT 

NC 

4 

M 

3 6 

H 

5CE 

HIGH-MU TRIODE 6AB4 

Miniature type used as cathode-drive amplifier, fre- 

quency converter, or oscillator at frequencies up to 

300 MHz in television and FM receivers. Outlines sec- 

tion, 5C; requires miniature 7-contact socket. Heater: 

volts (ac/dc), 6.3; amperes, 0.15. For maximum ratings, 

characteristics, and curves, refer to type 12AT7. 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to chart at end of section. 

6AB5/6N5 

6AB7 

6AC56T 

6AC7 

Kra ®Tj 

r NC 
6 7 

5 

4 

1 KT 5 10 
3 

2 I 
PT 

3 

6AC10 

12FE 

HIGH-MU TRIPLE TRIODE 

Duodecar type used in matrixing (color-difference) 

*T| circuits of color television receivers. Outlines section, 

8C; requires duodecar 12-contact socket. Heater; volts 

0x3 (ac/dc), 6.3; amperes, 0.6; average warm-up time, 11 

M seconds; maximum heater-cathode volts, ±200 peak, 

100 average. 

Class Ai Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate VoiUae   

Plate Dinfllpatlon     

CHARACTERISTICS 

Plate Voltage   

Cathode-Blau Reeistor   

ArapHflcation Factor  

Plate RoaHtance (Approx.)    

330 

2 

200 

150 

62 

10700 

volts 

watts 

volta 

ohms 

ohms 
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Tr&nftcondactanc*     6800 

PUt« Current   9 

Grid Voltage (apr>rox,) for plate current of 100 mA   —6 

MAXIMUM CIRCUIT VALUE 

Grid-Circuit Reslataac*     0.5 

* 

6AD6G Refer to chart at end of section, 

6AD7G Refer to chart at end of section. 

jOBhos 

n»A 

volta 

megohm 

6AD10 

BEAM POWER TUBE— 

SHARP-CUTOFF PENTODE 

Duodecar type used as FM detector and audio-fre- 

quency output amplifier in color and black-and-white 

television receivers. Outlines section, 8B: requires 

duodecar X2-contact socket. 

•s# S. r « 

9 9 

% 9 4 

10 a « 

t i 

** 

H 

12E2 

Hester VolUge (sc/dc)   

Hester Current   

Hester-Cathode Voltsge: 

Peski'vslne   

Aversge rala®  

Direct Interelectrode Cspscitsnces: 

Beam Power Unit: 

Grid' No.l to Plate    

Grid No.1 to Cathode, Hester, Grid No.2. Grid Ho.8, 

and Interns) Shield    

Plate to Cathode, Heater, Grid No.2, Grid No.3, 

:and Internal Shield   

Pentode Unit: 

Grid No.l to Plate    

Grid No.8 to Plate   

Grid No.l to Cathode, Heater, Grid No.2, Grid No.8, 

and Internal Shield    

Grid No.S to Cathode, Heater, Grid No.l, Grid No.2. Plate, 

and Internal Shield     

Grid No.l to Grid Na.8   

Plate of Beam Power Unit to Plate of Pentode Unit   

6.8 

1.05 

±200 max 

100 max 

0.26 

11 

11 

0.024 

3.4 

8 

O.S 

0.12 

0.34 

volts 

amperes 

volts 

volta 

PF 

PF 

PF 

PF 

PF 

PF 

PF 

PF 

PF 

Beam Power Unit as Class K Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Voltace .    

Grid-No.2 (Screen-Grid) Voltage   

Plate Dissipation    

GrId-^(o.2 Input   

TYPICAL OPIRATION 

Plate Voltage   

Grid-No,2 Voltage     

Grid-No.i (Control-Grid) Voltage   

Peak AF Grid-No. I Vohage   

Zero-Signal Plate Current   

Maximtun-SIgnaL Plate Current   

Zero-Signal Grid-No.2 Current   

Uaxfmom-Signa) Grid-No.2 Current   

Plate Resistance (Appro*.)    

Trans conductance  V  

Load Resistance    

Total Harmonic Distortion   

276 

275 

10 

2 

250 

250 

—8 

8 

35 

39 

2.5 

7 

0.1 

6500 

8000 

10 

4.2 

0.25 

0.6 

volts 

volts 

watts 

watts 

volts 

volts 

volts 

volts 

mA 

SnA 

»nA 

mA 

megohm 

Minhos 

ohms 

per cent 

watts 

megohm 

megohm 

MAXIMUM CIACUIT VAiUIS 

Maximum-Signal Power Output   

Grid-No.l-Circuit Resistance: 

For ftxed-bias operation   

For cathode-bias operation     

Pentoda Unit as Class Ax Amplifier 

CHARACTERISTICS 

Piste Supply VolUge  160 vt>h» 

Grid No.8 (Control Grid)     • Connected to Mgetive end of cntbode reaiitor 

Grid-No-2 (Screen-Grid) VolUge    100 volte 

Grid No.1 (Control Grid)     Connected to negative end of cathode reabtor 

Catbode-Biae Beabtor         180 ohma 

Plate BeabUnce (Appro*.)      0.11 megohm 

Tranaconductanceg Grid No.l to Ptaio     8400 /unbai 
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Trazisconductance, Grid No.3 to Plate    

Plate Current   !!!*.... 

Grid-No.2 Current    

Grid-Nal Voltage (Approx.) for plate current of 20 

Grid-No.8 Voitaae (Approx.) for plate current of 20 fiA   

Pentode Unit at FM Sound Detector 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate VolUae   

Grld*»No.8 Voltagre: 

Ke^atlvo-bias value   

Poaltlve-blaa value  '.., 

GHd-No.2 Supply Voltage *.,. 

Grid-No.2 Voltage  * .... 

Grid-No-1 Voltage: 

Negative-biaa value   

Poeitive^biaa value   

Plate Dl«»lpation   

Grid-No.S Input   

Grid-No.2 Input: 

For grid-No,2 voltage* up to 160 volte  

For grid-No.2 voltagee between 150 and 800 volte !.. 

MAXIMUM CIRCUIT VALUES 

Grid-No.8-Clrcuit Reetetance   

Grid-No.l-Circult Reebtance: 

For Hxed-biaa operation  

For cathode-bias operation   

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to chart at end of section. 

600 

5.2 

5.2 

.5 

—7 

Aahoa 

mA 

m A 

to ha 

Tolts 

300 volte 

—100 volte 

25 volte 

300 volte 

Se« curve page 96 

—60 volte 

0 volte 

1.7 watte 

0.1 watt 

1 watt 

s* ! curve page 96 

0.68 megohm 

0.22 megohm 

0.17 megohm 

6AE5GT 

6AE6G 

6AE7GT 

h e HALF-WAVE 6AF3 

VACUUM RECTIFIER haw 

f'^cnjP(5)c Miniature type used as a damper tube in horizontal* 

*— i deflection circuits of television receivers. Outlines sec- 

c^AAVN tlon, 7C; requires miniature 9-contact socket Socket 

 terminals 1, 2, 3, 6, 7, and 8 should not be used as tie 

K * points. It is especially important that this tube, like 

a(*B other power-handling tubes, be adequately ventilated. 

Type 12AF3 is identical with type 6AF3 except for 

heater ratings. 

Heater Voltaire (ae/de)   "z" volts 

Heater Current   1.2 0.6 ampena 

Heater Warm-up Time (Average)   — u seconds 

Damper Service 

For eperatlon in a 52S-lln«, SO-frame sratem 

MAXIMUM RATINGS (Design-Maximum Values) 

Peak Inverse Plate Voltage#   4500 Tohs 

Peak Plate Current    750 mA 

Average Plate Current     186 mA 

Bulb Temperature (At hottent point)  .'  210 'C 

Heater-Catbode Voltage: 

Peak value   +800 —1500 volte 

Average value   +100 —1000 volts 

4 Pulse duration must not exceed 16% of a horixontal scanning cycle (10 mieroaeconda). 

^ w 6AF4 

  MEDIUM-MU TRIODE 

3 6AF4A 

\\ yv -yy\ 2AF4B, 3AF4A 

* Miniature types used as local oscillators in uhf tele- 

" vision receivers covering the frequency range of 470 

7DK to 890 MHz. Outlines section, 5C and SB, respectively; 
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require miniature 7-contact socket. Types 2AF4B and 3AF4A are identical 

with type 6AF4A except for heater and heater-cathode ratings. 

Heftier Voltage (ac/dc)   

Heater Current   

Heater Warm-up Time (Average) 

Heater-Cathode Voltage: 

Average value   

Direet Interelectrode Capacitances :• 

Grid to Plate   

Grid to Cathode and Heater  

Plate to Cathode and Heater .. 

• With external ehield connected to cathode, except as noted. 

Class At Amplifier 

CHARACTERISTICS 

Plate Supply Voltage   

Cathode-Bias Rcabtor   

Amplification Factor   

Plate Resistance (Approx.)   

Transconductance   

Plate Current   

IAF4 

2AF4B SAP4A «AF4A 

2.86 8.16 6.3 volte 

o.« 0.46 0.225 ampere 

11 11 — seconds 

:£:180 mas : :t60 ma: x ±60 max volte 

100 mai : 26 ma: x 26 max volte 

1.9 PF 

2.2 PF 

1.4 pF 

to plate) 2.2 PF 

80 

1B0 

13.5 

2100 

6600 

17.5 

volts 

ohms 

ohms 

jimhoa 

mA 

3 

• 

TYPE SAF4A 

I, 
►y 

j •/ 

0>/ /, 

• 

1 
if 

f / # 

* 

1 

tOO 150 200 250 

PLATE V0US MCS-77MTI 

UHF Oscillator 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Voltage   160 ▼olt» 

Grid Voltage, Negative-bias value   —50 volts 

Grid Current   2 mA 

Plate Dissipation   2.S watts 

Average Cathode Current   24 mA 

TYPICAL OPERATION AS OSCILLATOR AT IDM MHz 

Plate Supply Voltage   100 volts 

Plate Resistor    220 ohms 

Grid Resistor     10000 ohms 

Plate Current   17 mA 

Grid Current (Approx.)   760 pA 

MAXIMUM CIRCUIT VALUES 

Grid-Circuit Resistance: 

For fixed-blas operation   Not recommended 

For catbode-bias operation   0.6 megobm 
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ELECTRON-RAY TUBE 6AF6G 

Glass octal type used to indicate visually, by means of 

two shadows on the fluorescent target, the effects of 

changes in the controlling voltages. It is a twin-indi- 

cator type and is used as a convenient means of indi- 

cating accurate radio-receiver turning. This type may 

be supplied with pin No. 1 omitted. Tube requires octal 

socket Heater: volts (ac/dc), 6.3; amperes, 0.16. Maximum ratings in indi- 

cator-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. 

4 5 

3 

2 7 

e 

7AG 

"Viff DUAL PENT0DE 6AF9 

Miniature type used in television receiver applications. 

# Unit No.l is used as a video output pentode, and unit 

No.2 as a sound if amplifier, age amplifier, or sync 

*u tinr separator. Outlines section, 6L, except has 10-pin base; 

5 requires miniature 10-contact socket. 

***** Vo'Uae (ac/dc)   S.8 volta 
Heater Current   0.86 awoere 

Peak Heater-Cathode Voltage   ±200 ma* volta 

Direct Interelectrode Capacitance#; Unit No.1 Unit Na.J 

Plate to AH Other Electrode* (except grid No.l) 7 11 PF 

Grid Nal to AH Other Electrode* (except plate) 12 10 nF 

X* ,Grid   0105 01<0 PF 
Grid No.l to Heater     0.140 nF 

Plate of Unit No.l to Plate of Unit No. 2  0.160 ma* dF 

Grid No.l of Unit No.l to Grid No.l of Unit 

2         0.010 max nF 

Plate of Unit No.l to Grid No.l of Unit No.2 ... 0.100 max pF 

Plate of Unit No.2 to Grid No.l of Unit No.l .. 0.006 max pF 

Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) Unit No.l Unit NaJ 

P ate Supply Voltage    650 rm eolta 

Plate Voltage   26fl 2f>0 

ifc,"*n"Grid) Supply Voltage   660 660 voha 
Grid-No.2 Voltage   2/wi 9Rn t. 

Cathode Current ....   M ^ 

riate Di*»ipation 6^ i ? 

Grid-No.2 Input   2^5 06 watt* 

CHARACTERISTICS 

  170 160 volt* 
Grid-No.2 Voltage   I7Q jka voltn 

Grld-No.l (Control-GHd) Voltage     -2.6 -2A vo^ 

Mxi Factor, Grid No,l to Grid No.2     88 88 

Internal ReaUtance   0.032 0.16 megohm 

Tr*n»conductance   22000 8500 umho* 

Plate Current     ....... an in t«A 

Grid-No.2 Current  7.3 3.O Sa 

MAXIMUM CIRCUIT VALUE 

Grid-No.l-CIrcuit Resistance   1 1 megohm 
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6AF11 DUAL TRIODE— 

isAFii SHARP-CUTOFF PENTODE 

Duodecar type used in television receiver applications. 

The high-mu triode unit is used for age keyer service, 

the medium-mu triode unit for sync separator service, 

and the pentode unit for video amplifier service. Out- 

lines section, 8C; requires duodecar 12-c6ntact socket. 

Type 15AF11 is identical with type 6AF11 except for 

heater ratings. 

«Tt rS 

*T| Ft 6 7 

9 
'T a 

4 
rs 

3 O 

P 
2 B 

O 

120P 

HeaUr VoIUnre (ac/dc)   

Hc«Ur Current   

Heater Warm-up Time (Average) 

Heater-Cathode Voltage: 

Peak value    

Average value   

Class At Amplifier 

Triode 

MAXIMUM RAT1N6S (Design-Maximum Values) 

Plate Voltage 

CAPU 

6.S 

1.05 

±200 max 

100 max 

ISAFII 

14.7 

0.45 

11 

±200 max 

100 max 

volts 

amperes 

seconds 

volts 

voita 

Unit Na.l 

330 

Triode Pentode 

Unit Ne-2 Unit 

380 

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 1SB volts .... 

For grid-No.2 voltages between 1S6 and 380 

volts     

CHARACTERISTICS 

Plate Supply Voltage    

Grid-No.2 Supply Voltage   

Grid-No. 1 Voltage    

Cathode-Bias Resistor   

Amplification Factor   

Plate Resistance (Appro*.)   

Transconductance   

Plate Current   

Grid-No,2 Current   

Grid-No. 1 Voltage (Appro*.) for plate current 

of 100 mA   

MAXIMUM CIRCUIT VALUES 

Grld-No.l-Circuit Resistance: 

For fixed-bias operation   

For cathode-biaa operation    

0 

l.l 

0 

2 

330 

3S0 

volts 

volts 

See curve page 96 

0 

5 

— 1.25 

volts 

watts 

watts 

200 260 

 p 

169 

220 100 

68 41   

12400 MOO 68000 

6600 4400 11000 

7 9.2 24 

  .—- 4.8 

  —e.s —10 

0.6 0.5 0.25 

I 1 1 

See curve page 96 

volts 

volts 

volts 

ohms 

ohms 

jtmhos 

mA 

mA 

volts 

megohm 

megohm 

5 

a 

n 

T 

18 

r4 

6AG5 SHARP-CUTOFF PENTODE h, 

Miniature type used in compact radio equipment as an 

rf or if amplifier up to 400 MHz. Outlines section, 5C; 03(2 

requires miniature 7-contact socket. For typical opera- 14 

tion as a resistance-coupled amplifier, refer to Resist- cM 

ance-Coupled Amplifier section. 7B0 

Heater Voltage (ac/de)   6.3 

Heater Current  : ;    0.3 

Direct Inter elect rode Capacitances: 

Pentode Unit: 

Grid No.l to Plate       0.030 max 

Grid No.l to Cathode, Heater. Grid No.2# Grid No.3, 

and Internal Shield    6.5 

Plate to Cathode. Heater. Grid No.2. Grid No.3, 

and Internal Shield   1.8 

Triode Unit: 

Grid No.l to Plato and Grid No.2    2.5 

Grid No.l to Cathode. Heater. Grid No.8. and Internal Shield • 3.6 

volts 

ampere 

pF 

PF 

PF 

PF 

pF 
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Grid No.2 to CAthode. Heater. Grid No.8, and Internal Shield 

Plate to Cathode, Heater, Grid Jfo-S. end Interh«l Shield • 

Class A} Amplifier 

« • 

8 

a 

pF 

»F 

MAXIMUM RATINGS (C^sign-Canter Values) Cenaaelien* Caiui«ctioK» 

PlaU VolUae   800 300 yoJU 

Grid-No.2 (Screen-Grid) Supply Voltaae   — 500 voha 

Grid-No.2 Voltage   — See curve page 06 

Grid-No. 1 (Control-Grid) Voltage^ PoaHive-biaa value 0 0 volts 

Plate Dissipation     2.6 2 watU 

Gnd-No.2 Input: 

For gHd-No.2 voltages up to 160 volts   — 0.5 watt 

For grid No.2 voltages between 160 and 800 volta — See curve page 06 

CHARACTERISTICS 

Plate Supply Voltage   ISO 250 100 126 260 

Grid-No. 2 Supply Voltage   — — 100 125 160 

Cathode-Bias Resistor      830 820 180 100 180 

AmpUfleatkm Factor   46 42 — — — 

Plate Resistance (Approx.)   0.008 0.01 0.6 0.5 0.8 

Transconductance   6700 8800 4600 6100 5000 

Plate Current  .*  7 6.5 4.6 7,2 6.6 

Grid-No.2 Current   — — 1.4 2.1 2.0 

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

10 aA    — _ _6 _6 —8 

• Grid No.2 connected to plate. 

volts 

volu 

ohms 

megohm 

pmhos 

mA 

mA 

volta 

c. 
* 4 

POWER PENTODE 6AG7 

Metal type used in output stage of video amplifier of 

V P color and black-and-white television receivers. Outlines 

8Y section, 2B; requires octal socket. 

Heater Voltage (ac/dc)      S.8 volts 

Heater Current    0.66 ampere 

Peak Heater-Cathode Voltage   ±00 max volts 

Direct Inter elect rode Capacitances :• 

Grid No.l to Plate   0.06 max pF 

Grid No.l to Cathode. Heater, Grid No.2, Grid No.8, Shell, 

and Internal Shield   18 pF 

Plate to Cathode, Heater, Grid No.2, Grid No.8, Shell, 

and Internal Shield    7-6 pF 

• Pins 1 and 3 connected to Pin No,6. 

Class At Amplifier 

MAXIMUM RATINGS (Design-Center Values) 

Plate Voltage         800 volU 

Grid-No.2 Voltage   800 volta 

Grid-No. 1 Voltage, Positive-bias value    0 volts 

Plate Disaipatlon       8 watts 

Grid-No.2 Input      2.6 watU 

CHARACTERISTICS 

Plate Voltage      volts 

Grid No.8 (Suppressor Grid)'.. Connected to cathode at socket 

Grid-No.2 (Screen-Grid) Voltage   160 volts 

GHd-No.l (Control-Grid) Voltage     —3 volts 

Peak AF Grld-No.l Voltage  v  3 volts 

Zero-Signal Grid-No. 2 Current   80 mA 

Maximum-Signal Grid-No.2 Current   30.6 mA 

Zero-Signal GHd-No.2 Current    7 mA 

Maximum-Signal Grld-Na.2 Current   9 mA 

Plate Resistance   0.13 megohm 

Transconductance   11000 jtmhoe 

Load Resistance   10000 ohms 

Total Harmonic Distortion    7 per cent 

Maximum-Signal Power 'Output   3 watts 

MAXIMUM CIRCUIT VALUES 

Grid-No.l-€ircuit Resistance: 

For ftxed-bias operation   0.26 megohm 

For cathode-bias operation    • 1 megohm 
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6AG11 TWIN DIODE—TWIN TRIODE .r,'SJ51 

Duodecar type containing two diodes and two high- xMy?)*** 

mu triodes, used primarily in FM stereo multiplex 

service. Outlines section, 8A; requires duodecar 12- 

contact socket. Heater: volts (ac/dc), 6.3; amperes, 

0,75; maximum heater-cathode volts, ±200 peak, 100 ^ ^ 

average 12DA 

Class At Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

Pl»t« Voltage   330 rolta 

Plate Dissipation   2 watts 

CHARACTERISTICS 

Plata Voltaae   125 voHs 

Grid Voltaae     —1 volt 

Amplification Factor   66 

Plata Raslstancc (Approx.)   8500 ohms 

Trmnsconductance   7800 Mnihos 

Plate Current    7.5 mA 

Grid Voltage (Approx.) for plate current of 50 /aA   —5 volts 

Diode Units (Each Unit) 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Current    6 mA 

CHARACTERISTICS 

Tube Voltage Drop for plate current of 18 mA   6 volts 

6AH4GT Refer to chart at end of section. 

6AH6 Refer to chart at end of sectiona 

5 

6 

K 

03 

ts 

6AK5 

6AK5/ SHARP-CUTOFF PENTODE h,, 

EF95 

Miniature types used as rf or if amplifiers especially c,'1 

in high-frequency wide-band applications at frequen- 

cies up to 400 MHz. Outlines section, 5B: require min- 1®^ 

iature 7-contact socket. 

Heater Voltage (ac/dc)   fi.S 

Heater Current     0.176 

Peak Heater-Cathode Voltage   ^90 max 

Direct Interelcctrode Capacitances (Approx.) :• 

Grid to Plate 0.02 

Grid No.l to Cathode». Heater, Grid No.2, Grid No.8, and 

Internal Shield   4.0 

Plate to Cathode, Heater, Grid No.2, Grid No.3, and 

Internal Shield  2.8 

• With external shickl connected to pin 2 or 7. 

Class At Amplifier 

MAXIMUM RATINGS (D«slgn-Center Values) 

Plate Voltage   180 Tolls 

Grid-No.2 (Screen-Grid) Voltage   See curve page 96 

Grid-No.2 Supply Voltage   180 volts 

Grid-No.I Voltage, Poaitlve-blas value   0 volts 

Plate Dissipation   1.7 watts 

Grid-No.2 Input: 

For grid-No.2 voltages up to 90 volts   0.6 watt 

For grid-No.2 voltages between 90 and 180 volta   See curve page 96 

Cathode Current    18 mA 

CHARACTERISTICS 

Plate Supply Voltage     120 180 

Grid-No.2 Supply Voltage* V. .v.. .V.  %  120 

volts 

ampere 

volts 

PF 

PT 

PF 

volts 

volta 
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Cftthode-Btai Resistor    

Plato Resistance (Approx.)   

Transconductance   

Plate Current   

GHd-No.2 Current   

Grid-No.1 Voltage for plate current of 10 mA 

180 180 obma 

0.8 0.6 megohm 

6000 6100 jimhos 

7.6 7.7 mA 

2.5 2.4 mA 

—8.6 —8.6 voha 

M K 5 

4 

a 7 

2 S 

6AL3 

HALF-WAVE 

VACUUM RECTIFIER 

Miniature type used as damper tube in horizontal-de- 

flection circuits of black-and-white television receivers. 

Outlines section, 7D; requires miniature 9-contact 

socket. 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 ade- 

quately ventilated. Heater: volts (ac/dc), 6.3; amperes, 

1.55. 

Damper Service 

For operation in a 52S-line. SO-fraao systom 

MAXIMUM RATINGS (Design-Center Values) 

Peak Invorse Plato Voltage# (Absolute maximum)   

Peak Plate Current     

Average Plate Current   

Plate Dioaipatlon   

Peak Heater-Cathode Voltage   !!! 

• Under no circumstances should this absolute vahie be exceeded. 

# Pulse duration must not exceed 16% of a horizontal scanning cycle (10 microseconds). 

7M0# 

650 

220 

6 

6600 

▼ofts 

znA 

mA 

watts 

volts 

6AL5 

TWIN DIODE 3AL5. 12AL5 

Miniature, high-perveance type used as detector in FM 

and television circuits, especially as a ratio detector in 

ac-operated FM receivers. 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 

MHz. Outlines section, 5B; requires miniature 7-contact socket Types 3AL5 

and 12AL5 are identical with type 6AL5 except for heater ratings. 

4 5 

3 fi 

2 7 

12AL6 

12.6 

0.15 

^ „ 3 A US SALS 
Hester VolUgc (sc/dc)   g.16 g.8 

Heater Current •  0.6 0.3 

Heater Warm-up Time (Average)   11 — — 

Peak Heater-Cathode Voltage.    ±830 max ±330 max ±380 max 

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 

2.6 

3.4 

8.4 

0.068 

volta 

ampere 

seconds 

volts 

PP 

PP 

PF 

PP 

PF 

Half-Wave Rectifier 

MAXIMUM RATINGS (Design-Center Values) 

Peek Inverse Plate VoKaare 

Peak Plate Current (Per Plate) ... 

Average Output Currant (Per Plate) 

TYPICAL OPERATION 

AC Plate Voltage per Plate (nna) 

Mln. Total Effective- Plate-Supply Impedance per 

PI Average Output Current per Plate a • • 

330 

64 

9 

117 

300 

» 

voha 

mA 

voha 

obma 
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• AVERAGE CHARACTERISTJCS 

MALr-wAvc ntcrviCAryoH-imcLz nooc 

TYPC6AL5 

VOLTS 

o 

Pf\V2 

% 

a o 
* 

*x * 
K 

o 

s 
L'ii 

4 

•> 

z 

K> 

So 

OC VOLTS OCVCUOPCD BY wooc 

6AL7GT Refer to chart at end of data section. 

Pp 02p 

6AL11 BEAM POWER TUBE— 

WALII, 12AL11 SHARP-CUTOFF PENTODE 

Duodecar type used as FM detector and audio-fre- 

quency output amplifier in television receivers. Outlines 

section, 8C; requires duodecar 12-contact socket. Types 

10AL11 and 12AL11 are identical with type 6AL11 ex- 

cept for heater ratings. 

OIB IS 7 6 
K 

8 5 

®3p 
9 4 

3 10 g*b 

z 
f 

Kp a 
a 

•ALII 

6.8 

0.9 

Heater Volume (*c/dc)   

Heftier Current   

Heftier Warm-up Time (Average)   — 

Heater-Cathode Voltage: 

Peak value   ^:200 max 

Average value    100 max 

Direct Intereltetrode Capacitance: 

Beam Power Unit: 

Grid No.l to Plate   

Grid No.l to Cathode* Heater* Grid No.2, Grid No.S* 

and Internal Shield   

Plate to Cathode* Heater* Grid No.2* Grid No.3* 

and Internal Shield   

Pentode Unit: 

Grid No.l to Plate     

Grid No.3 to Plate     

Grid No.l to Cathode* Heater, Grid No*2* Grid No.S* 

and Internal Shield   

Grid No.a to Cathode* Heater* Grid No.l, Grid No.2* 

Plate* and Internal Shield   

Grid No.l to Grid No.8   

Pentode Plate to Beam Power Plate   

I0ALI1 

9.8 

0.6 

11 

—200 max 

100 

Beam Power Unit as Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Voltage    

Grid-No.2 (Screen-Grid) Voltage     

Plate Dimaipation   

Grid-No.2 Input       

12BU 

12AL11 

12.6 

0.45 

11 

±200 max 

100 

0.26 

11 

18 

0.084 

8.2 

6.5 

7.5 

0.24 

0.12 

275 

275 

10 

2 

volts 

apere 

seconds 

volta 

volts 

PF 

PF 

PF 

PF 

PF 

pF 

PF 

pF 

PF 

volts 

volta 

watts 

watts 

I 
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volts 

volts 

volts 

volts 

mA 

mA 

mA 

mA 

megohm 

jimbos 

ohms 

per cent 

waits 

megohm 

megohm 

TYPICAL OPERATION 

Plate Voltage     9Kn 

GHd-No.2 Voltage     ::::2M 

Grid«No,l (Control-Grid) Voltage ...     o 

Peak AF Grid-No.l VolUge^ i# ft 

Zero-Signal Plate Curi-eni  !!!.!!!! 35 

Maximum-Signal Plate Current  i!!.!!!. ! 39 

Zero-Signal Grid-No.2 Current  ?!!!!!!!/!!!! 2.5 

Maximum-Signal Grld-No.2 Current  !...!!.!• 7 

Plate Resistance (Appro*.)    !.!!!". 0.1 

Transconductance   G500 

Load Resistance  5000 

Total Harmonic Distortion  ...!.!!!!!!!!.!! 10 

Maximum-Signal Power Output  !.. ! !/!• 4 2 

MAXIMUM CIRCUIT VALUE 

Grtd-No.l-Circuit Resistance: 

For fixed-bias operation   0 25 

For cathode-bias operation  !!!.'!!.'!!.!.'!*! 0.5 

Pentode Unit as Class A, Amplifier 

CHARACTERISTICS 

Plate Supply Voltage       150 

Grid-No.3 (Suppressor-Gvid) Voltage   0 

Grid-No.2 (Screen-Grid) Supply Voltage ... "     100 

Catbode-Biaa Resistor   ,,*.*]]' 5^0 

Plate ReaUtance (Appro*.)  !.!!!*!!  0 15 

Trans conductance, Grid No.l to Plate   1000 

Transconductance, Grid No.3 to Plate  .!!!!!!!! 400 

Plate Current     1 <i 

GHd-No.2 Current     2 1 
S^rm - .. - . *        ^.1 
Grid-No.l VoHage (Appro*.) for plate current of 80 /iA   —4.5 

Grid-No.3 Voltage (Approx.) for.plate current of 50 jxA ... # —4.5 

Pentode Unit as PM Detector 

MAXIMUM RATINGS (Design-Maximum Values} 

Plate Voltage   . ... 330 

Grid-No.3 Voltage  !.!!! " * * 29 

Grid-No.2 Supply Voltage      ..   350 

Grid-No.2 Voltage  !.!!!!!!!!! 

Grid-No.l (Control-Grid) Voltage. Poeitivc-bias value   0 

Plate Dissipation   1.7 

Grid-No.2 Input: 

For grid-No.2 vohages up to 156 vn)U   1.1 watts 

For grid-No.2 voltages between 165 and 580 volts   See curve page 96 

Refer to chart at end of section. 6AM4 

Refer to chart at end of section. 6AM8 

volts 

volts 

volts 

ohms 

megohm 

/imhoe 

/xmhos 

mA 

mA 

volte 

volts 

volts 

volts 

volts 

curve page 96 

volte 

watts 

b 

•4 t 

3 7 

2 S 

6AM8A 

SAMS 

9CY 

DIODE— 

SHARP-CUTOFF PENTODE 

Miniature type used in television receiver applications. 

The pentode unit is used as an if amplifier, video am- 

plifier, or age amplifier. The high-perveance diode is 

• used as an audio detector, video detector, or dc re- 

storer. Outlines section, 6B; requires miniature 9-con- 

tact socket. Type 5AM8 is identical with type 6AM8A 

■ except for heater ratings. 

* 4 # 4 0 

Heater Voltage (ac/dc)   

Heater Current   

Heater Warm-up Time (Average)   

Heater-Cathode Voltage: 

Peak value   

Average value   

Direct Interelectrode Capacitances: 

Diode Unit: 

Plate to Cathode and Heatek   

Cathode to Plate and Heater ,*  

Pentode Unit: 

Grid No.X to Plate    

Grid No.1 to Cathode, Heater. Grid Ncx2, Grid Noli and 

Internal Shield   

Plate, to Cathode. Heater. Grid No.2. Grid Na8, and  

Internal Shield    

SAMS 

4.7 

0.6 

100 max 

±200 max 

100 

SAM8A 

6.3 

0.45 

100 max 

±200 max 

100 max 

1.8 

8 

0.015 

6.6 

2.6 

volts 

mpeve 

vults 

volts 

vults 

PF 

PF 

PF 

PF 

PF 
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Pentode Grid No.l to Diode Pllte  0.00$ ©p 

Pentode Plete to Diode Cathode   O.lfi ©p 

Pentode Plate to Diode Plate   0.1 pF 

§ 

(M 

if i2 20 

9 

is 19 

g_ 

5>a K5 

TYPE 6AM8A PENTODE UNIT 

0R1D No.3 AND INTERNAL SHIELD 

CONNECTED TO CATHODE AT SOCKET 

GRID-No2 VOLTS *150 

h EC|"0 

\ 

=1 

\ 

ORID-Nol VOLTS EC|«-2 

Vldz rln I i 

\ 

EC.-O 

4 
2 

3 

(00 ISO 200 290 

PLATE VOLTS 

300 

-a505T2 

Pentode Unit as Class Ai Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Voltage   8S0 volta 

Grid-No.8 (Suppreasor-Grid) Voltage. Positive value   0 volta 

Grid-No.2 (Screen-Grid) Supply Voltage   580 volts 

Grid-No.2 VolUge   See curve page 96 

Grid-No.l (Control-Grid) Voltage. Positive-bias value   0 volts 

Plate Dissipation   8.2 watts 

Grld-No.2 Input: 

For grid-No.2 voltages up to 165 volts   0.56 watt 

For grid-No.2 voltages between 166 and 330 volts   See curve page 9$ 

CHARACTERISTICS 

^^v,Su?p,y VolU,re   12& volts 
••••••••  Connected to cathode at socket 

Grid-No.2 Supply Voltage   125 volts 

Cathode-Bias Resistor   5$ ohms 

Plate Resistance (Approx.)   0.8 megohm 

Transconductance   7800 ^mbos 

-VC"rr?nt '.•••/  12.6 mA 
Grid-No.2 Current   8.2 mA 

Grid-No.l Voltage (Approx.) for plate current of 20 /iA   —6 volts 

Grid-No.l VolUge (Approx.) for plate current of 2 mA   —5 volU 

MAXIMUM CIRCUIT VALUES 

Grid-No.l-Cireuit BesisUnce: 

For fixed-bias operation   0.25 megohm 

For cathode-bias operation    1.0 megohm 

Diods Unit 

MAXIMUM RATINGS (Design-Maximum Values) 

Average Plate Current   S mA 

6AN4 
HIGH-MU TRI0DE 

Miniature type used as mixer or rf amplifier in cath- 

ode-drive circuits of uhf television tuners covering the 

frequency range of 470 to 890 MHz. Outlines section, 

8B; requires miniature 7-contact socket. 

H K 
5 4 

3 4 

2 7 

7DK 
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VolUire («c/dc)   C.S 

Heater Current  ]'  0.226 

Heater-Cathode Voltaire: 

Fetk value    :t200 max 

Average value   100 

Direct Intereleetrode Capacitances: 

Grid to Plate   1.7® 

Grid to Cathode and Heater  !,!!!!....  

Plate to Cathode and Heater   1.8° 

Heater to Cathode    ]' *  2.d4 

GrW to Cathode   !!..!!  2.64 

Plate to Cathode  , . ////.  0.184 

Cathode to Grid and Heater     6.7* 

Plate to Grid and Heater   8.44 

#With external shield connected to cathode. 

4 With external shield connected to around. 

• With external shield connected to grid. 

Class At Amplifier 

MAXIMUM RATINGS (Design-Center Values) 

Plate Voltage    300 

Cathode Current   80 

Plate Dissipation     4 

CHARACTERISTICS 

Plate-Supply Voltage   200 

Cathode-Bias Resistor        100 

Amplification Factor  ] 70 

Transconductance  10000 

Plate Current     IS 

Grid Voltage (Approx.) for plate current of 20 aA ...!!!!!.  —7 

MAXIMUM CIRCUIT VALUES 

Grid-Circuit Resistance: 

For fixed-bias operation   0.1 

For cathode-bias operation    0.6 

volts 

ampere 

volts 

volts 

PF 

PF 

PF 

PF 

PF 

PF 

PF 

PF 

volts 

mA 

watts 

volts 

ohms 

pmhos 

mA 

volts 

megohm 

megohm 

Refer to chart at end of section. 
6AN8 

h A MEDIUM-MU TRIODE 6AN8A 

«T Ca SHARP-CUTOFF PENTODE sans 

r=i.f^MD P Miniature type used in color television receiver ap- 

plications. The pentode unit is used as an intermediate- 

CT^AT frequency amplifier, a video amplifier, an age amplifier, 

Cy" 0 or a reactance tube. The triode unit is used in low- 

'T frequency oscillator, sync-separator, sync-clipper, and 

. phase-splitter circuits. Outlines section. 6B; requires 

aDA miniature 9-contact socket. Type 5AN8 is identical 

with 6AN8A except for heater ratings. 

SANS SANSA 

Heater Volt««e (ac/dc)   4.7 6.S volta 

Heater Current   0.8 0.46 ampere 

Heater warm-up Time (Average)   |1 U aeconds 

Hc*tcr-C*thod* VolUgc: 

Pemh valu«     ±200 max ±200 max volta 

Average value   100 max 100 volta 

Direct Intereleetrode Capacitance*; 

Triode Unit: 

Grid to Plate ..     1,5 pF 

Grid to Cathode and Heater    2.0 pF 

Plate to Cathode and Heater   0.2A pY 

Pentode Unit: 

Grid No.l to Plate   0.04 max pF 

Grid No.l to .Cathode* Heated Grid No.2* Grid No.8* and 

Internal Shield 7 pF 

Plat^ to Cathode, Heater, Grid No.2, Grid No.8, and 

Internal Shield         2.4 pF 

Triode Grid to Pentode Plate    0,02 pF 

Pentode Grid No.l to Triode Plate   0.02 pF 

Pentode Plate to Triode Plate    0.16 pF 
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Class Ax Amplifier 

MAXIMUM RATINfiS (Design-Maximum Values} 

Plat* Voltage   

GHd-No.2 Supply VoKage   

Grid-No.2 (Screen-Grid) Voltage   

Grid-No.l (Control-Grid) Voltage, Positive-biae value 

Plate Diaeipation   

Grid-No.2 Input: 

For grid-No.2 voltages up to 166 voha   

For grid-No.2 voltages between 166 and 330 volta 

CHARACTERISTICS 

Plate Supply Voltage   

Grid-No.2 Supply Voltage   

Grid-No.l Voltage   

Cathode-Bias Resistor   

Ampliftcation Factor   

Plate Resistance (Approx.)   

Transconductance   

Plate Current   

Grid-No.2 Current    

Grid-No.l Voltage (Approx.) for plate current of 

Grid-No.l VolUge (Approx.) for pUto current of 

1.6 mA   

MAXIMUM CIRCUIT VALUES 

Grid-No.l-CSrcuil Reaiatance :• 

For flxed-biaa operation   

For cathode-bUa operation   

Triode Unit 

330 

0 

2.8 

ISO 

■—8 

21 

4700 

4600 

16 

17 

0.6 

1.0 

Pentad* Unit 

330 volt* 

330 volta 

See curve page 96 

0 volta 

2.3 watta 

0.65 watt 

See curve page 96 

17 

126 

125 

66 

mm 

7S00 

12 

3.8 

—6 

—S 

0.26 

1.0 

volta 

volu 

volta 

oh ma 

ohms 

pmhoa 

mA 

mA 

volta 

volu 

me^obm 

megohm 

• If either unit ia operating at maximum rated canditiooa. grid-No. 1-circuit realstanee for 

both uniU abould not exceed the stated values. 

TYPE 6AN8A PENTODE UNIT 

OmO-No.2 VOLTS"ISO 

3D 
EC1-0 o> 

UJ 
-O 

23 

-1.0 

20 

ORC-Nol VOLTS ECl-H.S 

* 15 

-2.0 
u» 

KK) 200 300 400 

PLATE VOLTS MCI-MOST 

TYPE 6AN8A 

TRIO DC UNIT 

30 
O 

oi «v 

25 v 
*> 

to 

< 20 * 

3 O o s 
15 or 

o > 

P 
5 io s 

5 

100 400 

•aCS-MOST 

200 300 

PLATE VOLTS 

6AQ5 Refer to chart at end of section. 

6AQ5A BEAM POWER TUBE ^ 

5AQ5, 12AQ5 / JL Vel6" 

Miniature type used as output amplifier primarily in 

automobile receivers and in ac-operated receivers and, 

triode-connected, as a vertical-deflection amplifier in oj 

television receivers. Outlines section, 5D; requires cf 

miniature 7-contact socket. Within its maximum rat- 7BZ 

ings, the performance of this type is equivalent to that of larger types 6V6 

and 6V6GTA. Types 5AQ5 and 12AQ5 are identical with type 6AQ5A 

except for heater ratings. 

5AQS CAQSA 12AQ5 

Hester Voltage (ac/dc)   4.7 6.8 12.6 volta 

Heater Current       0.6 0.46 0.226 ampere 

Heater Warm-up Time (Average)    11- 11 — aecondt 

Heater-Cathode Voltage: 

Peak value   ±200 max ±200 max ±200 mux volts 

Average value   100 max 100 max 100 max volu 
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Direct Interelectrode CepeciUnc* (Appro*.) t 

Grid No.l to Plate   9 4 

Grid No.l to Cathode, Heater. Grid No.2, and Grid Noij '!!!! 'g 

Plate to Cathode, Heater. Grid No.2. and Grid NaS   g.6 

Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values} 

Plate Voltage   275 

Grid-No.2 (Screen-Grid) Voltage   * * * 975 

Plate Diaalpation     ,, 

Grid-No.2 input  !.!!!!!!!!!!!!!;!!!2 

Bulb Temperature (At hottest point)    1  250 

CHARACTERISTICS 

Plate Voltage   260 

Grid-No.i Voltage  !!!!!!!!!!!!!!!! —12.B 

Amplification Factor   9.6 

Plate Reeistance (Appro*.)   1970 

Transeonductance   4g00 

Plate Current  "!!.!!!  40 6 

Grid-No.1 Voltage (Appro*.) for plate current of 0.8 mA . "—37 

TYPICAL OPERATION 

M 'or type 6V6GTA within the limitations of the maximum ratings. 

MAXIMUM CIRCUIT VALUES 

Grld-No.l-Circult Resistance: 

For fixed-bias operation   0.1 

For cathode-bias operation  !!..! o!6 

Vertical Deflection Amplifier (Triode Connection)* 

For opermtion in n 52S-Iine, 30-fraaie syBtcni 

MAXIMUM RATINGS (Design-Maximum Values) 

DC Plate Voltage   27S 

Peak Poeitive*PuUe Plate VolUge#  !!!!!!!!!! 1100 

Peak Negative-Pulse Grid-No.l (Control-Grid) VolUge   —276 

Penk Cathode Current   X15 

Average Cathode Current   40 

Plate Dissipation   # 10 

Bulb Temperature (At hottest point)  260 

MAXIMUM CIRCUIT VALUE 

Grid-No. 1-Circu(t Resistance, for cathode-bias operation   2.2 

• Grid No.2 connected to plate. 

# Puke duration must not exceed 16% of a vertical scanning cycle (2.6 

PF 

PF 

pr 

volts 

volts 

watts 

watts 

•C 

volts 

volU 

ohms 

^mboe 

ma 

volts 

megohm 

megohm 

volts 

volts 

volts 

mA 

mA 

watts 

•c 

megohms 

milliseconds). 

CM 
U 

lU 

| Si! 200 

o a 

Sg150 

100 

90 

TYPE 6 AOS A 

PENTODE CONNECTION 

ORIO-No. 2 VOLTS • 250 

S3 

I 0 

+\o 

♦ 5 

+5 

o| 

VOLTS EC 5 
Nal 

GP 

0 
30 

2 

30 

20-=. 

10s 

0i 
I 

Q 

S 

100 200 300 400 500 

PLATE VOLTS 

^ 125 

ISO 
TYPE 6AQQA 

TRWOE CONNECTION 

GRID No.2 CONNECTED 

TO PLATE 

O 

o 

I 
2 JOG Ai O 

>y a: 

5 
75 

or 

5 

o 

am 
<§; lb 

3 
o 

■v 
* 

a! 
♦ 

o 

f 

•IC9-4807TI 

100 200 300 400 900 

PLATE VOLTS MC9-4953TI 

Refer to chart at end of section. 

Refer to chart at end of section. 

6AQ6 

6AQ7GT 
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6AQ8 

6AQ8/ 

ECC85 

HIGH-MU TWIN TRIODE 

Miniature types used as rf amplifier and self-oscillat- 

ing mixer in FM/AM radio receivers. Outlines section, 

6B; requires 9-contact socket 

Hester Volt*go (mc/dc) ..., 

Current   

Pe^k Heater-Cathode Voltagre 

Direct Interelectrode Capacitances: 

Grid to Plate   

Cathode to Plate   

Grid to Cathode, Heater, and Internal Shield 

Plate to Cathode, Heater, and Internal Shield 

Plate to Grid of Other Unit   

Plate to Cathode of Other Unit   

Grid to Cathode of Other Unit   

Plate of Unit No.l to Plate of Unit Nn.2 .. 

Grid of Unit No.l to Grid of Unit No,2 

Unit No.l 

1.6 

0.18 

3 

1.2 

0.008 max 

0.008 max 

0.003 max 

Class At Amplifier 

MAXIMUM RATINGS (DeslgmMaximum Values, Each Unit) 

Plate Supply Voltage   

Plate Voltage   

Grid Voltage, Negative-bias value   

Cathode Current   

Plate Dlasijiation: 

For either plate    

For both plates with both units operating   

CHARACTERISTICS 

Plate Voltage   

Grid Voltage. Negative-bias value   

Plate Current   

Trmnsconductance   

Amplification Factor   

TYPICAL OPERATION (Each Unit) 

Plate Supply Voltage   

Plate Voltage   

Plate Reelstor   

Grid Resistor   

Grid Voltage   

RMS Oacillator Voltage   

Cathode-Bias Resisto*   

Plate Resistance (Appro*.)   

Transconductance   

Conversion Transconductance   

Input Resistance at frequency of 100 MHz 

Plate Current   

Equivalent Noise Resistance   

MAXIMUM CIRCUIT VALUES (Each Unit) 

Grid-Circuit Resistance   

Resistance between Cathode and Heater . 

RF 

Amplifier 

260 

230 

1800 

—2 

200 

0700 

6000 

8000 

ID 

600 

6 H 
b 4 

T 3 

a 2 

9 

6.3 

0.436 

±90 max 

Unit No.2 

1.5 

0.18 

3 

1.2 

0.008 max 

0.008 max 

0.003 max 

0.04 max 

0.008 max 

12000 

1 

3 

22000 

2300 

15000 

6.2 

1 

20000 

volts 

ampere 

volts 

pP 

PF 

pF 

PF 

PF 

pF 

PF 

pF 

pF 

550 volts 

800 volts 

—too volts 

15 mA 

2.5 watts 

4.6 watts 

250 volts 

—2.3 volts 

10 mA 

5900 pmhofl 

67 

Converter 

250 volts 

volts 

ohms 

megohm 

volts 

volts 

ohms 

ohms 

^mhos 

/imhos 

ohms 

mA 

ohms 

megohm 

ohms 

MA.C3 

6AR5 Refer to chart at end of section, 

6AR8 BEAM-DEFLECTION TUBE 

Miniature type used in color-demodulator and burst- 

gate circuits in color television receivers. This type has 

two plates and two deflecting electrodes; the control 

grid varies beam deflection. Outlines section, 6E; re- 

quires miniature nine-contact socket. Pin 5 should be 

tbnected to cathode at socket. The 6AR8 should be so 

located in the equipment that it is not subjected to 9DP 

stray magnetic fields. Heater: volts (ac/dc), 6.8; amperes, 0.3. 

ft mb i 

A 

as 
7 3 £ 

S 2 
^1 

0^2 
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Color TV Demodulator 

MAXIMUM RATINGS (Design-Maximum Values) 

PUt« Volume (Each Plata)   500 Tolts 

Peak Deflecting-Electrode Voltaic (Each Electrode): 

Negative value   —150 volta 

Positive value      150 volta 

Grid-No.3 (Acceleratlnf-Grid) Voltage   300 volts 

Grid-No.I (Control-Grid) Voltage, Poeitive-blaa value   0 volts 

Cathode Current   30 mA 

Plate Dlselpatlon (Bach Plate)   2 watts 

GHd-No.3 Input   I watt 

MAXIMUM CIRCUIT VALUES 

Grid-No.l Circuit Reeiatance: 

For ftxed-bias operation   0.1 megohm 

For eathode-biaa operation   0.2§ megohm 

Class Ai Amplifier 

With both platea connected together and with heth 

detecting electro dee connected la cathode at socket 

CHARACTERISTICS 

PJate-No.l Supply Voltage  

Plate-No.2 Supply Voltage   

Grid-No-8 Voltage   

Cathode-Bias Resistor   

Trans conductance   

Total Plate Current     

Grid-No.3 Current   

Grid-No.l Voltage (Approx.) for total plate current of 10 mA 

250 volts 

250 volts 

250 volts 

300 ohms 

4000 jmihos 

10 mA 

0.4 mA 

—14 volts 

H 
4 S 

y 5 

2 

K 

G3 

6AR11 

12DM 

SEMIREMOTE-CUTOFF 

TWIN PENTODE 

SARIl, 11AR11 

Duodecar type used as if-amplifier tube in television 

receivers. Outlines section, 8A; requires duodecar 12- 

contact-socket. Types 8AR11 and 11AR11 are identical 

with type 6AR11 except for heater ratings. 

«AK11 8AB11 

Heater Voltage fac/dc)   6.3 8.4 

Heater Current   0.8 0.6 

Heater Warm-up Time (Average)    — H 

Heater-Cathode Voltage: 

Peak value   ±200 max ±200 max 

Average value   100 max 100 

Direct Interelectrode Capacitances: Unit No.l 

Grid No.l to Plate   0.026 

Grid No.l to Cathode, Heater, Grid No.2, Grid 

No. 3, and Internal Shield    10 

Plate to Cathode, Heater, Grid No.2, Grid No.3, 

and Internal Shield        2.8 

Grid No.l to Plate of Other Unit    0.002 

Plate of Unit Nal to Plate of Unit No.2    

11AR11 

11.2 

0.4S 

11 

±200 max 

100 max 

Unit Na»2 

0.026 

10 

3 

0.002 

0.02 

volts 

ampere 

seconds 

volte 

volts 

PF 

PF 

pF 

PF 

PF 

Class At Amplifier 

MAXIMUM RATINGS (Design-Maximum Values. Each Unit) 

Plate Voltage   330 volts 

Grid-No.S (Suppreasor-Grid) Voltage, Positive value   0 volts 

Grld-No.2 (Screen-Grid) Supply Voltage   330 volts 

Grid-No.2 Voltage   See curve page 96 

Grid-No.l (Control-Grid) Voltage, Positive-bias value   0 volts 

Plate Dissipation   8.1 watts 

Grid-No.2 Input: 

For grid-No.2 voltages up to 166 volts   0.66 watt 

For grid-No.2 voltages between 166 and 330 vohs   See curve page 96 

CHARACTERISTICS (Each Unit) 

Plate Supply Voltage    126 volts 

Grid No.3         Connected to cathode at socket 
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Grid-No.2 Supply VolUye      125 volt* 

Cathode^Biu Resistor   56 ohms 

PUte Re^iatance (Approx.)   0.2 mtzohm 

TmnsconducUnce  \.  10500 pmhoa 

Plate Current   11 mA 

Orid-No. 2 Current     3.6 mA 

GHd-No.l Vohafire (Appro*,) for tmnjconductance of 60 pmhoe —16 yoIU 

6AS5 BEAM POWER TUBE 

Miniature type used as output amplifier primarily in 

automobile and in ac-operated receivers. Outlines sec- 

tion, 6D; requires miniature 7-contact socket. For 

curves of average plate characteristics, refer to type 

35C5. 

Heater Voltajfe (ac/dc)   

Heater Current   

Peak Heater-Cathode Voltage   

Direct Interelectrode Capacitance* (Approx.): 

Grid No. I to Plate   

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.8 .... 

Plate to Cathode, Heater, Grid No.2, and Grid No.3   

Class A, Amplifier 

MAXIMUM RATINGS (Design-Center Values) 

Plate Voltmte   

Grid-No. 2 (Screen-Grid) Voltaire   

Plate Disflipation        

Grid-No.2 Input     

Bulb Temperature (At botteet point)   

TYPICAL OPERATION 

Plate Voltage   

Grid-No. 2 Voltage   

Grid-No. 1 (Control-Grid) Voltage   

Peak AP Grid-No.l Voltage   

Zero-Signal Plate Current   

Maximum-Signal Plate Current   

Zero-Signtl GHd-No.2 Current (Approx.)   

Maximum-Signal Grid-No.2 Current (Approx.)   

Trans conductance    

Load Resistance    

Total Harmonic Distortion    

Maximum-Signal Power Output   

MAXIMUM CIRCUIT VALUES 

Grid-No. 1-Circult Resiataxicc: 

For ftxed-hiaa operation        • • • 

For cathode-bias operation   

rs 

T 6 

6 3 
9 

4 4 

K> 6 

2 tl 

tz 

M 

7CV 

6.3 

0.8 

100 mai 

0.6 

12 

9.0 

150 

117 

6.6 

1.0 

250 

150 

110 

-8.6 

8.6 

35 

36 

2 

6.5 

6600 

4600 

10 

2.2 

0.1 

0.6 

volt* 

*mp«re 

volts 

PF 

pF 

PF 

yoHs 

volts 

watts 

watt 

0C 

volts 

volts 

voHa 

volts 

mA 

mA 

mA 

mA 

/xmhos 

ohms 

per cent 

watts 

megohm 

megohm 

6AS8 DIODE— „ fa 

s ass SHARP-CUTOFF PENTODE 0^^,^ 

Miniature type used in television and radio receiver * 

applications. The pentode unit is used as an if ampli- -Mpi; pMI 

fier, video amplifier, or age amplifier. The high-per- 

veance diode is used as an audio detector, video de- cW"— 

tector, or dc restorer. Outlines section, 6B; requires 2p Pp 

miniature 9-contact socket. For curve of average plate 9DS 

characteristics of pentode unit, see type 6AN8A. Type 5AS8 is identical 

with type 6ASS except for heater ratings. 

5 A88 6A88 

Hester Volts^e (sc/dc)    4.7 6.8 volts 

Heater Current   0.6 0.^6 ampere 

Heater Warm-up Time fAverage)   H — aeconda 

Heater-Cathode Voltage: 

Peak value    i:21>0 max :t200 max vohs 

Avenge vahie   100 max 100 max volU 
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Direct Inter elect rode CapaeiUnces: 

Diode Unit: 

Plate to Cathoe. Heater, Pentode Grid No.8, and 

Internal Shield      «^ nj? 

Pentode Unit: 

Grid No.l to Plate     O.U pP 

Grid No.l to Cathode. Heater, Grid No.2. Grid No.3, and 

Internal Shield 7 pP 

Plate to Cathode. Heater, Grid No.2, Grid NaS, and 

Internal Shield   2.4 pF 

Pentode Grid No.l to Diode Plate   0.006 max pF 

Pentode Plate to Diode Cathode   0.16 max pF 

Pentode Plate to Diode Plate   0.10 max pP 

Pentode Unit as Class A, Amplifier 

MAXIMUM RATINGS (Design-Center Values) 

Plate Voltaare   800 volt* 

Grld-No.8 (Suppressor-Grid) Voltage, Poaitive value   0 volts 

Gr!d~No.2 Supply Voltage   800 volla 

Grid-No.2 (Screen-Grid) Voltage     See curve page 96 

Grid-No. 1 (Control-Grid) Voltage, Poeitive-bias v.Iue   0 volts 

Plate Dissipation    2.5 watts 

Grid-No.2 Jnput: 

For grid-No.2 voltages op to 150 volts   0-5 watt 

For grid-No.2 voltages between 150 and S00 volts  See curve page 96 

CHARACTERISTICS 

Plate Supply Voltage   200 volts 

  Connected to cathode at socket 
Grid-No.2 Supply Voltage   160 volts 

Cathode-Bias Resistor   180 ohms 

Plate Rea{stance (Appro*.)   800000 ohms 

Transconductance   6200 junhoe 

Plate Current   9.6 mA 

Grld-No.2 Current   8 mA 

Grid-No.l Voltage (Appro*.) for plate current of 10 pA   —8 volts 

MAXIMUM CIRCUIT VALUES 

Grid-No.l-Circuit Resistance: 

For fixed-bias operation   0.25 megohm 

For cathode-bias operation   1.0 megohm 

Diode Unit 

MAXIMUM RATINGS (Design-Center Values) 

Peak Inverse Plate Voltage   880 volts 

Peak Plate Current  !M mA 

Average Plate Current    6 mA, 

6ASn Refer to chart at end of section. 

p02 4 V 

3 4 

2 

n 

7BT 

TWIN DIODE— 6AT6 

HIGH-MU TRIODE 

Miniature type used as a combined detector, amplifier, 

and avc tube in automobile and ac-operated radio re- 

ceivers. Outlines section, 5C; requires miniature 7-con- 

tact socket. For typical operation as resistance-coupled 

amplifier refer to Resistance-Coupled Amplifier sec- 

tion. Type 12AT6 is identical with type 6AT6 except 

for heater ratings. 

Heater Volume (ac/dc)    

Heater Current    

Peak Heater-Cathode Voltage   

Direct Interelectrode CapacitaDcee: 

THode 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   

Triode Unit as Class h 

MAXIMUM RATINGS (Design-Center Values) 

Plate Voltage   

Plate Dissipation      

Grid Voltage. Poaitive-bias value     

«ATC 

8.8 

0.8 

S:90 max 

12 ATS 

12.6 

0.15 

—90 max 

2.0 

2.2 

0.8 

0.04 max 

volts 

ampere 

volts 

PF 

PF 

PF 

PF 

809 

9.5 

0 

volts 

watts 

volts 
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CHARACTERISTICS 

£** VolUge    100 250 yoH» 
Grid Voltage   —1 —3 yohs 

Amplification Factor   70 70 

PUt« Rcsiatance   54000 68000 ohm* 

rransconduct*nce   1300 1200 iunboa 

PUt* Current    0.8 1.0 mA 

Diode Units 

MAXIMUM RATING (Design-Center Value) 

PUte Current (Each Unit)     1.0 mA 

The two diode plates are placed around a cathode whose sleeve U common to the trlode unit. 

Each diode plate has its own base pin. For diode operation curves, refer to type 6AV6. 

6AT8 Refer to chart at end of section. 

6AT8A MEDIUM-MU TRIODE— h A 

sat. SHARP-CUTOFF PENTODE <5-^0 c 

Miniature types used as combined oscillator and mixer 

tubes in television receivers utilizing an intermediate 

frequency in the order of 40 MHz. Outlines section, 'T 

6B; requires miniature 9-contact socket. Except for cCi/ W 

interlectrode capacitances and basing arrangement, this C> 

type is identical with miniature type 6X8 .The basing 9DW 

arrangement is particularly suitable for connection to the coils of certain 

designs' of turret tuners. Type 5AT8 is identical with type 6AT8A except 

for heater ratings. 

5AT8 «AT8A 

HMter Voltage (ac/dc)   4,7 6.S volta 

Utmter Current   0.6 0.46 ampere 

Heater Warm-up Time (Average)   11 11 seconds 

Direct Interelectrode Capacitances: 

Triode Unit: UnaKicldsd Shielded* 

Grid to Plate   1.5 1.5 pF 

Grid to Cathode and Heater   2,0 2.4 pF 

Plate to Cathode and Heater     0.5 1.0 pF 

Pentode Unit: 

Grid No.l to Plate   0.06 max 0.03 max pF 

Grid No.l to Cathode, Heater, Grid No.2 and 

Grid No.3      4.6 4.8 pF 

Plate to Cathode, Heater, Grid No.2. and 

Grid No.S ..:  0.0 1.6 pF 

Pentode Grid No.l to Triode Plate   0.05 max 0.04 max pF 

Pentode' Plate to Triode Plate   0.05 max 0.008 max pF 

Heater to Cathode   6.0 6.0t pF 

■ With external shield connected to cathode except as noted, 

t With external shield connected to plate. 

6AU4GT Refer to chart at end of section. 

Z AI lA/^T A HALF-WAVE 

0AU4\7TA VACUUM RECTIFIER 

Glass octal type used as damper tube in horizontal- 

deflection circuits of color and wide-angle picture-tube 

television receivers. Outlines section, 18G; requires U 

octal socket. Type may be supplied with pin No. 1 

omitted. Socket terminals 1, 2, 4, and 6 should not be 

used as tie points. This tube, like other power-handling 

tubes, should be adequately ventilated. 

Hcator Voltage (ac/dc)  ;  6.8 

Heater Current     1.8 

Direct Interelectrode Ca^aciUncea (Approx.); 

Plate to Heater and Cathode    8.6 

Cathode to Heater and Plate   11.6 

Heater to Cathode   4 

r 

a 

K 

4CG 

volte 

amperes 

pl 

pF 
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Damper Service 

Pot in n SU-line, It-tnun* symttm 

MAXIMUM RATINGS (Design-Maximum Values) 

Peak InrerM Plate VoHage#   4500 TolU 

Peak Plate Current   1S00 mA 

Average Plate Current   210 mA 

Plate Disaipatkm   6.5 watt* 

Healer-Catbode-VoHage: 

Peak, value   +600 —4500 volU 

Average value   +100 —900 volt* 

# Pulae duration must not exeeed 16% of a horizontal scanning cycle (10 mSercseconda). 

^ BEAM POWER TUBE 6AU5GT 

\ Glass octal type used as horizontal-deflection ampli- 

fier in low-cost, high-efficiency deflection circuits of 

television receivers. Outlines section, 13D; requires 

,, . octal socket. 

j L® 

6CK 

Heater Voltage (ac/dc)    6.3 volts 

Heater Current    1.26 amperes 

Heater-Cathode Voltage: 

Peak value   ±200 max volts 

Average value   100 max volt* 

Direct Interelectrode Capacitances (Appro*.): 

Grid No.l to Plate   0.6 pF 

Grid No.l to Cathode, Heater, Grid No.2, and Grid No.a   11.8 pP 

Plate to Cathode, Heater, Grid No.2, and Grid No.3   7.0 pP 

Class Aj Amplifier 

CHARACTERISTICS 

Plate Voltage     

Grid-No. 2 (Screen-Grid) Voltage   

Grid-No.l (Control-GHd) Voltage     

Plate Resistance   

Transeonductance   

Plate Current   

Grid No.2 Current   

f GrW No.2 connected to plate. 

Peatade THedcf 

Cannectlon Connectien 

116 110 

175 100 

—20 —4.5 

6000 — 

5600 — 

60 — 

6,8 — 

volte 

volta 

volte 

ohrae 

^xnhoa 

mA 

Horizontal-Deflection Amplifier 

For operation in a 525-line, St-frame system 

MAXIMUM RATINGS (Design-Center' Values) 

DC Plate Voltage /  560 volts 

Peak Positive-Pulse Plate Voltage# (Absolute Maximum)   6600* volt* 

Peak Negative-Pulse Plate Voltage   —1260 volta 

DC Grid-No.2 (Screen-Grid) Voltage®   200 volta 

Peak Negative-Pube Grid-No.l (Control-Grid) Voltage   —300 volta 

Peak Cathode Current    400 mA 

Average Cathode Current   110 mA 

Grid-No.Z Input   2.6 watta 

Plate Dkaipationft    10 watta 

Bulb Temperature (At hottest point)   210 *0 

MAXIMUM CIRCUIT VALUE 

Grid-No.l-Circuit Realatance    0.47 megohm 

• Pulse duration must not exeeed 16% of a horizontal scanning cycle (10 microseconds), 

• 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. 

ft A bias resistor or other means is required to protect the tube in absence of excitation. 

Refer to chart at end of section. 6AU6 
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6AU6A 

SAUC, 4AU(, HAW SHARP-CUTOFF PENTODE 

Miniature type used in compact radio equipment as rf 

amplifier especially in high-frequency, wide-band ap- 

plications; also used as limiter tube in PM equipment. 

Outlines section, BC; requires miniature 7-contact 

socket. For a discussion of limiters, refer to Electron 

Tube Applications section. For typical operation as 

resistance-coupled amplifier, refer to Resistance-Coupled Amplifier section. 

Types,3AU6, 4AU6, and 12AU6 are identical with type 6AU6A except for 

heater ratings. 

p M 

5 4 

5 3 

2 
* 

CM 

7BK 

*AUft 

S.16 

0.6 

4AUI 

4.2 

0.46 

6AU6 

0.2 

U 

^200 imx 

100 max 

11 

200 m«x 

100 

Heater Volume (ac/dc)   

Heater Current  

Heater Warm-up Time (Aver- 

age)   

Heater-Cathode Voltage: 

Peak value  ±200 max 

Average value   100 max 

Direct Interelectrodc Capacitances: 

Pentode Connection: 

Grid No.l to Plate    

Grid No.I to Cathode, Heater, Grid No.2f Grid No.8. and 

Plate to Cathode, Heater, Grid No.2, Grid No.S, and 

Internal Shield   

Triodc Connection :t 

Grid No.! to Plate, Grid No.2. Grid No-S, and Internal Shield 

Grid No.l to Cathode and Heater   

Plate, Grid No.2, Grid No.S, and Internal Shield to Cathode 

and Heater   

t Grid No.2, grid No.S, and Internal shield connected to plate. 

■ Value is 8.6 pF with external ahleld connected to cathode. 

Class At Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

Plkt« Voltare    

Grid-No.S (Suppressor-Grid) Voltaae, Positive v*h»e 

Grid-No.2 (Scroen-Grid) Voltaae   

Grid-No.2 Supply Voltag*   

Grid-No. 1 (Control-Qrid) Voltaae. Poeitive-blM value 

Plete DiseipetioQ      

Grid-No.2 Input: 

For yrid-No.Z voltages up to 165 volte   

For grid-No.2 yoltagee between 166 and 8S0 volte 

I2AU6 

12.6 

0.15 

200 max 

100 max 

0.0035 

5.5 

6.0 

2.6 

8.2 

1.2- 

Triodet 

Cennectiea 

Pentede 

Cenacction 

volts 

ampere 

seconde 

volts 

volts 

PF 

PF 

PF 

PF 

pF 

pF 

276 sso volts 

~ 0 volu 

See curve page 98 

»■■ 880 volts 

0 0 vob 

1.6 8.6 watts 

0.75 watt 

See curve page 96 

TYP€ 6AU6A 

^fbONoSCONNECTEI 

ORtDNoZ VOLTS-KX) 

lECfol 

o CJ 

C4 

^2 io 

O 

g 75 

S3 
vous •H 

«RJO-No 

- = s 

EC O 

u 
23 

100 200 30O 400 500 

PLATE VOLTS «2cs-««MT» 

CHARACTERISTICS 

Plate Supply Voltage ,.. 

Grid No.S   

Grid-No.2 Supply Voltage 

TriMkt 

CannectioR 

260 

Pentode Connection 

100 264 160 volta 

Connected to cathode at socket 

100 126 160 *olts 
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Tri»d«t 

Connccd^n Pento4« Conn^cti^n 

CaUio<fe.Bima R«!»tor   330 160 100 63 

AmpHficAtfon Factor   36 — — — 

PUt# Resistance (Approx.)   — 0.B 1.6 1.0 

Tranaconductmnce   4800 3000 4600 6200 

Plate Current   12.2 6.0 7.6 10.6 

GHd-No.2 Current   — 2.1 3.0 4.3 

Grid-No. 1 Voltage for plate current 

of 10 pA   — —4.2 —5.6 —0-6 

t Grid No.2, grid No.8t and internal shield connected to plate. 

ohms 

megohms 

^mboa 

roA 

mA 

TO ItS 

Refer to chart at end of section. 6AU7 

Refer to chart at end of section. 6AU8 

MEDtUM-MU TRI0DE— 6AU8A 

SHARP-CUTOFF PENTODE IAUt 

^V/ T-tjYTY-r Miniature type used in television receiver applications. 

Pentode unit is used as video amplifier, if amplifier, 

^10 and age amplifier. Triode unit is used in sync-amplifier, 

sync-separator, aync-clipper, and phase-inverter cir- 

cuits. Outlines section, 6E; requires 9-contact socket. 

Type 8AU8 is identical with type 6AU8A except for 

8DX heater ratings. 

•AU8A 8AU8 

Hemter VolUge (*c/«lc)   6.8 8.4 volta 

Hester Current   0.6 0.46 ampere 

Heater Warm-up Time (Averace)   11 •— seconds 

Heater-Cathode Voltage: 

Peak value   ^200 max ±200 max vo)U 

Average value   100 max 100 volts 

Direct Interelectrode Capacitances: 

Triode Unit: 

Grid to Plate   2.2 pF 

Grid to Cathode and Heater   2.6 pF 

Plate to Cathode and Heater   0.84 pF 

Pentode Unit: 

Grid No.l to Plate   0.06 pF 

Grid No.l to Cathode, Heater, Grid Na.2, Grid No.8, and 

Internal Shield     7.6 pF 

Plate to Cathode,, Heater. Grid No.2, Grid No.8, and 

Internal Shield   3.4 pF 

Triode Grid to Pentode Plate   0.022 max pF 

Pentode Grid Nal to Triode Plate   0.006 max pF 

Pentode Plate to Triode Plate   0.12 max pF 

Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) Triad# Unit Pentode Unit 

Plate Voltage    830 380 volte 

Grid-No.2 (Screen-Grid) Supply Voltage   — 830 volte 

Grid-No.2 Voltage   See curve page 96 

Grid-No.l (Control-Grid) Voltage, Poeitfve-blae value 0 0 vohs 

Plate Dieaipation   2.8 3.3 watte 

Grid-No.2 Input: 

For grid-No.2 voltages up to 166 voha   — 1 watt 

For grid-No.2 voltages between 166 and 330 volte See curve page 96 

CHARACTERISTICS 

Plate -Supply Voltage   160 200 voile 

Grid-No.2 Supply Voltage   — 126 volte 

Cathode-Bias Resistor   160 82 ohms 

Amplification Factor   48 — 

Plate Realetanee (Approx.)   8100 100000 obma 

Transconductance 5300 8000 >unhoe 

Plate Current   9.6 17 mA 

Grid-No.2 Current   — 3.4 mA 

Grid-No.l Voltage (Approx.) for plate current of 

100 M   —6.6 —7.5 volts 

MAXIMUM CIRCUIT VALUES 

Grid-No.l-Cireult Reaixtauce: 

For fixed-bias operation    • • • 0.6 0.25 megohm 

For cathode-biae operation     1.0 L0 megohm 
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6AV5GA 

12AV5CA. 25AV5GA BEAM POWER TUBE 

Glass octal type used as horizontal-deflection ampli- 

fier in television receivers. Outlines section, 19C; re- 

quires octal socket. Types 12AV5GA and 25AV5GA 

are identical with type 6AV5GA except for heater 

ratings. 

CAV5GA 

Heiier Voltaffft (Bc/dc)   6.8 

Heater Current   1.2 

Heater Warm-up Time (Averse)   — 

Heater-Cathode Voltase: 

Peak value   ±200 max 

Average value   100 mi 

Direct Intereiectrode Capacitances (Approx.) 

Grid No.l to Plate   

a 

Ci 
3 

K 

z 1 
H 

» 

*1 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 
♦ 

Class Ai Amplifier 

6CK 

I2AV5GA 25AVSGA 

12.6 26 volts 

0.6 0.8 amperes 

11   seconds 

: ±200 max ±200 max volts 

100 max 100 max volts 

0.5 PF 

No.3 .... 14 pF 

is •*#•** 7.0 PF 

Pentode Triods- 

CHARACTERISTICS Connection Connection 

Plate Voltage     60 250 150 volta 

Grld-No.2 (Screen-Grid) Voltage   150 150 160 volts 

Grid-No.l (Control-Grid) Voltage   0 —22.5 —22.G volts 

Plate Resistance   — 14600   ohms 

Trgns conductance   — 5900   pmhoe 

Plate Current   260 67   mA 

Screen Current   26 2.1   mA 

Grid-No.l Voltage (Approx.) for plate current of 

volta 1 mA   
— —43 *  

Amplification Factor   — — 4.3 

• Grid No.2 connected to plate* 

Horizontal-Deflection Amplifier 

For oporation in a 5Z5-line, 3l-fran« syatcm 

MAXIMUM RATINGS (Design-Center Values) 

DO Plate Voltage   550 

Peak Pusitlve-Pube Plate Voltage# (Abeolute Maximum)   5600* 

Peak Negative-Pub* Plate Voltage   —1250 

DC Grid-No.2 Voltage   

Peak Negative-Pub* Grid-No.l Voltage   

Peak Cathode Current .     

Average Cathode Current   

Grid-No.2 Input   

Plate Disslpationft   ;. 

Bulb Temperature (at botteat point)   

MAXIMUM CIRCUIT VALUE 

Grid-No.l-Circult Rcaistance   

# Pulse duration must not uceeed 16% of a horixontal scanning cycle (10 

* Under no circumstances should thia absolute value be exceeded. 

ft A biai resistor or other means is required to protect the tube in absence of excitation. 

175 

—300 

400 

110 

2.6 

11 

210 

0.47 

volts 

volts 

volts 

volts 

volts 

mA 

mA 

watts 

watts 

♦c 

megohm 

microseconds). 

6AV5GT Refer to chart at end of section. 

6AV6 

8)PD) 

TWIN DIODE— 

3AV4, 4AV6, 12AV« HIGH-MU TRI0DE 

Miniature type used as combined detector, amplifier, 

and avc tube in automobile and ac-operated radio re- 

ceivers. The 6AV6 may be substituted directly for the 

6AT6 in applications where the higher amplification 

of the 6AV6 is advantageous. Outlines section, 5C; re- 

quires miniature 7-contact socket. Types 3AV6, 4AV6, and 15iAV6,are iden- 

tical with type 6AV6 except for heater ratings. 

^2 4 

3 

7 2 

K 

7BT 
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IAV4 

8.IS 

0.4 

4AVI 

4.2 

0.45 

11 11 

H««tcr Voltage (ae/de)   

Heater Current  

Heater Warm-up Time (Aver- 

H*at€r»Cftthode Voltage: 

Peak value   ±200 max 

Average value   100 max 100 max 

Direct Interelectrode Capacitances: 

Triode Grid to Triode PlaU   

Triode Grid to Cathode and Heater     

Triode Plate to Cathode and Heater  '. 

Plate of Diode Unit No.2 to Triode Grid  

«AV« 

0.3 

0.3 

13AVI 

12.6 

0.26 

±200 max 

100 

±200 ma^ 

100 max 

2.0 

2.2 

0.8« 

0.04 

volte 

ampere 

seconds 

volts 

volts 

PF 

pF 

PF 

PF 

• This value Is 1.2 pF with external shield connected to cathode. 

Triode Unit as Class A, Amplifier 

MAXIMUM RATING {Design-Maximum Value) 

Plate Voltage    

Grid Voltage, Poeitive*bias value      

Plate Dissipation       

CHARACTERISTICS 

Plate Voltage    

Grid VoHage   

Amplification Factor   

Plate Resistance      

Trans conductance   

Plate Current     

100 

—1 

100 

80000 

1260 

0.60 

880 

0 

0.66 

250 

—2 

100 

62600 

1600 

1.2 

volts 

volts 

watt 

volts 

volts 

ohms 

imboa 

mA 

Diode Units 

MAXIMUM RATING {Design-Maximum Value) 

Plate Current (Each Unit)   1.0 mA 

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

triode unit. Each diode plate has its own base pin. Diode biasing of the triode unit is not 

recommended. 

Installation and Application 

The triode unit of the 6AV6 is recommended for use only in resistance- 

coupled circuits. Refer to the Resistance-Coupled Amplifier section for 

typical operating conditions. Grid bias for the triode unit of the 6AV6 

may be obtained from a fixed source, such as a fixed-voltage tap on the dc 

power supply, or from a cathode-bias resistor. It should not be obtained 

by the diode-biasing method because of the probability of plate-current 

cutoff, even with relatively small signal voltages applied to the diode circuit. 

AVERAGE DtOOE CHARACTERISTICS 

HALS-WAVt RCCTIftCATION-SINCLC CXOOC UNIT 

TYPE 6AV6 

TRIODE UNIT *> 

a 

Cft 

O laJ 

0> 

K 
A. 
•o 

2* 5 * 

Q 

Ik 

s! 

too 200 300 

PLATE VOLTS 

400 

tttcs-tam 

TYPt 6AV6 €** M VOLTS 

*0 
o 4 

at 

MO 
Q 
N 

?! 

120 

3 * 
9 

& t I- 

& 

IOO 
1 

i. 
£ 

e 

o 
* 

sol 

o 

so 
u 

2 

? 40 

<0 

4 

Refer to chart at end of section* 

-40 >30 -20 -10 . 0 

0C VOLTS DCVtLOPCO iY OKM ) 

•2CM-S07ST 

6AW8' 
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6AW8A H1GH-MU TRIODE— 

sawsa SHARP-CUTOFF PENTODE 

Miniature type used in television receiver applications. 

The pentode unit is used as an if amplifier, video am- 

plifier, age amplifier, or reactance tube. The triode 

unit is used in low-frequency oscillator, sync-separa- 

tor, sync-clipper, and phase-splitter circuits. Outlines 

section, 6E; requires miniature 9-contacfc socket. Type 

8AW8A is identical with type 6AW8A eyept for 

heater ratings. 

•AW8A 

Heater Voltaic (ac/dc)   6.3 

Heater Current   0.6 

Heater Warm-up Time (Average)   11 

Heater-Cathode Voltage: 

Peak value   ^200 max 

Averma© value    100 max 

Direct Interelectrode Capacitances: Unshielded 

Triode Unit: 

Grid to Plate   2.2 

Grid to Cathode, Pentode Cathode. Pentode 

Grid No.3. Internal Shield, and Heater .... 8.2 

Plate to Cathode. Pentode Cathode. Pentode 

Grid No.3. Internal Shield, and Heater .... 1.8 

Pentode Unit: 

Grid No.l to Plate   0.06 max 

Grid No.l to Cathode. Heater. Grid No.2,' 

Grid No.3, and Internal Shield     10 

Plate to Cathode. Heater. Grid No.2. Grid 

No.3. and Internal Shield   8.6 

Pentode Grid No.l to Triode Plate   0.008 max 

Pentode Plate to Triode Plate   0.16 max 

■ With external shield connected to pins 4 and 5. 

Class Ai Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) Triode Unit 

Plate Voltage   830 

Grid-No.2 (Screen-Grid) Supply Voltage   — 

Grid-No.2 Voltage   

Grid-No.l (Control-Grid) • Voltage, poaitive-biaa value 0 

Plate Diaaipation   l.l 

Grid-No.2 Input: 

For grid-No.2 voltages up to 166 volta   ~ 

For grid-No.2 voltagee between 166 and 830 volta 

CHARACTERISTICS 

Plate Supply Voltage   200 

Grid-No.2 Supply Voltage   — 

Grid-No. 1 Voltage   —2 

Cathode-Bias Resiator   — 

Amplification Factor   10 

.hp 
4 & IS 

0* 3 7 

2 0 

9 
K rp 

9DX 

8AW8A 

8.4 

0.46 

11 

±200 max 

100 max 

Shielded 

2.2 

3.4 

3.0 

0.05 

10 

4.6 

0.005 max 

0.025 

volts 

ampere 

aeconda 

volts 

volta 

PF 

PF 

PP 

PF 

PF 

PP 

PF 

PF 

Pentode Unit 

380 

880 

curve page 96 

0 

3.76 

1.1 

curve page 96 

ISO 

150 

150 

volts 

volta 

volta 

watta 

watta 

volta 

volta 

volta 

ohms 

TYPE 6AW8A 

TRIOOC UNIT 

19 
O 

UJ 
a. 

2 

A. 

^ 10 
-X 

Q 

ft- 
cs 

UJ 

a < 9 

CL 

400 
0 

-mar 

KX) 200 300 

PLATE VOLTS 

TYPE 6AW8A 

PENTODE UNIT 

ORID-Na 2 VOLTS»150 

To 
u 

H 

O 
It 

o ^ 
= Ui 

40 
5 

X 
-I 

5 1 30 
< 

GRID-Ne.I VOLTS Ec.—2 

3 
a 20 

-3 UJ 

I'O •ct 10 

too 200 300 400 

PLATE VOLTS »2C3 Mr3T 
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PJ«t« Renistniice (Approx.)   

TrmnsconducUnc*   

Pl*te CuiTent   

Grld-No.2 Current   

Grid-N«.l Voltnge (Appro*.) for plate current of 

20 pA    

MAXIMUM CIRCUIT VALUES 

Grid-No. 1-Clrcult ResLstKnce: 

For fixed-bU* opemtlon   

For cathode-bias operation   

   0.2 

4000 2500 

4 16 

— 3.6 

•—5 —8 

0.6 0.26 

1.0 1.0 

Megohm 

^mboe 

m A 

mA 

volts 

megohm 

megohm 

Kufti r^-ie HALF-WAVE 6AX3 

VACUUM RECTIFIER uaju. .,A*3 

Sq Duodecar type used as damper tube in horizontal-de- 

flection circuits of television receivers. Outlines section. 

8C; requires 12-contact socket Socket terminals 5, (>, 

GT ® 8, and 9 should not be used as tie points. This tube, 

19m M other power-handling tubes, should be adequately 

ventilated. Types 12AX3 and 17AX3 are identical with 

type 6AX3 except for heater ratings. 

» . v v •AXl I2AX3 I7AX3 
Heater VoIUge (ac/dc)   «.8 12.6 16.8 volte 

Heater Current   1.2 0.6 0.45 .rape res 

Heater Warra-up Time (Average)   -- 11 11 wconde 

Direct Interelectrode Cfpacitancce: 

Plate to Cathode apd Heater   5.6 pp 

Cathode to Plate and Heater   7.6 pF 

Heater to Cathode   2.8 pF 

Damper Service 

For operation in a 525-liae, SO-frame aratcn 

MAXIMUM RATINGS (Degign-Maxlmum Values) 

Peak Inverse Plate Voltage#   5000 volts 

Peak Plate Current   1000 mA 

Average Plate Current   165 mA 

PUte Dhalpation   5.3 watts 

Heater-Cathode Voltage; 

Peak value   4-300 —WOO volts 

Average value     -f100 - 900 volts 

CHARACTERISTICS 

Tube Voltage Drop for plate current of 250 mA   82 volts 

# Pulse duration must not exceed; 15% of a horiiontal scanning. cycle (10 microseconds). 

Refer to chart at end of section. 6AX4GT 

^ HALF-WAVE 6AX4GTB 

"IS JL \ VACUUM RECTIFIER '^X^^axagta. 

zx Glass octal type used as damper tube in horizontal- 

deflection circuits of color and black-and-white tele- 

iT"Tb) vision receivers. Outlines section. 13D; requires octal 

H socket May be supplied with pin No. 1 omitted. Socket 

4CS terminals 1, 2, 4, and 6 should not be used as tie 

points. This tube, like other power-handling tubes, should be adequately 

ventilated. Types 12AX4/GTB, 17AX4GTA, and 25AX4GT are identical 

with type 6AX4GTB except for heater ratings. 

•AX4- 12AX4- 17AX4- 

, ^ v GTB GTB GTA 2SAX4GT 

Heater Voltage (ac/de)   6.3 12.6 16.8 25 volts 

Heater Current   1.2 0.6 0.45 0.8 amperes 

Heater Warm-up Time (Average) ... — 11 11 n seconds 

Direct Intcrekctrode C*pftoitancc« (Approx.) : 

Cathode to Plate and Heater   a.5 pF 

Plate to Cathode and Heater   6 pF 

Heater to Cathode     4 pF 
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5000 

1000 

165 

5.3 

volts 

mA 

mA 

watte 

volts 

volts 

-6000 

—900 

82 volu 

Damper Service 

For operation in * SSS-line, 3#-fr»no uyutrnm 

MAXIMUM RATINGS (Design-Maximum Values) 

Peak Inverse Plato Voltaae#     

Peak Plate Current    

Average Plate Current   

Plate Dissipation     . .. 

Heater-OatiKHfo Voltrnge: 

Peak value   +^00 

Average value    +100 

CHARACTERISTICS, Instantaneous Value 

Tube Voltage Drop for plate current of 250 roA   

# Pulse duration must not exceed of a horiwmtal scanning cycle (10 microseconds). 

FULL-WAVE 

VACUUM RECTIFIER 

Glass octal type used in power supplies of radio equip- 

ment having moderate dc requirements. Outlines sec- 

tion, 13D- requires octal socket This type may be sup- 

plied with pin No. 1 omitted. This tube, like other 

power-handling tubes, should be adequately venti- 

lated. Heater: volts (ac), 6.3; amperes, 1.2. 

Full-Wave Rectifier 

MAXIMUM RATIN6S (Design-Center values) 

Peak Inverse Plate Voltage 

rrPl 

6AX5GT 

i 

3 

T 2 

H 

H 

BS 

Peak Plate Current (Par Plate)    

Hot-Switching Transient Plate Current: ' 

For duration of 0-2 second maximum   

AC Plate Supply Voltage (Per Plate^ nns)   

Average Output Current (Per Plate, rm»)   

Peak He*tAr*€*tbo<i* VoltM**      

TYPICAL OPERATION WITH CAPACITOR INPUT TO FILTER 

AC Flate-to-Plate Supply Voltage (rms)   

Filter Input Capacitor*    

Effective Plate-Supply Impedance Per Plate   

DC Output Voltage at Input to Filter (Approx.): 

At half-load current of 

At full-load current of 

12G0 

876 

2.6 

126 

80 

mA 

inA 

Voltage Regulation (Approx.) : 

Ha If.load to full-load current   

TYflCAL OPERATION WITH CHOKE INPUT TO FILTER 

AC Plate-to-Plate Supply Voltage (rma)   

Filter input Choke 

DC Output Voltage at Input to Filter (Approx.): 

76 mA   

62.6 mA   

160 mA   

126 mA   

RATIH0 CHART 

At , half-load current of 
J 

At full-load current of 

±:450 

700 900 

10 10 

60 105 

S&5 
    

640 

850   

490 

45 60 

700 900 

10# 10## 

270 

366 

260 

250 

▼oils 

mA 

ampere 

Rating Chan 

Rating Chart 

volts 

volts 

cbl£ 

volu 

▼olta 

volts 

volu 

*olta 

volu 

henries 

volu 

volu 

▼olta 

volu 

< 

t 

tyre 6AX5-0T 

CfoS.S VOLTf 

•0 r- 

40 

ore***** vAives mnt.- 

CHOICE-IHRUT F4CTM 

CAM&ro*-mM Fi-Tfa 

40 

to 

iHO g 122 
"I 

0 XX) too 400 400 400 

AC >LATC SUAytY VOLTS I Ml) ft* NATt I WITHOUT LOAM 
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VoltA^e R^rulmtSon (Appro*.) : 

HalMoad to full-lomd current 20 15 volta 

• Higher values of capacitance than indicated may be used but the effective plateaupp)y 

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 SO 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. 

Refer to chart at end of section. 6 AX 8 

6AY3 

HALF-WAVE ZAVOD 

VACUUM RECTIFIER OAYoB 

1ZAY3, 12AY3A, 

17AY3, 17AY3A 

Novar types used as danfper tubes in horizontal-de- 

flection circuits of black-and-white television receivers. 

— Outlines section. 11D and 30B, respectively; require 

novar 9-contact socket. Socket terminals 1, 3, 6, and 8 should not be used 

as tie points. It is especially important that these tubes, like other power- 

handling tubes, be adequately ventilated. Types 12AY3 and 12AY3A and 

types 17AY3 and 17AY3A are identical with types 6AY3 and 6AY3B except 

for heater ratings. 

5 

b 4 

7 3 

a 2 

4 

tc 

9HP 

Heater Voltage (ac/dc)   

Heater Current   

Heater Warm-up Time (Average)   

Direct Interelectrode Capacitances (Approx.): 

Plate to Cathode and Heater   

Cathode to Plate and Heater   

Heater to Cathode          

«AY3 12AY8 17AT3 

IAY3B 12AY3A 17AY3A 

6.8 12.6 16.8 ▼olta 

1.2 0.6 0.4S mmperc. 

11 11 Mconde 

6.5 PF 

0.0 PF 

2.8 PF 

Damper Service 

For operation in a 525-Hnc, 3t-frano ayaieia 

MAXIMUM RATINGS (Design-Maximum Values) 

Peak Inverse Plate Voltage#    

Peak Plate Current   

Average Plate Current    

Plate Dissipation   

Heater-Cathode Voltage: 

Peak value   +300 

Average value   +100 

5000 

1100 

175 

6.5 

—5000 

—900 

volts 

mA 

mA 

watts 

vohs 

volts 

# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microsecond!). 

Refer to chart at end of section. 6AY11 

H,C3p.l5 

H 

6 4 

7 3 

2 Q 

ft 

'P Or 

9ED 

6AZ8 

MEDIUM-MU TRI00E— 

SHARP-CUTOFF PENTODE 

Miniature type used in color and black-and-white tele 

vision receiver applications. The pentode unit is usec 

as an if amplifier, video amplifier, age amplifier, 01 

reactance tube. The triode unit is used in low-frequencj 

oscillator, sync-separator, sync-clipper, and phase- 

splitter circuits. Outlines section, 6B; requires minia- 

ture 9-contact socket. 

Heator Voltage (ac/dc) 

Heater Current   

Heater-Cathode Voltage:4 

Peak value   

Average value   

6.8 

0.45 

±200 max 

100 

volts 

ampere 

volts 

volte 
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Direct loterelectrodc CapAcJUncee: 

Triode Unit: 

Grid to Plate    ^, 

Grid to Cathode, Heater, Pentode Grid No.8, and Internal Shield 

Plate to Cathode, Heater, Pentode Grid No.S, and Internal Shield 

Pentode Unit: 

Grid Nca to Plate  ;  

Grid No.1 to Cathode, Heater, Grid No.2, Grid No.S, and 

Internal Shield  / *    

Plate to Cathode, Heater, Grid, Ko.2, Grid No.S, and 

Internal Shield     

Triode Grid to Pentode Plate   

Pentode Grid No.l to Triode Plate   

Pentode Plate to Triode Plate   

1.7 

2 

1.7 

0.02 max 

«.* 

2.2 

0.027 max 

0.020 max 

0.045 max 

p? pp 

pp 

pp 

PF 

PP 

PP 

p£ 
pp 

4 The heater-cathode voltaae of the pentode unit should not exceed the value of the operating 

cathode bias. Grid No.S will be made negative with respect to cathode if this value is ex- 

cceded, and thus poasibly cause a change in tube characteriatics. 

Class At Amplifier 

Triode Unit 

soo 

Pentode UnH 

soo 

soo 

MAXIMUM RATINGS (Design-Center Values) 

Plate Voltage      

Grid-No.2 (Screen-Grid) Supply Voltage   

Grld-No.2 Voltage    

Grid-No. 1 (Control-Grid) Voltage, Positive-bias value 

Plate Dissipation     

Grid-No.2 Input: 

For grid-No.2 voltagee up to 150 volts     

For grid-No.2 voltages between 150 and SOO volts 

CHARACTERISTICS 

Plate Supply Voltage    • 

Grid-No.2 Voltage   

Grld-No.l 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 

Grid-No.l Volt*Ke (Appro*.) for tr»n,conduct*nc* 

of 100 >imhoa   

MAXIMUM CIRCUIT VALUES 

Grid-No. 1-Circuit R«»i»t»nc«:* 

For fixed-bl*s op«r»tioD   

For c«tbode-b!as operation   

• If either unit ia operatinr »t maximum rated eonditionfl. arrid-No.l-circuit 

both units should not exceed the stated values. 

volte 

volts 

See curve per« 

0 0 volts 

2.6 2 watts 

0.5 watt 

See curve pmse 99 

200 200 volit 

150 volts 

 ^ volts 

■ 180 ohms 

10 — 

57S0 800000 ohms 

1300 6000 jimbos 

13 9.6 mA 

mmmmm 8 mA 

—10 — vohs 

—12.6 volts 

0.5 

1.0 

0.25 

1.0 

6B4G 

6B5 

6B6G 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to chart at end of section. 

megohm 

megohm 

istance for 

6B7 

6B7S 

6B8 

6B8G 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to chart at end of section. 

6B10 twin diode— 

„i. MEDIUM-MU TWIN TRIODE 

Duodecar type used in television receiver applications; 

iiode units are used in horizontal-phase-detector cir- 

cuits, and triode units are used in horizontal-oscillator 

circuits. Outlines section, 8A; requires duodecar 12- 

contact socket. Type 8B10 is identical with type 6B10 

except for heater ratings. 

^Ti KT. 

T 6 

9 5 
rT 

9 4 

10 
5 

2 

a 

12BF 
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HcmUr VolUge (ar/dc)   

Heat«r Current   

Heater Warm-up Time (Avermffe) 

Heater-Cathode Voltare: 

Peak value   

Average value   

CBtt 

  6.3 

  0.6 

  II 

  ±200 max 

  100 max 

Class A, Amplifier (Each Triode Unit) 

MAXIMUM RATING (Design-Maximum Value) 

Plate Voltaire   

Average Cathode Current   

Plate Dissipation   

CHARACTERISTICS 

PImte Voltage    

Grid Voltage   

Amplification Factor   

Plate Resistance (Appvox.)   

Transconduetance   

Plate Current   

Grid yoltage (Approx.) for plate current of 60 pA   

MAXIMUM CIRCUIT VALUES 

Grid-Circuit Resistance: 

For flxed-bias operation   

For cathode-bias operation   

Diode Units (Each Unit) 

MAXIMUM RATING (Design-Maximum Value) 

Plate Current   

CHARACTERISTICS, Instantaneous Value 

Tube Voltage Drop for plate current of 20 mA   

8B2# 

8.5 

0.46 

11 

±200 max 

100 max 

volts 

ampere 

seconds 

volts 

volts 

330 

20 

3 

250 

8 

8 

7200 

2600 

0 

20 

6 

1 

volts 

mA 

ivatls 

volts 

volts 

ohms 

/tmhoe 

mA 

volts 

megohm 

megohm 

6 

6 

mA 

volts 

*C 6 

4 b 

3 7 

2 a 

4 

HALF-WAVE 

VACUUM RECTIFIER 6BA3 

9HP 

Novar type used as damper tube in horizontal-deflec- 

tion circuits of black-and-white television receivers. 

Outlines section, 11B or 30C; requires novar 9-contact 

socket. Socket terminals 1, 3, 6, and 8 should not be 

used as tie points. This tube, like other power-handling 

tubes, should be adequately ventilated. 

Heater Voltage (ac/dc)   

Heater Current   

Direct I nte reject rode Capacitances (Approx.): 

Plate to Cathode and Heater   

Cathode to Plate and Heater   

Heater to Cathode   

6.3 

1.2 

4.4 

6 

1.8 

volts 

amperes 

PF 

PF 

PF 

Damper Service 

For oporotion ia m 62S-1)r«, 30-from* oysten 

MAXIMUM RATINGS (Design-Maximdm Values) 

Pem.k lovevM Plato Voltage#  1.. 

Peak Plato Current    

Average Plate Current  '  

Plate Dissipation   

Heoter-Cathode Voltage: 

Peak value     4-800 

Average value   4-100 —^ v0„ 

# Pulse duration must not exceed 16% of a horiaontal scanning cycle (10 microseconds 

MOO 

1000 

166 

6.3 

inn 61 

—900 

volts 

mA 

mA 

watta 

volte 

volte 

H 

4 5 

M 
3 e 

2 7 
K 

15 

7BK 

6BA6 

REMOTE-CUTOFF PENTODE 

3BA6, 12BA6 

Miniature types used as rf amplifiers in standard broad- 

cast and FM receivers, as well as in wide-band, high- 
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frequency applications. The low value of grid-No. 1-to-plate capacitance 

minimizes regenerative effects, while the high transconductance makes pos- 

sible high signal-to-noise ratio. Outlines section, 5C; require miniature 

7-contact socket. Types 3BA6 and 12BA6 are identical with type 6BA6 

except for heater ratings. 

8BA.fi 

8.16 

0.6 

11 

fiBAfi 

fiBAfi/EF83 IZBAfi 

6.8 12.6 

0.8 0.16 

max ±200 max ±200 max 

100 max 100 max 100 max 

6.6 

B- 

Heater Voltage (ac/dc)   

Heater Current   

Heater Warm-up Time (Average)   

Heater-Cathode Voltage: 

Peak value     

Average value    

Direct Interelectrodc Capacitances: 

Grid No.l to Plate       0.0035 max 

Grid No.l to Cathode. Heater. Grid No.2, Grid No.3, and 

Internal Shield   

Plate to Cathode. Heater, Grid No.2, Grid No.8, and 

Internal Shield   

• Thii value Is 5.5 pF with external shield connected to cathode. 

Class A, Amplifier 

MAXIMUM RATINSS (Design-Maximum Values) 

Plate Voltage      

Grid-No.3 (Suppreaaor-Grld) Voltage, Positive value   

Grid-No.2 (Screen-Grid) Voltage   

Grid-No.2 Supply Voltage   

Plate Dissipation  -  

Grid-Nii.2 input: 

For grid-No.2 voltages up to 166 volts   

For grid-No.2 voltages between 166 and 330 volts   

Grid-No.1 (Control-Grid) Voltages 

Negative-blaa value     

Positive-bias value   

CHARACTERISTICS 

Plate Supply Voltage   

Grid No,3 and Internal Shield   

Grid-No.2 Supply Voltage   

Cathode-Bias Resistor    

Plate Resistance (Approx.)   

Transconductance   

Plate Current   

Grid-No.2 Current   

Grid-No.I Voltage (Approx.) for transconductance 

of 40 ^mhoe   

volts 

ampere 

seconds 

volte 

volts 

PF 

PF 

PF 

380 

0 

See curve 

330 

8.4 

0.7 

See curve 

—56 

0 

250 100 

Connected to cathode at socket 

volts 

volts 

page 96 

volts 

watts 

watt 

page 96 

volts 

volts 

volts 

100 

63 

0.25 

4300 

10.8 

4.4 

—20 

100 

63 

1.0 

4400 

11 

4.2 

—20 

volts 

ohms 

megohm 

pmboe 

mA 

mA 

volts 

s 

eg 

Iq 
19 

AS 

si 

12 

9 

-ia 

6 

UJ 

1 
3 

0 

TYPE 6BA6 

GmO-No.2 VOLTS 

GRID-No. 3 VOLTS 

/Meci-P - 

100 

0 

GRID-No.\ VOLTS Ecr- 

ECi-O -20 

*2 
-15 

5 
H 

7 

4 9 

♦ 00 

92CS-MO«r 

100 200 300 

PLATE VOLTS 

Installation and Application 

Control-grid bias variation is effective in changing the volume of the 

receiver. To obtain adequate volume control, an available grid-No. 1-bias 

voltage of approximately 50 volts ia required. The exact value depends 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. 
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The grid-No,2 (screen-grid) voltage may be obtained from a poten- 

tiometer or bleeder circuit across the B-supply source, or through a drop- 

ping 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 practically 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 nor- 

mal 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 voltage 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. However, it should be noted 

that the use of a resistor in the grid-No.2 circuit has 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. 

■4 ft 

* 
7 

Cr 13 
2 3 

C 

6BA7 

8CT 

PENTAGRID CONVERTER 

Miniature type used as converter in AM and FM re- 

ceivers. Outlines section, 6E; requires miniature 9- 

contact socket. 

RMter Voltagre   

Heater Current     

Peak Heater-Cathode Voltagre    

Direct Interelectrode Capacitances: 

Grid No. 8 to All Other Electrodes     

Plate to All Other Electrodes   

Grid No. 1 to All Other Electrodes   

Grid No. 8 to Plate   

Grid No. 8 to Grid No. 1   

Grid No, 1 to Plate    

Grid No, 1 to All Other Electrodes, except Cathode 

Grid No. 1 to Cathode   

Cathode to All Other Electrodes except Grid No, 1 

Converter Service 

MAXIMUM RATINGS (Design-Center Values) 

Plate Voltaae    

Grid-No.6-and-Internal-Shield Voltage^   

Grida-No.-2-and-No-4 (Screen-Grid) Voltage . 

Grid«-No.2'«nd-No.4 Supply Voltage  

Plate Disaipatlon   

Grid8-No.2-and-No.4 Input   *.... 

Total Cathode Current  

Grid-No.3 Voltage: 

Negative-bias value   

Positive-bias value   

6.8 volts 

0.3 ampere 

:±90 volts 

9.5 PF 

8.3 PF 

6.7 PF 

0.19 max PF 

0.1 max PF 

max PF 

8.4 PF 

3.3 PF 

4.0 PF 

800 volts 

0 volts 

100 volts 

800 volts 

2.0 watts 

•watts 

22 mA 

-100 volts 

0 volts 

CHARACTERISTICS (Separate ExcHatlon^ 

Plate Voltage     

Grid No.6 and Internal ShielcU   

Grids-No.2-axwl-Na4 (Screen-Grid) Voltage 

100 250 volts 

Connected directly to ground 

100 100 volta 
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Grid-No.3 (Control-Grid) VolUire   —10 —1.0 Tolt 

Grid-No. 1 (Oscillator-Grid) Resistor   20000 20000 ohms 

Plate JUflistance (Approx.)   0.6 1.0 meirohm 

Conversion Transconductance    000 950 ^mho# 

Conversion Trans conductance (Approx.) ••   3.6 S.6 pmhoe 

Plate Current  3.6 3.8 mA 

Grlda-No.2-and-No.4 Current  10.2 10 mA 

Grid-No. 1 Current   0.85 0.36 mA 

Total Cathode Current  1^2 24.2 mA 

NOTE: The transconductance between grrid No.l and arids No.2 and No.4 connected to plate 

(not oacillating) is approximately 8000 /irahoe under the following conditions: signal applied to 

grid No.l at aero blaa; grids No.2 and No.4 and plate at 100 volts; grid No.8 grounded. Under 

the same conditions, the plate current is 82 mllltamperes, and the amplification factor is 16.6. 

• The characteristics shown with separate excitation correspond very closely with those ob- 

tained in a self-excited oscillator circuit operating with rero bias. 

With grid-No.S bias of —20 volts. 

^ Internal Shield (pins No.6 and No.8) connected directly to ground. 

6BA8A MEDIUM-MU TRI0DE— 

bbaba SHARP-CUTOFF PENTODE 

Miniature type used in color and black-and-white tele- ^~Tj\lO
rr 

vision receivers. The pentode unit is used as a video 

amplifier, an age amplifier, or a reacUnce tube. The 

triode unit is used in low-frequency oscillator and 

phase-splitter circuits. Outlines section, 6E; requires 

miniature 9-contact socket. Type 8BA8A is identical gox 

with type 6BA8A except for the heater ratings. 

CBA8A 8BA8A 

Hester Voltage (sc/dc)   S.3 8.4 

Heater Current   0-3 0.46 

Heater Warm-up Time (Average)   U second* 

Heater-Cathode Voltage: 

Peak value   - ^ max ±200 ma* to ts 

Average value   100 maa 100 ma* Tolto 

Direct Interelectrode Capacitances (Appro*.): 

Triode Unit: « 

Grid to Plate   2-2 2.2 PF 

Grid to Cathode and Heater   2.6 2.7 Pt 

Plate to Cathode and Heater  0.4 1.9 P* 

Pentode Unit: „ .. 

Grid No.l to PUte    ■ ■ ■ 0-06 0.06 PF 

Grid No.l to Cathode. Heater. Grid No.2. Grid 

No.3, and Internal Shield  • • • • • • • 10 p" 

Plate to Cathode. Heater. Grid No.2, Grid No.8, 

and Internal Shield   J * 

Triode Grid to Pentode Plate   0.018 0.008 PF 

Pentode Grid No.l to Triode Plate  0.008 0.003 PF 

Pentode Plate to Triode Plate   0.16 0.023 Pr 

■ With external shield connected to cathode of unit under test. 

Class A, Amplifier 

MAXIMUM RATINGS (Design-Canter Values) Triode Unit Pentode Unit 

Plate Voltage   800 800 to to 

Grid-No.2 (Screen-Grid) Supply Voltage  — 800 volu 

Grid-No.2 Voltage   See curve page 98 

Grid-No. 1 (Control-Grid) Voltage: 

Negative-bias value   — —60 

Positive-bias value   — 0 

Plate Dissipation   2 8.26 watta 

Grid-No.2 Input: „ , , 

For grid-No.2 voltagea up to 160 volts   — 1 

For grld-No.2 voltagea between 160 and 300 volt* See curve page 96 

CHARACTERISTICS 

Plate-Supply Voltage   200 200 to to 

Grid-No.2 Supply Voltage   — 160 to to 

Grid-No. 1 Voltage   -8 ~ ^ 

Cathode-Bias Resistor   ~ onm* 

Amplification Factor   18 AM~   

Piste Resistance (Approx.)   6100 4O000O ohms 

Transconductance   2700 9000 /mthce 

Plato Current   8 18 mA 

Grid-No.2 Current    — 2.6 mA 

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

10 /iA   —16 —10 Tolt* 
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MAXIMUM CIRCUIT VALUES 

Grid-No.l-Clrcuit 

For operation   0 5 0.25 meirohm 

For cathode^biM operation   1.0 1.0 megohm 

6BA11 

TRIODE—TWIN PENTODE «AII 

Duodecar type used as vertical-deflection oscillatot 

rA. ^or coin^"ie^ sync-agc applications in color and 

black-and-white television receivers. Outlines section, 

^ ^ 8B; requires duodecar 12-contact socket. Type 8BA11 is 

12ER identical with type 6BA1X except for heater ratings. 

<BA.I1 8BA11 

Heater Vokagc (ac/dc)   6.3 8.4 volte 

He«ter Current   0.6 0.45 amperes 

Heater Warm-up Time   jl n seconds 

Heater-Cathode Voltace: 

Peak value   ±200 max ±200 max volte 

Average value     100 max 100 max volte 

Direct Interelectrode Capacitances; 

Trk>de Dnlt: 

Grid to Plate   2.0 pF 

Grid to Cathode and Heater   2.0 pF 

Plate to Cathode, Heater, and Internal Shield   1.9 pF 

Pentode Unit (Each Unit): 

Grid No.3 to Plate  2.0 pF 

Grid No.8 to all Other Electrodes i  9.6 pF 

Grid No.l to (ill Other Electrodes ;  3.0 pF 

Plate to all Other Electrodes   3.0 pF 

Grid No.8 ol Pentode 1 to Grid No.S of Pentode 2   0.026 max pF 

Triode Unit as Class Ai Amplifier 

MAXIMUM RATINGS (Design-Center Values) 

Plate Voltage   300 volte 

Average Cathode Current   20 raA 

Plate Dissipation   1.6 watte 

CHARACTERISTICS 

  "O '"its 
Grid Voltage   —11 volte 

Ampliflcation Factor   18 

Transoonductance   1800 amhoa 

Plate Current   6 mA 

Grid Voltage (Approx.) for plate current of 100 jiA   —18 volte 

MAXIMUM CIRCUIT VALUES 

Grid-Circuit Resistance: 

For fixed-bias operation   0.25 megohm 

For cathode-bias operation   1 megohm 

H 

^P4j<P0 MEDIUM-MU TRIODE 6BC4 

Miniature type used as an rf amplifier in the cathode- 

(y T*) drive circuits of uhf television tuners covering the fre- 

r ' quency range of 470 to 890 MHz. Outlines section, 6A; 

SDR requires miniature 9-contact socket. 

Heater Voltage (ae/dc)   6.3 volte 

Heater Current    0.226 amnere 

.Peak Heater-Cathode Voltage    ±76 max volte 

Direct Interelectrode Capacitances (Approx.); 

Grid to Plate   1.6 pF 

Grid to Heater and Cathode   2,9 pF 

Plate to Heater and Cathode  !.... 0.26 pF 

Heater to Cathode    2.7 pF 

Class At Amplifier 

MAXIMUM RATINGS (Design-Center Values) 

Plate Voltage   260 volte 

Cathode Current   26 mA 

Plate Dissipation   2.6 watte 
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characteristics 

VolU«»   iSO Tolta 

Catho^BUs Restetor    100 ohzoa 

AmpUflcatfon Factor %/ 4g 

Plate KttilstAnce (Approx.)   4800 ohms 

TraiwcontlucUnce    10000 umhoe 

rV^nt -      14.5 mA 
Grid Volume /Approx.) for plate currant of 10 pA   —10 ▼olta 

MAXIMUM CIRCUIT VALUES 

Grid^CircuJt ReiiaUnce: 

|,or flxed-biaa operation     ^0t recommended 

*or cathodc-biaa operation   ' 0 5 meffobm 

6BC5 

3»C5/3CE5 SHARP-CUTOFF PENTODE 

Miniature type used in compact radio equipment as an 

rf or if amplifier at frequencies up to 400 MHz. Out- 

lines section, 6C; requires miniature 7-contsct soclceC. 

For typjcai operation as resigtance-coupled amplifier, 

refer to Resistance-Coupled Amplifier section. Type 

3BC5/3CE5 is identical with type 6BC5 except for 

heater ratings. 

& 3 

* 
0\ G 
IS 

7BD 

IBC5/ICE5 

5. Ig 

o.e 

n 

^50 max 

100 

• a 

S ^ (»c/dc)   
Heater Current    

Heeter W4rni.up Time (AverMte)   

He*ter-C«thode Voltes®: 

value    

, Av®*>ae value       

Direct Interelectrode CmpMcitMaee* t 

Pentode Connection: 

Gr d No<1 to Plate    

Gr'd No.l to Cnlhode. Heater. Grid No.2. Grid N0.8, »nd 

.^"tel Shield  • • ■ •   
Pljt* to Cathode, Heeter. Grid ^0.2, Grid No.S, mad Inter,^ 

Shl^jd     

Triode Connection :• 

Grid No.i to Plate end Grid No.J   

GfW No.l to Cathode, fleeter. Grid No.S. end Internel Shield 

P1;4* end Grid No.2 to Cethode, Heeter. Grid No.S, end 

*nt«rnel Shield     

• Grid N0.2 connected to plete. 

Class A; Amplifier 

MAXIMUM ratings (Design-Center values) 

Plete Voltage    

Grid-No.^ (Screen-Grid) Supply VolU_e  

GHd-No.J Voltese    

Grld-No.i (Control-Grid) Voltege, Poaltive-biee velue 

     

Grid-No.j input: 

For grid-No.2 volteaee up to KK) Volte   

For grid-No.2 voltetee between ly) Bnd 800 volte 

CHARACTERISTICS 

Piete Stippjy Voltese    

Grid-No.^ Supply Voltege    

CmthoA^Wtui Resistor    

Amp/inc^tion Fector    

Plate R^sistanca (Approx.)    

Trmnnco^ductxnw!    

£!^€xrC**rW>t    

5 Current       
Grid-No.j Voltage (Approx.) for pl^tc current of 

10 MA      

IBCS 

6.3 

0.3 

±00 mex 

0.080 mex 

6.6 

1.3 

2.S 

8.9 

8.0 

volts 

empere 

eecond* 

volt* 

volte 

PP 

PP 

PP 

PP 

PP 

Cenneetlen1 

S0Q 

3.2 

Tried* 

Cennectten* 

180 2(0 

880 8^ 

4Z <o 

0.006 0.00* 

6000 440o 

8 6 

Onnectten 

300 

800 

curve pege 06 

0 

2 

0.6 

See curve pege 96 

Pentode 

Cennectien 

voh. 

volte 

volt, 

wmtte 

wett 

100 

100 

160 

0.6 

4900 

4.7 

1.4 

—5 

126 

126 

100 

0.6 

6100 

8 

2.4 

250 

160 

180 

0.8 

5700 

7.6 

2.1 

—8 

volt, 

ohtea 

megohm 

mA 

mA 

volt. 

* Grid N0.2 connected to plete. 
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6BC7 TRIPLE DIODE 

Miniature type containing three high-perveance diode 

units in one envelope; used in dc restorer circuits of 

color television receivers and in AM/FM radio re- 

ceivers as a combination FM discriminator and AM 

detector tube. Outlines section, 6B; requires 9-contact 

miniature socket 

Heater Voltage (ac/clc)   

Heater Current      

Peak Heater-Cathode Voltage   

Dlreet Interclectrode Capacitances (APprox.): 

Diode-No.I Plate to Diode-No. 1 Cathode, Heater, and 

Internal Shield   

Diode-No.2 Plate to D(ode-No.2 Cathode, Heater, and 

Internal Shield .    

Diode-No.3 Plate to Diode-No.8 Cathode, Heater, and 

Internal Shield    

MAXIMUM RATINGS (Design-Center Values, Each Diode Unit) 

Peak Inverse Plate Votlage   

Peak Plate Current^   

Average Output Current    

6.3 

0.450 

^200 max 

5.5 

5.6 

8.5 

130 

64 

12 

volW 

ampere 

voltu 

pF 

pF 

pF 

▼olt* 

mA 

roA 

* In rMtifor nervict, the minimum totel effective pUte*euppIy i nee per pUte is 660 ohma. 

"nAre.-. 6BC8 

K
t
2^^^^CTi MEDIUM-MU TWIN TRIODE 4Bct 

—uiZ Miniature type used as a cascode amplifier in vhf tele- 

c vision tuners and in push-pull cathode-drive rf ampli- 

T2 HT| ^ers• Out^nea section, 6B; requires miniature Q-CQtitaet 

^l5 socket. Type 4BC8 is identical with type 6BC8 except 

9Ai for heater ratings. 

4BC8 6BC8 

Heater Voltage (ac/dc)    4.2 6.3 volt* 

He«ter Cwrr«nt    0.6 0.4 nropere 

Hemter w^rm-up Time (Average)    11 — »e©ondd 

Hcater-C»tbode VoIUmtc: 

Peak value    ±200#ovax ±:200*inax volt^ 

Averat® value     100 max 100 max voll^ 

Direct Interelectrode Capacitances*: Unit N**I Unit No.l 

Grid to PUte    1.2 1.2 pf 

Grid to Cathode. Heater, and Shield .... 2.6 — pF 

Cathode to Grid, Reatax. axvd Itxt/Ttual GhUVd .... — 

PUte to Cathode. Heater, and Internal Shield  1.3 — pF 

Plate to Grid, Heater, and InterP^l Shield  —- 2.4 pF 

Plate to Cathode   —-' 0.12 pF 

Heater to Cathode    2.8 2.8 pF 

PUte of Unit No.l to PUte of Upit No.2  0.02 max pF 

Plate of Unit No.2 to PUte and Grid of Unit No.l 0.04 max pF 

* Ratinr may be as hiah as 800 volts under cutoff conditions, when tube b used as a cascode 

amplifier, the two units are connected in series, and heater is neaative with respect to cathode. 

# With external shield connected to Internal shield. 

Class At Amplifier (Each Unit) 

maximum RATINGS (D«si8n-Maximum Values) 

Piste Voltage    260e volte 

CathoAe C^TWit,       « mA 

PUte DUtfijwition    2.2 watte 

CHARACTERISTICS 

PUte Supply Voltage    ISO volte 

Cathode-D*** Resbtor      220 ohms 

PUte Resbtance (Approx.)      6800 ohms 

Amplification Factor    85 

TrmnaconducUnce    6200 iimhoe 

PUte Current    ;   10 mA 

Grid VoltA8e (Approx.) for tranaconductance of 60 >imbos   —13 volts 
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MAXIMUM CIRCUIT VALUES 

Grid-Cir6uit/Resistance     0.5 megohm 

♦ Rating may be. as high as 300 vohs iin'der cutoff conditions, when tube is used as a cascode 

amplifier, the two units are connected in series, and heater is negative with respect to cathode. 

6BD4 

6BD4A 

6B06 

Refer to chart at end of section. 

Refer to chart at end of section. 

6BD11 DUAL TRIODE— 

isBDii SHARP-CUTOFF PENTODE 
• • # • 

Duodecar type used in television receiver applications. 

The high-mu triode unit No.l is used in general- 

purpose applications, the medium-mu triode unit No.2 

in sync-separator circuits, and the pentode unit as a 

video amplifier. Outlines section, 8B; requires duodecar 

12-contact socket. Type 15BD11 is identical with type 

6BD11 except for heater ratings. 

6BD11 

  6.8 

   1.05 

T' IS 

KT. PTl fa 7 

Kp 5 8 
ft 

PSp 

4 9 IS 

3 10 

Zp 
2 It 

Pp 
0. 

H H 

12DP 

Heater Voltage (ac/dc)   

-Heater Current     

Heater Warm-up Time (Average) 

Heater-Cathode Voltages, 

Peak Value     

Average ya]ue .,.;  

ISBDII 

14.7 

0.45 

11 

« 4 kf 

MAXIMUM RATINGS (Desigo-Maxfrnum Values) 

Plate Voltage         *. 

Grid-No.2 (Screen-Grid) Supply Voltage       

Grid-Ko.2 Voltage     i. 

Grid-No.l (Control-Grid) Voltage, Positive-bias 

. value     

Plate Dissipation             — 

Grid-Ho.2 Input: 

For grid-No,2 voltages up to 165 volts 

±200 max ±200 max 

100 max 100 max 

Triode Triode Pentode 

Unit No.l Unit No.2 Unit 

330' 330 330 

— — 330 

— — See curve page 

volts 

amperes 

seconds 

volts 

volts 

96 

0 

1.5 

0 

2 

0 

4 

volts 

volts 

volts 

watts 

volts 

CHARACTERISTICS 

'Plate Supply Voltage   

Grid-No.2 Supply Voltage .... ....... 

Grid-No.l Voltage   

Cathode-Bias Resistor      '   

Amplification Factor         • 

Plate Resistance (Appro*.)    

Transconductance    

Plate Current      

Grid-No.2 Current      

Grid-No.l Voltage (Approx.) for plate 

current of 100 

MAXIMUM CIRCUIT VALUES 

Gr!d-No.l-Circuit Resistance;: 

For fixed-bias operation ... 

For cathode-bias operation 

■ This value may be measured by a method involving 

maximum ratings of the tube will not be exceeded. 

4 4 4 4 

— — 1-1 watts 

and 330 • * 

— — See curve page 96 

Triode Triode 

Unit No.l Unit No.2 Pentode Unit 

200 200 35 135 volts 

135 135 • volts 

—2 
—... 0 0 volts 

220 — 100 ohms 

68 41 — — 

ohms 12400 9400 — 46000 

5500 4400 — 10400 /^rnhos 

7 9.2 84. 17 mA 

IS" e 4 mA 

—5.5 -—6.5 — voHa 

0.5 0.6 1 megohm 

1 1 1 megohm 

recurrent waveform such that the 

6BE3 HALF-WAVE 

12BE3. 17BE3 VACUUM RECTIFIER 

Duodecar type used as damper tube in horizontal-de- NC 

flection circuits of color and black-and-white, television 

receivers. Outlines section, 8D; requires duodecar 12- 

contact socket. Types 12BE3 and 17BE3 are identical 

with type 6BE3 except for heater ratings. 

K 

ic 6 7 

5 B 

4 9 

3 to 

2 II 

12 

H 

126A 
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, 6BE3 12BE3 17BE3 
Heater VoltaKe (ac/dc)   6.3 12.6 16.8 

Heater Current . .   1.2 0,6 0.46 

Heater Warm-up Tune (Average)   . 11 U 

Direct Intereiectrode Capacitances (Approx.):  

Plate to Cathode, and Heater   10 

Cathode to Heater, and Plate    8.0 

Heater to Cathode     3.4 

Damper Service 

For operation in a 525-line, 30-frame system 

MAXIMUM RATINGS (Design-Maximum Values} 

Peak Inverse Plate Voltage#     5000 

Peak Plate Current           1200 

Average Plate Current   200 

Plate Dissipation     6 5 

Heater-Cathode Voltage: • . ' • • 

Peak value        +300 —5000 

Average value   4-100 —900 

CHARACTERISTICS, Instantaneous Value . 

Tube Voltage Drop for dc plate current of 850 mA  25 

# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds), 

volts 

ampere 

seconds 

51 

PF 

volts 

mA 

mA 

■watts 

volts 

volts 

volts 

PENTAGRID CONVERTER 6BE6 

H0 0'* 3BE6,12BE6 

r\s-\ Miniature type used as converter in AM and FM re- 

7\( r=:=5^pc4 ce^vers* Outlines section, 5C; requires miniature 7-con- 

tact socket. The 6BE6 is similar in performance to 

metal type 6SA7. For general discussion of pentagrid 

types, see Frequency Conversion in Electron Tube Ap- 

01 plications section. Types 3BE6 and 12BE6 are identical 

7CH with type 6BE6 except for heater ratings. 

_ „ 3BE6 6BE6 12BE6 
Heater Voltage (ac/dc)     3.15 6.3 12.6 volta 

Heater Current   0.6 0.3 015 nmrw.r^ 

Heater Warm-up Time (Average)   11 — '  seconds 

Heater-Cathode Voltage: seconds 

Peak value     ±200 max ±200 max ±200 max volts 

Average value   100 max 100 max 100 max volts 

Direct Intereiectrode Capacitances: Unshielded Shielded" 

S0'o    0.30 max 0.25 max pP 

^ S0*? ^ ^4 No*1 " •i  0-1B max 0-ls raax pF 
Gnd No.l to Plate   0,10 max 0.05 max nF 

Grid Ko.3 to All Other Electrodes   7.0 7.0 nF 

Grid Nq.1 to All Other Electrodes     5.5 5.B dF 

Plate to All Other Electrodes   8.0 13,0 nF 

Grid No.l to Cathode and Grid No.5   8.0 3.0 nF 

Cathode and Grid No.5 to All Other Electrodes 

except Grid No.l   15.0 20.0 pP 

■With external shield connected to cathode and grid No.5. 

Converter 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Voltage  ;"....   '   330 volts 

Grids-No<2-and-No.4 (Screen-Grid) Voltage    110 volts 

Grids-No.2-and-No.4 Supply Voltage    330 volts 

Cathode Current      15.5 mA 

Plate Dissipation     1,1 

Grids-No.2-and-No.4 Input   1.1 watts 

Grid-No.3 Voltage: 

Negative-bias value    —55 volts 

Positive-bias value      0 volts 

Heater-Cathode Voltage: 

Peak value  ;..i  200 volts 

Average value .■      100 volts 

TYPICAL OPERATION (Separate Excitation)* 

Plate Voltage     100 250 volta 

Grids-No. 2-and-N o.4 (Screen-Grid) Voltage    100 100 volts 

Grid-No.1 (Oscillator-Grid) Voltage (rms)   10 10 volts 

Grid-No.3 (Control-Grid) Voltage   —1.6 —1.5 volts 

Grid-No.l (Oscillator-Grid) Resistor   20000 20000 ohms 

Plate Resistance (Approx.)   0.4 1-0 megohm 
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Conversion Transconductance 455 475 /tmhoa 

Plate Current .: . ^♦ 2.6 2.9 mA 

G.rids-No.2-and-No.4 Current      7.0 6.8 mA 

Grid-No.l Current   ■  0.5 0.5 mA 

Cathode Current    ;.a lO.t 10.2 mA 

Grtd-No.3 Voltage for conversion transconductance 

of 10 fimhos  ^i '—30 —30 volts 

NOTE: The transconductance between grid No. 1 and grids No.2 and No.4 connected to-plate 

(not oscillating) is approximately 7250 jtmhos under the following conditions: grids No.l 

and No. 3 at 0 volts; grids No.2 and No-4 and .plate at 100 volte. Under the same conditions, - 

the cathode current is 25 mA, and the amplification factor is 20. Grid-No. 1 voltage (Approx.) 

for plate current of 10 aA is —11 volts. 

* The characteristics shown with separate excitation correspond very closely with those ob- 

tained in a self-excited circuit operating with zero bias- 

Installation and Application 

Because of the special structural arrangement of the 6BE6, a change 

in signal-grid voltage produces little change in cathode current. Conse- 

quently, an rf voltage on the signal grid produces little modulation of the 

electron current flowing in the cathode circuit. This feature is important 

because it is desirable that the impedance in the cathode circuit should 

produce little 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 trans- 

conductance 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 Circuits section. 

In the 6BE6 operation characteristics curves with seif-excitation, E* is 

the voltage across the oscillator-coil section between cathode and ground; 

EB is the oscillator voltage between cathode and grid. 

OPERATION CHARACTERISTICS 
WITH SELr-EXCITATION 
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6BF5 Refer to chart at end of section. 

6BF6 Refer to chart at end of section. 

„ c2f. pp BEAM power tube— 6BF11 

K SHARP-CUTOFF PENTODE 12BFU, 17BF11 

ncG3
8
a Duodecar type used as combined detector and amplifier 

tube in color and black-and-white television receivers. 

G|p 28 Tlie dual-control, sharp-cutoff pentode unit is used as 

an FM detector and the beam power unit as an af output 

13 h h amplifier. Outlines section, 8C; requires duodecar 12- 

contact socket. Types 12BF11 and 17BF11 are identical 

12EZ with type 6BC11 except for heater ratings. 

6BF11 12BPU 17BF11 

Heater Yoltag-e (ac/dc)          6.8 • 12.6 16.8 volts 

Heater Current    1.2 . .0.6 0.45 amperes 

Heater Warm-up Time (Average)   — 11 .11 seconds 

Heater-Cathode Voltage: 

Peak value      100 max 100 max volts 

• Average value      ±200 max ±200 max volts 

Direct Interelectrode Capacitances: 

Pentode Unit: ' . 

Grid No.l to Plate    0.86 pF 

Grid No.3 to Plate i      8.2 pF 

Grid No.l to Cathode, Heater,'Grid No-2,. Grid No.3, 

and Internal Shield        6.5 pF 

Grid No.3 to Cathode, Heater,. Grid No.l, Grid No.2, Plate, 

and Internal Shield      8.0 pF 

Grid No.l to Grid No.3    0.11 pF 

Beam Power Units 

Grid No.l to Plate         0.24 pF 

Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, 

• apd Internal Shield 13 pF 

Plate to Cathode, Heater, Grid No.2, Grid No.3, 

and Internal Shield     • 10 pF 

Pentode Plate to Beam Power Plate  *    0.13 pF 

Beam Power Unit as Class Ax Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Voltage     165 volts 

Grid-No.2 (Screen-Grid) Voltagre   150 volts 

Average Cathode Current     65 mA 

Plate DisBipation     6.5 watts 

Grid-No.2 Input            1.8 watts 

140 
TYPE 6BFII BEAM POWER UNIT 

DC GRID-No.2 VOLTAGE(EC2W10 V) 

30 
UJ 

l\ Vo 

lioo 25 

, wn. TOGE (ECI)^ 
< 

= 80 

m 

5 

-.4 
OJ 

e 
•5^ fcjGQ 

pj 
* 0 

-6 
10 5 <40 

51 -a 

a 
q 20 5 o 

o 

0 Q 

200 300 

PLATE VOLTS 

400 

92CS-I3742T 
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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 Ho.2 Cm-rent  

Maximum-Signal Grid-No.2 Current 

Plate Resistance (Approx.) 

Transconductance    

Load; Resistance     

Total Harmonic Distortion ... 

Maximum-Signal Power Output 

MAXIMUM CIRCUIT VALUES 

Grid-No.i-Circult Resistance; 

For fixed-bias operation ,. 

For cathode-bias operation 

* 4 ■ ■ ■ • * * * > f* • - » ■ M ■ ♦ ♦ ♦ • 

145. 

110 

—6 

6 

40 

8 

9 

0.03 

8600 

3000 

10 

2.4 

0.25 

0.5 

volts 

volts 

volte 

volte 

mA 

mA 

mA 

mA 

megohm 

fimhos 

. ohms 

per cent 

watte 

megohm 

megohm 

CO 
ui 
cc 

TYPE 6BFH 

PENTODE UNIT 

DC GRID-No.3 VOLTAGE CEC3)=0 V 

DC GRlD-No.2 VOLTA6E(Ec2T-OOV 

3 

Q. 

320 

—i 

2 
£ 
,-.15 
x* 

U 
(EC 5^ < 

LT V 
ttOA 

(L 

-2 
-4 

0 0 

PLATE VOLTS^^^ 

Pentode Unit as Class A, Amplifier 

CHARACTERISTICS 

Plate Supply Voltage       • 

Grid No.3 (Control-Grid)     Connected to negative 

Grid-No.2 (Screen-Grid) Supply Voltage           • 

Grid No.l (Control Grid)      Connected to negative 

Cathode-Bias Resistor       

Plate Resistance (Approx,)    

Transconductance, Grid No.l to Plate       

Transconductance, Grid No.3 to Plate     

Plate Current          

Gr5d-No.2 Current .  V   

Grid-No.l Voltage (Approx.) toy plate current of 10 pA ........ 

Grid-No,3 Voltage (Approx.) .for plate current of 10 fiA   

Pentode Unit as FM Sound Detector 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Voltage   -    %. 

Grid-No-3 Voltage        

Grid No,a Supply Voltage        

Grid-No.2 Voltage        —       

Grid-No.l (Control-Grid) Voltage, Positive-bias value 

Plate Dissiimtion   _      i,. 

Grid-No.2 Input; 

For grid-No.2 voltages up to 165 volts      

For 8rid-No,2 voltages between 165 and 330 volte  

MAXIMUM CIRCUIT VALUE 

Grid-No.l-Circuit Resistance; 

For fixed-bias operation      

For cathode-bias operation       

150 volts 

end of cathode resistor 

100 volts 

end of cathode resistor 

560 ohms 

0.15 megohm 

1000 Aimhoa 

400 junhos 

1.3 mA 

2 mA 

.5 volts 

4.5 volts 

330 

28 

330 

volts 

volts 

volta 

See curve page 96 

0 volte 

1.7 watts 

1.1 watte 

See curve page 96 

0.25 

0.6 

megohm 

megohm 

6BG6G 

6BG6GA 

Refer to chart at end of section. 



Technical Data 175 

ic H 5 

4 b 

3 7 

2 8 

6BH3 

HALF-WAVE 6BH3A 

VACUUM RECTIFIER 22BH3* 22BH3A 

Novar types used as damper tubes in horizontal-de- 

flection circuits of black-and-white television receivers. 

Outlines section, HD and 30B, respectively; require 

novar 9-eontact socket. Socket terminals 1, 3, 6, and 8 should not be used 

as tie points. These tubes, like other power-handling tubes, should be ade- 

quately ventilated. Types 17BH3 and 17BH3A and types 22BH3 and 22BH3A 

are identical with types 6BHB and 6BH3A except for heater ratings. 

9HP 

Heater Voltage (ac/dc)   

Heater Current      

Heater Warm-up Time (Average)   

Direct Interelectrode Capacitances (Approx.): 

Plate to Cathode and Heater   

Cathode to Plate and Heater    

Heater to Cathode        

6BH3 17BH3 

6BH3A i7BH3A 

22BH3 

22BH3A 

6.3 

1.6 

17 

0.6 

11 

0.45 

11 

6.5 

9.0 

2.8 

volts 

amperes 

seconds 

Pf 

Damper Service 

For operation in a 525-line, 30-frame system 

MAXIMUM RATINGS (Design-Maximum Values) 

Peak Inverse Plate Voltage#     

Peak Plate Current           

Average Plate Current     -   e 

Plate Dissipation      

Heater-Cathode Voltage: 

Peak value      +300 

Average value 

5500 

1100 

180 

6.5 

-5500 

+100 —000 

volte 

mA 

inA 

watts 

volts 

volts 

# Pulse duration must not exceed 15% of a horizontal scanning cycle {10 microseconds) 

H 
5 4 

6 C2 3 

7 
2 

Cl 

1$ 

6BH6 

7CM 

SHARP-CUTOFF PENTODE 

Miniature type used as rf amplifier particularly in 

ac/dc receivers and in mobile equipment where low 

heater-current _ drain is important. It is particularly 

useful in high-frequency, wide-band applications. 

Outlines section, 5G; requires miniature 7-eontaet 

socket. 

Heater Voltage (ac/dc)    

Heater Current   

Peak Heater-Cathode Voltage   

Direct Interelectrode Capacitances:' 

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      

- a > » 

6.3 volts 

0.15 ampere 

±:90 max volte 

0.0035 max pF 

5.4 pF 

4.4 pF 

■ Without external shield, or with external shield connected to cathode. 

Class Ax Amplifier 

MAXIMUM RATINGS (Design-Center Values) 

Plate Voltage     

Grid-No,2 (Screen-Grid) Voltage     

Grid-No.^ Supply Voltage      

Grid-No.J (Control-Grid) Voltage: 

Negative-bias .* Value                   

Positive-bias value      

300 

See 

300 

-50 

0 

volts 

page 96 

volts 

volts 

volts 
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Plate Dissipation          

Grid-No.2 Input: 

For a:rid-No.2 voltages up to 160 volts   

For gHd-No.2 voltages between 160 and 800 volts 

CHARACTERISTICS 

Plate Voltage .. .        

Grid No.8     . 

Grid-No.2 Voltage       

Grfd-No.l Voltage       

Plate Resistance (Approx.)     ............. 

Transconductance  ^ 

Plate . Current   '.    . . 

Grid-NQ.2 Current        :   

Grid-No.l Voltage (Approx.) for plate current of * 

io m    

3 ■watta 

0.5 watt 

See curve page 96 

100 250 volta 

Connected to cathode at socket 

100 160 volta 

—I —1 volt 

0:7 1.4 megohms 

3400 4600 ^mhos 

3.6 7.4 mA 

1.4 2.9 mA 

—5 —1.1 volta 

6BH8 MEDIUM-MU TRIODE 

sbhs SHARP-CUTOFF PENTODE 

Miniature type used in color and black-and-white tele- 

vision receiver applications. The pentode unit is used 

as an if amplifier, video amplifier, or age amplifier. 

The triode unit is used in low-frequency oscillator 

circuits. Outlines section, 6E; requires miniature 9- 

contact socket. Type 8BH8 is Identical with type 6BH8 

except for heater ratings. 

Heater Voltage (ac/dc)       

Heater Current     

Heater Warm-up Time (Average)     

Heater-Cathode Voltage: 

Peak value    

Average value       

Direct Interelectrode Capacitances (Approx.) : 

Triode Unit: 

Grid to Plate   

Grid to Cathode and Heater     

Plate to Cathode and Heater     

Pentode Unit: 

Grid No.l to Plate    - 

Grid No.l to Cathode, Heater, Grid No.2, Grid No.8, 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     

6BH8 

6.3 

0.6 

11 

±200 max 

100 

H 

5 P3P •HP 
6 4 IS 

G(p 
7 3 

6 2 

9 

PP K 

9DX 

8BH8 

8.4 

0.45 

±200 max 

100 max 

2.4 

2.6 

0.38 

0.046 

7 

2.4 

0,016 

0.004 

0.095 

volta 

ampere 

seconds) 

volts 

volia 

pF 

PF 

pF 

pF 

pF 

p£ 
pF 

pF 

pF 

f f • B 

* ■ « ♦ # « • • » 

300 300 volts 

1— 300 volta 

See curve page 96 

volts 0 0 

2.6 3 watts 

   
1 watt 

Class Ax Amplifier 

MAXIMUM RATINGS (Design-Center Values) Triode Unit Pentode Unit 

Plate Voltage    ,, 

Grid-No.2 (Screen-Grid) Supply Voltage 

Grid-No.2 Voltage ...:  

Grid-No.l (Control-Grid) Voltage, Positive-biaa 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 

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. ^ Current  ;   

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

MAXIMUM CIRCUIT VALUES 

Grid-No.l-Circuit Resistance:. 

For fixed-bias operation ... 

For cathode-bias operation > 

-- See curve 

150 200 

—_ 125 

—6 _ 

82 

17 — 

5150 150000 

3300 7000 

9.5 15 

— 3.4 

-—14 —8 

0.6 0.25 

1.0 1.0 

volts 

volts 

volts 

obma 

ohms 

limhos 

raA 

xnA 

volta 

megohm 

megohm 
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«T| Pi, 

•fr Q 7 

3 

4 

3 K) 

2 II 

Kr 
12 

H H 

12FP 

6BH11 

MEDIUM-MU TWIN TRIODE 

SHARP-CUTOFF PENTODE 

Duodecar type used in color and black-and-white tele- 

) ' vision receiver applications. The triode units are used 

p for general-purpose applications, and the pentode unit 

is used for horizontal-deflection service. Outlines sec- 

Vajption, 8B; requires duodecar 12-contact socket. Heater: 

volts (ac/dc), 6.3; amperes, 0.8; maximum heater- 

cathode volts, ±200 peak, 100 average. 

Pentode Unit as Horizontal-Deflection Oscillator 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Voltage   

Grid-No.2 (Screen-Grid) Voltage   

Grid-No.l (Control-Grid) Voltage: 

Poeitive-biaa value    

Peak negative value   

Peak Cathode Current   

Average Cathode Current   

Plate Dissipation   

Grid-No.2 Input    

Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Voltage   

Grid Voltage, Poeitive-bias Value  !.!!!!!.!! 

Plate Dissipation    

CHARACTERISTICS 

Plate Voltage   

Grid-No.2 Vohagc  " * 

Grid-No.l Voltage   

Amplification Factor   

Plate Reeiatance (Approx.)   

Transconductance   

Plate Current   

GHd-No.2 Current   

Grid-No.l Voltage (Approx.) for piate current 

of 10 ^A     

MAXIMUM CIRCUIT VALUES 

Grid-No. 1-Clrcult Resistance: 

For fixed-bias operation   

For cathode-bias operation    

PenUde Unit 

125 

125 

—1 

200000 

7500 

12 

4 

350 

830 

0 

—175 

300 

20 

2.5 

0.56 

Each Triode Unit 

380 

0 

2.5 

Each 

Triode Unit 

125 

—1 

46 

5400 

8500 

18.5 

volts 

volts 

volts 

volts 

mA 

mA 

watts 

watt 

2.2 

2.2 

—8 

2.2 

2.2 

volts 

volts 

watts 

volts 

volts 

volt 

ohms 

/imhoe 

mA 

mA 

volts 

megohms 

megohms 

HALF-WAVE zd io 

w « VACUUM RECTIFIER OdJJ 

rSi) Duodecar type used as damper tube' in horizontal-de- 

flection circuits of black-and-white television receivers. 

hc®[ r-nJiKy Outlines section, 8C; requires duodecar 12-contact 

(2SvX\>/n socket. Socket terminals 5, 6, 8, and 9 should not be 

^ U8e<^ a8 t*e This tube, like other power-han- 

h dling tubes, should be adequately ventilated. Heater: 

12BL volts (ac/dc), 6.3; amperes, 1.2. 

Damper Service 

For .p.ration in a 52&-lUie. SO-frame 

MAXIMUM RATINGS (Design-Maximum Values) 

Peak Inverse Plate Voltage#   8800 .volte 

Peak Plate Current   840 mA 

Average Plate Current   140 mA 

Plate Dissipation   4 watts 

Heater-Cathode Voltage: 

Peak value   4-800 —8800 volts 

Average value   +100 — 600 volts 

CHARACTERISTICS, Instantaneous Value 

Tube Voltage Drop for plate current of 250 mA   21 volts 

# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
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H(^ 

6BJ6 REMOTE-CUTOFF PENTODE l"L' ^ 

Miniature type used as rf amplifier in high-frequency uOL^CVL/NI A!>r., 

and wide-band applications. Features high transeon- is 

ductance and low grid-to-plate capacitance. Outlines cr 

section,"5C; requires miniature 7-contact socket. 7CM 

Heater Voltage (ac/dc)        6.3 volts 

Heater Current               a.15 ampere 

Peak Heater-Cathode Voltage     ±90 max volta 

Dii'ect Interelectrode Capacitances; 

No.l to Plate .............i....0.0035 max pP 

Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, and 

Internal Shield .......      i  4.5 pP 

Plate to Cathode, Heater, Grid No.2, Grid No.3, and 

Internal Shield ....•i.......... 5.5 pP 

• Without external shield, or with external shield connected to cathode. 

Class At Amplifier 

MAXIMUM RATINGS (Design-Center Values} 

Piate VoJtage        300 volta 

Grid-No.2 (Screen-Grid) Voltage      See curve page 96 

Grid-No.2 Supply Voltage      300 volte 

Plate Dissipation      3 watts 

Grid-No.2 Input: 

For grid-No.2 voltages up to 150 volts    0.6 watt 

„ .For grid-No.2 voltages between 150 and 306 volte      See curve page 96 

Gnd-No.l (Control-Grid) Voltage; 

Negative-bias value      —50 volte 

Positive-bias value         ,... 0 volte 

CHARACTERISTICS 

Flate Voltage     180 250 volte 

Grid No.3          Connected to cathode at socket 

Grid-No.2 Voltage     100 100 volta 

Grid-No.l Voltage     —l.o —1.0 volt 

Plate Resistance (Approx.)      0.25 1.3 megohms 

Transcondnctance         3650 3600 /tmhos 

Plate Current          9;0 9.2 mA 

Grid-No.2 Current"       8.5 3.3 mA 

Grid-No.l Voltage (Approx.) for transcondnctance of 

10 nmhos       —20 —20 volte 

6BJ7 TRIPLE DIODE 

Miniature type used as a de-restorer tube in each of 

the three signal channels of color-television receivers. 

Each diode has a separate cathode. Outlines section, 

6B; requires miniature 9-contact socket. 

Heater 'Voltage                

Heater Current          

Direct Interelectrode Capacitances: 

Plate of Unit No.l to Cathode of Unit No.l, Heater, and 

Internal Shield 

Plate of Unit No.2 to Cathode of Unit No.2. Heater, and 

Xnteifnal Sfaidti 

Plat© of Unit No.3 to Cathode of Unit No.3, Heater fand 

Interaai. Shield    

Cathbde of Unit No.l to Plate of Unit Nal, Heater, and 

Internal Shield     

Cathode of Unit No.2 to Plate of Unit No.2, Heater, and 

Internal Shield * A ♦ * * • • R • r P ♦ 9 9 a b 9 *9 * 9 9 *9 * '* ' ■ A a *« ■ rA ■ 9 • ^ r9 '9 

Cathode of Unit No. 3 to Plate of Unit No.3, Heater, and 

Internal Shield       

a ♦ ► a 

* » 

Plate of Unit No.l to PUite of Unit No.2 

Plate of Unit No.2 to Plate of Unit No.3 

Plate of Unit No^S to. Plate of Unit No.l 

H 

H 5 

6 4. 

S 7 3 

a z 

9 

Ko3 HO, 

9AX 

6.3 volte 

0.45 ampere 

S PF 

2.6 PP 

2.6 PF 

4 PF 

3.8 BP 

4 BP 

0.055 BP 

0.036 BP 

0.036 BP 
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DC Restorer 

MAXIMUM RATINGS {Design-Center Values, Each Unit] 

Peak Inverse Plate Voltage     

Peak Plate Current           

Average Output Current 

m a 

Peak Heater-Cathode Voltage -flOO 

330 

10 

1 

—330 

volts 

mA 

mA 

volts 

& Po* 
& 4 

7 

2 

CT Hp 

0 

T 

6BJ8 

TWIN DIODE— 

MEDIUM-MU TRIODE 

Miniature type used in black-and-white and color tele- 

vision receiver applications. The diode units are used 

in phase-detector, phase-comparator, ratio-detector or 

discriminator, and horizontal afc discriminator circuits. 

The triode unit is used in phase-splitter, audio-fre- 

queney amplifier, vertical-deflection amplifier, and low- 

frequency oscillator applications. Outlines section, 6E; requires miniature 

9-contaet socket. 

9ER 

Heater Voltage (ac/dc)    

Heater Current     

Heater Warm-up Time . (Average)     

Heater-Cathode Voltage: 

Peak value     

Average value        

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 (Bach 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 Ax Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Voltage       

Grid Voltage, Positive-bias value        

Average _ Cathode Current     

Plate Dissipation     

CHARACTERISTICS 

Plate Voltage     

Grid Voltage      

Amplification Factor      

Plate Resistance (Approx.)   

Transcondactance    ...., 

Plate Current     

Plate Current for grid voltage of --12.5 volts .... 

Grid Voltage (Approx.) for plate current of 10 tiA 

MAXIMUM CIRCUIT VALUE 

Grid-Circuit Resistance     

6.3 

0.6 

11 

±200 max 

100 max 

2.6 

2.8 

0.31 

1.9 

4.6 

0,06 max 

0.07 max 

0.11 max 

3.0 

4.8 

volts 

ampere 

seconds 

volts 

volts 

pF 

pF 

pF 

PF 

pF 

PF 

PF 

PF 

PF 

PF 

90 

0 

22 

4700 

4700 

13.5 

• ♦ 

330 

0 

22 

4 

250 

—9 

20 

7150 

2800 

8 

1.7 

—18 

volts 

volts 

mA 

watts 

volts 

volts 

ohms 

jimhos 

mA 

mA 

volts 

megohm 

Triode Unit as Vertical-Deflectipn Amplifier 

For operation in a 525-line, 30-frame system 

MAXIMUM RATINGS {Deslgn-Maximum Values) 

DC Plate Voltage    

Peak Positive-Pulse Plate Voltage#         

Peak Negative-Pulse Grid Voltage    

Peak Cathode Current      

Average Cathode Current     

Plate Dissipation    

MAXIMUM CIRCUIT VALUE 

Grid-Circuit Eesiatance, for cathode-bias operation * * * % « J * » 4 * * 

330 

1200 

-275 

77 

22 

4 

2.2 

volts 

volts 

volts 

mA 

mA 

watts 

megohms 

# Pulse duration must not exceed 16% of . a vertical scanning cycle (2.5 milliseconds). 

Diode Units 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Current (Each Unit) s 

Peak 

Average 

54 

» 

mA 

mA 
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30 
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□ 

i 15 

Ui 

10 
-J 
a. 

5 
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O 

s 

n: 

\ 

200 300 

PLATE VOLTS 

400 

92CS~9531T 

6BK4 Refer to chart at end of section. 

6BK4A SHARP-CUTOFF 

6BK4B BEAM TR,0DE 

Glass octal types used for the voltage regulation of 

high-voltage, low-current dc power supplies in color 

and black-and-white television receivers. Outlines sec- h 

tion, 21B; require octal socket. Type 6BK4B is iden- ^ (B 

tical with type 6BK4A except for a higher plate dis- K 

sipation and peak heater-cathode voltage. 86C 

Heater Voltage (ac/dc)   6.3 

Heater Current          0.2 

6BK4A 6BK4B 

Peak Heater-Cathode Voltage   —200 —450*max 

a 

7 

H 

volts 

ampere 

volta 

AVERAGE TRANSFER 

CHARACTERISTICS 
■j ■ t i i 

TYPE 6BK4A 

Cf" e.3 VOLTS 

2.0 ft 

w 

t 

u *> 

3 
L5 

§ 

a 
1.0 3 

ki 

r- 

& 
o.sis: 

OHIO VOLTS 

02CS-S432TP 
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Direct Interelectrode Capacitances (Approx.): 

Grid to Plate         0.03 pF 

Grid to Cathode and Heater  2.6 pF 

Plate to Cathode and Heater        ... 1 pF 

Amplification Factor (Approx.)      2000 

• Series impedance should be used with the cathode to limit the cathode current under 

prolonged short-circuit conditions to 450 mA, 

Voltage-Control Service 

MAXIMUM RATINGS (Design-Maximum Values) 

DC Plate Voltage        27000 volts 

Unregulated DC Supply Voltage        60000 volts 

DC Grid Voltage         —135 volts 

Peak Grid Voltage"       —440 volts 

Average Plate Current      1.6 mA 

Plate Dissipation (6BK4A)   30 watts 

Plate Dissipation (6BK4B)        40 watts 

MAXIMUM CIRCUIT VALUE 

Grid-Circuit Resistance; 

For use with "Flyback Transformer" high-voltage supply   3 megohms 

■ For interval of 20 seconds maximum duration during equipment warm-up period. 

Refer to chart at end of section. 6BKS 

Refer to chart at end of section. 6BK7A 

MEDIUM-MU TWIN TRIODE OBK/B 

H (s) 5BK7A 

k Miniature type used as a eascode amplifier in vhf color 

and black-and-white television tuners and in push-pull 

cathode-drive rf amplifiers. Outlines section, 6B; re- 

/Q%)k quires miniature 9-contact socket. For typical opera- 

Kt' tion as a resistance-coupled amplifier, refer to Resist- 

72 ,s ance-Coupled Amplifier section. Type 5BK7A is identi- 

8AJ cal with type 6BK,7B except for heater ratings. 

„ „ „ , (J , 6BK7A 6BK7B 

Heater Voltage (ac/dc)    4.7 6.3 volts 

Heater Current     0.6 0.45 ampere 

is^s®^vSK.^A,'■w,  11 11 

Peak value       ±200*max ±200*max volts 

Average value    100 max 100 max volts 

Direct Interelectrode Capacitances: Unit N<»'1 Unit No.2 

Grid to Plate «■».^ a 1,8 1.8 py 

Grid to Cathode, Heater, and Internal Shield 3 3 nP 

Plate to Cathode, Heater, and Internal Shield 1 0.9 np 

Cathode to Grid, Heater, and Internal Shield .. 6 6 pF 

Plate to Grid, Heater, and Internal Shield .... 2,4 2.4 dF 

Plat® to Cathode    ......... 0.22 0.22 pF 

Heater to Cathode         2.8 3 nP 

Grid of Unit No.l to Grid Of' Unit No.g     0.004 max nP 

Plate of Unit No.l to Plate of Unit No.2    .'    0.075 max pF 

• Rating may be aa high as 800 volta under cutoff conditions when tube is used as a caseode 

amplifier, the units are connected in series, and heater is negative with respect to cathode. 

Class Ai Amplifier (Each Unit) 

MAXIMUM RATINGS (Design-Center Value) 

Plate Voltage           300 volts 

Grid Voltage, Negative-bias value  ..v...,..,.   —50 volts 

Plate Dissipation ■       2.7 watts 

CHARACTERISTICS 

AS^p.ply J01-^6      150 volta 
Cathode-Bias Resistor          56 ohms 

Amplification. Factor           43 

Plate Resistance (Approx.)     4600 ohms 

Tranaconductance               9300 jtmhos 

• Plate Current      .....     18 mA 

Grid Voltage (Approx.) for plate current of 10 tiA    —11 volts 

Refer to chart at end of section. 6BL4 
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6BL7GT Refer to chart at end of section. 

6BL7GTA MEDIUM-MU TWIN TRIODE 

Glass octal type used as combined vertical-deflection 

amplifier and vertical-deflection oscillator in color, and 

black-and-white television receivers. When so operated, 

it is recommended that unit No.l (pins 4, 5, and 6) be 

used as the oscillator. Outlines section, 13D; requires 

octal socket. 

gt, 
& 4 

ft 3 

7 2 pr2 

c H 

8BD 

Heater Voltage (ac/dc) 

Heater Current   

Heater-Cathode Voltage: 

Peak value   

Average value .... 

Direct ^ Interelectrod© Capacitances (Approx.) : 

Grid to. Plate 

Grid to Cathode and Heater ... 

Plate to Cathode and Heater ... 

f * 

ft V fl 

Unit No. 1 

6 

4.2 

0.9 

Class Ai Amplifier 

CHARACTERISTICS (Each Unit) 

Plate Voltage           150 250 

Grid Voltage     0 —17 

Amplification Factor      

Plate Resistance (Approx.)    

Transconductance      — — 

Plate Current     65- 4 

Grid Voltage (Approx.) for plate current of 

50 fJtA* »•*» > « .... ».«•••» . .*, « • «. ■ ► 

* This value can be measured by a method involving a recurrent 

the maximum ratings of the tube will not be exceeded. 

Vertical-Deflection Oscillator or Amplifier' 

For operation in a 525-line, 30-£rame system 

6.3 volts 

1.5 amperes 

±200 max volts 

100 max volts 

fnit No. 2 

6 pP 

4.6 pP 

0.9 PP 

250 volts 

—9 volts 

15 

2150 ohms 

7000 yanhos 

40 mA 

—23 volts 

1
 

l
 

such that 

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; 

For either plate    

For both plates with hoth units operating 

MAXIMUM CIRCUIT VALUES 

Grid-Circuit Resistance    

Oscillator 

500 

400 

210 

60 

10 

12 

4.7 

Amplifier 

500 

2000& 

260 

210 

60 

10 

12 

4.7t 

volts 

volts 

volts 

mA 

mA 

watts 

watts 

megohms 

•Unless otherwise specified, values are for each unit. 

# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds), 

a Under no circumstances should this absolute value be exceeded, 

t For cathode-bias operation. 

6BL8 

6BL8/ 

ECF80 

MEDIUM-MU TRIODE— 

SHARP-CUTOFF PENTODE 

m 

4BL8,4BL8/XCF80 

Miniature types used in frequency-changer service 

color and black-and-white television receivers .Outlines 

section, 6B; require miniature 9-contact socket. Types 

4BL8/XCF80 and 6BL8/ECF80 are identical with types 

4BL8 and 6BL8, respectively. Type 4BL8 is identical 

with type 6BL8 except for heater ratings. 

pp H 5 
b 4 

3 

2 
0|p 

9 

Kp 

CD 
IS 

>Kt 

w 

9DC 
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4BL8 

4BW 

XCF80 

Heater Voltage (ae/dc)   4.6 

Heater Current    0.6 

Peak Heater-Gatbode Voltage   ±100 max 

Class A Amplifier 

MAXIMUM RATINGS (Design-Center Values) Triode Unit 

Plate Supply Voltage       550 

Plate Voltage      250 

Grid-No.2 (Screen-Grid) Supply Voltage    —- 

Grid-No.2. Voltage*. 

With cathode current of 14 mA    — 

With cathode current less than 10 mA   — 

Cathode . Current    14 

Plate Dissipation     1,5 

Grid-No.3 Input: 

With plate dissipation greater than 1.2 watts .. — 

With plate dissipation less than 1.2 watts ..... — 

characteristics 

Plate Voltage   100 

Grid-No.2 Input: -r- 

' Grid-No-1 Voltage   —2 

Amplification Factor     20 

Mu-Factor, Grid.No.2 to Grid No.l    —- 

Plate Resistance (Approx.)   r— 

Transconductance        5000 

Plate Current     14 

Grid-No.2 , Current    — 

Input Resistance at frequency of 60 MHz   — 

Equivalent Noise Resistance    — 

MAXIMUM CIRCUIT VALUES 

Grid-No. l-Circuit Resistance: 

For fixed-bias operation       0.5 

For cathode-bias operation      0.6 

6BL8 

6BL8/ 

ECF80 

6.3 

0.45 

±100 max 

Pentode Unit 

550 

250 

550 

175 

200. * 

14 

1.7 

0.5 

0.75 

170 

170 

—2 

47 

0.4 

6200 

10 

2.8 

0.01 

1500 

0.5 

X 

volts 

ampere 

volts 

vplts 

volts 

volts 

volts 

volts 

mA 

watts 

-watt 

watt 

volts 

volts 

megohm 

fimhos 

mA 

mA 

megohm 

ohms 

megohm 

megohm 

6BM8/ 

C, HIGH-MU TRIODE c-, QO 

C|pSmpimi) POWER PENTODE CCL82 

Hp,G3p(2W^X~^^KT Miniature type used in color and black-and-white tele- 

* ^7) vision receiver applications. The pentode unit is used 

pT as an audio output tube, and the triode unit as an 

SEX oscillator and at voltage amplifier. Outlines section, 

6G; requires miniature 9-contact socket. Heater: volts 

<ac/dc), 6.3; amperes, 0.78; maximum heater-cathode 

volts, 100 peak. 

Class Ai Amplifier 

MAXIMUM RATINGS (Design-Center Values) Triode Unit Pentode Unit 

Plate Supply Voltage     550 600 volts 

Plate Voltage,...-     300 600 volts 

Grid-No.2 Supply Voltage    — 650 volts 

Grid-No.2 Voltage      — 800 volts 

Cathode Current    15 50 mA 

Plate Dissipation     i 7 watts 

Grid-No.2 Input     — 1.8 watts 

CHARACTERISTICS 

Plate Voltage ;       100 200 volts 

Grid-No.2 Voltage    — 200 volts 

Grid-No. 1 Voltage         0 —16 volts 

Amplification Factor    70 9.5* 

Plate Resistance (Approx.)        -r- ft.Ql xaesbtan 

Transconductance      2500 6400 pmhos 

Plate Current       3.5 35 mA 

Grid-No.2 Current      —~ 7 mA 

MAXIMUM CIRCUIT VALUES 

Grid-No.l-Circuit Resistance; 

For fixed-bias operation     , i 1 megohm 

For cathode-bias operation    2 2 megohms 

• Grid No.2 to Grid No.l 
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6BN4 Refer to chart at end of section. 

6BN4A 

»N4A. 3BN4A MEDIUM MU TRIODE 

Miniature type used as rf amplifier tube in grid-drive 

circuits of vhf color and black-and-white television 

tuners. Outlines section, 5C; requires miniature 7-con- 

tact socket. Types 2BN4A and 3BN4A are identical 

with type 6BN4A except for heater ratings. 

M 

4 

y & 

2 7 

a 

VolUse (ac/dc)   

Heater Current   

Heater Warm-up Tim© (Averaae)   

Peak Heater-Cathode Voltaa©   

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 VolUse   

Grid Voltaae, Positive-bias value     

Cathode Current   

Plat© D<asipaatk>n   

CHARACTERISTICS 

Plate-Supply Voltage    

Cathode-Bias Resistor   

Amplifleation Faptor   

Plate Resistance (Approx.)   

Transconductance     

Plate Current   

Grid Voltage (Approx.) for plate current of 100 pA .. 

MAXIMUM CIRCUIT VALUK 

Grid-Circuit Resistance    

2BN4A 

2.35 

0.6 

11 

dblOO max 

3BN4A 

3 

0.45 

11 

ztlOO max 

$BN4A 

6.3 

0.2 

^=100 max 

1.2 

3.2 

1.4 

volts 

ampere 

seconds 

volts 

PF 

PF 

PF 

275 

0 

22 

2.2 

150 

220 

43 

5400 

7700 

9 

—6 

0.6 

volts 

volts 

mA 

watts 

volt* 

ohm* 

ohm* 

jimhos 

mA 

volt* 

megohm 

6BN6 

"ubnT" BEAM TUBE 

Miniature type used as combined limiter, discriminator, 

and audio-voltage amplifier in intercarrier television 

and FM receivers. Outlines section, 5D; requires mini- 

ature 7-contact socket. Types 3BN6, 4BN6, and 12BN6 

are identical with type 6BN6 except for heater ratings. 

He»ter Voltaare {»c/dc)   

Hester Current   

Hester Wsrna-up Time (Aver- 

ste)   

Hester-Csthode Voltsge: 

Pesk vsiue  

Aversre vslue   

SBNC 

8.15 

0.6 

II 

±200 msx 

100 msx 

4BN6 

4.2 

0.45 

11 

IBNI 

6.8 

0.8 

±200 msx ±200 msx 

100 msx 100 msx 

Direct Interelectrode Cspscitsnccs 

ithoae. 

Interns! Shield 

Grid No.l to Cathode. Hester. Grid No.2, Grid No.8. and 

4 t t • • • » • 

Grid No.8 to Cathode, Hester, Grid No.l. Grid No.2. and 

Interns) Shield     

Grid No.l to Grid No.8     

Limiter and Discriminator Service 

MAXIMUM RATINGS (Design-Maximum Values) 

Piste-Supply Volts re         

Grid-No.2 Voltsre     

Grid-No.l VolUre, Positive pesk value   

Cathode Cun'Wit   

4 

ft 3 

7 2 

* 

IS 

7DF 

12BN6 

12.6 

0.15 

±200 msx 

100 

4.2 

8.8 

0.004 

880 

110 

60 

18 

volts 

ampere 

seconds 

volts 

volts 

PP 

pr 

PF 

volts 

volts 

volts 

mA 
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TWIN DIODE— 6BN8 

HIGH-MU TWIN TRIODE 8BN8 

Miniature type used in color and black-and-white tele- 

vision receiver applications. The triode unit is used in 

burst-amplifier, af amplifier, and low-frequency oscil- 

lator applications. The diode units are used in phase- 

detector, ratio-detector or discriminator, and horizon- 

tal afc discriminator circuits. Outlines section, 6E; 

requires miniature 9-contact socket. Type 8BN8 is 

identical with type 6BN8 except for heater ratings. 

6BN8 

6.3 

0.6 

11 

±200 max 

100 max 

Heater Voltage (ac/dc)    

Heater Current    

Heater Warm-up Time (Average)     

Heater-Cathode Voltage: 

Peak value       

Average value     

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.1 to Triode Grid  

Plate of Diode Unit No.2 to Triode Grid  

Plate of Diode Unit No.! 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) ..... 

Triode Unit as Class Ai Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Voltage    

Grid Voltage, Poaitive-hias value  

Plate Dissipation     

CHARACTERISTICS 

vV£lt&ee   100 

Grid ^Voltage       i 

Amplifieation Factor        75 

Plate Resistance. (Approx.)    210D0 

Transcondnctance    B500 

Plate CuiTent       _ 1,5 

£L22i.yo]tage (Approx,) for plate current of 10 p,A —2.5 
MAXIMUM CIRCUIT VALUE 

Grid-Circuit Resistance           

Diode Units 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Current (Each Unit) : 

Peak            

Average      

8BN8 

8.4 

0.45 

11 

±200 max 

100 max 

2.5 

3.6 

0.25 

0.06 max 

0.1 max 

0.07 max 

5 

1.9 

4.8 

3 

volts 

ampere 

seconds 

volts 

volts 

PF 

PF 

pP 

pF 

Pl 
PF 

PF 

PF 

ll 

330 

0 

l.T 

250 

—3 

70 

28000 

2500 

1.6 

—5.5 

1.0 

volts 

volts 

•watts 

volte 

volts 

ohms 

/tmhos 

mA 

volte 

megohm 

54 

0 

mA 

mA 

7 TYPE 6BN0 

TRIODE UNIT 
T- 

6 

tr. 
» u 

S5 

vO 

4 

3 Q 

Ml 
rr 

2 

7 

100 200 300 400 

PLATE VOLTS 92CS-93S3r 
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ft 

7 

ft 

9 

6BQ5 

«Q5 POWER PENTODE Cl(3 

Miniature type used in the output stage of audio-fre- c/a 

quency amplifiers. Outlines section, 6G; requires mini- ,, 

ature 9-contact socket. Type 8BQ5 Is identical with 

type 6BQ5 except for heater ratings, 9CV 

IBQ5 8BQ5 

Heater VoHage (ac/dc)   6.^ 8 

Heater Current   0.76 0.0 

Heater Warm-up Time (Average)   — 11 

Heater-Cathode Voltage: 

Peak value   ±100 max ±100 max 

Average value      100 max 100 max 

Direct Intereleetrode Capacitances: 

Grid No.I to Plate   0.6 max 

Grid No.l to Cathode^ Heater. Grid No.2, and Grid No.3 .... 10,8 

Plate to Cathodet Heater, Grid No.2, and Grid No.5   6.6 

Grid No.l to Heater   0.26 max 

Class A, Amplifier 

MAXIMUM RATINGS (Dcsign-Onter Values) 

PUt« Vottaxc   300 

Grid-No.2 (Screen-Grid) Voltage   800 

Grid-No.l (Control-Grid) Voltage, Poeltive-blas value   0 

Cathode Current     65 

Plate Dbftlpation      12 

Grid No.2 Input     2 

TYPICAL OPCRATIOM 

Plate Voltage   260 

Grid-No.2 Voltage   260 

Grid-No.l (Control-Grid) Voltage   -7.8 

Peak AF Grid No.l VolUge   6.2 

Zero-Signal Plate Current   48 

Maximum-Signal Plate Current   60.6 

Zero-Signal Grid-No.2 Current   5.6 

Maximum-Signal Grid-No.2 Current    10 

Plate Reeistance (Approx.)   38000 

Traneconductanee     11300 

Load Resistance   4600 

Total Harmonic Distortion     10 

Maximum-Signal Power Output   6.7 

MAXIMUM CIRCUIT VALUES 

Grid-No.-Civeuit Resistance: 

For fixed-bias operation    0.8 

For cathode-bias operation   1.0 

volts 

ampere 

seconds 

volts 

volts 

pF 

pF 

pF 

PF 

volts 

volts 

volts 

snA 

watts 

watts 

volts 

vohs 

volts 

vohs 

mA 

mA 

mA 

mA 

ohms 

pmhos 

ohms 

per cent 

watts 

megohm 

Push-Pull Class AB, Amplifier 

MAXIMUM RATINGS {Same as for Single-Tuba Class Ai Amplifier) 

TYPICAL OPERATION (Values are for two tubes) 

Plate Buppir Voltage    260 800 

Grid-No.2 Supply VolUge   260 800 

Cathode-Bias Resistor   ISO 130 

Peak AF Grid-No. 1-to-Grid-No.l VolUge   22.6 28.3 

Zero-Signal Plate Current   62 72 

Maximum-Signal Plate Current     76 92 

Zero-Signal Grid-No.2 Current   7 8 

Maximum-Signal Grid-No^ Current   16 22 

Effective Load ReeiaUnce (Plate-to-plate)   8000 8000 

ToUl Harmonic Distortion      3 4 

Maximum-Signal Power Output   11 17 

MAXIMUM CIRCUIT VALUES 

Grid-No. 1-Circuit ReslsUnee: 

For ftxed-bias operation   0.8 

For cathode-bias operation   1.0 

voHs 

volts 

ohms 

volts 

mA 

mA 

mA 

mA 

ohms 

per cent 

watts 

megohm 

megohm 

6BQ6GT Refer to chart at end of section 
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BEAM POWER TUBE 

6BQ6GTB 

/6CU6 

12BQ6GTB/12CU6,17BQ- 

6GTB, 2SBQ6GTB/25CU6 

Glass octal type used as horizontal-deflection amplifier 

in color and black-and-white television receivers. Out- 

lines section, 14D; requires octal socket. This type may 

be supplied with pin No.l omitted. Types 12BQ6GTB/ 

12CU6,17BQ6GTB, and 25BQ6GTB/25CU6 are identical with type 6BQ6GTB/ 

6CU6 except for heater ratings. 

6BQ6GTB/ 12BQ6G- 

6CU6 TB/12CU6 

6.3 12.6 

1.2 0.6 

11 

• 4 * 

±200 max ±200 max 

100 max 100 max 

Heater Voltage (ac/dc) 

Heater Current ....... 

Heater Warm-up Time (Average) 

Heater-Cathode Voltage: 

Peak value   

Average value   

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.S ... 

Class Ax Amplifier 

CHARACTERISTICS 

Plate Voltage   

Grid-No.2 Voltage   

Grid-No. 1 Voltage    

Mu-Pactor, Grid No.2 to Grid No.l   

Plate Resistance (Approx.)   

Transconductance     

Plate Current      

Grid-No.2 Current     

Grid-No,l Voltage (Approx.) for plate mA = 1 

17BQ6- 25BQ6GTB/ 

GTB 25CU6 

16.8 25 volts 

0.45 0.3 ampere 

11 — seconds 

±200 max ±200 max volts 

100 max 100 max volts 

0.6 

15 

7 

PF 

PF 

PF 

60 

150 

0 

150 

150 

-22.5 

4.3 

260« 

26* 

250 

150 

—22.5 

14500 

6900 

57 

2.1 

—43 

volts 

volts 

volts 

ohms 

/tmhbs 

mA 

mA 

volts 

600 volts 

6000t volts 

—1250 volts 

200 volts 

—300 volts 

400 mA 

110 mA 

11 watts 

2.5 watts 

220 

0.47 megohm 

• These values can he 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-lixu^ 30-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-X (Control-Grid) Voltage ........... 

Peak Cathode Current     

Average Cathode Current          

Plate Dissipation"         

Grid-No.2 Input        ^ 

Bulb Temperature (At hottest point)      

MAXIMUM CIRCUIT VALUE 

Grid-No. 1-Circuit Resistance  *            

# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds), 

t Under no circumstances should this absolute value be exceeded. 

■ A bias resistor or other means Is required to protect the tube in absence of excitation. 

Refer to chart at end of section. 6BQ7 

6BQ7A 

MEDIUM-MU TWIN TRI0DE 4bq7a^bq7A 

Miniature type used as a cascode amplifier in vhf color 

and black-and-white television tuners in push-pull 

cathode-drive rf amplifiers. Outlines section, 6B; re- 

quires miniature 9-contact socket. For typical opera- 

tion as a resistance-coupled amplifier, refer to Resist- 

ance-Coupled Amplifier section. Types 4BQ7A and 

5BQ7A are identical with type 6BQ7A except for heater 

9AJ ratings. 

w 

% H 
* 4 

T 3 

ft 2 

9 
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5BQ7A 

5.6 

0.45 

11 

6BQ7A 

6.3 

0.4 

±200*max ±200,»max 

100 max 100 max 

Unit No.l Unit No.2 

f *9 

1.2 

2.6 £ 

1^2 

0.12 

2.6 

1.2 

6.0 

2.2 

0.12 

2.6 

volts 

ampere 

seconds 

volts 

volts 

pP 

PF 

PP 

PP 

pP 

pP 

5? 

PP 

cascode 

cathode. 

4BQ7A 

Heater Voltage (ac/dc)    4.2 

Heater Current  ;    0.6 

Heater Warm-up ,Time (Average) ........... 11 

Heater-Cathode Voltage: 

Peak value      ±200♦max 

Average value     ,100 max 

Direct Interelectrode Capacitances : 

Grid to Plate      

Grid to Cathode, Heater, and Internal Shield .. 

Cathode to Grid, Heater, and Internal Shield .. 

Plate to Cathode, Heater, and Internal Shield 

Plate to Grid, Heater, and Internal Shield .... 

Plate to Cathode     

Heater to Cathode       L.. 

Plate of Unit No.l to Plate of Unit No.2     0-010 max 

Plate of Unit No.2 to Plate and Grid of Unit No.l,  0.024 max 

♦ Rating may be high as 300 volts under cutoff conditions, when tube is used as a 

amplifier, the two units are connected iri series, and heater is negative with respect to 

0 With external shield connected to internal shield. 

Class Ax Amplifier (Each Unit) 

MAXIMUM RATINGS (Design-Center Values) 

Plate Supply Voltage         

Cathode Current       

Plate Dissipation  ^ . 

CHARACTERISTICS 

Plate Supply Voltage ^    

Cathode-Bias Resistor             

Amplification Factor      •. -        

Plate Resistance (Approx.)   

Transconductance        

Plate Current      

Grid Voltage (Approx-): 

For plate current of 100 /aA ...........       

For plate current of 10 /iA          • 

MAXIMUM CIRCUIT VALUE 

Grid-Circuit Resistance           

* Rating may be high as 300 volts under cutoff conditions, when tube 

amplifier, the two units are connected in series, and heater is negative with respect to cathode. 

250* volts 

20 mA 

2 watts 

150 volts 

220 ohms 

38 

5000 ohms 

6400 jimhos 

9 mA 

—6.5 volts 

— volts 

0.6 megohm 

is used as a cascode 

TYPE 6BQ7A 

FOR EACH UNIT 

if?. 80 
ff 

CXL Ul 

iz* 
¥ K GRID VOLTS 
o2 60 

7, m 

-2,3 ♦ 
o 

0-, 
Us 40 

A 
♦8 < 

A 

+6 
20 

* 
V 

200 300 40O 

PLATE VOLTS 

500 

92CS-7S36TI 

6BR8 Refer to chart at end of section. 

6BR8A MEDIUM-MU TRI0DE— 

sbrs SHARP-CUTOFF PENTODE 

Miniature type used in color and black-and-white tele- 

vision receiver applications. Especially useful as com- 

bined triode oscillator and pentode mixer in vhf tele- 

vision tuners. Outlines section, 6B; requires miniature 

9-contact socket. Except for basing arrangement and 

grid-No.l-to-plate capacitance of pentode unit, types 

5BR8 and 6BR8A are identical with types 5XJ8 and 

6U8A, respectively. 

H 

H 5 

4 t 

3 7 

if Kp 

2 a Gap 

9 

9 
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ic H 5 

4 

3 7 

2 a 

HALF-WAVE 

VACUUM RECTIFIER 

6BS3 

6BS3A 

9HP 

12BS3,12BS3A, 

17BS3, 17BS3A. 

Novar types used as damper tubes in horizontal-de- 

flection circuits Of black-and-white television receivers. 

Outlines section, XiD and SOB, respectively; require 

novar 9-contact socket. 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. These tubes, 

like other power-handling tubes, should be adequately ventilated. Types 

12BS3 and 12BS3A and types 17BS3 and 17BS3A are identical with types 

6BS3 and 6BS3A, respectively, except for heater ratings. 

6BS3 12BS3 17BS3 

,r ^ , 6BS3A 12BS3A i7BS3A 

Heater Voltage (ac/dc)   6.3 12.6 16,8 

Heater Current   1.2 0.6 0.45 

He&ter. Warm-up Time (Averafire)    — 11 11 

Direct Interelectrode Capacitances (Approx.): 

Plate to Cathode and Heater     • • -, 6.5 

Cathode to Plate and Heater      9 

Heater to Cathode           - 2.8 

volts 

amperes 

seconds 

PF 

PF 

PF 

Damper Service 

For operation In a 62S-]ine( 30-frame system 

MAXIMUM RATINGS (Design-Maximum Values) 

Peak Inverse Plate Voltage#     5000 volts 

Peak Plate Current   1100 niA 

Average Plate Current  200 mA 

PJate Dissipation   6 watfc3 

Heater-Cathode Voltage: 

Peak value      +300 —5000 volts 

Average vftlue      +100 —000 volts 

CHARACTERISTICS, Instantaneous Value 

Tube Voltage Drop for plate current of 140 mA   12 volts 

# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds) • 

fTi H 
5 

6 4 

Tl 
3 7 

a 

9 

5 

6BS8 

MEDIUM-MU TWIN TRI0DE 4BS8 

Miniature type used as a eascode amplifier in vhf color 

and black-and-white television tuners and in push-pull 

cathode-drive rf amplifiers. Outlines section, 6B; re- 

quires miniature 9-contact socket. Type 4BS8 is identi- 

cal with type 6BS8 except for heater ratings. 

4DS8 

Heater Voltage (ac/dc)    4.5 

Heater Current      0.6 

Heater Warm-up Time (Average)     11 

Peak Heater-Cathode Voltage      ±200 max 

Direct Interelectrode Capacitances: 

Grid to Plate (Each Uait)     

Grid to Cathode, Heater, and Internal Shield (Unit No.l)   

Plate to Cathode, Heater, and Internal Shield (Unit No.l)   

Plate to Cathode (Each Unit)          

Heater to Cathode (Each Unit)    

Cathode to Grid, Heater, and Internal Shield (Unit No.2)    

Plate to Grid, Heater, and Internal Shield (Unit No.2)   

Plate Of Unit No.i to Plate of Unit No.2 ,   

Plate of Unit No.2 to Plate and Grid of Unit No.l   

6BS8 

6.3 

0.4 

±200 max 

1.15 

2.6 

1.2 

0.15 mas 

2.6 

5 

2.2 

0.010 max 

0.024 max 

volts 

ampere 

seconds 

volte 

PF 

PF 

pF 

pP 

PF 

PF 

pF 

pl 
pF 
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Class Ax Amplifier (Each Unit) 

MAXIMUM RATINGS {Design-Center Values) 

Plate Voltaae       ?    -  150 volts 

Cathode Current          20 mA 

Plate Dissipation      2 watts 

CHARACTERISTICS 

Plate-Supply Voltage    -, - - -    360 volte 

Cathode-Bias Resistor        220 ohms 

Amplification Factor         36 

Plate Resistance (Approx.)        5000 ohms 

Ti'ansconductance            7200 /trahos 

Plate Current         10 mA 

Grid Voltage (Approx.) for plate current of 10 /*A*    —7 volts 

MAXIMUM CIRCUIT VALUE 

Grid-Circuit, Resistance      ^. 0.5 megohm 

♦ This value applies to Unit No.2 only. 

M 

M P3» 6 

b 4 

3 7 

z 6 
G 

IS 

9 

03P| 

9FG 

6BU8 

SHARP-CUTOFF 

TWIN PENTODE 4BU8' 4BU8/4GS8 

Miniature type used as combined sync separator, syne 

clipper, and age amplifier tube in color and black-and- 

white television receivers. Outlines section, 6E; re- 

quires miniature 9-contact socket. Types 3BU8, 3BU8/ 

36S8, 4BU8 and 4BUB/4GS8 are identical with type 

6BU8 except for heater ratings. 

rt:200 max 

100 max 

9. 9. 

3BU& 4BU8 

3BU8/3GS8 4BU8/4GS8 

Heater Voltage (ac/dc)   3.16 4.2 

Heater Current     0.6 0.45 

Heater Warm-up Time (Average)    11 11 

Heater-Cathode Voltage; 

Peak value      

Average value    

Direct Intereiectrode Capacitances: 

Grid No.3 to Plate (Each Unit)     

Grid No.l to Ail 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 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           

Grrld-No.2 (Screen-Grid) Voltage   .. 

Grid-No. 1 (Control-Grid) Voltage, Negative bias value .. 

Cathode Current   *     

Plate Dissipation (Each Unit)      ^ . 

Grid-No.2 Input          

CHARACTERISTICS (With Both Units Operating) 

Plate Voltage (Each Unit)    

Grid-No.3 Voltoge (Each Unit)    

Grid-No.2 Voltage       

Grid-No. 1 Voltage .          

Plate Current (Each Unit)     

Grid-No.2 Current     

Cathode Current    

CHARACTERISTICS (With One Unit Operating) 

Plate Voltage h            

Grid-No.3 Voltage      

Grld-No.2 Voltage       

Grid-No. 1 Voltage      

Grid-No.3 Tranaconductance       

Grid-No. 1 Transconductance    

Plate Current         

Grid-No.3 Voltage (Approx,) for plate current of 

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

100 ftA    

6BU8 

6.8 

0.3 

±200 max ±200 max 

100 max 100 max 

  1.9 

  6 

  3.6 

  3 

0.015 max 

300 

50 

—50 

8 

150 

—60 

12 

1.1 

0,75 

volts 

ampere 

Beedrids 

volts 

volts 

pP 

PP 

pF 

PF 

pF 

volts 

volts 

volts 

volts 

, volts 

volts 

mA 

watts 

watt 

100 100 volts 

—10 0 volts 

67.5 67.5 volte 

♦ * volts 

—— 2.2 mA 

6,6 3.3 mA 

6,6 7.8 mA 

100 100 volte 

0 0 volts 

67.5 67.5 volte 

0 • volts 

180 jtmhos 

1600 — /imhos 

2.2 mA 

.— —~4.5 volts 

■ -—2.3 volte 
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MAXIMUM CIRCUIT VALUES 

Grid-No.3-Circult Eesistance (Each Unit)   O.S megohm 

Gnd-No.l-Circuit Eesistance r.. 0.3 znesrohm 

• Adjusted to provide a dc gtid-No.l ciifrent of 100 microamperea. 

f With plate and grid No.3 of the other unit connected to ground. 

TYPE 6BU8 WITH Eci AS VARIABLE 

6R1D-Ne.3 V0LTS»O 6RI0-Na2 VOLTS»678 

PLATE AND GRID No.3 OF OTHER UNIT 

GROUNDED 
<mi TS ECl'l-O- 5 

4 5 

Shlliamperes P 0.5 

vHov 
z 3 

aio 

u» 
0 

O.OI 
2 < 

a. 

rl,0 

m 

rZ.O 

200 300 

PLATE VOLTS 

400 

92CS-94261 

TYPE 6BU8 

WITH Ecj AS VARIABLE 

GRID->io.2 V0LTS»67.S 

GRID-No.l mA3 O.I 

PLATE AND GRID 

No. 3 OF OTHER 

UNIT GROUNDED. 

CO 

F. 2.5 
% u 

a. 
a % v r 

<2.0 ♦ 

o x 

0/ 

2 L5 *3 

Ul 

< .0 
a 

*> ♦ 
(OL 

as X 

cs 

iOO 200 300 

PLATE VOLTS 

400 

6BV8 Refer to chart at end of section. 

6BW4 Refer to chart at end of section. 

H (k c* TWIN DIODE— 6BW8 

SHARP-CUTOFF PENTODE SBWS 

Miniature type used in television receiver applications; 

diodes are used as horizontal phase detectors; pentode 

is used as a sound if amplifier, sound Hmiter, and age 

p°2 keyer. Outlines section, 6B; requires miniature 9-con- 

9HK sock®*. Type 5BW8 is identical with type 6BW8 

except for heater ratings. 

« . T U / ^ SBW8 6BW8 

Heater Voltage (ac/dc)      4.7 6.a .vo]t3 

Heater Current    0.6 0.45 ampere 

Heater Warm-up Time (Average)    11 — seconds 

Heater-Cathode Voltage: 

Peak value   ±200 max ±200 max volte 

Average value   100 max 100 max volts 

Direct Interelectrode Capacitances: 

Pentode Unit: 

Grid No.l to Plate       , • 0 02 max nF 

Grid No.l to Cathodej Heater, Grid N6.2, Grid No.8, and 

Internal Shield      48 i>F 

Plate to Cathode, Heater, Grid No.2, Grid No.S, and 

Internal Shield         .. 26 dF 

Plate of Ulode XJnit No.l to Cathode and Heater   *[« llg pF 

Plate of Diode Unit No.2 to Cathode and Heater    1.2 pF 

Pentode Grid No.l to Hither Diode Plate     0.006 max pF 

Pentode Unit as Class Ax Amplifier 

MAXIMUM RATINGS {Design-Maximum Values) 

Plate Voltage • - - • ^ .     330 volts 

nS2"50*f (Screen-Grid) Supply Voltage     330 volte 
GHa-No.2 Voltage  See curve paKe 96 

Grid-No.! (Control-Grid) Voltage: oee curve page bo 

Positive-bias value      0 volte 

Negative-bias value    —55 volts 

Plate Dissipation    3 watte 

Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts   0.55 watt 

For grid-No,2 voltages between 165 and S30 volte  See carve page 96 
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CHARACTERISTICS 

Plate Voltage       i. .250 volta 

Grid-No.2 Voltage  T. s ; 110 volts 

Cathode-Bias Resistor       i. 68 ohms 

Plate Resistance (Approx.) .....   0.25 megohm 

Transconductance          5200 /tmhos 

Plate Current              10 mA 

GTid-No.2. Current      , 3.5 mA 

Grld-No-1 Voltage (Approx.) for plate current of 10 ^A .. ;V,...• —10 . volta 

MAXIMUM CIRCUIT VALUES 

Grid-No, 1 Circuit Resistance: 

For fixed-bias operation    0.1 megohm 

For cathode-bias operation        0.6 megohm 

Diode Units (Each Unit) 

MAXIMUM RATING (Design-Maximum Value) 

Plate Current            s, 5 mA 

6BX7GT Refer to chart at end of section. 

f 
* ¥' 

6BY5GA Refer to chart at end of section. • / A • 1 

4 5 

& 2 

04 

7 

G3 

7CH 

volts 

ampere 

seconds 

volts 

volts 

pF 

pF 

pl 
pp 

pF 

pF 

6BY6 

3BY6 PENTAGRID AMPLIFIER 

Miniature type used as a gated amplifier in color tele- ho 

vision receivers. In such service, it may be used as a 

combined sync separator and sync clipper. Outlines K^2 

section, 5C; requires miniature 7-contaet socket- Type G5 

3BY6 is identical with type 6BY6 except for heater 

ratings. 

3BY6 6BY6 

Heater Voltage (ac/do)    8.15 6.3 

Heater Current ....            0.6 0.3 

Heater Warm-up Time (Average)   11 — 

Peak value        ±200max ±200 max 

Average value     ,100 max 100 max 

Direct Intereleetrode Capacitances: 

Grid Nb.i to Plate        0.08 max 

Grid No.3 to Plate         0.35 max 

Grid No.l to Grid Nb.3        0.22 max 

Grid No, 1 to All Other Electrodes   .'  5.4 

Grid No.3 to All Other Electrodes        6.9 

Plate to All Other Electrodes      7.6 * • * a , m A 

Class Ai Amplifier 

CHARACTERISTICS 

Plate Voltage           250 

Grids-No.2-and-No.4 Voltage       IQO 

Grid-No.3 Voltage          —2.5 

Grid-No.l Voltage     —2.5 

Grid-No.3-to-Plate Tranaconductance     500 

Grid-No. 1-to-Plate Transconductance      1      i....... 1900 

Plate Current                 6.5 

Grid3-No.2-and-No.4 Current      9 

Grid-No.3 Volts (Approx.) for plate current of 35 /tA and. 

grld-No.l volts *  4 —15 

Grid-No, 1 Volts (Approx,) for plate current of 35 and 

grid-No.3 volts = 0    —12 
*• / 

Gated Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Voltage     i..;      330 volta 

Grid8-No,2-and-No.4 Voltage  ;  ;   See curve page 96 

GridB-No.2-and-No,4 Supply Voltage       330 volts 

Grid-No.3 Voltage: 

Negative-bias value    J . —55 

Positive-bias value       0 

Positive peak value        27 

Grld-No.l Voltage, Negative bias value    —110 

Plate Dissipation     2.3 

Grid-No,8 Input     i    0.1 

volts 

volta 

volts 

volts 

iimhm 

^tmhoa 

mA 

mA 

v 

volts 

volts 

volts 

volts 

volts 

volts 

watts 

watt 
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Grids-No.2-and-No.4 Input:,. 

For #rids-No.2-ancl-NcK4 voltages tip to 165 volta   - 

For grrids-No.2-and-No.4 voltages between 165 and 330 volts . 

GHdrNb-l Input           

CHARACTERISTICS AS SYNC SEPARATOR AND SYNC CLIPPER 

Plate Voltage         

Grid-No.3 Voltage .;         

Grlds-No^2-and-Nd.4 Voltage    *    

Grid-No.l Voltage        

Plate Current           

Grid8-No.2-and-No.4 Current     

Grld-No.3 Volts (Approx.i tot plate voltage of 25 volts, grwis-No.2.- 

and-No.4 voltage of 25 volte, grid-No. 1 voltage of 0 volts, and 

plate current of 50 nA         

Grid-No.l Volte (Approx.) for plate voltage of 25 volte, grids-No,2- 

and-No.4 voltage of 25 volts, grid-No.3 voltage of 0 volta, and 

plate current of 50 /xA    

MAXIMUM CIRCUIT VALUES 

Grid-No.1 or Grid-No.3-Circuit Resistance: . 

For fixed-bi^ operation     

For cathode-bias operation   

an*. » * • ♦ 

1.1 watts 

See curve page 90 

0.1 watt 

10 volte 

0 volta 

25 volte 

0 volts 

1.4 mA 

3.5 mA 

—2.5 volts 

—2.3 volts 

0.5 megrohm 

1.0 zneKohm 

TYPE SBY6 GRID-Nal VOLTS— 2.5 

GRIDS-Ko.E » No.4 VOLTS" 100 

(5 » OTIO 
-2 IC2.4 lu 

2'A oc 
O —Ul 

~ Ui 

lO^QJ 
n. 

8 0 
a- 
< 

< 
N-= 

^ 6 EC VOLTS *-4 5 0 _j Na3 6R 
Z 

lb 

6 ■a 

OS 4 

ui 
-8 

I H 
f 

tz 
^RT 

O 100 200 300 

PLATE VOLTS 92CS-8139TI 
/ , 

M 

DIODE— /ID VO 

SHARP-CUTOFF PENTODE OBTB 

Miniature type used in television receiver applications. 

T^e pentode unit is used as an rf amplifier and the 

G|p Kp high-perveance diode as a limiter or detector. Outlines 

9FN section, 6E; requires miniature 9-contact socket. 

Heater Voltaee (ac/dc)        

Heater Current      ;    . ... 0.6 amnere 

Heater Warm-up Time (Average)    U seconda 

Heater-Cathode Voltage: 

Peak value      ±200 max volts 

Average value  • . ........... 100 max volta 

Direct Interelectrode Capacitance ;• 

Pentode Unit: 

Grid Jlo.1 to Plate    0.0035 max pF 

Grid JSTo.l to Cathode. Heater, Grid No.2, Grid No.3, and 

internal Shield ...       5.5 pF 

PJate to Cathode, Heater. Grid No.2, Grid No. 8, and 

_. ■, a a 11 5 pF 

O we ^ 1 1J0ther E'ectfodes   ■  4.8- pF 
With ext^nal shield connected to cathode of pentode unit (pin 9), except as noted. 

» With external shield connected te ktouxuL 

Pentode Unit as Class K Amplifier 

MAXIMUM RATINGS (Design-Center Values) 

Plate Voltage    ;       300 volte 

Grid-No.3 (Suppressor-Grid) Voltage, positive value ... j  0 volta 

GrM-No.2 (Screen Grid) Supply Voltage   800 volta 

Grid-No.2 Voltage ..             See curve page 96 

Grid-No.l (Control-Grid) Voltage: 

Negative-bias value     -—50 volte 

Positive-bias value              - • 0 volta 
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Plate Dissipation   3 watts 

Grid-No.2 Input: 

For grid-No.2 voltages up to ISO volts    0.65 watt 

For grid-No.2 voltages between 150 and 300 volts  See curve page 96 

CHARACTERISTICS 

Plate Supply Voltage     100 250 volts 

Grid No.8     Connected to cathode at socket 

Grid-No.2 Supply Voltage   100 150 volfa 

Cathode-Bias Resistor    150 68 ohma 

Plate Resistance (Approx.)     0.5 1 megohm 

Transconductance     3900 5200 pmhos 

Plate Current   5 10.6 n»A 

Grid-No.2 Current   2.1 4.3 'nA 

Grid-No.l Voltage (Approx.) for plate current of 

10 A    —4.2 —6.5 volta 

MAXIMUM CIRCUIT VALUES 

Grid-No.l~Circuit Resistance: 

For fixed-bias operation       0.25 megohm 

For cathode-bias operation     1.0 megohm 

Diode Unit 

MAX/MUM RATINGS (Design-Center Values) 

Peak Inverse Plate Voltage   430 volts 

Peak Plate Current             180 mA 

Average Plate Current  45 mA 

6BZ6 SEMI REMOTE-CUTOFF 

3BZ6, 4BZ6, 12BZ6 PENTODE 

Miniature type used in gain-controlled video if stages 

of color and black-and-white television receivers. Out- 

lines section, 5C; requires miniature 7-contact socket. 

Types 3BZ6, 4BZ6, and 12BZ6 are identical with type 

6BZ6 except for heater ratings. 

9 • 

3BZ6 

3.15 

0.6 

4BZ6 

4.2 

0.46 

6BZ6 

6.3 

0.3 

11 

±200 max 

100 max 

±200 max 

100 max 

Unshielded 

0.025 max 

7 

2 

• 

P 
4 & 

3 6 

2 7 

K 

IS 

7CM 

Heater Voltage (ac/de) . 

Heater Current   

Heater Warm-up Time (Aver- 

Heater-Cathode Voltages 

Peak value     ±200 max 

Average value    100. max 

Direct Interelectrode Capacitances; 

Grid Ko.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.8, 

and Internal Shield    

a With external shield connected to cathode. 

Class Ai Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Voltage     

Grid No.8 (Suppressor-Gi'id) Voltage, Positive value # 

Grid-No.2 (Screen-Grid) Supply Voltage      

Grid-No.2 Voltage            

Grid-No.l (Control-Grid) Voltage, Positive-bias value     

Flute Dissipation             

Grid-No.2 Input: 

Por grid-No.2 voltages up to 165 volts      

For grid-No.2 voltages between 165 and 330 volts      

CHARACTERISTICS 

Plate Supply Voltage     ^. 

Grid No.3            Connected 

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 50 Aimhos 

Grid-No.l Voltage (Approx.) for transconductance of 700 /imhos 

12BZ6 

12.6 

0.15 

±200 max 

100 max 

Shielded 

0.Q1S mux 

7 

8 

Volts 

ampere 

seconds 

volts 

volts 

pF 

PP 

pP 

330 

0 

330 

volte 

volts 

volts 

• a 

See curve page 96 

0 volts 

2.3 watts 

0.55 watt 

See curve page 96 

125 volts 

to cathode at socket 

125 volta 

56 ohms 

0.26 megohm 

8000 pmhoa 

14 mA 

3.6 to A 

—19 volts 

—4.5 volts 
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MAXIMUM CIRCUIT VALUES 

Grid-No.l-Circuit Resistance 2 

Far fixed-bias operation      *. - • 0.215 megohm 

For cathode-bias operation        • • 1.0 megohm 

CM 
O 

CM 

I 

(ft 
Ui 

9 D 
o: o. 
o 2 

25 

20 

TYPE 6BZ6 

GRID No. 3 AND INTERNAL SHIELD 

CONNECTED TO CATHODE AT   

SOCKET. 

- GRID-No. 2 VOLTS-125 0 

1 1 1 1 r~~ 

SRIO-No.l VOLTS Ep,"-0.50 

§3 15 

M Z 10 

< 

O. 

-L 

-1.5 
\ 

i. -Z 

NV 
IC2 

r9 Cl 

\ 

lb -4 

100 200 300 400 

PLATE VOLTS szcs-ssoars 

H 

5 pt H 
6 4 

7 3 

a 2 
KTi 

9 

tGT2 

6BZ7 

MEDIUW-MU TWIN TRIODE 4BZ7 

Miniature type used as a cascode amplifier in vhf coloi 

and black-and-white television tuners and in push- 

pull cathode-drive rf amplifiers. Outlines section, 6B; 

requires miniature 9-contact socket. For typical opera- 

tion as a resistance-coiipled amplifier, refer to Resist- 

ance-Coupled Amplifier section. Type 4BZ7 is identical 

with type 6BZ7 except for heater ratings. 

Heater Voltage (ac/dc)   

Heater Current    

Heater Warm-up Time (Average) 

Heater-Cathode Voltage: 

Peak value   

Average value      

Direct Interelectrode Capacitances; 

Grid to Plate (Each Unit)    

Grid to Cathode, Heater, and Internal Shield (Unit No.i) 

Plate to Cathode, Heater, and Internal Shield (Unit No.l) 

Plate to Cathode (Each. Unit)     

Heater to Cathode (Each Unit) 

4BZ7 

4.2 

0.6 

11 

±200*max 

100 max 

Cathode to Grid, Heater, and Internal Shield (Unit No. 2) 

(Unit No.2) . Plate to Grid, Heater, and Internal Shield 

Plate of Unit No.l to Plate of Unit No.2 

Plate of Unit No.2 to Plate and Grid of Unit No.l 

6BZ7 

6.8 

0.4 

±200*max 

100 max 

1.2 

2.6 

1.2 

0.12 

2.6 

2.2 

0.010 max 

0.024 max 

volts 

ampere 

seconds 

volts 

volta 

PF 

pF 

PF 

pF 

PF 

PF 

PF 

PF 

PF 

• Rating may be aa high as 300 volts under cutoff conditions, when tube Is used as a cascode 

amplifier, the two units are connected in series, and heater is negative with respect to cathode. 

Class Ax Amplifier 

MAXIMUM RATING? (Design-Center Values) 

Plate Yoltage           

Cathode Current .. -    i ]!!!!!!!!.. 

Plate Dissipation    

CHARACTERISTICS 

Plate Supply Voltage .,      

Cathode-Bias Resistor^       

Amplification Factor ...        

Plate Resistance (Approx.)      

Transconductance ..,        

Plate Current          

Grid Voltage (Approx,) for plate current of 100 ft A   

MAXIMUM CIRCUIT VALUE 

Grid-Circuit Resistance        

250* volts 

20 mA 

2.0 watta 

150 volts 

220 ohms 

36 

5300 ohms 

6800 /tmhos 

10 mA 

—7 volts 

0.5 megohm 
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TYPE 6027 

EACH UNIT 
*> 

<v ♦ 
* 

o u 

UJ 
a. 

•> 
20 

o 

* 

10 

✓ 

0 

200 500 

PLATE VOLTS 

400 

»2C»-»2*T 

6BZ8 Refer to chart at end of section. 

s 

6 

7 
4 

6C4 power triode »[4 

Miniature t5T)e used aa a caacode amplifier in vhf color M 

local oscillator in FM and other high-frequency cir- 

cuita and as a class C rf amplifier. Outlines section, 

50; requires miniature 7-contact socket. For typical r(2 

operation as a resistance-coupled amplifier, refer to »j 

Resistance-Coupled Amplifier section. For additional ' 

curve of plate characteristics, refer to type 12AU7A, gBG 

Heeler Volu«® (ac/de)   

HoaUr Current     0.15 

Heater-Cathode Voltage: 

Peak value   ±200 xna* 

Awraae value   100 max 

Direct InUrelectxoda Capacitances (Approx.) UashieUed SbiddsfiU 

Grid to Plato    l.S 1,4 

Grid to Cathode and Heater   i.g 1.8 

Plate to Cathode and Heater  1.3 2^6 

a With external shield connected to cathode. 

Class Ai Amplifier 

MAXIMUM RATINGS (Design-Center Values) 

Plrnt. VolUso   800 

PUt. DU»ip.tioa    g.j 

CHARACTERISTICS 

PUt. Voluce   rftn Mn 

Grid Voltasc*   0   

Anapllflction FUctor    ig.g 17 

PUt. IfeBUUnot (Approx.)    «2S0 7700 

Traiuconductiuace   8100 2200 

PUU Curr«nt     U.g iq.R 

Grid VolU*. (Approx.) for pUU currant of 10 >tA ., —10 —25 

MAXIMUM CIRCUIT VALUES 

Grid-CireoU fcatstMoe: 

Por fbt«J bin. operation   0.25 

■ For eatluxU-bUa operation  1.0 

• Tranxformer- or Smp^Unce-lyp. input eoupllng d.*k<e ar. raeoamenikd to 

rcabtanc in th. grid circuit. 

RF Power Amplifier and Oscillator—Glass C Telegraphy 

MAXIMUM RATINGS (Design-Center Value*) 

Plate Voltaca       500 

Grid VolWa  *    

Plate Current         •. . •        • S 

Grid Current    —       "ZI 8 

Plate JWeelpftWn       -e-Cx ^ 

volts 

volts 

volu 

Pi 

pF 

PF 

volts 

watta 

volts 

volu 

ohi 

Mnhoa 

raA 

volts 

mecohm 

meao hm 

minimise 

volts 

vplu 

mA 

mA 

vratU 
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TYPICAL OPERATION AT FREQUENCIES UP TO SO MHz 

Plate Voltage      800 volta 

Grid Voltage     —27 volte 

Plate Current   25 mA 

Grid Current (Approx.)       7 mA 

Driving Power (Approx.)   0,85 watt 

Power Output (Approx.) •     5.5 watts 

• Approximately 2.5 watts power output can be obtained when the 6C4 is used at 160 MHz 

as an oscillator with grid resistor of 10,000 ohms and with maximum rated input. 

6C5 

6C5GT 

6C6 

6C7 

6C8G 

m 
TYPE 6C4 

o 
& 

owlOO 

LU 
5 

V> 
SSeo 

\ * 

iri60 

w 

5 40 0 < 
s? 5 

o. 
520 

20 -HQ -s*. 

♦5 

|0O 200 300 400 

PLATE VOLTS 9203-63781 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to chart at end of section. 

H 
H KTRi 6 

4 t> 

^TRi 

3 7 

2 8 
Gsrf 

^TR 
4 

OiTR 
Pm 2 

CENTE^PW 

ktrh'5 

10F 

SHARP-CUTOFF 6C9 

DUAL TETRODE Wc9 

Miniature type used as vhf rf-amplifier and autodyne 

mixer tube. Outlines section, SB; except center pin is 

added to base; requires miniature 10-contact socket. 

Type 17Cfl is identical with type dG9 except for Keater 

ratings. 

• ♦ 

Heater Voltftgft (ac/dc)      

Heater Current     

Peak He&fcer-Oathode Voltage     

Direct IntejeSeCtrode Capacitances: 

Grid tfo.I to Plate           

Grid Sfe-l to Cathadev Heater, Grid No. 2, and 

Internal Shield           

Plate to Cathode, Heater* Grid No*2 and 

Internal Shield ...        

Heater to Cathode        

Plate of Unit -No.l to Plate of Unit No.2  

Grid No.l of Xlxdt No.V to Grid NoA ol Gnit No.^ 

Grid No.l of Unit No.i to Plate of Unit No.2 .. 

Grid Na.l of Unite No.2 to Plate of Unit No.l .. 

Class Ax Amplifier (Each 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Voltage      

Grid-No.2 (Screen-Grid) Supply Voltage   

Grid-No.2 Voltage     

Cathode Current       

6C9 X7C9 

$.3 16.8 

0.4 0.15 

±100 jn»x ±100 max 

Unit No. 1 Unit No. 2 

0.055 otax 0.06 max 

4.4 4.2 

2,2 2.2 

4.2 4.8 

0.003 max 

O.'&hl max 

0.001 max 

0.032 max 

volta 

ampere 

volts 

PF 

pF 

pP 

pF 

PF 

PF 

pF 

pF 

Unit) 

250 

180 

volts 

volts 

See curve page 96 

20 ttvA 
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watts 

watta 

Plate Dissipation: 

Either plate  -       1-5 

Both plates (both units operating)      2.5 

Grid-No,2 Input: 

For grid-No.2 voltages up to 90 volts    0.5 watt 

For grid-No.2 voltages between 90 and 180 volts    See curve page 96 

CHARACTERISTICS 

PJate Voltage  -  2^5 

Grid-No.g Voltage         80 

Grid-No.l Voltage       —1 

Plate Resistance (Approx.)     0.1 

Transconductance         ^000 

Plate Current     10 

Grid-No,2 Current       l-J 

Grid-No.l Voltage (Approx.) for plate current of 20 mA    —6 

voJte 

volts 

volt 

megohm 

/tmhoa 

mA 

mA 

volts 

6C10 
high-mu triple triode 

Duodecar type used in resistance-coupled voltage am- K 

pJiders, phase inverters, and other circuits requiring 

high voltage gain. Outlines section, 8A; requires,^ 

duodecar 12-contact socket. Heater: volts (ac/dc), 6.3; 

amperes, 0.6; average warm-up time (for series heater 

operation), 11 seconds; maximum heater-cathode volts, 

rt200 peak, 100 average. 

Class At Amplifier 

MAXIMUM RATINGS (Design-Maximum Values, Each Triode Unit) 

Plate Voltage     

Grid Voltage: 

Positive-bias value     

Negative-bias value      • • -    

Plate Dissipation      

Total Plate Dissipation (All plates)      

CHARACTERISTICS (Each Triode Unit) 

PJate Voltage      100 

Grid Voltage     

Amplification Factor       ^0 

Plate Resistance (Approx.)     80000 

Transconductance         12B0 

Plate Current        ^5 

Ktg ®T2 

T? C 
r 6 

B 5 

9 
r^ 

4 

10 3 

z 
®T 

3 12 

H H 

12BQ 

330 

0 

—50 

1 

3 

250 

—2 

100 

62500 

1600 

1.2 

volts 

volta 

volts 

VQiY 

watts 

volts 

volts 

ohms 

fimboa 

mA 

ArAA FULL-WAVE H " ^ 
OCA4 VACUUM RECTIFIER 0^^) 

Miniature type used in power supply of compact audio K(?v%3_ _j^/7)pca 

equipment having moderate dc requirements. Outlines ZifK*—« jlZ 

section, 6G; requires miniature 9-contact socket. This Nc^I\K/\/Ai)Nc 

tube, like other power-handling tubes, should be ade- 

quately ventilated. Heater: volts (ac/dc), 6.3; amperes, poi nc 

1. 9M 

Full-Wave Rectifier 

MAXIMUM RATINGS (Design-Center Values) 

Peak Inverse Plate Voltage     1000 volts 

Peak Plate Current (Per Plate)     460 *hA 

AC Plate Supply Voltage (Per Plate, rma) with Capacitor In^ut 

to Filter            360 volts 

Average Output Current        160 mA 

Hot Switching Transient Plate Current (Per Plate)    # 

Peak Heater-Cathode Voltage         —500 volts 

TYPICAL OPERATION WITH CAPACITOR INPUT TO FILTER 

AC Plate-to-Plate Supply Voltage (rms)   500 600 700 volts 

Filter-Input Capacitor       60 50 50 aF 

Total Effective Plate Supply Impedance 

per Plate      150 200 240 ohms 

DC Outjmt Voltage at Input to Filter (Approx.) 

For dc output current- of 150 hiA ...     245 293 847 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. 
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OP eft At ION CHAftACTEftlSTICS 

fULL-WAVe CIRCUIT CAfACITOH (WHIT TO ftl-TeB 

t—r - i ■ i - i i r 

TYPE 6CA4 E * " 6.a VOUTS 

90PPLY riWOUCNCV(CPS)"W 

CAPACITOR IKPUT TO FILTER » SO/IT 

total. errecTivc pcatc-supplv impedancc 

PER PLATE ■&-* Z40 

s 

□ too 

c 

too 

5 400 

5M$ It 
PER < 5 

C 300 
A 

200 

100 
S 

200 90 100 130 

DC LOAD MIUaAMPCfteS 

230 

92C3-I0379tl 

M 
4 3 

3 & H 

Z 7 

K 

C3 

7CV 

6CA5 

BEAM POWER TUBE I2CA5, 25CA5 

Miniature type used in af power output stage of radio 

and television receivers. Outlines section, 5D; requires 

miniature 7-contact socket. Types 12GA5 and 25CAI 

are identical with type 6GA5 except for heater ratings, 

Heater Voltage (ae/dc) 

Heater Current 

Heater Warm-up Time (Average) 

Heater-Cathode Voltage: 

Peak value 

Average value 

■ * 

li ¥ 

■ b » • « 1 * ' V ft • # t If 

6CA5 

6.3 

1.2 

±200 max 

100 max 

12CA5 

12.6 

0.6 

11 

+200 —301) max 

+100 —200 max 

* 4 | # ft 

* * * ■ A 

Class Ax Amplifier 

MAXIMUM RATINGS (Design-Center Values) 

Plate Voltage     

Grid-No.3 (Screen-Grid) Voltage 

Grid-No.l (Control-Grid) Voltage, Positive-bias value 

Plate Dissipation          

Grid-No-2 Input         

Bulb Temperature (At hottest point)    

TYPICAL OPERATION 

Plate Voltage      

Grid-No. 2 Voltage         

Grid-No.l (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 Grld-No.2 Current (Approx.) 

Plate Rei»fetance (Approx.)    

TranBconductance      

Load Resistance       

Total Harmonic Distortion     

Maximum-Signal Power Output        

MAXIMUM CIRCUIT VALUES 

Grid-No.l-Oircuit Resistance s 

For fixed-bias operation     

Fot cathode-bias operation    

» a A A » D # •> 

110 

110 

—4 

4 

82 

81 

3,6 

1.5 

16000 

8100 

8500 

5 

1.1 

25CA5 

25 

0.3 

±200 max 

100 max 

volta 

ampere 

seconds 

volts 

volts 

180 

130 

0 

5 

1.4 

180 

125 

125 

—4.5 

4.5 

87 

86 

4 

11 

15000 

9200 

4500 

6 

1.5 

0.1 

0.S 

volte 

volte 

volts 

watts 

waits 

aC 

volts 

volte 

volts 

volts 

mA 

mA 

mA 

mA 

ohms 

/rnihoS 

ohms 

per cent 

watte 

megohm 

megohm 
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6CA7 

6CA7/ 

EL34 POWER PENTODE 

Glass octal types used in the output stage of audio- 

frequency amplifiers. Maximum dimensions: over-all 

length, 4%6 inches; seated height, 3% inches; diameter, 

lYz inches. Tubes require octal sockeU 

Heater Voltage (ac/dc) . t     

Heater Current           

Peak Heater-Cathode Voltage ....;   :    

Direct Interelectrode Capacitances: 

Grid No.X to Plate 

Grid No.l to Cathode, Heater, Grid No.2. and Grid No.S 

Plate to Cathode, Heater, Grid No-2, and Grid No.3 .. • 

Class Ai Amplifier 

MAXIMUM RATINGS (Design-Center Values) 

Plate Voltage * 

Grid-No.2 (fcicreen-Grid) Voltage       i• 

Grid-No.2 Input      ; ......... 

Cathode Current     

Plate Dissipation      

TYPICAL OPERATION 

Plate Voltage          

Grid-No,2 Voltage       :   

Grid-No,! (Control-Grid) Voltage .......................... 

Peak' AF Grid-No.l Voltage   

Zero-Signal Plate Current       1. 

Zero-Signal Grid-No^ Current       

Trans conductance ........... 

Plate Resistance     i. ^ ^- 

Load Resistance       i...................... 

Maximum-Signal Power Output   " ,. 

Total Harmonic Distortion,-     

MAXIMUM CIRCUIT VALUE 

Grid-No.l-Circuit Resistance, For cathode-bias operation ...,, 

> » ♦ a 

Push-Pull Class ABi Amplifier 

MAXIMUM RATINGS (Same as for Class Ai Amplifier^ 

TYPICAL OPERATION (Values are for two tubes) 

Plate. Supply Voltage         

Grfd-No.2 Supply Voltage      

Catbode^Bias Resistor         '  

Grid-No.^ ReaiBtor          

Peak Ap 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 .,. 1       

S| 

5 4 

6 3 

r 2 H 

B 

SET 

6.3 

1.5 

±200 max 

1 

15.5 

7.2 

800 

425 

8 

150 

25 

* 

265 

250 

—13.5 

12.3 

100 

15 

11000 

15000 

2000 

11 

10 

0.7 

450 

450 

mz 

1000 

38.2 

120 

143 

20 

44 

6500 

5.1 

40 

volts 

amperes 

volts 

PP 

DP 

pP 

volte 

volts 

watte 

mA 

watts 

volts 

volts 

volts 

volts 

mA. 

mA 

Atmhos 

ohms 

ohms 

watte 

per cent 

megohm 

volte 

, volts 

ohms 

ohms 

volts 

mA 

mA 

mA 

mA 

ohms 

per cent 

watte 

6CB5 Refer to chart at end of section. 

6CB5A BEAM POWER TUBE 

Glass octal type used as horizontal-deflection ampli- 

fier in color and black-and-white television receivers. 

Outlines section, 21B; requires octal socket. 

Heater Voltage (ac/dc) 

Heater Current 

Ci Cf 
4 S 

C3 03 
3 & K K 

2 

a 

g2 
g2 

8GD 

6.3 

2.5 

volts 

amperes 
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He*t*r-CAthod« Volt***: 

Pemk vmlue   

Average value    

XHrect InVerelectrode CejwuiUncee (Appro*.) : 

Grid No.l to PUto   

Grid No.l to Cathode, Heater, Grid No.2, and Grid No.8 

Plate to Cathode. Heater. Grid No.2, and Grid No.S  

±200 max 

100 

0.4 

22 

10 

volte 

volte 

pP 

pP 

pP 

Class Ai Amplifier 

CHARACTERISTICS 

Plate Voltage   

Grid-No.2 Voltage   

76 175 volts 

150 176 volts 

Grid-No.l Voltage   0 —30 volts 

Mu-Factor, Grid No.2 to Grid No.l  ^ 8.8 
— 

Plate Reaiaianee (Appro*.)   — 6000 ohms 

Traoaconduetance   — 8800 pmboe 

Plate Current   460» 00 mA 

Grid-No.2 Current      42* 6 mA 

Grid-No.l Voltage (Appro*. | for plate current of I mA   —60 volts 

• These values can be measured by a method involving a recurrent waveform such that the 

maximum rating of the tube will not be exceeded. 

Horizontal-Deflection Amplifier 

Par operation in a (Inline. 50-fraote ay ate i 

MAXIMUM RATINGS Maximum Vatvm) 

DC Plate Voltage   

Peak Poaltlve-Pulse Plate Voltace#   

Peak Negative*Pulse Plate Voltage 

DC Grid-No.2 (Screen•Grid) Voltage   

DC Grid-No.l (ControWirid) Voltage   

Peak Negatlve-Pulae Grid-No.l Vohage   

Peak Cathode Current     

Average Cathode Current   

Grid-No.2 Input   

Plate DisaipaUont         

Bulb Temperature (At hottest point)    

MAXIMUM CIRCUIT VALUE 

Grid-No.l-Circuit ResistaDce      

880 

eaoo 

-1660 

220 

—66 

—220 

860 

240 

4 

28 

220 

0.47 

volts 

volts 

volts 

volta 

volts 

volts 

mA 

raA 

watts 

watts 

•C 

megohm 

# Pulse duration must not exceed 16% of a bo rise Dial scanning cycle (10 microseconds), 

t A bias resUVor or other means Is required to protect the tube in absence of excitation. 

6 

J o 

2 
7 

IS 

6CB6 

6CB6A 

SHARP-CUTOFF PENTODE KM.4CN 

Miniature types used in color and black-and-white tele- 

vision receivers as if amplifier at frequencies up to 

about 45 MHz and as rf amplifiers in vhf television 

tuners. Outlines section, 5C; require miniature 7-con- 

tact socket. For typical operation as resistance-coupled amplifiers, refer 

to Resistance-Coupled Amplifier section. Types 3CB6, 4CB6, and 6CB6 are 

identical with type 6CB6A except for heater ratingrs. 

7CM 

HcaUr Voltage (ac/dc)   

Heater Current   

Heater Warm-up Time (Aver- 

M®)   

Heater-Cathode Voltage: 

Peak value   
i 

Average value 

SCB4 

8.16 

0.6. 

II 

-f-200 max 

—800 max 

100 max 

4CB4 

4.2 

0.46 

11 

4CB4 

6.8 

0.8 

+200 

—800 max 

+160 max 

—200 max 
100 

Direct Inter electrode Capacitances: 

Grid No.l to Plate    

Grid No.l to Cathode, Heater, Grid No.2. 

Grid No.8, and Internal Shield   

Plate to Cathode. Heater. Grid Ko.24 Grid No.8» 

and Internal Shield   

a With external shield connected to cathode. 

0.03B 

6.6 

1 

CCB4A 

6.8 volts 

0.8 ampere 

11 seconds 

lax volts 

najc volts 

Shielded* 

0.016 max PF 

6.5 pF 

8 PF 
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Class At Amplifier 

MAXIMUM RATINGS (Dasign Maximum Values) 

Pl«t« VolUse   W® »<»!*» 

GrW-No.S (Suppreuor-Grid) VotUse, PositWe tsIm   9 toiU 

Grid-No.* (Ser«en-Grtd) VolU««    SeewrepwSS 

Grid-No.t Supply VolUa*   3®® *05" 

Grid-No.1 (Control-Grid) VotUg*, PotlMve-blni **lo«   0 toIU 

Plate Diaalpatkm     *•> »•"» 

GHd-Ho.2 Input: ^ . 

For rHd-No.2 voHnffcu up to Itt voto   wntt 

For arid-No.2 voHagea between l«S and 880 <rolU   See curve p^e it 

CHARACTERISTICS 

Plate Supply Voltage   *oM» 

Grid No.3    Conntcted to cathode at aoeket 

Grid-No.2 Supply Voitaae   1^5 toIU 

Cathode-Bias RasUtor     W ohaa 

Plata Reeiatance (Appro*.)   0-28 mcrohm 

Tranaeonductance   ^unhoa 

Plate Canent   }* 

Grtd-No.2 Current   

Grid-No.I VolUfe (Appro*.) for plaU current of ^ pA   —3.5 wlU 

Grid-No. 1 Voltage (Appro*.) for plate current o! i.8 «A   —3 voli* 

TYPE SCBSA 

WE) No.* AND MTEfMAL SHtftD 

C0NNECTC0 TO CATHOOC AT SOCXCT. 

GFtO-Na2 VOLTS •I2S 

wA^kal WLTS ECI*0 z« 
UJ 

lb 
-0.5 

s -I 

a 

a 

asi 

-JC ECi-0 K 

LS i! 

100 200 300 

PLATE VOLTS 

400 

eeci-ftaaeTi 

6CD6G Refer to chart at end of section 

6CD6GA 

25CMGB BEAM POWER TUBE 

Glass octal type used as horizontal-deflection amplifier 

in high-efficiency deflection circuits of color and black- 

and-white television receivers. Outlines section, 21B; 

requires octal socket. This type may be supplied with 

pins 1, 4, and 6 omitted. Vertical tube mounting is pre- 

ferred, but horizontal operation is permissible if pins 

No.2 and 7 are in vertical plane. Type 25CD6GB is 

identical with type 6CD6GA except for heater ratings. 

SCD4CA 

Heater Voltage (ae/dc)   8.3 

Haatar Currant   2.5 

Heater Warm-up Time (Average)   — 

Heater-Cathode Voltage: 

Peak value   ±200 

Average value   100 

Direct Intereleetrode Capaeltaneea (Appro*.): 

Grid No.l to Plate     

Grid No.l to Cathode. Heater. Grid No^ and Grid No.3 ... 

Plate to Cathode* Heater* Grid No.€« and Grid NotS   

NC 
Ot e 5 

a 
a 

«3 

2 

2SCD8GB 

25 volt* 

0.8 ampere* 

n aeconda 

±200 max voKs 

100 max voha 

1.1 PF 

22 PF 

*.& pF 
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Class Ai Amplifier 

CHARACTERISTICS 

Plate Voltage     

Grid-No.2 (Sereen-Grid) * Voltage ............. v • ♦ 

Grid-No. 1 (Control-Grid) Voltage    

Mil-Factor, Grid No.2 to Grid No.!     

Plate Resistance (Approx.)     

Transconductance    

Plate Current    

Grid-No.2 Current      

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

1 mA .. •>>.. ,••• . ♦ » • A \ V % 

znaxixnusn ratings of the tube will not be exceeded. 

60 175 volts 

100 175 volts 

0 —30 volts 

Wmmm* 3.9 

— 7200 ohms 4 

7700 limbos 

230* 5.5 mA 

21- 6.5 mA 

—— —55 volts 

recurrent waveform such that the 

Horizontal-Deflection Amplifier 

For operation in a 525-liji*, 3©-frame system 

MAXIMUM RATINGS (Design-Center Values) 

DC Plate Voltage          TOO volts 

Peak Positive-Pulse Plate Voltage# (Absolute Mwimum)  TOOQ* volts 

Peak Negative-Pulse Plate Voltage .....        —1500 volts 

DC Grid-No.2 (Screen-Grid) Voltage . v..... A ITS volta 

Peak Negative-Pulse Grid-No.! Voltage     TOO' volts 

Peak Cathode Current ,        200 mA 

Average Cathode Current     •/,; —200 mA 

Plate Dissipationt          20 watts 

Grid-No.2 Input    3 watts 

Bulb Temperature (At hottest point)     225 8C 

MAXIMUM CIRCUIT VALUE 

Grid-No.-Circuit Resistance, for grid-resistor-bias operation ..... 0.47 megohm 

# Pulse duration must not exceed 15% of a horizontal scanning cycle* (10 microseconds). 

• Under no eirenmstanees should this absolute value be exceeded. 

f A bias resistor or other means is required to protect the tube in absence ot excitation. 

700 
r-r- 

EC2'f?5 

TYP£ 6CD63A 

ORS>aNo.l VOLTS * 

a 
lb SOO 

400 a 

IOC 
votL 300 

3 JUD-Kog 

Eib 200 u 
K 

XHIC2 50 < 
10 I2S 

PjESS @0 

o \00 

700 

"Si 

§ 
^.OOC 

Cft 
Ui 
IE 
UI 

2001 

£3 

0500 

a 40C 

ISO J 

z I300 

too «g 

a 

ttiiOO 

1 

SO g 

s 
0 

| >00 

PLATE VOLTS 

400 

92CS-90*r 

M 
U 

CC|>0 ti 

& -5 

tc 
Lb 

a 
10 

200? VOLTS 

15 
150 5 

lb 
2 

dS -30 

o 

1 

& 

o 100 0 300 

<M 
1005 

Z 

50 § 

PLATE VOLTS 

400 

92C9*90t7T 

4 5 

H 
3 6 

K 
2 7 

IS 

SHARP-CUTOFF PENTODE 

6CE5 

3CE5 

Miniature type used as rf and if amplifier in vhf tele- 

vision receivers. Outlines section, 5C; requires minia- 

ture 7-contact socket. Type 3CE5 is identical with type 

6CE5 except for heater ratings. 

4 4 

Heater Voltage (ac/dc) .... 

Heater Current I*.  

Heater Warm-up Time (Average) 

Heater-Cathode Voltage: 

Peak value   

Average 'Value       

* » ♦ ». • mi 

3CE5 

3.15 

0.6 

11 

6CE5 

6.3 

0.3 

11 

d;200 max ±200 max 

100 max 100 max 

volts 

ampere 

seconds 
4 

volts 

volts 
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Direct Intertfoctrode Cipacitaneei: 

Grid N<xl to Pi»U   

Grid No.l to Cathode, He*Ur, Grid No.t Grid No.8, 

and Internal Shield   

Plate to Cathode, Heater* Grid No.2, Grid No.8, 

and Internal Shield     

0.03 max 

6.5 

1.0 

pF 

PF 

PF 

Class Ai Amplifier 

MAXIMUM RATIN6S (Design-Center Values) 

Plate Voltaae   

Grid-No.3 (Screen^Grid) Voltage   

Cdd-Ny l (Control-Grid) Voltage, Poeitive-biaa value 

Plate Diaelpation     

Gnd-No.2 Input   

CHARACTERISTICS 

Plate Voltage   

Grid-No-2 Voltage   

Grid-No. 1 Supply Voltage   

GHd-No.l Reabtor (Bypaaaed)   

Plate Reabtance (Appro*.)   

Trans conductance   

Plate Current   

Orid-No. 2 Current   

Grid-No. 1 Voltage (Appro*,) for plate current of 33 m* 

306 

ISO 

0 

2 

0.S 

125 

12S 

—1 

1 

0.3 

7600 

11 

2.3 

—6 

volts 

volts 

volts 

watts 

watt 

volts 

volts 

volt 

megohm 

megohm 

pmho* 

mA 

mA 

volts 

i 

6CF6 

JCW SHARP-CUTOFF PENTODE 

Miniature type used in television receivers as an if 

amplifier at frequencies up to about 45 MHz and as an 

rf amplifier in vhf television tuners. This type is elec- 

trically similar to type 6CB6. Ontlines section, 5C; re- 

quires 7-contact socket Type 3CF6 is identical with 

type 6CF6 except for heater ratings. 

H 
4 S 

3 6 

2 

Ox 

IS 

Heater Voltage (ie/dc)   

Heater Current     

Heater Warm-up Time (Average)   

Heater-Cathode Voltage: _ 

Peak value   +200* 

Average value ........    

ICP6 

3.13 

0.6 

11 

—r300 max 

100 

6CF6 

6.8 

0.3 

II 

±100 ma* 

100 

Direct Interelectrode Capa^tances: 

Grid No.l to PUia    

Grid No. I to Ootboda HeoUr, Grid 

Grid No-t, and Inwnal Shield ... 

Plate to Cathode Heatv*- Grid No.t, 

Grid No.3. end InMraal Shldd ... 

Unshielded Shielded 

0.023 ma* 0.015 ma* 

No.2. 

6.5 6.5 

volts 

ampere 

seconds 

volts 

volU 

pF 

pP 

pF 

CHARACTERISTICS 

Plate Supply Voltage  -  ^ , TWts 

Grid Nn.2   Connected to cathode at socket urm F»o.e   ... voltj| 

ohms 

megohm 

mA 

mA 

volts 

volts 

Gtid-No.2 Supply Voltage 

Cathode-Bias Reiriator   

Plate JUefetaftc* (Appro*.)   

Tranaconductaaee   

Plate Current     

Grid No.2 Current    

Grid-No.I Voltage (Appro*.) for plate current of 20 aA 

Grid-No.l Voltes, (Appro*.) for pUU eurrtnt of i.2 mA 

126 

66 

0.8 

7800 

12.6 

8.7 

6CG7 
Refer to type 6FQ7/6CG7. 

6CG8 Refer to chart at end of section. 
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h A ,, MEDIUM-MU TRIODE— 6CG8A 

SHARP-CUTOFF PENTODE see. 

— OQ P Miniature type used as combined oscillator and mixer 

>n color and black-and-white television receivers 

^ utilizin^ an intermediate frequency in the order of 40 
MHz. When used in an AM/FM receiver, the triode 

CT * unit is used as an oscillator for both sections. In the 

•6F 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 pen- 

tode mixer or as a triode-connected mixer depending on 'signal-to-noise 

considerations. Outlines section, 6B; requires miniature 9-contact socket. 

Type 5CG8 is identical with type 6CG8A except for heater ratings. These 

types are electrically identical with miniature type 6X8 except for inter- 

electrode capacitances. 

SSS c0£Xi(~/<,c,   IT ^ 

Hwt*r-c!ilhS«JIVoiurt 5ATer>*e'   il 11 -cood. 

»*'u*   ±200 Btuc i200 max volU 

'*,u*   100 mu 100 max voiU 

W'ModanuJui,^tJ,T>d" C*P*Cil'nc*": UaaWaWH SMalM* 

Grid to Plata   15 j 5 r 

Grid to Cathode. HeaUr. and Pentoda Grid No.S 2 14 oF 

Plate to Cathode. HaaUr. and Pentode Grid No.S 0.8 1 oF 

Pentode Unit: 

No.l to Plata .   1.04 max 0.02 max pF 

GH* No.l to Cathode. Heater, Grid No.2. and 

Grla No.S   a g « 

P^.to..CVh<>de' Grid No.2. and  P 

Grla f«o,l ....      aa t a _,r 

p"^ ^ PtaU   0.06 max 0.04 max pF 

^ PUu ; VI0?f.TaM $ 

' Wltb Mt^rnal ahield connected to cathode, except aa do tad. 

♦ With exUn^ftJ abl?)d connected to plato. 

See chart at end of aectiona 
6CH8 

a 
4 t 

3 

2 I 

9HP 

6CK3 
HALF-WAVE 

VACUUM RECTIFIER nco. nau 

Novnr type used ns damper tube in horizontal-deflec- 

tion circuits of black-and-white television receivers. 

Outlines section, 11D; requires novar 9-contact socket. 

Socket termmalft 1, 3^ 6, and 8 should not be used as 

tie points; it is recommended that socket Labs be re- 

moved to reduce the possibility of arc-over and to 

minimize leakage. This tube, like other power-hand- 

ling tubes, should be adequately ventilated. Types 

12CK3 and 17CIC8 are identical with type 6CK3 except 

for heater ratings. 

* * « « • 

Heater VoH**« (ae/de)   

HeaUr Carreot   

Haatar Warnvmp Tina (At*race) 

Diracl Intaralaetroda Capaeltaaow _ 

Plata to Cathode and Heater ? .'.7... 

Cathode to Plate and Heater 

Haatar to Cathode  

(Apjwo*.): 

•CK1 I3CKJ 

ra lut 

1.1 0.4 

U 

«U 

yueir •» 

ITCgl 

If.S 

0.46 

U 

•J 

1.0 

S.0 

volte 

P* 

PF 

PF 
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Damper Service 

F*r ofMmtion 1a a SS^llw* SMnmt tyuUm 

MAXIMUM RATmeS (Design-Maximum ValMs) 

Peak Inverse PUte Voltage#   62W volta 

Peak PUte CurreM  1200 mA 

Average PUte Current   260 mA 

PUte DUsipatlon   2.6 wetta 

Heater-Cathode Voltage: . 

Peak value   +S00 —6200 volt* 

Avms*   +1W —900 *olt» 

CHARACTERISTICS 

Tube Voltage Drop for pUte current of 260 mA   16 volta 

# PuUe duration muat not exceed 16% of a borUontal scanning cycle (10 microeeconds). 

6CK4 See chart at end of section. 

6CL3 HALF-WAVE 

ncL3.17CL3 VACUUM RECTIFIER ©TPH? 

Novar type used as a damper tube in horiiontal-de- ic/jy'T / \ ys)10 

flection circuits of color and black-and-white tele- ^7 1 L... YX. 

vision receivers. Outlines section, SOB; requires novar icQl '—*--* ftS)10 

9-contact socket. Socket terminals 1, 3, 6, and 8 should (jV. y/fh 

not be used as tie points. This tube, like other power- ^ 

handling tubes, should be adequately ventilated. Types w V. 

12CL3 and 17CL3 are identical with type 6CL3 except 

for heater ratings. 9HP 

SCU 12CL3 J7CLS 

Hc*Ur Voltare (mc/dc)   6.8 12.6 16.8 roltt 

He«t«r Current   1.8 0.8 0.46 wnperea 

Heeter W«rm-up Ttme (Av«r»«e)   — 11 11 Meoad# 

Direct IntareUctrode Capacitancea: 

PUte to Cathode and Heater   6.6 pF 

Cathode to PUte and Heater   6.0 pF 

Heater to Cathode   6.0 pF 

Damper Service 

Far operation In a 52S-line, 30-frame srates 

MAXIMUM RATINGS (Design-Maximum Values) 

Peak Invent PUte Voltage#   6500 volta 

Peak PUte Current ...   1200 mA 

Average PUte Current  •• 260 mA 

PUte DUaipation   6.6 vatta 

Bulb Temperature (At horteat point)   220 #C 

Heater-Cathode Voltage: 

Peak value   +300 —6000 volta 

Average value   +100 —600 volta 

CHARACTERISTICS 

Tube Voltage Drop for pUte eurrent of S66 mA   16 volta 

# PuUe duration moat not exceed 16% of a borUontal scanning cycle (10 microeeconds). 

6CL6 POWER PENTODE c^'4 

Miniature type used in output stage of video amplifier 

of color and black-and-white television receivers and ^ 

as wide-band amplifier tube in industrial and labora- 

tory equipment. Outlines section, 6E; requires minia- * 

ture 9-contact socket 9BV 

Heater Voltage (ac/dc)   2.8 

Heater Current    0.26 

Peak Heater-Cathode Voltage    AlOlmax 

Direct Interelectrode Capaeitancca (Appro*.): 

Grid No.1 to PUta  t fn   0.12 

M s 
a 

s 

a 
ci 

e 

volta 

ampere 

volta 

pP 
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Grid No.l to Cathode, HetWr, Grid No.2, Grtd.Nq.$» 

and loternal Shield   . - .   h 

Plata to Cathode, Heater, Grid No.t, Grid No.3, . 

and Interval Shield  /    6.5 

Class A, Amplifier 

MAXIMUM RATINGS (Design-Center Values) 

Plate Vottag*    300 

Grid-No.3 (Suppieeeor-Grid) Voltage, Poaitive value     0 

Grid-No.2 (Screen-Grid) Supply Voltage     300 

Grid*Ho.2 Voltage    160 

Grid-No. 1 (Control-Grid) Voltage: 

Negative-bias value   —50 

Poeitive-biaa value '     0 

Plate Duslpaliot)    7.6 

Grid-No.2 Input - -  1.7 

Bulb Temperature (At hottest point)   200 

TYPICAL OPERATION 

Plata Voltage    250 

. Grid No.3     Connected to cathode 

CrId-No. 2 Voltage   160 

Grid-No. 1 Voltage   —3 

Peak AP Grid-No. I Voltage   3 

Zero-Signal Plate Current    SO 

Maximum-Signal Plate Current  31 

Zero-Signal Grid-No.2 Current     7 

Maximum-Signal Grid-No.2 Current    7.2 

Plate Heektanee (Appro*.)    0.09 

Transconductance   11000 

Load Beaiatance    7600 

Total Harmonic Dktortion   8 

Maximum-Signal Power Output     2.8 

Grfd-No.l Voltage (Approx.) for plate current of 10 gA   —14 

TYPICAL OPERATION IN MH,-*ANDW!TH VIDEO AMPLIFIER 

Plate Supply Voltage   800 

Grid No.3   Connected to cathode 

Grid-No.2 Supply Voltage 300 

Grid-No.l Blae Voltage       -—2 

Grid-No. 1 Signal Voltage (Peak to Peak)   3 

Grid-No.2 Rmfetor     24000 

Grid-No.l Reek tor   0.1 

Load Reefetor    3000 

Zero-Signal Plate Current      30 

Zcro-SHrnal Grid-No.2 Current    7.0 

Voltage Output (Peak to Peak)   132 

MAXIMUM CIRCUIT VALUES 

Grid-No.l Circuit Reabtance: 

For dxed-bke operation   ; 0.1 

For catboile-bi** operation    0.6 

PF 

PF 

▼olti 

volts 

volte 

volte 

volte 

volte 

watte 

watte 

#C 

volte 

at ftoeket 

volte 

voiU 

volts 

mA 

vnA 

mA 

mA 

megohm 

gmhoe 

ohms 

per cent 

watts 

volte 

volte 

at socket 

voltt 

volte 

volte 

ohme 

megohm 

ohme 

mA 

mA 

volte 

megohm 

megohm 

tv 
o 

e4 

•I200 

s& 

Si i5c 

§3 

•25'00 

TYPC GCLG 

OHO No.3 AMD INTERNAL SMELO 

■ CONNECTED TO CATHODE AT 

. SOCKET. 

GRlO-Nft 2 V0LTS-150 

4 1 1 f- 

GfllD-Ho.1 VOLTS EC|-*2 

w 

2 

90 

9>J> lb X 
VA £ 

*4 EO 4 
30^ 

*€ o 

20S EC|-*2 

0-: ♦ 

i EQ-0 . 

■A 

o 

A 
2 

ib 

0 100 200 300 400 900 

PLATE VOLTS wtS-TOOflfTl 

Refer to chart at end of section. 6CL8 
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6 

Km 

43 

* 

6CL8A MEDIUM-MU TRIODE— h 

SCLIA, SHARP-CUTOFF TETRODE V ^ 

Miniature type used as combined vhf oscillator and "to 

mixer in color and black-and-white television receivers. 

Outlines section, 6B; requires miniature d-contact mz 

socket. For maximum ratings as class Ai amplifier, ,, 

see type 6U8A. Types 5CL8A and 19CL8A are identi- ct 

cal with type 6CL8A except for heater ratings. 9FX 

SCLSA SCL8A 1»CUA 

Hester VoIUee (*c/de)   4.7 S.S 18.S 

Heater Current   0.$ 0.45 0.16 

Heater Warm-up Time (Average)   II II 11 

Heater-Cathode Voltage: 

Peak value   ±200 max ±200 max ±200 max 

Average value ,   100 max 100 max 100 max 

Direct Intereleetrode Capacitances: Uaahklded Shielded 

Trkxte Unit: 

Grid to Plate   1.8 1.8 

Grid to Cathode. Tetrode Cathode, Heater, 

and Internal Shield   2.8 2.8 

Plate to Cathode, Tetrode Cathode, Heater, 

and Internal Shield   l.S 2 

Tetrode Unit: 

Grid No. 1 to Plate  0.02 max 0.01 max 

Grid No.1 to Cathode, Heater, Grid No.2, 

and Internal Shield  6 6 

Plate to Cathode, Heater, Grid No.2, 

and Internal Shield   2 8 

Tetrode Grid No.l to Triode Plate     0.016 max 0.01 max 

Tetrode Plate to Triode Plate   0.16 max 0.08 max 

Heater to Cathode (Each Unit)   8 2 

Class At Amplifier 

CHARACTERISTICS Trimfe Unit T.troA, Unit 

Plate Supply Voltage   126 125 

Grid-No.2 (Screen-Grid) Voltage    — 126 

Grid-No.1 Voltage   —1 —I 

A mpli ft cation Factor   40 —• 

Plate Resistance (Approx.)   0.006 0.2 

Transeonductanee   8000 6600 

Plate Current    14 12 

Grid-No.2 Current   — 4 

Grid-No.) Voltage (Approx.) for plate current of 

20 aA   —9 —9 

MAXIMUM CIRCUIT VALUES 

G rid-No. 1-Circuit Reabtance: 

For ftxed-biaa operation   0.5 0.25 

For cathode-bias operation      1 1 

volte 

ampere 

seconds 

volte 

volte 

PP 

PP 

PP 

PP 

PP 

pP 

PP 

PP 

PP 

volte 

volte 

volt 

megohm 

amboe 

mA 

mA 

volte 

megohm 

megohm 

4 

T 

e 

e 

6CM6 BEAM POWER TUBE ^ 

Miniature type used as vertical-defiection amplifier 

in color and black-and-white television receivers and as (, 

audio power amplifier in radio and television re- 

ceivers. Outlines section, 6E; requires miniature 9-con- (a 

tact socket. For typical operation and maximum circuit 

values as class Ai amplifier, refer to type 6V6GTA. ** 

For curves of average plate characteristics, refer to *CK 

type 6AQ5A. 

Heater Voltage (ac/dc>   8.8 

Heater Current       6.46 

Heater-Cathode Voltage: 

Peak value   ±200 max 

Average value   100 max 

Direct Interelectrode Capacitances: 

Grid No.l to Plate   0.7 

Grid No.l to Cathode, Heater, Grid No.2, and Grid No.2  8 

Plate to Cathode, Heater, Grid No.2, and Grid No.8   8*5 

volts 

ampere 

volts 

volts 

pP 

pF 

pP 
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Class A. Amplifier 

MAXIMUM RATINGS (D«ign-Center Values) 

Plate Volute   

Grki-No-2 (Screen-Grid) Voltage   

Plate Domination   

Grid-No.2 input   

CHARACTERISTICS 

Plate Voltage   

Grid-No.1 Voltage   

Amplification Factor   

Plate RmtaUnee (Appro*.)   

Tranaeonduetance   

Plate Current  ! 

Crid-No.1 Voltage (Appro*.) for plate corrent of 0.5 mA ! 

Vertlcai-Oeflection Amplifier 

F»r operation la a US-line, SS-frem* a/atev 

MAXIMUM RATINGS (Design-Center Values) CenMetton* 

DC Plate Voltage .   gjr 

Peak Poaitive-Putee Plate Voltage# (Abaolute 

Maximum)   sruwu 

DC Grid-No.2 (Screen-Grid) Voltage   _ 

Peak Negative-PuUe Grid-No. 1 (Control-Grid) Voltage —260 

Peak Cathode Current  uq 

Average Cathode Current     in 

Plate Dimination   a 

Grid-No.2 ^put    _ 

MAXIMUM CIRCUIT VALUES 

Grid-No. 1-Circuit ReaiaUnce, For cathode-bias 

operation   2.2 

+ Grid No.2 connected to platen 

4 PuIm duration must not execed 1S% or • aertfcnl a«anninc cycle (2.6 

a Under no cSreumaUncea ahtmld thte absolute value be exceeded. 

315 volt* 

265 volt* 

12 watt* 

2 watts 

260 volte 

—12.6 volU 

9.B 

1940 ohm* 

6000 jtmboft 

49.5 mA 

—37 volt* 

Pentode 

Cennectiea 

316 volts 

2000* volts 

2S6 volts 

—250 volts 

120 mA 

40 mA 

8 watts 

1.76 watts 

2.2 megohms 

millbeconda). 

RTi M a 

a A 

3 

a 2 

nrt 

MEDIUM-MU DUAL TRIODE 

Miniature type used as combined vertical-deflection os 

dilator and vertical-deflection amplifier in black-and 

white television receivers. Unit No.l is used as i 

conventional blocking oscillator in vertical-deflectioi 

circuits, and unit No.2 as a vertical-deflection ampli 

fier. Outlines section, 6E; requires miniature 9-contac 

socket. Types 8CM7 is identical with type 6CM7 excepl 

for heater ratings. 

Rcat«r Voltage (ac/dc)   6.8 g 4 

HaaUr Currant   O.g o 45 

Heater Warm-up Time (Average)   11 \\ 

Heater-Cathode Voltage: 

Peak value   ±200 max ±200 max 

Average value   100 max 100 max 

Direct Intorelectrode Capacitancea (Approx.): UnltNe.l Unit NoJ 

Grid to Plate   8.8 8 

. Grid to Catbode and Heater   2 86 

Plate to Catbode and Heater   0.6 0.4 

Class A, Amplifier 

CHARACTERISTICS Unit Na.l Unit Ne4 

Plate Voltage    200 2S0 

Grid Voltage    --7 _g 

Amplification Factor   21 18 

Plate Reaiatanee (Approx.)   10600 4100 

Traneconduettnce      . . 2000 noe 

Plate Current   ! g |o 

Plate Current for grid voltage of -—10 volte   I 

Grid Voltage (Appro*.) for plate current of 10 aA .. —14 

volte 

ampere 

aecond* 

volte 

volt* 

PF 

PF 

PF 

volte 

volts 

ohm* 

gmhoa 

mA 

raA 

volte 
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Vertical-Deflectbn Oscillator and Amplifier 

F«r •junXbn in n aynUm 

Unit No.I 

MAXIMUM RATINGS (Oeslgn-MAxtmum Values) 

DC PUU Volute  

Peak PoelUve-Pube Plate Volute#   

Peak NeteUve-Pub« Grid Voltage  

Peak Cathode Current   

Average Cathode Current .   

Plate Dbelpatlon .   

MAXIMUM CIRCUIT VALUES 

Grld*Circuit ReebUnee: 

For fixed-blaa ODeratSon   2.2 

For eathode^>iaa operation   2.2 

For grid •res Is tor.biae operation   2.2 —» 

# Pulae duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds) 

Oscillator 

550 

220 

77 

17 

1.45 

Unit NsJ 

Amp tiler 

550 

2200 

—220 

77 

22 

a 

1.0 

2.5 

volte 

volts 

volte 

mA 

mA 

watts 

megobme 

megobme 

megohms 

TYPE 6CM7 

UNIT He. 2 

UNIT Hft I « D 

¥t 
40 o 55 u 

e> 30 
1 

3 
♦> 

zi 
V 

« 20 O —o 
a; 

10 7 

0 100 200 300 400 100 600 700 

PLATE VOLTS KCS-SMT 

o 
TYPE SCMT 

umr mm 

UMT Na2 GR0UNCC0 

rw 

Li 

29 ce 
Mi 
ft 

o Ml 
a 20 
3 

O 
4 

* 

IS o 
•v 

Ml Ar 
K 10 

Ar 

fV 

8 e 

100 200 300 400 600 600 700 

PLATE VOLTS srcs-itirT 

6CM8 See chart at end of section. 

6CN7 TWIN DIODE— 

•cnt HIGH-MU TRIODE 

Miniature type used as combined horizontal phase de- 

tector and reactance tube in color and black-and-white 

television receivers. The triode unit is used in sync- 

separator, sync-amplifier, or audio amplifier circuits. 

Outlines section, 6B; requires miniature 9-contact 

socket For typical operation of triode unit as resist- 

ance-coupled amplifier, refer to Resistance-Coupled 

Amplifier section. Type 8CN7 is identical with type 

6CN7 except for heater ratings. 

H 

M KT b 
4 b 

"CUD 

IS 3 

2 a 
*7 

4 

MAI 

SEN 

Henter VolUge ime/dc): 4CN7 8CN7 

Series  6.8 8.4 

Pnnllel   3.16 4.2 

Henter Current: 

Series 6.8 0.225 

PsrslW    6.4 0.4$ 

Keetcr Werm-up Time (Avemge)   11 11 

Heeter-Cetbode Vohnge: 

Peek vnlue   ±200 mex ±200 mex 

Avenge velue   100 mex 100 max 

Direct Interelectrode CepeciUnca: 

Triode Unit: 

Grid to Plete          1.8 

Grid to Cethode end Henter  1.5 

PUte to Cetbode end Heeler    0.5 

Diode Units: 

Diod**No.l Plete to Cetbode of Diodes No.l xnd No. 2, 

Beeter, end In terns I Shield  3.6 

volts 

volts 

empere 

nmpert 

seconds 

volts 

volts 

pF 

pF 

pF 

pr 
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Diod#-No.2 Pl4t« to CfttbMfe of biodm No.l and Ko. 2, 

HeaUr, aad Internal Sblald   2.8 

THoda Grid to Either Diode Plate   0.006 

Triode Unit as Clats At Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

PUt« VolUee  -  sse 

Grid Vofca**, Poeitlve-blaa value  0 

Plate Dtssipatioo     l.l 

CHARACTERISTICS 

Plate Voltajr*   100 tSO 

Grid Voltaae        —1 —3 

Amplification Factor   76 71 

Plate ZUefetance (Appro*.)   64000 66000 

Tranaconductance   1800 1200 

Plate Current     0.8 t 

Diode Units 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Current (Each Unit)   6.5 

pF 

PP 

volts 

volts 

watt 

volts 

volts 

ohms 

pahot 

mA 

mA 

HALF-WAVE t.r*r\A 

^ VACUUM RECTIFIER OCU4 

K_yr s x Octal type used as damper tube in horizontal-deflection 

^ circuits of black-and-white television receivers .Out- 

lines section, 13G; requires octal socket. Socket ter- 

lciX minals 1, 2, 4, and 6 should not be used as tie points. 

>< This tube, like other power-handling tubes, should be 

adequately ventilated. Heater: volts (ac/dc), 6.3; am- 

4CG peres, 1.6. 

Damper Service 

For opsratioa in a 526-lias, svstem 

MAXIMUM RATINGS (DesigrvMaximum Values) 

Peak Inveno Plate Current#   5506 volt* 

Peak Plate Current   1200 mA 

Average Plate Current   196 mA 

Plate Dissipation   6.6 w^ts 

Heater-Cathode Voltage: 

Peak value   +200 —6600 volts 

Average value   +100 —000 volts 

CHARACTERISTlcSf Instantaneous Value 

Tube Voltage Drop for plate current of 260 mA   26 volts 

# Pulse duration must not exceed 16% of a horixonta) scanning cjrcte (10 microseconds). 

MEDIUM-MU TRIODE— 6CQ8 

SHARP-CUTOFF TETRODE scoe 

# Miniature type used in color and black-and-white tele- 

vision receiver applications. 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- 

T splitter, sync-clipper, sync-separator, and rf amplifier 

circuits. Outlines section, 6B; requires miniature 9- 

contact socket. Type 6CQ8 is identical with type 6CQ8 

9GE except for heater ratings. 

SCQB tCQI 

VolUg# (ac/dc)   i.t sj 

Heater Currant    O.S 0.46 ampara 

Heater Warm-up Time (Average)   11 n aeconds 

Heater-Cathoda Voltega: 

Peak value   ±260 max *200 max volte 

Average valua    100 max 100 max volte 

Direct Interakctroda Capacitescae: UnaUaldad BkieMad. 

Triode Unit: 

Grid to Plate     1.8 Lg pp 

Grid to Cathode and Heater   2.7 2.7 pp 

Plate to Cathode aad Heater    0.4 U pF 



HCA Receiving Tube Manual 

O.Old max 0*015 max 

Tatroda Ualti 

GHd No.l to Plata   

Grid No.1 to Cathoda, Haatar, Grid No.£ 

and Intarnal Shield   

Plata to Cathode. Heater, Grid No.2t . 

and Internal Shield    

Tetrode Plate to Triode Plate  

Heater to Cathode (£aeb Unit)   

• With external shield connected to cathode of unit under teat, 

t With external shield connected to ground. 

Class Ax Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) Tried* Unit Tetrode Unit 

5.0 6.0 

2.6 3.8 

(107 zxuu c 0.01 max 

3,0 a.ot 

Plate Voltage    

Gr!d-No.2 (Screen-Grid) Supply Voltage   

Grld-Ko,2 Voltage   

Grid-No.I (Control-Grid) Voltage, Positive-bias value 

Plate Dissipation   

Grid-No.2 Input: 

For grld-No.2 voltages up to 165 volts   

For grld-No.2 voltages between 165 and 830 volts 

Grid Input   

CHARACTCRISTICS 

Plate-Supply Voltage  , 

GHd-No,2 Supply Voltage   

Grid-No. 1 Voltage    

Cathode-Bias Resistor   

ArnpHftcatkm Factor   

Plate Res (stance fApprox.)   

Trans conductance    

Plate Current   

Grid-No.2 Current   

Grid-No. 1 Voltags (Appro*.) for plate current of 

100 ^A   

MAXIMUM CIRCUIT VALUES 

Grkl-NoJ-Circuit Resistance: 

For ftxed-blas operation     

For cathode-bias operation  *  

880 

0 

8.1 

See 

0.55 

125 

56 

40 

5000 

8000 

15 

—7 

0.5 

J.O 

880 

380 

curve 

0 

8.2 

0.7 

curve 

125 

225 

—1 

page 96 

page 96 

PF 

pP 

pP 

PF 

PP 

110600 

5800 

12 

4*2 

—7 

0.25 

1-0 

volts 

volts 

volts 

watts 

watt 

watt 

volts 

volts 

volts 

ohms 

ohms 

^onhos 

mA 

mA 

volts 

megohm 

megohm 

6CR6 diode. 

nau REMOTE-CUTOFF PENTODE 

Miniature type used aa combined detector and audio 

amplifier in automobile and ac-operated radio re- 

ceivers. The diode unit is used as an AM detector, and 

the pentode unit aa an automatic-volume-controlled 

audio amplifier. Outlines section. 50; requires miniature 

7-contact socket Type 12CR6 is identical with type 

6CR6 except for heater ratings. 

Heater Voltage (ac/dc)   

Heater Current   

Peak Heater-Cathode Voltage 

6CR5 

6.8 

0.8 

±200 max 

Pentode Unit as Class At Amplifier 

maximum RATINGS (Design-Center Values) 

Pl»t« Voltaff*      

Grid-No.2 (Screen-Grid) Voltsge    

Grid-No.2 Supply Voltage    

Grld-No.l (Control-Grid) Voltage, PoaHive-blas value    

Plate Dissipation     

Grid-No.2 Input: 

For grid-Na2 voltages up to 150 volts   

For grid-No.2 voltages between 160 and 800 volts   

CHARACTERISTICS 

Plate Voltage       

GHd-NoJI Voltage    

Grid-No.l Voltage   

Plate Bee (stance (Appro*.)       

Transoonduetaaca       

Plate Current         

Grid-Ro.2 Current               

Grid-No. 1 VoUage (ApprpXt) lor tranwopduetance off 10 jM&hog 

R 
P 4 

3 5 

7 

Rp 

TEA 

12CR6 

12.6 

0.15 

±100 max 

volts 

ampere 

volte 

800 volts 

See curve page 06 

800 volts 

0 volte 

2.5 watte 

0.8 watt 

Sea curve page 96 

250 voh* 

100 volte 

—2 volte 

0.8 megohm 

2200 pmboa 

9.6 mA 

2.6 mA 

—62 volts 
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MAXIMUM CIRCUIT VALUES 

Grid-No. 1-Circuit R«bUnee: 

For flxcd-bUa opermtion    0.25 megohm 

For efttboae^biM opermtion    1.0 meyobm 

Diode Unit 

MAXIMUM RATINGS (Design•Center Values) 

Plate Current   . 1 

6CS6 

PENTAGRID AMPLIFIER scs*. <cm 

Miniature type used as a gated amplifier in color and 

JYYlSUfJ- black-and-white television receivers. In such service, 

gCiN^p'sj/Dg, it may be used as a combined sync separator and sync 

4 clipper. Outlines section, 5C; requires miniature 7- 

^ contact socket. Types 3CS6 and 4CS6 are identical with 

7CH type 6CS6 except for heater ratings. 

3CSS 4CSS (CSS 

He»t#r VolUge (ftc/de)   3.15 4.2 6.3 volta 

Hekt«r Carmt ..   0.6 0.46 0.3 ampere 

Healer Warm-up Time (Arerafe)   H 11 11 aeeoada 

Heftt«fCmthode VolUge: 

Pemk vmluo   ±200 max ±200 mix ±200 mix volto 

Avsimre Vmlus   100 max 100 max 100 max Tolto 

Direct Interalectrode Capacitances (Appro*.) 

Grid No.l to Plata   0.07 max t>F 

Grid No.S to Plate   0.36 max dF 

Grid No.l to Grid No.3   o 22 ma* It 

Grid No.l to Cathode. Heater. Grid No 2. Grid No.3, 

Grid No.l, and Grid No.5   S.5 n> 

Grid No.3 to Citbode, Heater, Grid No.l, Grid No.2, 

Grid No.l, and Grid No.6    7 D|r 

Plate to Cathode, Heater, Grid No.l, Grid No.2, Grid No.3» 

Grid No.l, and Grid No.5   7.5 pK 

Class Ai Amplifier 

CHARACTERISTICS 

Plate Voltage   100 100 eolte 

Grid*-No.2-aod*No.4 Voltage        30 30 volts 

Grid-No.l Voltage   —1 0 volt 

Grid-No.1 Voltage   0 —1 Jolt 

,  0-7 1 megohm 
Grid-No.3»t0-Piate Iramconductance   1500 — amhoe 

Grid-No.l-U>Plate Transconductance   -- 1100 amhue 

Plate Current   0.8 1.0 mA 

GridA-No.2-aod-No.-4 Current   5.6 1,3 at A 

Grld-No.$ Voltage (Appro*,) for plate current of 

_ . P9W •:   : - •   —±2 —» volte 
Grid-No.l Voltage (Appro*,) for plate current of 

M AA   — —2.s volts 

ISated Amplifier Service 

MAXIMUM RATIN68 {OesJgR-CwWer Values) 

Plate Voltage     *00 volfta 

Gride-No.S-and-Ne.4 Supply Voltage   JOO volts 

Grid»-N<>.J^Bd.No.4 VoltHM   «ufve pfM 

Cathode Current   y  14 ^*lnA 

Plate Dbelparion    1 ^5 

Grids-No.2-and-Na.4 Input i 

For grids-No,8-and-No.4 voltages up to 150 volts    1 watt 

Tor grids-No.2-and-N<x4 voltagei between 150 and 300 volts ... See curve page H 

MAXIMUM CIRCUIT VALUES 

Grid-No.l-Circuit Resistance   0.47 megohm 

Grid-No.S-Circult Resistance   2.2 megohms 

6CS7 

riF FtK* MEDIUM-MU DUAL 7RI0DE scst 
Miniature type used as combined vertical-deflection os- 

' dilator and vertical-deflection amplifier in television 

a RT* receivers. Unit No.l is used as a conventional block- 

SEF ing oscillator in vertical-deflection circuits, and unit 
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Nfo.2 as a vertical-deflection amplifier. Outlines section, 6E; require minia- 

ture 9-contact socket. Type 8CS7 is identical with type 6CS7 except for 

heater ratings. 

ICST SC87 

H«at«r VolUge («c/dc)   ®-3 S.4 roha 

Heater Current   M ampere 

Heater Warm-up Time (Arerage)   H 11 aecomla 

Heater-Cathode Voltage: w 

Peak value   ±^00 max ±200 max volte 

Average value   100l00 volte 

Direct Intereleetrode Capacitances (Appro*.): Unit Ne.l Unit NoJ 

GrM to Plate   3-« Pg 

Grid to Cathode and Heater   1.8 J PJ, 

Plate to Cathode and Heater  0.6 0.6 pr 

Class Ai Amplifier 

Unit No.l Unit NoJ 

CHARACTERISTICS OedlUter AmpUSer 

Plate Voltage   260 260 volte 

Grid Voltage   — «•« —10 6 volte 

AmpHflcation Factor   ^ v 

Plata Raaistaoee (Appro*.)   T700 8460 ohm* 

Tramconductanca   2200 4600 ^rnbca 

Plata Current   10.6 10 mA 

Plate Current for arid volute of —16 to Ha  — 8 «A 

Grid Voltas* (Appro*.) for plate current of 10 jtA —24 — volt® 

Grid Voltate (Appro*.) for plate current of 60 *A — —« voltt 

Vertical-Deflsction Oscillator and Amplifier 

Per epcratiea in a 625-IUm, SMrame eyeteai. 

Unit Ne.1 Ualt Ne.J 

MAXIMUM RATINQS (DesignCenter Values) OeciUater Ampliter 

DC PlaU Voltage    660 600 volte 

Peak Poeitlve-Pulee Plate Voltage# (Abeolute 

Maximum)   — 2200. volte 

Peak Negatfve-Pulee Grid Voltage    —400 —260 volte 

Peak Cathode Current   '0 IJ® 

Averate Catbode Current   20 30 mA 

PlaU Diaelpatiem   1.20 6.6 watU 

MAXIMUM CIRCUIT VALUES 

GHd-Clrcuit R^iaUnce   2.2 2.2 

# Puke duration muat not exceed 16% of a vertical ecannint cycle (2.6 mUlkeconda)* 

a Under no circumatancea abould tbia abeolute value be exceeded. 

6CU5 

IZCVS/12CS, 17CU3 

Miniature type used in the audio output stage of tele- 

vision receivers. Outlines section, 5D; requires minia- 

ture 7-contact socket. Types 12CU5/12C5 and 17CU5 

are identical with type 6CU6 except for heater ratings. 

ICUS 12CUS/12C6 

HeaUr Voltaae (ac/dc)   6.8 12.6 

HaaUr Current   1.2 0.6 

HaaUr Warm-up Time (Average)   — 11 

Hcater-Catbode Voltage: 

Peak value ..   ±200 ma* ±200 ma* 

Average value   100 max 100 

Direct Intereleetrode Capaeltancee (Approx.): 

Grid No.1 to Plate   

Grid No.l to Catbode, Heater, Grid No.2, and Grid No.2 . •• 

Plate to Cathode, Heater, Grid No.2, and Grid No.3   

Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

Piste VolUge      

Grtd»No.2 (Screen-Grid) Voltage   

Grid-No* 1 (Control-Grid) Voltage, Poeltive-biaa value '  

Plate DlaaipaUon   

Grid-No.2 Input    

Bulb Temperature (At hotteat point)   

d 
4 5 

3 e H 

a 

K 

63 

7CV 

17CUI 

16.8 volta 

0.46 ampere 

11 eeconda 

±200 ma* volta 

100 max volta 

0.6 pF 

13 pP 

S.6 PF 

160 volta 

120 voha 

0 volta 

7 watte 

1.4 watta 

220 •c 
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TYPICAL OPERATION 

PUto VoJUff*   120 

Grld*No.2 Volume    no 

Grid*N(x.l Voltaire   —8 

Peak AP Qrid^No.! Voltage    8 

Zero Signal Plata Current    40 

Max laum-Sfgnal Plate Current   80 

Zero-Signal Grld-No.2 Current   4 

Maxiaum-Signal Grid-No.2 Current     8.8 

Plate Raaiatanee (Approx.)   10000 

Traneeonduetance     7600 

Load Reabtance     2800 

Total Harmonic Dbtortion   10 

MaximuBHSIgnal Power Output   2.2 

MAXIMUM CIRCUrr VALUES 

Grid-No.l-Clrcuit Raiietance: 

For flxed-biaj operation     0.1 

For catkode-biae opei^tion   0.6 

▼olta 

▼olts 

▼olte 

▼olte 

aA 

mA 

mA 

mA 

obme 

gmhoa 

Oh ma 

per cent 

watta 

megohm 

Refer to type 6BQ6GTB/6CU6. 6CU6 

MEDIUM-MU TRI0DE— Z/-110 

h A ^ SHARP-CUTOFF PENTODE OV-UO 

« ><^vv Miniature type used in color and black-and-white tele- 
2>(Tyf—vision receiver applications. The pentode unit is used 

Zy/^iEfffiT~ as an if amplifier, video amplifier, age amplifier, and 

reactance tube. The triode unit is used in low-fre- 

KTic3^(tj5^^0 quency oscillator, sync-separator, sync-clipper, and 

13 phase-splitter circuits. Outlines section, 6B; requires 

9GM miniature 9-contact socket. 

Heater VoiUge (ac/dc)   6.2 volte 

Heater Current  0.46 ampere 

Heater-Cathode Voltage: 

Peak value  ±200 max volti 

Average value   100 volte 

Direct I Qtereltetrode Capadtaacee: 

Triode Unit: 

Grid to Plate  1,6 oF 

Grid to Cathode, Heater, Pentode Grid No.3, and Internal Shield 1.9 nf 

Plate to Cathode, Heater, Pentode Grid No.2 and Internal Shield 2.6 nP 

Pentode Unit: 

Grid No.l to Plate  6.026 max oF 

Grid No.! to Cathode, Heater, Grid No.2, Grid No.l, Triode 

Cathode, and Internal Shield   7 Dp 

Plate to Cathode, Heater. Grid No.2, Grid No.3, Triode 

Cathode, and Internal Shield   2.4 wtT 

Pentode Grid No.1 to Triode Plate   0 02 max dF 

Pentode Plate to Triode Plate    o!o7 max pF 

Class A. Amplifier 

MAXIMUM RATINGS (Oesfgn-Mnxlmum Value®) Triode Unit Pentode Unit 

Plate Voltage   220 220 

Grid-No.2 Supply Voltage   - So 

Grid-No.2 (Screen-Grid) Voltage        St* eurv* ex 

Grid-No. 1 (Control-Grid) Voltage, Poeitive-hiaa value 0 0 volte 

£^!*|D*,V>*U?,,   s.8 2.S watu 
GriiJ-No.2 Input: 

Pop grid-No.2 volUaw up to ISS volU   — 0.65 W#M 

For grid-No.! voltage batwnn 1S5 and HO volta — Sm curve pan 96 

CHARACTERISTICS 

Plata Supply Voltage   It5 ij* 

Grid-No.2 Supply Voltage   _ lO ^ 

Grid-No.l Voltage   _! _ 

Catbode-Blaa Reaiator   — 55 

Aaplifleation Factor   94   

Plate Reabtance (Approx.)   4lM 176000 ofaraa 

Traiucondurtance   MOO- 7800 ^mboa 

Plate Current   17 u mA 

Plate Current for grid-No.! voltage of —2 volte ... — —1.6 mA 

Grid-No.2 Current     2.6 mA 

Grid-No.l Voltage (Approx.) for plate current of 

*> MA    —19 volU 
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6CW4 

2CW4, 13CW4 HIGH-MU TRIODE y\K 

Nuvistor type used as a grrounded-cathode, neutralized 

rf amplifier in vhf tuners of color and black-and- 

white television and FM receivers. Outlines section, 

1; requires nuvistor socket. Types 2CW4 and 13CW4 5^3 curVr® 

are identical with type 6CW4 except for heater ratings. 12AQ 

2CW4 4CW4 1JCW 4 

Heater Voltage (ac/dc)   2.1 ••2 H-t eoKa 

Heater Current   0.46 0.1S6 0.06 ampere 

Heater Warm-up Time (Average)   8 — — •eeonda 

Peak Heater-Cathode Voltage   ±100 ma* ±100 max ±100 max volte 

Direct loterelectrode Cepeeitanees (Appro*.)   

Grid to Plate   0.92 pP 

Grid to Cathode, Heater, and Shell    4.3 pP 

Plate to Cathode, Heater, and Shell   I B pF 

Plate to Cathode   MB pF 

Heater to Cathode   

Class A& AmplHisr 

MAXIMUM RATINOS (Design-Maximum Values) 

Plate Supply Voltage   B00# volte 

Plate Voltage   136 volta 

Grid Voltage: 

Negative*bias value      33 volts 

Peak poeitive value   0 volts 

Cathode Current   13 mA 

Plate Dissipation     1.3 watt 

Typical 

CHARACTERISTICS AND TYPICAL OPERATION Cfcaracterfctic* Opermtlea 

Plate Supply Voltage    110 70 volta 

Grid Supply Voltage   0 0 volts 

Cathode-Bias Resistor   180 — ohms 

Grid Resistor   — 47000 ohms 

Ampllftcation Factor    06 68 

Plate Resistance (Appro*.)   6600 3440 ohms 

Tranaconductance   8800 18600 fimbo* 

Plate Current    7 7.2 mA 

Grid Voltage (Appro*.) ior plate current ot 10 jlA . —4 — volts 

MAXIMUM CIRCUIT VALUES 

Grid^Circuit Reehtance 

For flxed-bies operation   0.5 megohm 

For eathode»bie* operation   megohms 

* 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 1.3 watts under any eondition of operation* 

• For operation at mctalniheH temperatures up to 136* C. 

TYPt E 6CV 4 

f/>9 

y 

['>«» 

V 
f ✓ y 

> 

1 

40 

30 

20 

10 

100 200 

PLATE VOLTS 

300 

tecs-Mean 
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H & iC 
6 A 

K 

Ca * 

ft 2 
GJ 

9 

02 IC 

9CV 

POWER PENTODE 

6CW5 

6CW5/ 

EL86 

ICWS, 1#CW5, 

15CW5, 15CWS/PLS4 

Miniature tjrpea with frame grid used for vertical-de- 

flection amplifier service in color and black-and-white 

television receivers. Ontlines section, 6G; require mini- 

ature 9-contact socket. Types BCfW5, 10CW5, 15CW5, 

and 15CW5/PL84 are identical with types 6CW5 and 

6CW5/EL86 except for heater ratings. 

VottAgft (ftc/dc) 

Current   

Henter Wnrm^up Time 

Henter-Cntbode Volume: 

Penk vftlue    

Average vfthje .... 

♦ % 

fCWS 

«€Wft/ELS$ 

0,71 

BOWS 

O.t 

ItCWI 

lo.e 

0.4B 

11 

iscws 

14CW5/PLW 

16 volte 

0.3 ampere 

seconds 

±£30 max ±330 max ±330 max ±330 max volt* 

±220 max ±220 max ±220 max ±220 max volts 

Direct Interelectrode Capacitances: 

Grid No.1 to Plate   

Grid No.l to Heater    

Grid No.l to Cathode, Heater, Grid No.2* and Grid No.3 

Plate to Cathode, Heater, Grid No.2, and Grid N<x3 ... 

0.6 

0.25 

IS 

6.3 

PF 

PF 

PF 

PF 

Class A, or Class ABi Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Voltage    275 arolta 

Plate Supply Voltage   600 volts 

Grid*No.2 Voltage      220 volts 

Grid-No.2 (Sereen-Gvid) Supply Voltage     600 volts 

Cathode Current   110 mA 

Plate Diasipation   14 watts 

Grid-No.2 input   2.1 watts 

Peak Grid-No.2 Input    7 watts 

CHARACTERISTICS 

Plate Voltage   170 volts 

Grid~No.2 VoKage    170 volts 

Grid-No.! {Control-Grid} Voltage   —12.6 volte 

Uu Factor (GrW No.2 to Grid No.l)   8 

Plate Resistance    26000 ohma 

Tranaconduetane* 11000 *mbo§ 

Plate Current   70 mA 

Grid-No.2 Current      3.6 mA 

MAXIMUM CIRCUIT VALUE 

Grid-No. 1-Circuit Resistance        1 megohm 

Vertical-Deflection Amplifier 

Fer eperatlon in a S25-Una, 3#-frama system 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Voltage   275 volts 

Peak Positive-Pulse Plate Voltage#   2200 volts 

Grid-No.2 Voltage    276 volt* 

Peak Negative-Pulse Grid-No. 1 Voltage   —260 volts 

Peak Cathode Current   240 mA 

Average Cathode Current   110 mA 

Plate Diftsipation ..   12 watts 

Grid-No.2 Input   8.1 watts 

MAXIMUM CIRCUIT VALUE 

Grid-No.1-Circuit Resistance   12 megohms 

# Pulse duration must not exceed 6% of a vertical scanning cycle (1.2 milliseconds)# 
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t* 

i 

9 

6CX8 MEDIUM-MU TRIODE— 

•on SWARP-CUTOFF PENTODE 

Miniature type used in television receiver applications. *r(3 

Pentode unit is used as video amplifier; triode unit is 

used in sound if-amplifier, sweep-oscillator, sync-sep- o(a 

arator, sync-amplifier, and aync-clipper circuits. Out-     

lines section, 6E; requires miniature 9-contact socket. " 

Type 8CX8 is identical with type 6CX8 except for 

heater ratings. 

A/*Yi 

Heaur Volume (4«/de)   8 

HettUr Current   

Heater Wans-up Time (Average)     — 11 

Heater-Cathode Voltaae: 

Peak eaJue   ±M0 max ^200 max 

Avtrage value           ' 1CH) max 100 

Direct Interelectrode Capacitancea: 

Triode Unit: 

GHd to Plate   4.4 

Grid to Cathode and Heater    2.2 

Plate to Catltode and Heater     

Pentode Unit: 

Grid No.l to Plate   0.00 

Grid No.l to Cathode, Heater, Grid No.2, Grid No.*, and 

Internal Shield    • 

Plate to Cathode, Heater, Grid No.2, Grid No.*, and 

Internal Shield      4.4 

Triode Grid to Pentode Plate     0.01* 

Pentode Grid No.l to Triode Plate     0.006 max 

Pentode Plate to Triode plate    0*1? tnMX 

Class Ai Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) TriadeUnlt PeatedeUnU 

Plate Voltage       **0 **0 

Grid-No.2 (Screen-Grid) Voltage   **0 

Grid-No.2 Voltage   — See curve page 

Grid-No.1 (Control-Grid) Voltage, Paeitlve-blaa value 0 0 

Plate Dkeipation   2 6 

Grid-No.2 Input: 

For grid-No.2 voltage* up to 186 volte   — l.t 

For grid-No. voltagee between 186 and *60 volt* — See curve page 08 

CHARACTCRISTICS 

Plate Supply Voltage       160 200 

Grid-No.2 Supply Voltage   — 126 

Cathode-Bias Reeietor      180 88 

Amplification Factor     40 

Plate Reeietence (Approx.)     8700 70000 

Traneconductanee   4800 10000 

Plate Current    0-2 24 

Grid-No.2 Current   — « 

Grid-No.I (Vohege Approx.) for plate current of . 

100 pA   —a* 

MAXIMUM CIRCUIT VALUES 

Grid-No. 1-Circuit Reaistanee: 

For flxed-biaa operation       - 0*8 0 25 

For catbode-biaa operation   1 1 

volte 

ampere 

volta 

volte 

volt* 

PF 

PF 

PF 

PF 

PF 

Pi 
pF 

PF 

PF 

volt* 

volta 

volta 

watts 

watta 

volta 

volta 

ohma 

ohm 

ymhoe 

toA 

mA 

volta 

megohm 

megohm 

6CY5 ^ 

2CY5. SCYS, 4CY5 SHARP-CUTOFF TETRODE 

Miniature type used as rf amplifier in vhf tuners of K 

television receivers^ Outlines section, BC; requires 

miniature 7-coiitact socket. Types 2CY5, 3CY5, and n 

4CY5 are identical with type 6CYB except for heater ^ 

ratings, 7EW 

ICYS ICT6 4Cr6 6CY5 

Heater Voltage (ac/dc)   2.4 2.9 4.6 8.3 

Heater Current   8»8 0.46 0.* 0.2 

Heater Warm-up Time (Average) , II II II 

Peak Heater-Cathode Voltage  itlOOmax ^100 ma* SfclOO max ±100 max 

* 

7 LS 

volta 

ampere 

aeconds 

volta 
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IHrtet InUrttotrode Capacitafuca (Approx.)*: 

Grld'No.l to Plata   

Grid-No, I to Catbode, H«atar, Grid No.2 and IntarnJU ^rfald 

Plate to Cathode. Heater. Grid No.2, and Internal *8h&ld 4 

• With external shield connected to cathode. 

Class At Amplifiar 

MAXIMUM RATIN6S (Desiftn-Muimum Values) 

Plate Voltage   

Grid-No.2 (Screen-Grid) Supply Voltage   

Grid-No. 2 voltage   

Grid-No.I (Control-Grid) Voltage, Poeitive-bias value   

Cathode Current    

Plate Dinipatlon   

Grid-No.2 Input: 

For grid-No.2 voltages up to 20 volts   

For grid-No.2 voHages between 20 and ISO vohe   

CHARACTERISTICS 

Plate Voltage     

Grid-No.2 Voltage   

Grid-No. 1 Voltage    

Plate Resistance (Appro*.)   

Transeonductanee   

Plate Current     

Grid-No.2 Current    

Grid-No. 1 Voltage (Approx.) for plate current of 20 pA   

MAXIMUM CIRCUIT VALUE 

Grid-No. 1-Circuit Resistance   

• ♦ 

0.09 

4.6 

8 

I>F 

vF 

I»F 

250 volt* 

150 volte 

See curve pace 25 

0 volte 

20 mA 

2 watte 

0.5 watt 

See curve page 06 

125 volte 

50 volte 

—1 volt 

0.1 megohm 

8000 /tmhoe 

10 mA 

1.6 mA 

—6 volte 

03 megohm 

TVPi « Y5 aRO-Mo.2Va.TS.ac 
M 

a is 

M 

-L0 E 

4ul0 

VOCIS 
M0 

s 
2 

83 
N 

-ix> s 

<0 -23 

SO 100 ISO 200 

PLATE VOLTS ejci.^sisr 

rTi s 
h A 

3 

STi 

s 2 

>c KTl 

* 

KTg 

DUAL TRIODE 

6CY7 

1ICY7 

9L6 

Miniature type used as combined vertical oscillator 

and vertical-deflection amplifier in television receivers. 

Unit No.I is used as a blocking oscillator in vertical* 

deflection circuits, and unit No.2 is used as a vertical- 

deflection amplifier. Outlines section, 6E; requires mini- 

ature 9-contact socket. Type 11CY7 is identical with 

type 6CY7 except for heater ratings. 

ICY? 

Heater Voltage (ae/de)   2.1 

Heater Current   2.75 

Heater Warm-up Time (Average)   — 

Heater-Cathode Voltage: 

Peak value   ±200 max 

Average value   ISO max 

Class At AmplHiar 

CHARACTERISTICS Unit N*.l 

Plate Supply Voltage   250 

Grid Voltage   

IICY7 

11 

0.45 

11 

±200 

100 max 

Unit Na3 

150 

volte 

ampere 

aecondi 

volte 

volte 

volte 

volte 



220 

CAtbod#*BUa lUtittor       — 620 ohm 

AmpHAcatfon F&etor   68 6 

Plate BesUUace (Approx.)   62000 980 /Am# 

Trane conductance   1800 6400 atnhoe 

Plate Current   1.2 80 mA 

Plate Current for grid eoHat* of —80 rolte   1.6 mA 

Grid Voltage (Approx.) for plate current of 10 aA .. ^-6.6 — roka 

Grid Voltage (Approx.) for plate current of 200 aA . — —40 voha 

Vert'tcal-Defiectkin Oscillator and Amplifier 

Per eperatlM la a 62Mi*e, 86-frame eysteai 

Unit Ne.1 Unit No.2 

MAXIMUM RATINGS (Design-Maximum Values) OeciUater AmpUSer 

DC Plate Voltage    860 860 eolta 

Peak Poelttve-Pulse Plate Vohage#   — 1800 eoits 

Peak NegatlvfPuJae Grid Voltage   —400 —860 volte 

Peak Cathode Current    — 120 mA 

Average Cathode Current   — 86 mA 

Plate Dinipation   1 6.5 watte 

MAXIMUM CIRCUIT VALUES 

Grid-Circuit Reaistance   2.2 2+£t megohme 

# Puke duration must not exceed 16% of a vertical ecaonlng cycle (2.6 milliseconds), 

t For cathode*bias operation. 

6CZ5 

BEAM POWER TUBE 

Miniature type used as a vertical-deflection amplifier 

in high-efficiency deflection circuits of color and black- 

and-white television receivers and in the audio output 

stage of television and radio receivers. Outlines sec- 

tion, 6G; requires miniature 9-contact socket. Type 

5CZ6 is identical with type 6CZ5 except for heater 

ratings. 

Hester Volume (me/de)     

Heater Current     

Heater Warm-up Time (Average)   

Heater-Cathode Voltage t 

. Peak value    

Average value      

Direct Interekctrode Oapedttancce i 

Grid No. I to Plata    

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

Plate to Cathode HgaMr^ Gridi No.2, and Grid No.8 . 

5CZ6 

4,7 

0.6 

II 

±1 

100 

CHARACTERISTICS 

Plate VoHam ... 

Grid-No. 2 voltage 

Class At Amplifier 

r#rrr> 

* w 4r 4 wX *6 

. i a • ' " 9 

v i • % * m 

76 

260 

* 

ISO- 

1C- 

Grid-No. I TbHage 

Plate Reslatuee 

TVanecondadhaace 

Plate Current   

Grijl-No, 2 Current 

Grid-No. 1 Voltage (ApprolcJ) for plate current of 

100 txK    ~ 
s 

Vertical-Deflection Amplifier 

•^or operation In a S26*lln«, It-frame system 

MAXIMUM RATINGS (Dedgn Maximum Values) 

DC Plate Voltage     

Peak Poaitive-Puke Plate Voltage#  V  

Grid-No.2 (Screen-Grid) Voltage    

Peak Negative-Pulse Grid-No.I (Control-Grid) Voltage 

Peak Cathode Current    

Average Cathode Current   

Plate Dissipation   

GHd-No.2 Input   

Bulb Temperature (At hottest point)   

MAXIMUM CIRCUIT VALUES 

Grid-No.I-Cireu(t Reaistance: 

For fixed-bias operation     

For cathode-bias operation    

4 4 S « 

M 
s 

4 fc 

0? 
3 T 

z s 

9 

9HN 

fCZS 

6.8 

0.46 

11 

±200 

100 max 

0.4 max 

0 

6 

volts 

ampere 

seconds 

volts 

volts 

PF 

Vl 
pT 

260 

260 

6 

66 

4.2 

—40 

volts 

volts 

volts 

ohms 

mho* 

mA 

mA 

volts 

860 

2200 

816 

—276 

156 

45 

10 

2.2 

2 BO 

0.6 

1.0 

volts 

voita 

volts 

volts 

mA 

watts 

watts 

•c 

megohm 

megohm 
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# Pub* durmtkm muat not cxe<*d 16% of a vtrtical seawdny 9*1* (16 xal!UM<onds)» 

• Thb value can be meaeurtd by a method Involving % reenmnt waveform aueh that the 

maximum rating* of the tub* will not be exceeded. 

Refer to chart at end of section. 

Refer to chart at end of section. 

606 

607 

Refer to chart at end of section. 6D8G 

*T2 ®Tj> 

2 IC e 7 

5 S 

Kr 

X 4 9 

3 10 
ri 

2 I 

HIGH-MU TRIPLE TRIODE 6D10 

^Duodecar type used in oscillator-mixer, grounded-gi'id 

amplifier, and a u torn at ic-freqnenc y-contr o 1 circuits. 

<h3 Outlines section, 8A; requires duodecar 12-contact 

h h socket. Heater: volts (ac/dc), 6.3; amperes, 0.45; maxi- 

12BQ mum heater-cathode volts, ±200 peak, 100 average. 

Class At Amplifier 

MAXIMUM RATINGS (Design-Maximum Values, Each Trlode Unit) 

Plat* Voltage     

Grid YolUg*: 

Po«Stiv*-bia« value    # 

Negatlve>bla* value    

Plate Dbaipation      

ToUl Plate Dbaipation (All plate*)   

CHARACTERISTICS (Each Trlode Unit) 

Plate Voltag*   

Grid Voltage    

Amplification Factor   

Plate Reabtance (Approx.) ...  

Tranaconductance    

Plat* Current    

Grid Voltage (Approx.) for plat* corrent of 20 ^A  ^ 

aw volts 

0 volt* 

—60 voita 

2 wmtU 

6 witb 

125 volU 

—1 volt* 

67 

13600 Qhxnx 

4200 ^znho* 

4.2 mA 

— 4 vohx 

HALF-WAVE 6DA4 

VACUUM RECTIFIER 

r&S Glass octal type used as damper tube in horizontal- 

K/-^s f \ deflection circuits of television receivers. Outlines sec- 

3 tion, 18D; requires octal socket. May be supplied with 

pin No.l omitted. Socket terminals 1, 2, 4, and 6 should 

not be used as tie points. Tbis tube, like other power- 

TTmw handling tubes, should be adequately ventilated. Types 

m 12D4 and 17D4 are identical .with type 6PA4 except 

4C6 for heater ratings. 

tOAl 12W 1704 

Beater VoIta«e (»«/dc)    4.1 12.B 14.8 *olU 

Heater Current    1.S 0.6 0.46 ampere® 

Heater Warm-up Time {Averajte)   — .jl n »«contto 

Damper Seivlca 

For «p«ratSoa la a IZS-Ua*. SMnMao •jstoi 

MAXIMUM RATIHSS (Oestgn-Maxlmum Values) 

Peak ImreiM Plate Current#         volte 

Peak Plate Cummt        WMi mA 

Average Plate Current    186 mA 

Plata Diwipatton        BA waUa 

Heater-Cathode Voltage: 

Peak value ....—.        -HKH> —46(10 volte 

Average value       -4-LOO —900 volte 

# Puk4 duratfcxtlnast not ezeeed 16% of a horizontal eeanntng gfclo (10 jaicroeeeonde^ 
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6DB5 

udu BEAM POWER TUBE 

Miniature type used as vertical-deflection-amplifier "Ts/yJ^c 

tube in television receivers. Outlines section, 6F; re- (tp- 0 

quires miniature 9-contact socket. Type 12DB5 is iden- ai p 

tical with type 6DB5 except for heater ratings. &GR 

SDB5 ltDBS 

Heater VolUfe (ec/de)   6.S 1X6 vohe 

Heater Current   U 0.6 ampere 

Heater Warm-up Time (Arerage)   — 11 aeeond* 

Heater-Cathode Voltage: 

Peak value   ±800 max ±200 max volte 

Average value   100 max 100 max volte 

Class Ai Amplifier 

MAXIMUM RATINQS (Design-Center Values) 

Plate Voltage      M0 *oK» 

Grtd-No.2 (Scra«n~Grid) Voita#e   1SI volte 

Plate DteiipaUoa    10 watte 

Grid»No.2 Input    1.25 watta 

TYPICAL OPCRATIOK 

Plate Supply VoKaae   200 toIU 

Grid-No^ Supply voltate   125 volts 

Cathode-Biaa Rcaistor      180 ohma 

Peak AF Grid-No.l Voltage   8.5 volta 

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   S.6 mA 

Plate Reaiatanee (Appro*.)   25000 ohms 

Traoaconduet*nee       8000 juahoa 

I^oad Resistance   4000 ohms 

Total Harmonic Distortion    10 per cent 

Maximum-Signal Power Output   2.8 watts 

MAXIMUM CIRCUIT VALUES 

Grid-No.l Circuit Resistance; 

For fixed-bias operation    0.1 megohm 

For cathode-bias operation   2.2 megohms 

Vertical-Deflection Amplifier 

For eperatkm in a 625-lia*, 80-frame syetem 

MAXIMUM RATINQS {Daalgn-Conter Value*) 

DC Plate Voltage   300 volts 

Peak Positive-Pulse Plate Voltage (Absolute Maximum)#    M00« volts 

DC Grid-No.2 (Screen-Grid) Voltage   150 volts 

Peak Negative-Pulse Grid-No.l (Control-Grid) Voltage   -—250 volts 

Peak Cathode Current     200 mA 

Average Cathode Current     55 mA 

Plate Dlsalpation   10 watts 

Grid-No.X Input       1.26 wstta 

MAXIMUM CIRCUIT VALUES 

Grid-No.l-Circuit Resistance; 

For fixed-bias operation   0.1 megohm 

For cathode-bias operation     2.2 megohms 
6 

# Pulse duration muet not exceed 16% of a vertical scanning cycle (2.6 milliseconds)* 

• Under no circumstances should this absolute maximum value be exceeded* 

6DC6 SHARP-CUTOFF PENTODE 

Miniature type used in the gain-controlled picture if 

stages of color and black-and-white television re- 

ceivers and as an rf amplifier in the tuners of such 

receivers. Otulinea section, 5C; requires 7-contact mini- 

ature socket. 

4 S 

S 3 

2 

CO a 

it 

7CM 
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Heater Voltege i%c/4t)   $,z rohe 

Heater Current   0.8 ampere 

Heater^Catkode Voltage: 

Peak value   ±200 max volte 

Average value     100 max vohe 

IHreet loterelectrodr CapaciUmcee: 

Grid No.i to Plate   0.02 max pP 

Grid No.l to Cathode, Heater, Grid No.*, Grid No.8, and 

Internal Shield   6,0 pP 

Plate to Cathode, Heater, Grid No.2, Grid No-3, and 

lotemal Shield    2 pF 

Class A, Amplifier 

MAXIMUM RATINGS (Design-Center Values) 

Plate Vohage    200 voitj 

Grid*No.S (Suppreeaor-Grid) Voltage, PoeltJve value   o volte 

Grid-No.2 Supply Voltage   200 voha 

GHd-No.2 (8creen»Grid) Voltage   See curve page 96 

Grid-No. 1 (Control•Grid) Voltage, Poaitive-bia* value   o voHa 

Plate Dlaeipation   2 wmtta 

Grld-No.2 Input: 

For grid-No. 2 voltages up to 160 voHa   0.6 vratt 

For grid-No.2 voltages between 160 and 300 voha   See eurve page 06 

CHARACTERISTICS 

Plate Supply Voltage       200 volta 

Grid No.3 Connected to cathode at socket 

Grid-No.2 Supply VoUage   120 volta 

Cathode-Biaa Resistor   120 obma 

Plate Reeistsnce (Appro*.)   0.6 megohm 

Tranaconduetance   6600 Mmhoa 

Plate Current    2 mA 

Grid-No.2 Current   3 mA 

Grid-No.I Voltage (Appro*.) for trmnsconduetanee of 50 *mbo* .. —12.5 voha 

MAXIMUM CIRCUIT VALUES 

Grid-No.l*Clreuit Resistance: 

For ft*ed-bias operation   0.25 megohm 

For cathode-bias operation     1.0 megohm 

TYPE 60C6 

ORIO-No.3 VOLTS-O 

OAtCH tto.1 VOLTS««0 

20 

- 

IS 

5 

GRID-Nal VOLTS —2 
10 

5 

Z± 

too 200 300 

PLATE VOLTS *tC*-«SftOn 

See chart at end of section- 6DC8 

6DC8/ 

•'(E/l/jCw* TWIN DI0DE-SEMIREM0TE- cdcqo 

CUTOFF PENTODE EBroy 

Miniature type used as rf- and if-amplifier tube in 

(5 radio and television receivers. Outlines section, 6E; re- 

^ quires 9-contact socket 

Hester Voltage (ae/dc)    AS voha 

Heater Current 0.8 ampere 

Peak Heater-Cathode Voltage    ±100 max voha 
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Dirtet loUrelcctrodc CapociUm 

Pentode Unit: 

Grid No.l to Plate   0.0025 max 

Grid Ho.l to All Other Electrodes Except Plate   5 

Plate to AH Other Ekctrodea Except Grid No.1   S.2 

Grid No.l to Heater   0.05 max 

Plate of Each Diode Unit to AU Other Electrodee   2.5 

Plate of Diode Unit No.l to Plate of Diode Unit No.2    0.25 max 

Plate of Diode Unit No.l to Heater   0.016 max 

Plate of Diode Unit No.2 to Heater   0.008 max 

Plate of Diode Unit No.l to Pentode Grid No.l   0.0008 max 

Plate of Diode Unit No.2 to Pentode Grid No.l   0.001 max 

Plate of Diode Unit No.l to Pentode Plate   0.15 max 

Plate of Diode Unit No J to Pentode Plate   0.025 max 

Pentode Unit at Class At Amplifier 

MAXIMUM RATIN6S (Dttsien-Center VaJim) 

Plate Supply Voltaee   550 

Plate Voltaire   800 

Grid-No.2 Voltage: 

With plate current greater than 8 mA   125 

With plate current leaa than A mA   800 

Cathode Current     16,5 

Plate Dbeipation   2.26 

Crid-No.t Input     0.46 

CHARACTERISTICS 

Plate Voltage   200 250 

Grid No.3    Connected to cathode 

Grid-Na.2 Voltage   100 100 

Grid-No.l Voltage    —1.8 —2 

Mu Factor, Grid No.2 to Grid No.l   20 20 

Plate Reaiatance (Approx*)   0.8 1 

Transconductanee   4500 3800 

Plate Current     11 0 

Grid-No.2 Current   8.3 2.7 

Trmneconductancer at grid-No. 1 roltage of —20 vulu 120 200 

MAXIMUM CIRCUIT VALUE 

Grld-No.l-Circuit Reaiatance   3 

Diode Units (Each Unit) 

MAXIMUM RATINOS (Deslgn-Ceftter Values) 

Peek Inverse Piste Voltsae   200 

Peak Plate Current   5 

Average Plate Current   0.8 

PF 

PP 

pF 

PF 

PP 

pP 

pP 

pP 

pP 

PI 
pP 

volte 

▼oltg 

▼olta 

▼olts 

mA 

watU 

watta 

▼oha 

at aocket 

volta 

voha 

amhoa 

mA 

mA 

pmhoe 

megohma 

▼olts 

mA 

mA 

5 

e 

6DE4 HALF-WAVE 

17DC4, 22DE4 VACUUM RECTIFIER 

Glass octal type used as damper tube in horizontal- 

deflection circuits of television receivers. Outlines sec- 

tlon, 13G; requires octal socket. Socket terminals 1, 

2, 4, and 6 should not be used as tie points. This tube, < 

like other power-handling tubes, should be adequately 

ventilated. Types 1TDE4 and 22DE4 are identical with 

type 6DE4 except for heater ratings. 

SDE4 I7DE4 22DE4 

Heater Voltage (ac/dc)    6,3 17 22.4 

Heater Current    1.6 0.6 0.4S 

Heater Wara-up Time (Average)   — 11 11 

Direct I nte re led rode Capacitances (Appro*.): 

Plate to Cathode and Heater     6.5 

Cathode to Plate and Heater   11.5 

Heater to Cathode   6 

Damper Service 

Far eperaUen la a 525-Uae, 30-fraaie a/stem 

MAXIMUM RATINOS (DasigrvM&xJmum Values) 

Peak Inveree Plate Voltage#   5500 

Peak Plate Current     1100 

Average Plate Current       180 

Plate Diatipatlon   6.5 

▼ofta 

amperea 

eeeonde 

pP 

PP 

PP 

volt* 

mA 

mA 

watts 
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Hetter-Cftthod# Vu1Ub«: 

Peak YBhit   +W0 — 5600 volU 

Avmt« T4lu«   *flM —MO volU 

CHARACTCRISTICS, Instantaneous Value 

Tube Voltaft Drop for plate current ot 3S0 mA   34 toKs 

# Puke duration most not exceed 16% of a borisonta] tcanninf cyck (10 mleroeeconds). 

4 S 

1 a 

2 7 

6DE6 

SHARP-CUTOFF PENTODE mmt 

Miniature type used in the gain-controlled picture if 

stages of television receivers utilizing an intermediate 

frequency in the order of 40 MHz and as an rf am- 

plifier in vhf television tuners. Outlines section, 5C; re- 

quires miniature 7-contact socket. Type 4DE6 is iden- 

tical with type 6DE6 except for heater ratings. 

Bcatar Vohaac (ae/dc)     

Heater Currant   

Heater Warm-up Time ^ Average)     

Heater-Cathode Voltage: 

Peak value    

Average value   

Direct Interelectrode Capaeitancee: 

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 At Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Voltage   

Grid-No.S (Suppreaaor-Grid) Voltage. Positive value ... 

Grid-No.2 (Screen-Grid) Supply Voltage   

Grid-No. 2 Voltage   

Grid-No. 1 (Control-Grid) Voltage, Poeitive-bia» value .. 

Plate Dissipation   

Grid-No.2 Input: 

For grid-No.2 voltages up to 1 $6 volte   

For grid-No.2 voltages between 166 and 330 volts .. 

4DB6 

4.2 

0.46 

11 

±200 max 

100 max 

UaehkhM 

0.026 max 

0.6 

2 

0DB0 

6.3 

0.3 

±200 max 

100 max 

Shielded* 

0.016 max 

6.6 

3 

volte 

ampere 

seconds 

volte 

voKs 

PF 

PF 

PF 

330 

0 

330 

0 

2.3 

0.66 

volte 

volte 

volte 

curve page 06 

volte 

watte 

watt 

curve page 06 

30 

20 

d 

a 

w 

s! 

10 

TYPt 

GRK) 

<x 

OfOO 

i eoee 

Na3 AMD 

MMCTCD 

-N*2 VOL 

INTERNAL SHlE 

TO CATHODE A1 

TS-t29 , 

LO 

' 30C KCT. 

O 

-A 

-2 

| 

I ~S 

0RD -Nal VOLT 1 ECf-6 

 1 1 1  ...rfl, 
..a 

KX> 200 900 400 

PLATE \QLTS Mcs-ssrsn 

CHARACTERISTICS 

PUt« Supply VolUfe   125 volt. 

Grid No.3   ConnoerUd to ctbode st »ocket 

Grid-No.2 Supply Volt*,,   126 volt, 

Catbode-Bi*, R«aktor   S, obm, 

PUt, ReaUUDec (Appro*.)   ,.25 nwsohm 

TrstwrooducUnw   8000 *mhoe 
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✓ 

TransconductAttce for arrid-No.l volts of —5.5 and cathode resistor 

of 0 ohms        700 imhos 

Plate Current            15.5 mA 

Grid-No.2 Current       ;   4.2 mA 

Grid-No. 1 Voltage (Approx.) for plate current of 20 —0 volis 

6DE7 

10DE7, J3DE7 D UAL TW 0 D E 

Miniature type used as combined vertical oscillator and HraP" — 

vertical-deflection amplifler in television receivers. 

Unit No.l is used as a blocking oscillator in vertical- 0t2 KT« 

deflection circuits, and unit No.2 is used as a vertical- ^kT2 

deflection amplifler. Outlines section, 6E; requires mini- 9HF 

ature 9-contact socket. For curve of average plate characteristics. Unit 

No.2, refer to type 6pR7. Types 10DE7 and 130E7 are identical with type 

6DE7 except for heater ratings. 

SDET 10DE7 13DE7 

Heater Voltage (ac/dc)     6.3 0.7 15 volts 

Heater Current     0.9 0.6 0.45 ampere 

Heater "Warm-up Time (Average)   % — 11 11 eeeenda 

Heater-Cathode Voltage: 

Peak value     ±200 max ±200 max ±200 max volts 

Average, value        100 max 100 max 100 max volte 

Direct Interelectrode Capacitances (Appro*.) 5 Unit No.! Unit No.2 

Grid to Plate 4. 8*5 pP 

Grid to Cathode and Heater    2.2 5.6 pF 

Plate to Cathode and Heater .................. 0.52 1 pF 

Class Ai Amplifier 

CHARACTERISTICS Unit No.l Unit No,2 

Plate Voltage     £50 150 volts 

Grid Voltage        > —11 —17.5 volts 

Amplification Factor     17.5 6 

Plate Resistance (Approx.) ........................ 6750 925 ohnm 

Transconductsnce      2000 6500 /tmhds 

Plate Current     ^    &,I» W*- mA 

Plate Current for grid voltage of —24 volte ........ — 10 mA 

Grid Voltage (Approx.) for plate current of 10 fiA —20 — volte 

Grid Voltage (Approx.) for plate current of 50 ft A — -—44 volte 

TYPE 6DE7 

UNIT No. I 

£125 
tr O 

«u lii 4 
CL 

O 20 <0 Z 
< 

A 
d w 

o 

SI s) 
y 10 * 

a 
5 

00 200 300 

plate vbi-TO 

-400 

sscs-mer 

Vertical-Deflection Oscillator and Amplifier 

For operation in a 525-line, 30-fraiae system 

Unit NoA Unit NaJl 

MAXIMUM RATIN6S (Design-Maximum Values) Oscillator Amplifier 

DC Plate Voltage     330 275 volts 

Peak Positive-Pulse Plate Voltage#    — 1500 vo te 

Peak Negative-Pulse Grid Voltage   --400 —250 volte 

Peak Cathode Current    TT 175 mA 
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voA 
Av«r»fe Current   22 W 

PbU DiseipaUon   J.5 7 

MAXIMUM CIRCUIT VALUES 

Grid-CJreu it Reeiitanee: 

For rHd*r<tUtor bi&e or eothode>bVu operation . 2.2 2.2 mecobm 

# Fuloe <h2 ration must not eaeeed 1®% of a vertical scan nine cycle (2.& mUJbeconds). 

ce 

4 S 

a 

2 

S 

01 

6DG6GT BEAM POWER TUBE 

Glass octal type used as output tube in audio-ampli- 

fier applications Outlines section, 1SD; requires octal 

socket This type may be supplied with pin 1 omitted. 

Batter Volue* (»e/d<)   

Heater Current   

Heater •Cathode Voltage: 

PeaJc value   

Average value     

Direct Interelectrode Capacitancee (Aoprox.): 

Grid No.1 to Plate   ,   

Grid No.l to Catbode. Heater. Grid No.2, and Grid No.3   

Plate to Cathode. Heater. Grid No.2. and Grid No.3  

$.2 

1.2 

200 max 

100 max 

vohj 

ampera 

volts 

volts 

0.6 

10 

10 

pp 

pp 
pF 

Class A, Audio-Frequency Power Amplifier 

MAXIMUM RATIN6S (Desisn-Center Values) 

Plate Voltage   

Grid-No.2 (Screen-Grid) Voltage   

Plate Dissipation   

Grid-No.f Input   

TYPICAL OPERATION 

Plate Supply Voltage   

Grid*No,2 Supply Voltage   

Grid-No.t (Control-Grid) Supply Voltage   

PeaJc AF Grid-No. 1 Voltage   

Cathode-Bias Resistor   

Zero-Signal Plate Current   

Maximum-Signal Plate Current   

Zero-Signal Grid-No.2 Current   

Maximum-Signal Grid-No.2 Current   

Plate Resistance (Approx.)   

Transcoftductanee   

Load Resbtanee   

Total Harmonic Distortion   

Maxlmoro-Signa) Power Output .. . 

MAXIMUM CIRCUIT VALUES 

Grid-No.2-Circuit Resbtanee: 

For fixed-bias operation   

For cathode-bias operation   

120 

110 

?.« 

7.5 

40 

50 

4 

10 

15000 

0000 

2000 

10 

11 

125 

10 

1.25 

200 

125 

8.5 

280 

46 

47 

12 

8.5 

28000 

8000 

4000 

10 

8.8 

0.1 

0.6 

vohe 

volts 

watts 

watts 

volts 

voHs 

voHs 

volts 

ohms 

mA 

mA 

mA 

mA 

ohms 

jtxnbos 

ohms 

per cent 

watte 

megohm 

megohm 

H 

5 4 

3 6 

2 7 
0 

SHARP-CUTOFF PENTODE 

7CM 

Heater Voltage (ae/dc) 

Heater Current   

6DK6 

JDKf, 4DK*, 13DK< 

Miniature type used as if-amplifier tube in color and 

black-and-white television receivers. Outlines section, 

6C; requires miniature 7-contact socket Types 8DK6, 

4DK6, and 12DK6 are identical with type 6DK6 except 

for heater ratings. 

Heater Warm-up Time (Average) 

Heater-Cathode voltage: 

Peak value   

ID 14 

2.15 

0.6 

11 

/ +200 max 

I—800 max 

100 max 

4DK6 

4.2 

0.46 

11 

±200 max 

100 Average value    

Direct Interebetrode Capacitances: 

Grid No.l to Plate   

Grid Nai to Cathode. Heater, Grid No.2. Grid No.2 and 

Internal Shield   

Piste to Cathode. Heater. Grid No.1 Grid No.3 .and 

Internal Shield   

6DS6 

6.3 

9.8 

±200 max 

100 max 

12DE6 

116 

0.16 

100 max 

voHs 

ampere 

seconds 

vohs 

volts 

0.025 max 

6.3 

1.9 

PF 

PP 
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Class Aj Amptffitr 

MAXIMUM RATINBS (Design-Maximum Values) 

PUU VolUte   MO folU 

Grid-No.S (Supprowor-Grid) VolUte. Poeltivt relut   0 rolU 

Grid-No. 2 (Screeo-Grid) Supply Volute   MO ▼ohs 

GHd-No.t VolUge   See eurre pete M 

Grid-No. 1 (Control-Grid) VoiUft, Poeltive-biftft relue   0 voh* 

Plate CHeeipation     2.1 watta 

Grid-No.2 Input: 

For trid-No.2 voltatee up to 166 voHa   0.66 watt 

For frid-No.2 volUtee between 166 and MO vohs   See eurre pate 96 

CHARACTERISTICS 

Plate Supply Voltage   126 

Grid No.S    Connected to cathode at 

Grid-No.2 Supply Voltage   126 

Cathode-Bin* Reel®tor   66 

Plate RealsUnce (Appro*.)   0.36 

Tranaconducunee   9600 

Plate Current   It 

Grid-No.2 Current   3.8 

Grid-No.I VolUge (Appro*.) for plate current of 20 pA   —6.6 

volts 

socket 

volte 

ohms 

megohm 

pahoe 

mA 

mA 

volU 

TYPE 6DK6   

9RO-Ma2 V0tJ3 • ttS 

M 

QRRWUI VOTS Eq»0 

-a 

is 

-vl K> 

-I 

0 

s —as 

2 

-3 

•00 

PLATE VOLTS •ees-Msm 

6DL5 POWER PENTODE 

Miniature type used in audio output applications In £) 

automobile radios. Outlines section, 5E; requires mini- 

ature 9-contact socket. Heater: yolts 6.3; amperes 

0.2; maximum heater-cathode volts, ±100. 

Class At Amplifier 

MAXIMUM RATINGS {Detlgn-MaxJmum Valuet) 

Plate Supply VolUge   660 

PUU VolUge   300 

Grid-Nck2 (Screen-Grid) Supply VolUge   660 

GrW-No.2 VolUge   300 

Cathode Current  36 

Plate DUaipatlon     2.6 

Grid-No.2 Input   6 

TYPICAL OPERATION 

PUU VolUge  200 260 

Grid-No.2 VolUge   200 260 

RMS AF Grid-No. 1 (Control-Grtd) VolUge  4.6 6 

Cathode-Biaa Realator   210 320 

PUU Current  23 24 

Grid-No.2 Current    4.2 4.6 

Load Rmhunce   600# 10000 

Total Harmonic Dbtortlon  12 12 

Power Output ..   2.3 3.0 

MAXIMUM CIRCUrr VALUE 

Grid-No* 1-Circuit ReshUoce, for oathode-bUe operatioo   2 

& a 

1 

T 
C, 

7DQ 

volt® 

volU 

volts 

volts 

mA 

watts 

watts 

volts 

volts 

volts 

ohms 

mA 

mA 

ohms 

per cent 

watts 
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See chart at end of section. 6DM4 

HALF-WAVE 6DM4A 

£ VACUUM RECTIFIER m>M4A, itdaua 

Glass octal type used as damper tube in horizontal- 

's* _L. \ deflection circuits of television receivers. Outlines sec- 

tion, 13G; requires octal socket. Socket terminals 1, 2, 

ex yv ^--*7) 4, and 6 should not be used as tie points. This tube, 

N like other power-handling tubes, should be adequately 

V ventilated. Types 12DM4A and 17DM4A are identical 

4CG with type 6DM4A except for heater ratings. 

„ IDM4A 11DM4A ITDM4A 

Heater VolUee (ae/de)   t.3 12.6 16.8 Tolta 

Heater Current   1.2 0.6 0.46 amperes 

Beater Warm-up Time (Average)   — 11 11 aecomk 

Damper Service 

F«r op«r*ti»n in a 52S-ttnt, gyiUm 

MAXIMUM RATINGS (Oeftign-Maximum VaIms) 

Peak I livers* PUte VolUge#   ftOO votta 

Peak Pint* Current    IfcOO mA 

Avemge PWU Current   200 mA 

Plate Dtosipetion   0,5 watts 

Heater-Cathode Voltage: 

Peak vatoe   +300 —0000 eoita 

Average value     +100 —900 volts 

# Pulse duration must not exceed 15% of a borfeontal scanning cycle (10 microseconds)* 

See chart at end of section* 6DN6 

{». 

»rr2(W/^_L Va^KT, MEDIUM-MU DUAL TRI0DE 6DN7 

Glass octal type used as combined vertical-deflection- 

*ra(£\\ /V-rXl}* oscillator and vertical-deflection-amplifler tube m tele- 

. ,a> vision receivers. Outlines section, 13B; requires octal 

ct^ h socket. Heater: volts (ac/dc), 6.3; amperes, 0.9; maxi- 

8BD mum heater-cathode volts, ±200 peak, 100 average. 

Class Ai Amplifier 

CHARACTERISTICS Ualt No.l Unit NoJ 

Voltage   260 260 volte 

Grid Voltage    _8 —9.5 wolta 

Amplification Factor   22.6 16.4 

Plate Resistance 1 Appro*.)   9000 2000 ohms 

Transcon ducts nee     2600 7700 junhoa 

Plate Current   g 4\ 

Grid Voltage (Appro*-) for plate current of 10 pA .. —16 — volts 

Grid Voltage (Appro*.) for plats current of 60 aA .. — —23 voHs 

Vertical-Deflection Oscilletor and Amplifier 

For operation in a 623-line, 39-framt system 

Unit No.l Unit No.l 

MAXIMUM RATINGS {Design-Maximum Values) Oadllator Amplifier 

DC Plate Voltage   860 660 volts 

Peak Positive-Puiac Plate Voltage#   — 2500 vohe 

Peak Negative-Pulse Grid Vohage   —+00 —260 mA 

Peak Cathode Current   — 160 mA 

Average Cathode Current   — 60 mA 

Plate Dfasipatlon   1 10 watts 

MAXIMUM CIRCUIT VALUES 

Grid-Circuit Resistance: 

For fixed-bias operation   2.2 2.2 megohms 

For cathode-bias operation   2.2 — megohnw 

# Pulse duration must not exceed 16% of a vertical scanning cycle <2*6 milliseconds). 
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* 

znrivl HALF-WAVE 

6LIQ4 VACUUM RECTIFIER K(3 

Glass octal type used as damper tube in horizontal- 

deflection circuits of television receivers. Outlines sec- (2X 

tion, 13F; requires octal socket Socket terminals 1, 

2, 4, and 6 should not be used as tie points. Heater: ^ 

volts (ac/dc), 6.3; amperes, 1.2. 4CG 

Damper Service 

For •perttien in o l2S>Ua«, It-fromr gjntrm 

MAXIMUM RATINGS (De»lgn-MM(mum Valuts) 

Prok Invcm PUte VolUgH1   S&00 toIU 

Peak PUte Current   1000 mA 

AverMTft Plata Current   175 mA 

PUte DUeipetion   6 watts 

Heater-Cattede Voltage: 

Peak value   +000 —WOO volU 

Average value   +100 —000 volte 

CHAAACTCftlSTtCS, Instantaneous Value 

Tube Voltage Drop for plate current of 250 mA   82 volts 

# Pulse duration must not exceed 15% of a boriaonttl scanning cycle (10 microseconds). 

6DQ5 BEAM POWER TUBE 

Glass octal type used as horizontal-deflection ampli- 

fier in color and black-and-white television receivers. 

Outlines section, 2IB; requires octal socket 

Cj 
& 4 

0% C* 
6 * K It 

2 

K 

a 

o 

fiJC 

Heater Voltage (ac/dc) 

Heater Current   

Heater*Catkode Voltage: 

Peak value   

Average value .... 

Direct Interekctrode Capadtaoece (Approx.): 

Grid No.l to Plate   

Grid No.l to Cathodet Heater. Grid No.2, and Grid No.3 

Plate to Cathode, Beater, Grid No.2, and Grid No.8 ... 

Class Ai Amplifter 

Pen Cede 

ConnecGea 

70 175 

125 125 

0 —25 

— 5500 

— 10500 

550# 110 

42* 5 

— —55 

CHARACTERISTICS 

Plate Voltage   

Grid No.2 (Screen-Grid) Voltage   

Grid No.l (ControMlrid) Voltage   

Amplification Factor   

Plate Besbtance (Approx.)   

Trans conductance   

Plate Current   

Grid-No. 2 Current   

Grid-No.l Voltage (Approx*) for plate mA ~ 1 . 

• Grid No.2 connected to plate. 

9 These values can be measured by a method involving 

maximum ratings of the tube will not be exceeded. 

Horizontal-Deflection Amplifier 

Far opera tion In a 525-Une, IMrame system 

MAXIMUM RATINGS (Design-Maximum Values) 

DC PUte Voltage   

Peak Positive-Pulse PUte Voltage#   

Peak Negative-Pube Plata Voltage   

DC Grid-No.2 (Screen-Grid) Voltage   

Peak Ncgative-Pube Grid-No.l (Control-Grid) Voltage   

Peak Cathode Current     

Average Cathode Current       

Grid-No.2 Input           

6.3 

2.5 

±200 max 

100 max 

0.5 

23 

11 

Triode* 

Csnasctlea 

125 

volts 

amperes 

volts 

volte 

PF 

PF 

PF 

25 

3.3 

volts 

volts 

volts 

ohms 

pmhoa 

mA 

mA 

volts 

a recurrent waveform such that the 

006 

6600 

—1100 

190 

—250 

1100 

315 

1*2 

volts 

volts 

volU 

volts 

volts 

mA 

mA 

watts 
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PkU Db«ip*tioa>    U w»tU 

B\k\h Terop«r*tUTt (At hotUat poiat)     #C 

MAXIMUM CIRCUIT VALUE 

Grid-No. 1-Cir«uit R«ibtjinc«. For ^rid-reabtor-bla# opermtion .... 0.47 megohm 

# Pub# duration moat not exceed 15% of a horiiontal aaanning cycW (10 mltrosaconda). 

» A bima rcabtor or other means b required to protect tha tuba In abaanca of excitation. 

to 
imo-na* 

VOLTS Htt 

-to 
VOL 

a* 

v 
too m 

0 

rrrt sooo 

MO-Mal VOLTS 0 

WOT- 

c H 
vol too** 400 

I 
CO 

0 

100 200 S00 400 

FLAT! VOLTS »rc»-fiX»T 

100 200 BOO 400 900 

PLATE VOLTS 

Refer to chart at end of section- 6DQ6A 

Cf C* 
r 

4 

3 

2 
H 

» 

OS 

6DQ6B 

BEAM POWER TUBE IIDQ^ itdqcb 

Glass octal type used as horizontal-deflection-amplifier 

tube in high-efficiency deflection circuvta of color and 

black-and-white television receivers. Outlinea section; 

20; requires octal socket. This type may be supplied 

with pin 1 omitted. Types 12DQ6B and 17DQ6B are 

identical with type 6DQ6B except for the heater 

ratings. 

Heatar Voltaga (ac/dc) 

Htalar Currant   

IDQ4B 

6.S 

1.2 

Haatar Warm-uo Time (Average) 

HaaUr-Cathode Voltage; 

±200 max 

100 max 

Peak value 

Average value 

Direct Interalectrode Capacitance* (Appro*.) 

Grid No.l to Plate   

Grid No.l to Cathode. Heater, Grid No.2, and Grid No.l 

Plate to Cathode, Heater, Grid No.2^ and Grid No.S , .. 

I3EKHB 

12.6 

0.6 

11 

±200 max 

100 max 

I7DQ6B 

16.8 

0.46 

11 

±200 max 

100 

0.6 

16 

7 

voHa 

ampere 

aeconda 

voha 

volte 

PF 

PP 

PF 

Class Ax Amplifier 

CHARACTERISTICS 

plate Voltaa*    

Grid-No.2 voltage    

Grid-NoA Voltage    

Plate Realatanc* (Appro*.)   

Traneconductance    

plate Current   

Grid-No.2 Corrent    

Crid-No.l Voltage (Appro*.) for 

grid-No.2 volta « 160, plate 

plate volU = 260     

plate voHa 6000   

60 

160 

0 

US* 

27* 

mA = 1. 

260 

160 

-22.6 

18000 

7800 

66 

1.8 

-42 

100 

▼oHa 

volta 

voHa 

oh ma 

amho* 

mA 

aiA 

volta 

voha 

Horizontal-Deflection Amplifier 

For e per a tie* in a 526-line, SO-fram* eyatem 

MAXIMUM RATINGS (Design-Maximum Values) 

DC Plate-Supply YoHage    

Peak Poaitive-Pulae Plate Voltage#    

Peak Negative-Pulae Plate Voltage  ^ 

770 

6600 

—1500 

voha 

voha 

voha 
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2*0 volte 

—660 volte 

610 mA 

176 mA 

3.6 watts 

18 watte 

3*0 •c 

1 megohm 

DC Grid-No.* (Serm^Hd) VolUre   

Peak Negative-rube Grid-No.l Voltage   

Peak Cathode Current   

Average Cathode Current   

Grid-No.* Input     

Plate Dieaipatkm*   

Bulk Temperature (At hottest point)   

MAXIMUM CIRCUIT VALUE 

GHd-No.l-Cirtult fieefcrtaoce for grid-resistor-bias operation 

# Puke duration must not exceed 16% of a horixontal scanning cycle (10 mieroaeconds). 

« A bias resistor or other means is required to protect the tube in absence of excitation* 

6DR7 

HDRT, IJD*? DUAL TRIODE 

Miniature type containing high-rau and low-mu 

triodes; used as combined vertical-deflection-oscillator 

and vertical-deflection-ampiifler tube in television re- 

ceivers. Outlines section, 6E; requires miniature 9-con- 

tact socket. Types 10DR7 and 13DR7 are identical with 

type 6DR7 except for heater ratings. 

& 
*T» 4 b 

7 

* 6 

*Tf 

0 

Ucatar Voltage (ac/dc) 

Heater Current   

Heater Wartn-up Time (Average)   

Heater-Cathode Voltage; 

Peak value   

Average value   

Direct Interelectrode Capacitances (Approx*): 

Grid to Plate   

Grid to Cathode and Heater   

Plate to Cathode and Heater   

8HF 

SDR7 1SDR7 13DB7 

6.6 9.7 16 

0.9 0.6 0.45 

11 11 

volts 

ampere 

seconds 

*00 max ^200 max :£2O0 max 

100 max 100 max 100 max 

Unit NeJ Unit Najt 

8-5 

6.6 

1 

4.6 

2.2 

0.64 

volts 

volte 

PF 

pF 

PF 

Class K Amplifier 

CHARACTERISTICS Unit Ne.l Unit Ne.S 

Plate Voltage   ♦ *60 160 volts 

Grid Voltage   —a —17.5 volte 

Amplification Factor   66 6 

Plate Beeistance (Appro*.)   40000 9*6 ohms 

Trans conductance .     1600 6600 emhos 

Plate Current    1.4 66 mA 

Plate Current for grid voltage of — *4 volte . — 10 .TP A 

Grid Voltage (Approx.) for plate current of 10 *A —5.6 volts 

Grid Voltage (Approx.) for plate current of 60 pA — —44 volts 

TYPC 6W7 

UNIT Nd. I 

4 

12 

rn 
10 Ui O 

4: 

o 

8 

< 

€ 

4 
a 

w 4 
7 

4 

a. 2 

400 too 

140 TYRE SORT 

UNIT No. 2 

120 S) 
O 

9i 

2 
6 100 

T 
o 

<v SO 

* 

2 
so 

a 

lo 
4 4 a * 

s! 

20 * 

plate volts sece-tsttT 

too 200 300 400 

PLATE VOLTs sscs-ssor 

Vertical-Deflection Oscillator and Amplifier 

Per eperatten In a StS-ha*. OS-frame system 

MAXIMUM RATINRS (Design-Maximum Values) 

DC Plate Voltage    660 *76 

Peak Potfitive-Ptibe Plate Voltage#   — 1600 

Peak Negative-Pulse Grid Voltage   —400 —*60 

volts 

volts 

voha 
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Peak Cathode Current   70 175 toA 

Average Cathode Current   20 50 mA 

Plate Dbsipation   I 7 watte 

MAXIMUM CIRCUIT VALUES 

Grid-Circuit Reafetance: 

For grld-rcelsUnce-bia* or cathode-bias operation 2.2 2.2 megohms 

# Pulse duration must not exceed 15% of a vertical scanning cycle (2,5 milliseconds). 

6DS4 

HIGH-MU TRtODE ton 

Nuvistor type used as grounded-cathode, neutralized 

rf amplifier in vhf tuners of color and black-and-white 

television and FM receivers. Outlines section, 1; re- 

quires nuvistor socket. Type 2DS4 is identical with 

type 6DS4 except for heater ratings. 

JD84 «D8A 

Heater Vohage (a«/dc)   2.1 6.3 volts 

Heater Current   0.46 1.36 amperes 

Heater Warm-up Time (Average)   8 — seconds 

Peak Heater-Cathode Voltage  ±100 max ±100 m*x volts 

Direct Interalectrode Capacitances (Approx.) 

Grid to Plate   0.02 pF 

Grid to Cathode. Heater, and Shell   4.3 pP 

Plate to Cathode, Heater, and Shell   1.8 pF 

Plate to Cathode   0.18 pF 

Heater to Cathode     l.$ pF 

Class A, Amplifier 

MAXIMUM RATIN6S (Design-Maximum Values) 

Plate Supplg Voltage   800' volts 

Plate Voltage ..   136 volts 

Grid Voltage, Negative-bias value    —55 volts 

Grid Voltage, Peak poeitive value   0 volts 

Cathode Current   15 mA 

Plate Dissipation     1.6 watt 

CHARACTERISTICS 

Plate Supply Voltage   110 volts 

Grid Supply Voltage   0 volts 

Cathode-Bias Reabtor       120 ohms 

Amplification Factor    63 

Plate Resistance (Approx.)    7000 ohme 

Trans conductance    8000 amhoa 

Plate Current ... S.5 roA 

Grid Voltage (Approx.) for plate current of 100 mA   —6 volts 

Grid Voltage (Apptox.) for plate eurrent of 10   —6.6 volt* 

2 

e# 

12 0 

I 
K 

T 
e 

!♦ 3? 

4 

NOCX*LAaC£ LUO 
• * ejN cut orr 

lua 

TYPE 60S4 

* 20 

* 

15 s 

i 

10 

hi 
W 

0 40 *0 80 MO 200 240 280 

PLATE VOLTS eeesHttom 
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TYPICAL OPERATION 

PUt« Voltftte  •  7® yoHs 

GrW Supply VolUge   0 yplt* 

GrW Rfsbtor   47000 ohmi 

Ampllficfttion FacIot  €8 

P1»U ItolrtAnce (Approx.)   5440 ohm* 

Tr*os€<mductAiic«   12500 pmhc* 

Plat*. Current   7 mA 

MAXIMUM CIRCUIT VALUES 

GrW-Circuit JUtbUiMj* ;• 

For fix«d-bU« operation   0.5 vnecobm 

For cathode-bia® op«raUon   2,2 mnrobm 

• A plat* iUpply voltage of 800 volt* may bf tued provided a tufficlently larae reslator bi uned 

in live plata circuit to iimit the plate dawlpation to L5 watt* under any condition of operation. 

• For operation at roetal-ebell temperature*-up ,to.'125#C. 

6DS5 BEAM POWER TUBE 

Miniature type used in the audio output stages of tele- 

vision and radio receivers. Outlinea section, 5D; re- 

quires miniature 7-contact socket. 

Banter YolUce (ac/dt)   

Heater Current    

Peak Heater-Cathode Voltafe    

Direct Interelecirode Capacitances (Approx.): 

Grid Ko.l to Plate    

Grid No.1 to Cathode. Heater. Grid No.2. and GrW No.8  

Plata to Cathode, Heater. Grid No.2. and Grid No.8   

Class A Amplifier 

MAXIMUM RATIN6S {Design-Maximum Values) 

Plate Voltage      

Grid-No-2 (Screen-Grid) Voltage    

GHd-No.l (Control-Gtid) Voltage, Positlve-Maa vahia   

Plate DitalpaUon    

Grid-No.2 Input     

Bulb Temperature (At hottest point)    

4 5 

4 

2 
K 

6.8 

0.8 

±200 

0.19 

6.5 

8.8 

275 

275 

0 

9 

2.2 

250 

volts 

ampere 

volts 

PF 

PF 

PF 

volt* 

volts 

volts 

watts 

watts 

•c 

TYPE 6085 

QWHte.* VOLTl»tOO 

I Iwrt 

100 

s 

t 

-A 

tc 

ri »40 X % 

-40 

20 

0 too too 900 

PUOI VOLTS ttct-emr 

TTPICAL OPERATION AHD Csthtd+BU* FDred-Bis# 

CHARACTERISTICS Operation Opera tie n 

Plate Supply Voltage ..   200 200 200 250 

Grid-No.2 Supply Voltage   200 250 200 200 

Grid-No.X Voltage   —   —7.5 —B.5 

Cathode-Bias Ret it tor   188 270 — 

Peak AF GHd-No.l Voltage   7.6 9.2 7.5 8.5 

Zero-Signal Plate Current   84.5 27 85 29 

Maximum-Signal Plate Current   82-5 25 86 32 

Zero-Signal Grid-No.2 Current   -8.5 3. 8 8 

Maximum-Signal Grid-No.2 Current ■ 8 6 to 

Plate Resistance (Approx.)   28008 28000 28000 28000 

Transeonductance    8000 5800 5800 

volts 

volts 

ohus 

vohs 

mA 

mA 

mA 

obms 

Stabos 
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Losd itaUtance   

Total Harmooic Pbtortloa 

Maximure^Slna) Power Output 

MAXIMUM CIRCUIT VALUES 

Grid-Hal-Circuit fUebtanct: 

For fixetl-btik* operation .. 

For catbode-bba operation 

M 

J* 
a 

♦ ♦ » » • 

C«lW<Je-BUf 

Operatkn 

eooo sob# 

10 to 

1.8 1.8 

Ptaed-Btea 

Operatto* 

000# 

0 

t 

800# 

1# 

89 

#1 

1.9 

ohm 

per cent 

itta 

meaohm 

mtgohm 

m 
5 

4 

3 7 

2 a 

9 

*2 

6DT5 

11DT3 BEAM POWER TUBE 

Miniature type used as a vertical-deflection-amplifier 

tube in television receivers employing 110-degree pic- 

ture-tube systems. Outlines section, 6E; requires 

miniature 9-contact socket Type 12DT5 is identical 

with type 6DT5 except for heater ratings. 

tors 

«.3 

1.2 

±200 max 

100 max 

Heater Voltage (ac/dc)   

Heater Current ...     

Heater Warm-up Time (Average)    

Heater-Catbode v oHage: 

Peak value   

Average value   

Class Ai Amplifier 

CHARACTERISTICS 

Plate Voltage 

Grid-No. 2 Voltage   

Grid-No. 1 Voltage   

Traosconduetance   

Plate Current ... 

Grid-No.2 Current . 

Grid-No. 1 Voltage (Approx.) for plate current 

of 100 mA      

• Theae values can be meaeured by a method involving 

maximum ratings of the tube will not be exceeded. 

Vertical-Deflection Amplifier 

For op«ration In a 525-liiM, 3t-frana ajston 

MAXIMUM RATINGS (Doiign-Maximum Values) 

DC Plate Voltage   

Peak Poeitlve-Pulae Plate Voltage#   

Grid-No.2 (Screen-Grid) Voltage    

Peak Negative-Pulse Grid-No. 1 (Control-Grid) Voltage   

Peak Cathode Current    

Average Cathode Current    

Plate Disaipation    

Grld-No.2 Input     * 

MAXIMUM CIRCUrr VALUES 

Grid-No. 1-Clrcuft Resbtance: 

For Axed-biaa operation   

For cathode-biee operation 

1JDT5 

12.6 

0.6 

11 

±200 max 

100 max 

volts 

aapreea 

seconds 

volts 

volts 

60 80 250 volts 

150 250 250 volts 

0 0 —16.5 volts 
_ 

6200 pmboe 

96* 195* 44 in A 

8.6* 10* 1.6 mA 

—85 volts 

s recurrent waveform sueh that the 

216 volte 

2200 volts 

285 volts 

—250 volts 

19# mA 

65 mA 

9 watts 

2 watts 

0.5 

1 

megohm 

megohm 

# Pulse duration must not exceed 18% of a vertical scanning crcle (2.5 millisecondi). 

Refer to chart at end of section. 6DT6 

6DT6A 

SHARP-CUTOFF PENTODE 31mA. «imA 

Miniature type used as FM detector in color and black- 

and-white television receivers. Outlines section, 5C; 

requires miniature 7-contact socket Types 3DT6A and 

4I)T6A are identical with type 6DT6A except for 

heater ratings. 

P 
4 s 

42 3 S 

2 

ft 
IS 

7EN 

Heater Voltage (ac/dc)   

Hsater Current     

Heater Warm-up Time (Average) 

Heater-Cathode Voltage: 

Peak value   

Average value   

2JDT6A 

2.15 

0.6 

U 

4DT6A 

4.2 

0.45 

II 

iirriA 

as 

0.3 

— seconds 

volts 

100 

±200 max ±600 max volts 

100 max 100 max volte 
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Direct IntercWetrode Capacitance* (Appro*.)* 

Grid No.l to Piat*     0.02 pF 

Grid No.l to Cathode. HcaUr. Grid No.2, Grid No.8. and 

Internal Shield    8.8 pF 

Grid No.8 to Plate   1.7 pF 

Grid tfo.I to Grid No.3   d.l pF 

Grid No.8 to Cathode, Heater. Grid No.l. Grid No.2. and 

Internal Shield   8.1 pF 

* External ehield connected to cathode. 

Class A, AmplHier 

CHARACTERISTICS 

PUU Supply Volt&ut       1W volt* 

Grid No.3 {Suppr«aaor Grid)     Connected to eatbode it socket 

Grid-No.2 (&erten*Crid) Supply Voltefe    100 volts 

C*tbod«-Bti* Resistor    560 obme 

Piste Resbtsncc (Appro*.)   0.16 megohm 

Trsnsconductence, Grid No.l to Piste      1360 jimhos 

Tnnsconductance, Grid No.3 to Piste    615 junhot 

Piste Current J.56 mA 

Grid-No.2 Current   1.8 mA 

Grid*No.l Voltsge (Appro*.) for piste current of 10 mA   —6.2 volte 

Grki-No.3 Voltsge (Appro*.) for piste current of 10   —4.2 volts 

FM Detector 

MAXIMUM RATINGS (Design-Maximum Values) 

Piste Vohsge     380 volts 

Grid-No.3 Voltsge ...   28 voKs 

Grid-No.2 Supply Voltsge   330 volts 

Grid-No.2 Voltsge      See curve psge 06 

Grid-No. 1 (Control-Grid) Voltsge. Positive-bie* vshie   0 volts 

Piste Dissipation 1.7 watts 

Grid-No.2 Input: 

For grid-No. 2 voltages up to 166 volts   1.1 watts 

For trid'No.2 vo/tsges bttwttn 165 mad 330 rofts   Soe curve psge 36 

MAXIMUM CIRCUIT VALUES 

Grid-No. I-Circuit Resistance: 

For Jlxed*bia* operation    0.26 megobm 

For cstbode-biss operation    0*6 megobm 

6DT8 

iron HIGH-MU TWIN TRIODE hA ^ 

Miniature type used in radio and television receiver 

applications and in push-pull ri amplifiers or as /re- '(SWpL. 

quency converter in FM tuners. Outlines section. 6B; ZlsSlZ Iir~nr 

requires miniature 9-contact socket Type 12DT8 is 

identical with type 6DT8 except for the heater ratings. 

Except for heater and heater-cathode ratings, inter- ^ 

electrode capacitances, and basing arrangement, these 9AJ 

types are identical with miniature type 12AT7. 

IDTS 1JDT8 

Hester Voltegc (sc/dc)     6.3 12.6 volts 

Hester Current     0.3 0.16 smpers 

Hester-Cstbode Voltag^: 

Pesk vslue        ±200 msx ±200 volts 

Aversge vslue *   100 ma* 100 msx volts 

Direct Interelectrode Cspscltsnces (Appro*., Escb Unit Except ss 

Noted: 

Grid to Piste i;  1.6* pF 

Grid to Catbode, {lester, and Interns! Shield   2.7 • pF 

Piste to Cathode, Hester, and Internal Shield    1.6* pF 

Hester to Cathode1  3* pF 

Cathode to Grid. Hester, and Internal Shield (Unit No.2) .... 6.3t pF 

Plate to Grid, Iiester, and Internal Shield (Unit No.2)    2.3t pF 

t With external shield connected to grid of unit under test 

* With external shield connected to ground. 

* With external shield connected to cathode of unit under test 
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P 

HIGH-MU TRIOOE 6DV4 

/(]^±>yy])]| m>V4 

p/Ct' Navistor type used at frequencies up to 1000 MHz in 

Gv oaciUator stages of coVor and Wack - and -vfViite te\e- 

vision receivers. Outlines section, 1; requires nuvistor 

® socket. Type 2DV4 is identical with type 6DV4 except 

«*» - ul-M UK. for heater ratings. 

• - SMOffTPm 

12EA 

20V4 iDV4 

Heater Volume (ac/dc)   2,1 6.3 volts 

Hc«t«r Currant .   0,46 0.136 amtwxe 

Heater Warm-up Time {Average)   8 — seconds 

Peak Heater-Cathode Voltaec   ±100 max ±100 max volts 

Direct Interdectrode Capacitance (Approx-): 

Grid to Plate   1-8 pF 

Grid to Cathode, Heater, and Shell   4.4 pF 

Plate to Cathode, Heater, and Shell   1.0 pF 

Plate to Cathode   0.25 pF 

Heater to Cathode  1.4 pF 

Grid to Cathode   8.T pF 

Class Ai AmplHitr 

MAXIMUM RATINQS (Design-Maximum Values) 

Plate Supply Voltage   800 volta 

Plato Voltage      125 volta 

Grid Voltage: 

Negatlve^blaa value   —55 volta 

Peak poaitivo value   2 volto 

Plate Dissipation   1 watt 

Cathode Current   15 mA 

CHARACTERISTICS 

Plate Supply Voltage   75 volts 

Cathode-Bias Resistor   100 ohms 

AmpHflcation Factor   85 

Plate Resistance (Appro*.)    •■•••;  3100 ohms 

Transconductance  /.  11S00 ^rnbos 

Plate Current     10.6 mA 

Grid Voltage (Appro*. > for plate current of 10   —7 eolts 

TYPE 60V4 

•> 

5 

a 

5 

80 100 150 200 2SO 

PLATE VOLTS aacs-nrtir 

TYPICAL OPERATION AS OSCILLATOR AT »90 MHz 

Plate Voltage      

Grid Voltage    

Grid Resistor ...    

Plate Current    

Grid Current    

10 

-2 

6600 

8 

860 

volta 

volts 

ohms 

n»A 

*A 
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MAXIMUM CIRCUIT VALUES 

Grid-Circuit Rcsteta&ct:* 

For flxed-biu operation   0.1 mtfofcm 

For e*tbod*»biu operation   0.2 Begobia 

♦ For operation at metaJ-AfeeJJ UJaperatur» up to 186*C* 

6DW4 

An\UAR HALF-WAVE 
0UW4B VACUUM RECTIFIER 

Novar types used as damper tubes in horizontal-deflec- 

tion circuits of color and black-and-white television 

receivers. Outlinea section, 11D and 30B, respectively; ^ 

require novar 9-contact socket. Socket terminals 1, 3, ic ~k 

6, and 8 should not be used as tie points; it is recom- 9HP 

mended that socket clips for these pins be removed to reduce the possibility 

of arc-over and to minimize leakage. These tubes, like other power-handling 

tubes, should be adequately ventilated. 

Heater Vohafe (ac/de)   6-3 volte 

Heater Current   1.2 amperea 

Direct Intereiectrode Capacitance* (Appro*.): 

Plate to Cathode and Heater  6.5 pF 

Cathode to Plate and Heater    9 pF 

Heater to Cathode     2.8 pF 

Damper Service 

Fer eperati** la a 525-1 Ine. Jt-fraae anteni 

MAXIMUM RATINGS (Design-Maximum Values) 

Peak Inverse Plate Volta**# (6DW4)   6000 volt* 

Peak Inverae Plate Voltage# (6DW4B)   5600 volt* 

Peak Plate Current    1300 mA 

Average Plate Current   260 mA 

Plate Dinaipation    8.6 watte 

Heater-Cathode Voltage: 

Peak value    +200 —6000 voKa 

Average value   +100 —900 voha 

CHARACTERISTICS* Instantaneous Value 

Tube Voltage Drop for plate current of 860 mA     26 volte 

# PuWe duration must not exceed 16% of a horisontal Manning cycle (10 mteroseconds). 

6DW5 Sec chart at end of section. 

60X8 

60X8/ HIGH-MU TRIODE— 

ECL84 SHARP-CUTOFF PENTODE " 

1CDX8 19 

l*DX8/LCLS4 M) 

fT 

Miniature type used in color and black-and-white tele- gtjX 

vision-receiver applications. The triode unit is used as 

a sync-separator, sync-amplifier, keyed-age, or noise- 

suppressor tube. The pentode unit is used as a video-output tube. Outlines 

section, 6E; requires miniature 9-contact socket. Type 10DX8 is identical 

with type 6DX8 except for heater ratings. 

1DX8 iidxs 

•DX8/ECL84 1IOX8/LCLM 

Heater Voltage (ac/dc)   6.3 10.2 vohs 

Heater Current    0,72 0.46 ampere 

Peak Heater-Cathode Voltage   ±200 max ±200 max volte 

Class K Amplifier 

MAXIMUM RATIN6S (Design-Center Value#; TrM« UeH P*eto4« Unit 

Plate Supply Voltage   560 660 volte 

Peak Plate Voltage, with maximum plate currant of 
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PUte VolUte   

Grid-N(x2 (Sereen-GHd) Supply VolUfe 

Giid-No-2 Volute   

Cetbode Current   

PUte Dkiipetion   

Grid-No.2 input   

CHARACTERISTICS 

PUte VolUte   

Grid-No.2 VolUte     

Grid No.! VolUte   

AmpUAcetion Ptetor    

Mu-Factor, Grid-No.! to Grid-No.l   

PUte ReoieUnce (Approx.)   

TreneeoodueUnce   

PUte Current     

Grid-No.2 Current   

MAXIMUM CIRCUIT VALUES 

Grid-No.I- Circuit ReebUnce: 

For Axed-bU* operetion   

For cttbode^bUa opemtloo   

WO 

12 

I 

TrUd* UnK PenUde Unit 

200 170 200 

— 170 200 

—1.7 —2.1 —2.6 

66 

26 86 
_ 0.1 0.12 

4006 11000 10400 

3 18 18 
_ 2 3 

200 

6*0 

200 

41 

4 

1.7 

220 

220 

—14 
• 

W 

0.16 

ioooo 

1* 

3 

TrUde Unit Pentede Unit 

1 

3 

1 

2 

rolU 

roiu 

volts 

mA 

wstU 

wstU 

TOlU 

▼olU 

volts 

metohm 

pmhoe 

mA 

xnA 

metohm 

megohms 

♦ With meximum duty fsctor of 0.18 snd mtximum pube durstion of 18 microeecoods. 

It 

4 S 

a & 

t 7 
P 

6DZ4 

MEDIUM-MU TRIODE joz*, wza 

Miniature type used as a local-oscillator tube in uhf 

color and black-and-white television receivers covering 

the frequency range from 470 to 890 MHz. Outlines 

section, 5B; requires miniature 7-contact socket. For 

curve of average plate characteristics, refer to type 

6AF4A. Types 2DZ4 and 3DZ4 are identical with type 

6DZ4 except for heater ratings. 

Hotter VolUte (sc/dc)   

Hester Current   

H<*ter Warm-up Time (Average) 

Heater-Cathode VolUge: 

Peak value   

Average value   

2DZ4 

2.36 

0.6 

11 

±180 max 

100 max 

3DZ4 

3.2 

0.46 

11 

tlSO max 

100 max 

6D24 

6.3 

o.m 

volts 

ampere 

seconds 

Direct Interelectrode Capaciuneea (Appro*.) 

Grid to pUte   

Grid to Cathode and Heater    

PUte to Cathode and Heater    

±60 max volts 

26 max volts 

1.6 

22 

1.8 

pF 

PF 

•With external ihleld connected to cathode. 

Class Ai Amplrffer 

CHARACTERISTICS 

Plate Supply VolUge   

PUte ReeUtor   

Amptiflcation Factor   

PUu ReebUnce (Approx.)   

TranaconducUnce   

PUte Current   

Grid VolUge (Approx.) for pUte current of 20 a A   

80 

2700 

14 

2000 

6700 

16 

—U 

volts 

ohma 

ohms 

a mhos 

mA 

volts 

UHF Oscillator 

MAXIMUM RATINGS (Design-Maximum Values) 

PUte VolUge   

Grid Voltage, Negative-bias value   

Grid Current   

Cathode Current   

PUte Dbalpation   

TYPICAL OPERATION AS OSCILLATOR AT 1 

PUte Supply Voltage     

PUte-Cireult ReebUnce   

Grid Res to tor   

PUte Current   

Grid Current (Approx.)   

MAXIMUM CIRCUIT VALUES 

Grid-Circuit ReebUnce: 

For fixed-bias operation .   

For cathode»bie« operation   

MHz 

186 

—60 

2 

20 

2.2 

126 

2706 

10006 

16.6 

800 

Not 

6.6 

volts 

volts 

mA 

mA 

wstU 

volts 

ohms 

ohma 

mA 

*A 

recommended 

megohm 
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6DZ7 Refer to chart at end of section. 

6E5 ELECTRON-RAY TUBE (, 

Glass type used to indicate the effects of a change in a 

controlling voltage. It is used to indicate accurate 

radio-receiver tuning. Outlinea section, 13H; requires 

6-contact socket. Heater: volts (ac/dc), 6.3; amperes, 

0.3. For additional considerations, refer to Tuning 

Indication with Electron-Ray Tubes in Electron Tube H 

Applications section. 6R 

Tuning Indicator 

MAXIMUM AND MINIMUM RATINGS (Design-Center Values) 

Plate-Supply Voltage   250 max 

Wt Voltage   \™> 

TYPJCAt OPERATION 

Plata and Targat Supply Voltage   200 250 

Serial Trk>d«-Plete ResUtor   1 1 

Target Current*t     3 4 

Trioda-Plate Current* 0.10 0.24 

Trioda-Grld Voltage (Approx.): 

For shadow angle of 0*    ♦ —4.6 —3.0 

For ehadow angle of $0'   0 0 

* For sero triode-grld voltage, 

t Subjeet to wide variations 

6E6 Refer to chart at end of section* 

6E7 Refer to chart at end of section* 

4 

4 

volts 

volts 

volts 

volts 

megohm 

mA 

mA 

volts 

volts 

6EA4 HIGH-MU TRIODE 

Duodecar type used as low-current, high-voltage beam 

triode as a shunt regulator in the high-voltage power 

supply of color television receivers. Outlines section, 

10D; requires duodecar 12-contact socket. Heater: 

volts (ac/dc), 6.3; amperes, 0.2; maximum heater- 

cathode volts; +0, —200. 12FA 

Class Ai Amplifier 

MAXIMUM RATINGS {Desfgn-Meximum Values) 

DC Plats Voltage  600(10 volts 

Unregulated DC Supply Voltage   27000 volts 

DC Grid Voltage   —185 volts 

Peak Grid VolUge   —440 volte 

Average Plate Current    1.3 mA 

Plate Diseipatkm   30 watts 

MAXIMUM CIRCUIT VALUE 

Grid-Circuit Resbtance   3 megohms 

6EA5 Refer to chart at end of section. 

6EA7 DUAL TRIODE 

Glass octal type used as a combined vertical-deflec- 

tion oscillator and vertical-deflection amplifier in tele- 

vision receivers. Outlines section, 13B; requires octal 

socket. Heater: volts (ac/dc), 6.3; amperes, 1.06; maxi- 

mum heater-cathode volts, ±200 peak, 100 average. 

6T 
s 4 

3 b 

2 

C 
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Class A> Amplifier 

CHARACTERISTICS U»UN«.X 

Pl*t« VolUge   SSO (0 178 volta 

Grid Volume   —3 6 —35 voltt 

AmpliHefttioo Factor   56 — 5.6 

Plate Reaiataoe# (Appro*.)     36600 — 920 ohms 

Traaaoosductanea   2200 — 5000 fimhvn 

Plata Currant        2 106* 40 mA 

Grid Voitaaa (Appro*.): 

For plate current of 20 mA     —5.3 — — aolta 

For plate currant of 200 jiA   — — _45 aolta 

• Thb value can be maaaurad by a method involving a racurrant waveform auch that the 

maximum ratings of the tuba will not be exceeded. 

Vertlcal-Defiection Oscillator and Amplifier 

Far a pa ration la a 525-Une» 35*fra»a ayatam 

Unit No.l UaitNaJ 

MAXIMUM RATINGS (Deaign^Maximum Values) OadUatar AmpHler 

DC Plate Voltage   350 650 volts 

Peak Positive-Pulse Plata Voltage#   — 1600 volts 

Peak Negative-Puke Grid Voltage   —106 —250 volts 

Peak Cathode Current    — 176 mA 

Avaraga Cathode Currant    — 50 mA 

Plate Dissipation   1 10 watte 

MAXIMUM CIRCUIT VALUES 

Grid-Circuit Resistance: 

For grid-res is tor-bias operation   1 1 megohm 

For cathode-bias operauon   2.2 2.2 megohma 

# Pulse duration must not exceed 15% of a vertical scanning cycle (2.6 milliseconds)* 

M 
& 

4 a 

3 

2 S 

Q 

SAE 

MEDIUM-MU TRIODE— 6EA8 

km* SHARP-CUTOFF PENTODE seas, seas, iseas 

Miniature type used as combined oscillator and mixer 

in color and black-and-white television receivers utiliz- 

ing an intermediate frequency in the order of 40 MHz. 

Outlines section, 6B; requires miniature 9-contact 

socket. Types 5EA8, 9EA8, and 19EA8 are identical 

with type 6EA8 except for heater ratings. 

Bsatar Voltage (ac/dc)   

Heater Current   

Heater Warm-up Time (Average)   

Heater-Cathode Voltage: 

Peak value   ±200 max ±200 max ±200 max 

Average value   100 max 

SB A 6 

4.7 

0.6 

11 

6BA8 

6.8 

0.45 

11 

3BA6 

0.5 

0.16 

11 

100 max 100 max 

1SEA8 

18.9 

0.15 

21 

±200 max 

100 max 

volts 

ampere 

seconds 

volts 

volts 

Direct Interelcctrode Cepacitancee: 

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. 8, and Internal Shield    

Cathode to 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.8, 

and Internal Shield   

Heater to Cathode   

Unshielded Shielded 

1.7 

3 

1.4 

a 

6.62 

6 

2.6 

8 

1.7 

3.2 

1.9 

3- 

0.61 max 

6 

3.4 

3« 

• With external shield connected to cathode of unit under test except as noted* 

» With external shield connected to ground. 

Class Ai Amplifier 

MAXIMUM RATINGS (Design-Maximum Valuas) TrfefeUatt F*nte4*UBft 

PUt* Voltage   830 880 

Grid-No.2 (Screen-Grid) Supply Voltage   — 380 

Grid-No.2 Voltage     — Sac eurv* page OS 

Grid-No. 1 (Control-Grid) Voltage, Foaitive-biaa t*1u* 0 9 

PF 

PF 

PF 

PF 

pF 

PF 

PF 

PF 

volta 

rolta 

Tult* 
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Plat* DWiipttion   

Grid-Nat Input: 

For (Hd-No.l *oltnr*n up to 111 rolti   

For riid-No.t volUftn bitvoeo 111 nod SSI rolu 

CHAPACTfUltTlCt 

PUU Supply Volu#*    

Grid-No.S VolUf*   

Grid-No. I Voltmf*   

Cntbod*-8U* fUobtor   

Aaplidentloo Fn*tor  

PUu fUnbtnoe* (Appro*.)   

TrnnoeonducUoo*    

PUt* Corront    

Grid-No.t Curront   

GHd'No.l VolUf* for pUt* currtnt of 10 pA 

t.l II watt* 

0.18 watt 
- ■ i 

!#• curve pa*# H 

110 128 volu 

121 volU 

—1 volt 

u oh ma 

40 — 

8000 200000 ohm# 

8100 1400 pmhoa 

18 12 mA 

4 mA 

—12 —8 volU 

TTPCeCAS 

rmooE unit 

CA 

so 

V 

40 •» 
* K 

ft 

10 a 

ft 

* 20 

s 

& 10 

4O0 too MO 

PLATE VOLTS 

TYPE eEAO 

0fm-N*2 VOLTS•129 
o 

a 

i 20 

19 
03 OltO-MaJ 

U 

'JZ 51 t> 

•5 9 

2 

S 

rn 

CO 200 900 

PLATE VOLTS ttCI 

6EB8 

HIGH-MU TRIODE 

SHARP-CUTOFF PENTODE 

Miniature type uaed In color and black-and-white tele- 

vision receiver applications. Pentode unit is used as 

video output araplifter; triode unit is used in sync- 

separator, sync-clipper, and phase-inverter circuits. 

Outlines section, 6E; requires miniature 9-contact 

socket. Type 8E68 is identical with type 6EB8 except 

for heater ratings. 

4 

■S 4 

9 

* 2 

% 

a 

IEBI 

I.I 

0 75 
K**t*r Volu*# (ac/dc)   

Currtnt   

H«at#r Warm-up Tim# (Avtm**) .   

Hcnt«r-CatAod* Volu*#: 

P#ak valu#   

Avtrn*# value    

Oir«<t iDUreWctrod# CapnclUocta: 

Tried* Uolt: 

CHd to PUU 

Grid to Cathod# and H«aUr   

PUU to CatAod# and HtaUr  

P#ntod# Unit: 

Grid No.l to PUU  

Grid No.l to Cathod#. KenUr. Grid No.S. Grid Nol. and 

InUrnnl 8hUld . ^ ^ 

PUte to Cathod#. HtaUr. Grid No.l. Grid No.l. and 

inttrna) ShUid   

Tried# Grid to PenUd# PUU - .   

P#ntod# Grid Hal to Triod* PUu   

Pontod* PUU to Triod# PUU   

±tM ma* 

190 

IBBI 

I 

0.1 

11 

tt00 max 

100 

4.4 

2.4 

0.11 

0 1 

u 

LI 

0.018 

0.001 max 

0.17 max 

volu 

ampere 

aocond* 

volU 

volU 

pr 

pr 

pf 

pP 

pf 

PF 

PF 

PF 

PF 

Class A, Amplifier 

MAXIMUM RATINSS (Oesisn-Msxlmum Values) 

Supply VolU*# 

PUu VolUp#  

Grld-No.l (S<r#n>-GrW) 

G rid-No.1 VolU*# . . 

CHd-No.l (Control-Grid) VolU*#. Poaitlv#-bla# vain# 

PUU Diailpatien   

Unit P#nUd# Unit 

U0 ISO volu 

  190 volU 

— S#* curve pa*# 01 

0 0 volt# 

1 i watu 
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Grid-No.2 Input: 

For arid-No.2 voltaffce up to 166 volte   1,1 wAtta 

■ For xrid-No.2 to)U£« bat wean 166 and 3*0 volte _ f ka curve page 96 

CHARACTERISTICS 

Plate Supply Voltage   260 200 volte 

Grid-No.2 Supply Voltage   'Ml W 126 volte 

Grid Voltage   —2 voHe 

Catboda-Biae Raalstor     68 oh me 

Amplification Factor   

Plata Baektanca (Appro*.)    17000 76000 obme 

Tranacooductancc   8700 12500 pmboe 

Plata Currant  2 26 mA 

Grld-No.2 Currant      7 toA 

Grid Voltage (Appro*.) for plata current of 20 >iA ., volte 

Grid-No. 1 Voltage (Appro*.) for plata currant of 

100 mA    ;  — —9 volte 

MAXIMUM CIRCUIT VALUES 

Grid-No. 1 -Circuit Raaietanca: 

For fixad-biae operation   0.6 0.26 megohm 

megohm For catboda-biae operation   1.0 I.ft 

TvreecM 

pcwtooc uwrr 

WSJ-Hai VOLTS •rtfs 

ICi*0 h VOLTS 94 
50 

2 

40 

a 
\cz 30 

Qlro-Nor VOLTS ECl'O 
ri 20 

-.4 

I K) 
EO-S 

w _ _ 
ui 25 

20 

te 10 

-j 

•* 5 

TYPE 6EB8 

TRI00E UNIT 

r" 
.V 

\ 

<4 

100 200 300 

PUtTt VOLTS 

KX) 200 300 400 

K.ATE VOLTS WCS-ttOTTi 

<4 n 
5 4 

3 

7 2 

n 

<a 

7CV 

6EH5 

POWER PENTODE iixns, isers, stsns 

Miniature type used in the audio output stage of 

radio and television receivers and in phonographs. 

Outlines sectioii, 6D; refluires miniature 7-contact 

socket. Types 12EH5f 25EH5, and 50EH6 are identical 

with type 6EH6 except for heater ratings. 

*BH* 

ft.* 

1.2 

12BHS 

12.6 

0.6 

11 

HeaUr Volume (ac/Se)   

Heater Currant   

H«at«r Warm-up Tlma (Avermsa) . 

Haaur-Catboda VoJtasa: 

P«ik value   ±200 mut {j+g® ^ 

A varajra valua   100 max 100 

Diract Intaralactroda Capacitances (Appro*,): 

Grid No.l to Plata   

Grid Novl to Catboda, Haatar. Grid No,2# and Grid No,* 

Plata to Cathode, Heater, Grid No.2, and Grid No,* .... 

Class Ai Amplif^r 

MAXIMUM RATINGS {Daiign-Maximum Values) 

Plata Voltaaa    

Grid-No.2 (Seraan-Grid) Voltaaa   

SftBHft 

26 

0.* 

100 

Plata Dbelpatlon 

Grid-No.2 input   

Bulb Tamparatura (at botteat point) 

TYPICAL OPERATION 

Plata Supply Voltage   

GHd-No.2 Supply Voltaaa  

Catbode-Blaa B-aiator      

6ft EH* 

60 

0.16 

volta 

amperaa 

saconda 

±200 max 

100 max 

0.61 

17 

9 

voHa 

volto 

PF 

PF 

PF 

150 

1*0 

6.6 

2 

220 

lift 

116 

62 

yolta 

volta 

watte 

watte 
#C 

▼©Hp 

volte 

ohms 
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Fc»k AF Grid-No.l Volume  S 

Z«rt>-Siraa] PUU Current   42 

Maximum-Si#ml Plate Current   42 

Zen>-Si#ual Grid^Nu.2 Current   11.6 

Maximum-Sirnal Grid-No.2 Current     14.6 

Plate Reentance (Appro*.)   11000 

TmnecoiK/uetajK*    24600 

Load Resietaace    3000 

Total Harmonie Dletortion    1 

Maximura-Si#nal Power Output     1.4 

MAXIMUM CIRCUIT VALUES 

Grid-No.l-Circuit Reetetanee: 

For Axed-bia* operaUoo   0.1 

For tathode-ble* operation   0.S 

Push-Pull Class ABi Audio-Frequency Power Amplifier 

MAXIMUM RATINGS (Same as for Class Ai audio-frequency power amplifier) 

TYPICAL OPERATION (Values are for two tubes) 

Plate Supply Vo)ta#e   140 

Grid-No.2 Supply Voltage  120 

Cathode-Biae Restotor .   68 

Pmk AP Grirl-No.J Voltage  3.4 

Zero-Signal Plate Current   47 

Maximum-Signal Plate Current   61 

Zero-Signal Grid-No.2 Current   11 

Maximum-Signal Grid-No.2 Current   17.7 

Effective Load Rea fata nee (Plata-to-plate)   6000 

Total Harmonic DUtortion   6 

Maximum-Signal Power Output   3.8 

MAXIMUM CIRCUIT VALUES 

GrM-No.l-Circuit Reafetance: 

Ff»r fixed-blaa operation   0.1 

For catbode-biaa operation   

▼olta 

mA 

mA 

&A 

mA 

otuna 

gmboa 

ohaa 

percent 

watu 

megolia 

megohm 

▼olta 

▼olts 

oh ma 

▼olta 

mA 

mA 

mA 

ohms 

per cent 

watta 

ohm 

TYPE 6EH5 

G*K)-Na2 VOLTS-119 M 
a 
a 

N 

a mA 0 M 
£ u 

\ 

4 u.e 

S 

K 6 
OA 

\ \ 
O 

12 lAl 

20 
7 

20 40 60 60 100 120 140 160 

PLATg VOLTS »tCS~«U9T 

6EH7 « 

6EH7/ SEMIREM0TE-CUT0FF 

PENTODE 

EF183 

3KH7, 4KBT Gf-—-%2) 

Miniature types used as if-amplifter tubes in color and F 

black-and-white television receivers. Outlines section, 9AQ 

6C; require miniature 9-contact socket. Types 3EH7 and 4EH7 are identical 

with types 6EH7 and 6EH7/EF183 except for heater ratings. 

«BH7 

SEHT 4BHT 4BH?/BPiU 

Hester VolUfe Ue/de)   8.4 4.4 4.8 volt* 

Hester Curreat   0.8 0.48 0.8 smpsrs 

Pesk Hester-Csthode Voitses   ±180 max ±180 asx ±180 max voUa 
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Direct Interelcctitxfe CApacit*ncc«: 

Grid No.l to Plate  

Grid No.l to Cathode. Heater. Grid No.2, Grid No.3. and 

Internal Shield      

PUte to Cathode. Heater. Grid No.2. Grid No.S. and 

Internal Shield   

0.005 

9 

S 

PF 

PF 

PF 

Class Ai Amplifier 

MAXIMUM RATINGS (Desien-Center Values) 

Pl«t« Supply VoiUs«   

Plate Voltaae   

Grid-No.5 (Supprceeor-GHd) Voltaflre. Poeltlve value   

Grid-No.2 (Screen-Grid^ Supply Voltage   

Grid-No.2 Voltage   

Cathode Current   

PUte Dtasipalion   

Grid-No.2 Input   

CHARACTERISTICS 

Plate Voltatre   200 volU 

No.8    Connected to cathode at socket 

560 

250 

0 

550 

260 

20 

1.5 

0.65 

200 

volte 

volte 

volte 

volte 

volte 

mA 

wette 

wett 

Grid-No.2 Volteae 

Grid-No. 1 Volteae 

Plate Reaktance (Appro*,)   

Traneconductance   

PUte Current   

Grid-No.2 Current   

TYPICAL OPERATION 

PUte Voltage  

Grid No.8   

Grid-No.2 Supply Voltage   

Grld-No.2 Serlea ReaUtcr   

Grid-No.l Voltage   

Tranaconductance   

RMS Grid-No, I VolUge. for 

erota-moduUtlon factor of 0.01 

MAXIMUM CIRCUIT VALUE 

Grld-No.l-Circuit Reaistance  

200 200 200 

00 

—2 

0.6 

12500 

12 

6.5 

200 

200 

22000 

•—19.6 

125 

460 

Connected to cathode at socket 

200 

22000 

KB 

626 

160 

200 

22000 

—6.5 

1250 

100 

200 

22000 

—2 

12500 

volte 

volte 

megohm 

^mhoa 

mA 

mA 

volte 

volte 

ohms 

volta 

mV 

megohm 

See chart at end of section. 6EH8 

Refer to chart at end of section. 6EJ7 

h » SHARP-CUTOFF PENTODE 

^rM1 EF184 

1 3EJ7, am 

Miniature types used as if-amplifier tubes in color and 

black-and-white television receivers. Outlines section, 

0^-—^0 6C; require miniature 9-contact socket. Types 8EJ7 

K *3 and 4EJ7 are identical with type 6EJ7/EF184 except 

9AQ for heater ratings. 

HMtor Ou0lU,t (M/dc)   S"T ^ IBJ6?PIM Tolta 

HMKff-Cathod. Voiu»«'!!!!";;!.±?60ni»* ±160 mux ±160 ma*; 

Direct Intervlactrod* Capacitancea; 

Grid No.l to Plata   0 005 max »P 

Grid No.l to Cathode, Heater, Grid No.2, Grid No.8. and 

Internal Shield   JO pF 

Plate to Cathode. Heater. Grid No.2. Grid No.S, and 

Internal Shield     3 pP 

Class A, Amplifier 

MAXIMUM RATINGS {Design-Cantar Values) 

*}*? VoIU««    660 volt. 
PUte Voltage   260 volU 

GHd-No.2 (Screen-Grid) Supply Voltage   550 volte 

Grid-No.2 Voltage   250 volte 

Cathode Current   . . .26 mA 

  2.6 watts 

Grid-No.2 Input   0,9 waU 
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CHARACTERISTICS 

PHU VolUge   

Grid No-*   

Grid-No.Z Voltage   

Grid-No. 1 VolUg«   

PUU IUsUUbco (Appro*.) 

Tnnscon ducts no*   

PIsU Curront   

Grid-No.2 Current   

MAXIMUM CIRCUIT VALUE 

Grid-No. l-Ci rcuit Resistsnc* 

190 200 volts 

Connected to cathode at aocket 

190 200 volts 

—2.25 —2.6 volts 

O.SS 0.26 megohm 

16000 16000 pmboe 

10 10 mA 

4.1 4.1 mA 

1 megohm 

6EM5 

iems BEAM POWER TUBE 

Miniature type used as vertical-deflection amplifier in 

television receivers utilizing picture tubes having di- 

agonal deflection angles of 110 degrees. Outlines sec- 

tion, 6G; requires miniature 9-contact socket. Type 

8EM6 is identical with type 6EM5 except for heater 

ratings. 

Hester Voltsge (sc/dc)   

Hester Current   

Hester Wsrm-up Time (Aversge) 

Hester-Cstbode Voltsge: 

Peek vslue   

Avenge vthie   

Direct Interelectrode Cspscitsnces: 

Grid No.l to Plate    

H 

M 
S 

4 6 

3 T 

2 a 
te 

* 

c> 

9HN 

Plate to Cathode^ Heater, Grid No.2* and Grid No4 

OEMS 8EM6 

6.2 8.4 volts 

0.8 0.6 ampere 

_ 11 seconds 

* ^ a A 
±200 max volts ±200 ma* 

100 ma* 100 ma* volts 

0.7 max pF 

8 10 PF 

6.1 PF 

Class Ai Amplifier 

CHARACTERISTICS 

Plate Voltage   

Grid-No.2 voltage     

Grid-No. I Voltage   

Mu Factor, Grid No.1 to Grid No. 2   

Plate Beaiatance   

Trsoaoonductance    

Plate Current   

Grid-No.2 Current   

Crid-No.l Voltage (Appro*.) for plate current of 

0.2 mA   

• Those values can be measured by a method involving a 

maximum ratings of the tube will not be exceeded. 

60 260 volts 

260 260 volts 

0 —18 volts 

8.7 

0.06 megohm 

— 6100 pmboe 

180* 40 mA 

30* 8 mA 

—- —27 volts 

recurrent waveform such that the 

TYPE SEMS 

WITH CC2 AS VARUSLE 

PfttO-NoJ VOLTS *0 _ 

u 

25 200 

200 ac 

ISO Ul 
100 

QRIO Hn2 VOLTS CC2* 100 

90 

TYPE SEMS 

GraD-No.2 VOLTS• 250 

o 

a 

01120 

ki 

^5 
VWJSE 

Mel 

s \ 

10 

-19 

£ 

0 90 100 BO 200 290 300 990 

PLATE VOLTS 

90 100 190 £00 290 900 990 
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Vertical-Deflection Oscillator and Amplifier 

For ap€r*tl*ii in ft 625-lint, 35-fruit tyatcm 

MAXIMUM RATINGS (DesignOnter Values) 

DC Plate Voltage   816 to Hi 

P^k Poeltiye-Pulse Plate VoHage# (Absolute Maximum)   2200* volts 

Grid-No.2 (Ser«en-Grki> VoHage   toHs 

Peak Ne^ative-Pube Grid-No.l (Control-Grid) Voltage   —260 vohs 

Peak Cathode Current   210 mA 

Average Cathode Current   60 mA 

Plate Dissipation   10 watts 

Grid-No.2 Input     1.5 watts 

Bulb Temperature (at hottest point)   260 "C 

MAXIMUM CIRCUIT VAUIE 

Grid-No. I-Circult Resistance   2.2 megohms 

# PuUe duration must not exceed 16% of a vertical scanning cycle (2.6 milliseconds). 

* Under no circumstances should this absolute vahie be exceeded- 

CTU4) f5, 

KTsfaVTZU-L. YftVtr, 6EM7 

DUAL TRI0DE iiemt, UEMT 

Glass octal type used as combined vertical-deflection 

amplifier and vertical-deflection oscillator in color and 

air ^ black-and-white television receivers. Outlines section, 

8BD 13A; requires octal socket. For curve of average plate 

characteristics. Unit No.l, refer to type 6DR7 (Unit No.l). Types 10EM7 

and 13EM7 are identical with type 6EM7 except for heater ratings. 

«EM7 lOEHT 1SEM7 

H«at«r Voltrnge (»c/dc)   ».8 9.7 13 TOlto 

Hcter Current     9.926 O.S 0.45 ampere 

Heater Warm-up Time (Average)    — 11 11 aeeoncb 

Heater-Cathode Voltage: 

Peak value   ±200 max ±200 max ±200 max volta 

Average value   100 max 100 ma* 100 max volta 

Direet Interelectrode Capaehancea (Approx.) t Uait No.l Unit Nm,2 

Grid to Plate   4.8 10 pF 

Grid to Cathode and Heater   2.2 7 pF 

Plate to Cathode and Heater  0.6 1.8 pF 

Class A, Amplifier 

CHARACTERISTICS Ualt No.l Unit N.J 

  260 160 volte 
Grid Voltage   —3 —20 volte 

Ampliflcglion Fsctor   64 5.4 

Plmtg lUsbUnce (Appro*.)   40000 750 ohms 

Tranaeonduetance   1600 7200 *mhoe 

Ptete Current   1.4 60 mA 

Plate Current, for plate voltage of 60 volte and 

«sro grid voiUge   — 10 mA 

Plats Current, for grid volUgc of —22 volu   —• 05 mA 

Grid Voltage (Approx.) : 

For piste current of 10   —5.6 — volts 

For pint# current of 100 M    — -~45 volts 

Vertical-Deflection Oscillator and Amplifier 

Fer operaIbn in a 525-Hns, 35-franc sy«Um 

Vnit Ns.l Unit Ko^ 

MAXIMUM RATINGS (Design-Maximum Values} OarillaUr AmpUicr 

DC Plate Voltage   M0 330 volu 

Peak Poaitlve-Pube Plate Voltage#   — 1500 volts 

Peak Negatlve-Pube Grid Voltage   —400 —260 vohs 

Peak Cathode Current   77 175 mA 

Average Cathode Current   22 60 mA 

Plate Dissipation   1.6 10 watts 

MAXIMUM CIRCUIT VALUES 

Grid-Circuit Resistance • Unit Na.1 Unit No.! 

For grid-res btor-b las operation   2.2 2.2 megohms 

For cathode-bias operation . 2,2 2.2 megohms 

# Pube duration must not exceed 15% of a vertical aeanalng cycle (2JS sslllbeconds). 
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TYPE 6£M7 

UNIT Na2 

190 

o 

2123 

8 

2 
79 

9 

£ 
90 

2 

1 A 29 

no 200 900 400 

PLATE votTS ttCS-lOMIT 

6EQ7 DIODE— 

UEOT REMOTE-CUTOFF PENTODE 

Miniature type used as combined if amplifier and AM 

detector in AM and AM/FM radio receivers. Outlines 

section, 6E; requires miniature 9-contact socket. Type 

12EQ7 is identical with type 6EQ7 except for heater 

ratings. 

M 5 
b 4 

* 
3 

4 2 

4 

Hester VoItMe (%c/dc) 

Heaur Current   

HeAter*€ftthod4 Voltage: 

Peak value    

Average value .... 

•EQ7 

e.s 

o.g 

±200 max 

100 max 

IWrect lnt«relectrode Cepaeitaaeea: 

Pentode Unit: 

Grid N<U to Plate    

Grid No.1 to Catkode, Heater* Grid No.2, Grid No.3, and 

Internal Skield    

Plate to Cetfcode, Heater* Grid No.2r Grid Ho.I, and 

Internal Shield     

Pentode Grid H<xl to SHode Plate   

Pentode Plate to Diode Plate    

UKQ? 

!L6 

0.1$ 

±200 

100 c&ax 

0.002 max 

04 

0.0015 max 

0.005 

volts 

ampere 

volts 

volts 

PF 

PF 

PF 

fE 
PF 

Pentode Unit as Class fix Amplifier 

MAXIMUM RATINGS (Desifn-Maximum Values) 

P1»U Voltage    

GHd-No.S (Suppraaaor^Grid) Voltage: 

Positive val^e    

Negative value   

Grid-No.2 (Screei^Grid) Supply Voltage    

GHd*NoJt Voltage    

Grid'No.l (Control*Grid) Voltage: 

Poeitive«bUs value    .... 

Negstive-biaa value    

Plate Dbeipatlou    

Crid^No.3 Input     

Gfid-No.2 Input: 

For grid-No.j voltages up to 160 volts    

For grtAtNo.g voltages between 160 and 5oo volts   

Bulb Temperature (At luAtest point)    

CHA*ACTE*>S7IC$ 

Plate Voltage     

Grid No.5    Connected 

Internal Shield   Connected 

Grid-No.2 Voltage    

Grid-No.l Supply Voltage    

Grid-No.l Resistor (Bypassed)    

Plate Reafartance (Approx.)    

Transeonduetancg     

Plate Current     C  

Grid-No.2 Current    ... 

Grid^Ho.l Voltage (Approx.) for transconductance of 40 ambus 

200 volts 

800 volts 

—800 volts 

800 volts 

See curve page M 

0 volts 

—5o volts 

8 wstts 

0.2 watt 

0.6 

S 

15o 

See curve 

watt 

page 96 

♦C 

100 volts 

to cathode at socket 

to cathode at socket 

• ♦ 

26o 

0 

2-2 

6.25 

8860 

..s 

—20 

volts 

volts 

megohms 

megohm 

gmbos 

mA 

mA 

volts 
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Diode Unit 

MAXIMUM RATINGS (Design-Maximum Values) 

Fhttc Curmii   1 aA 

CHARACTERISTICS, InsUntantous Value 

Tube Volume Drop for plate current of 2 mA   11 yolta 

M 

N 

4 m 

h 

hi 

5 

TYPE 6E0T 

tOhf- 6P® He. 3 AND MTERNAL SHIELD 

CONNECTED TO CATHODE AT SOCKET] 

GfilO-Ho.2 VOLTS *100 

Ik 

-Nft.1 V<H.TS ecr 'Z owo 

Eq-o 
2 

5 
-20 

200 300 400 

PLATE VOLTS 

H 

ft 4 

3 a 

2 7 

6ER5 

HIGH-MU TRIODE 
2KR5, 3UtS 

Miniature type with frame grid used in vhf tuners of 

color and black-and-white television receiyers. Outlines 

section, 5C; requires miniature 7-contact socket. Types 

2ER5 and 3ER5 are identical with type 6ER5 except 

for heater ratings. 

Heater VolUfe (ac/dc)    

Heater Current   

Peek Heater-Cathode Voha**   

Direct Inter electrode Capaettancea: 

Grid to Plate             

Grid to Cathode, Heater, and Internal Shield 

Plate to Cathode, Heater, and Internal Shield 

Grid to Heater     

Plate to Cathode     

Cathode to Grid   

Heater to Cathode   

ZEItt 2ERS tERS 

2.8 2.8 8.8 

0.8 0.46 0.18 

=£100 max :£100 max ±100 max 

Uaihielded Shielded* 

* • % 

* ♦ 

0.88 

4.4 

8 

0.26 max 

0.24 

8.1 

2.6 

0.88 

4.4 

4 

0.2$ max 

0.2a 

s.n 

2.&A 

4 With external aUeld connected to cathode except aa noted 

a With external ahield connected to ground. 

Class A! Amplifier 

MAXIMUM RATINGS (Doiign-Center VsIms) 

Plate Vohaee 

Grid Voltage, Negative-blaa value   

Cathode Cumot   

Plate Dbripation   

CHARACTERISTICS 

Plate VoKage   

Grid Voltage   

Amplification factor  [ 

Plate Reebtance (Approx.) 

volta 

ampere 

volw 

PF 

PF 

PF 

*1 
PF 

PF 

pF 

260 

—-50 

20 

2.2 

1.2 

80 

8000 
Trane conductance   iruuvi 

PUte Current     

Grid Voltage {Appro*.) for tranacondactanee of 600 pmhoe   

Grid Voltage (Approx.) for traaacondnctanee of 100 imhoe   

MAXIMUM CIRCUIT VALUE 

Grid-Circuit Reebtanca    

10 

1.8 

—6.8 

▼olU 

volte 

mA 

watte 

voiu 

volts 

ohma 

an hoe 

mA 

volte 

volts 

megohm 
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6ES5 HIGH-MU TRIODE ^ 

Miniature type used as grounded-cathode rf amplifier 

in vhf television receivers. Outlines section, 5C; re- 

quires miniature 7-contact socket. 

VolUgc  S.S 

Ht+Ur Current    0.2 

Tmk H«ter-Cathode Vottaae ±100 

Direct Intereiectrode Capaeitantea: UnahUtded Shielded 

Grid to Plate    0.6 max 0.6 

Grid to Cathode, Heater, and Internal Shield .. 2.2 8.2 

Plate to Cathode, Heater, and Internal Shield .. 8.2 4 

Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

PUte VolUge     2M 

Grid Voltage, Poeitive-hiaa value     0 

Cathode Current   22 

Plate Diaaipation     2.2 

CHARACTERISTICS 

Plate Voltage   200 

Grid Voltage   —I 

Amplification Faetor   76 

Plata Reaistance (Appro*.)   8000 

Trane conductance   9000 

Plate Current    10 

Grid Votype ,1 Appro*.) for plate current of 100 mA   —0 

MAXIMUM, eiRCWIT VALUE 

Grid-Circuit Keeiatanc*  I 

4 A 

3 a 

7 

volte 

ampere 

volta 

PF 

PF 

pF 

volta 

volta 

mA 

watta 

volta 

volt 

oh mi 

^mhoa 

mA 

volta 

megohm 

6ES8 

6ES8/ VARIABLE-MU TWIN TRIODE ^ « 

ECC189 

4ESS (2 

Miniature type used as c&scode-type amplifier in tuners CT ) 

of television receivers. Outlines section, 6B; requires pt 

miniature 9-contact socket. Type 4ES8 is identical with g^j 

types 6ES8 and 6ES8/ECC189 except for heater 

ratings. 

«BSS 

4138 4ESS/BCC18S 

Heater Voltage (ac/dc)    4 6.8 

Heater Current   0.0 0.866 

Heater Warm-up Time (Average)   11 — 

Direct Interelectrode Capacitaneea: Unahielded Shielded* 

Grid to Plate (Each Unit)   1-9 1-0 

Plate to Cathode (Each Unit)   0.18 0.17 

Heater to Cathode (Each Unit)   2 8a 

Plate of Unit Ho.2 to Plate of Unit No.l .... 0.64 max 0.016 max 

Plate of Unit No.2 to Grid of Unit No.l .... 0.008 max 0.008 max 

Grid of Unit No.l to Cathode of Unit No.2 ... 0.002 max 0.002 max 

* With external ebleld connected to cathode of unit under teat except aa noted. 

a With external ahield connected to ground. 

Class A. Amplifier (Each Unit) 

CHARACTERISTICS 

PUU Volt***   M M W 

Grid Vo»U««   —1-2 —« —• 

Plate Reaistance (Appro*.)   2600 — -7 

Tranaconductance 12500 026 126 

Pktc Current    IS — ~ 

6 

a 

ATI 

e 
18 

voha 

ampere 

•econda 

PF 

PF 

PF 

PF 

pF 

PF 

voha 

volta 

ohms 

pmhoe 

mA 
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Cascode-Type Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

PUte Supply VolUse with pUU current of 0 mA     toH* 

Plate Voltage (Each unit)   IS# rolls 

Grid VotUtfe, Nceatire-blaa rahie (Each unit)   —6# volte 

Cathode Current (Each unit)   tt a A 

Plate Dbcipation (Each unit)    1.8 watta 

Heater-Cathode Voltage: 

Unit No.I :• 

RMS voHage between cathode and heater   5# volte 

Unit No.2:* 

RMS voltage between cathode and heater*   8# volte 

DC vo 1 tact between cathode and heater*   IS# volte 

TYPICAL OPERATION in a caacode-type circuits 

Supply Voltage   IS# volte 

Plate Current   16 mA 

Transconduetance   1280# pmboe 

Noiae Pigure* 6.5 dB 

Grid Voltage (Appro*.) for traneconductancc of 128 pmhoa .... —9 volts 

Input Voltage for erosa-modolation factor of 0.01 and 

tranaconductance of 125 pmhoe       800 mV 

MAXIMUM CIRCUIT VALUES 

Grid-Circuit Reeietance (Each unit)   1 megohm 

* Grounded-cathode input unit—pins 6, 7, and & 

• Grounded-grid output unit—pina 1. 2, and & 

• Cathode positive with respect to heater. 

a With grid of output unit connected to a voltage divider* 

* Measured with tube operating in a television tuner. 

H 
* 

H & 
ISO b 4 

7 3 

2 6 

KOiSOg 

Baac* 

•IT 

TWIN DIODE— 6ET7 

SHARP-CUTOFF PENTODE am 

Miniature type used in television receiver applications. 

The pentode unit is used as a video amplifier and the 

diodes are used as a horizontal phase inverter. Out- 

lines section, 6E; requires miniature 9-contact socket 

Type 8ET7 is identical with type 6ET7 except foi 

heater ratings. 

Heater Voltage (ac/dc)   

Heater Current   

Heater Warm-up Time (Average) 

Heater-Cathode Voltage: 

Peak value   

Average value   

•ET7 

#.2 

0.75 

20# max 

10# ma* 

6BT7 

8 

#.6 

11 

±200 max 

100 

volte 

ampere 

seconds 

volts 

volts 

Pentode Unit as 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* Poaitive-bias value 

Plate Diasipation   

Grid-No.t Input: 

For gHd^No.2 voltages up to 168 volts   

For grid-No.2 voltagea between 168 and 880 volts 

820 

880 

volts 

volts 

CHARACTERISTICS 

Plate Supply Voltage   60 200 

Grid-No.2 Supply Voltage   180 180 

Grid-No.l Voltage     0 

Cathode-Bias Resistor       100 

Plate Resistance (Appro*.)     60000 

Transconduetance     11800 

Plate Current   *6» 26 

GHd-No.2 Current    18* 6.6 

Grid-No.l Voltage (Appro*.) for plate current of 

100 aA   —m —10 

See curve page #6 

0 volts 

6 watts 

1.1 watts 

See curve page 96 

volts 

▼ohx 

voHs 

ohms 

ohms 

pmbos 

mA 

mA 

volts 
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MAXIMUM CIRCUIT VALUES 

Grid-No. 1-Cireult R«*iat*nc«: 

For Axod-bUa operation   0.1 megohm 

For cathode-biaj operation   0.28 megohm 

• TfaJs value can be measured by a method Snvolvtag a recurrent waveform such that the 

maximum ratio** of the tube will not be exceeded. 

Diode Units (Each Unit) 

MAXIMUM RATINGS (Design-Maximum Values) 

Average Plate Current   3 nxA 

CHARACTERISTICS, Instantaneous Value 

Tube Voltage Drop for plate current of 1.5 mA    10 volte 

6EU7 HIGH-MU TWIN TRIODE 

Miniature type used in high-jrain, resistance-coupled, ^Ta (t) *** 

low-level audio-amplifier applications where low-hum 

and non-microphonic characteristics are important, 

such as microphone amplifiers and pre-amplifiers for " uZ 

phonographs. Outlines section, 6B; requires miniature 

9-contact socket For typical operation as a resistance- 

coupled amplifier, refer to Resistance-Coupled Arapli- * Sen 

fier section. 9LS 

Hamtar VolUga (sc/dc)   S.S volts 

H«st«r Currant    0.3 ampart 

Hcatar-Csthoda VolUgc: 

Pask vslua   ±200 msx voKa 

Avaraga value   100 max volte 

Direct Intarelactrode Capacitances (Each Unit, Approx.): 

Grid to Plata   1.5 pF 

Grid to Cathode and Heater   1.6 pF 

Plata to Cathode and Heater      0.2 pP 

Equivalent Noise and Hum Voltage (Referenced to Grid, 

Each Unit): 

Average Vahie*     1.8 microvolts rms 

• Measured Sn "true rms" units under the following conditions: Heater volts (ae), 6.3; 

center-tap of beater transformer grounded; plate supply volts, 250: plate load rmtstor, 

100000 ohms: cathode resistor, 2700 ohms; cathode bypass capacitor, 100 jiF; grid resistor, 

0* ohms; ampliftc* frequency range, 25 to 10000 He. 

Class A, Amplifier (Each Unit) 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Voltage   830 volU 

Grid Voltage: 

Negative-bias value   —66 volta 

Positive-bias value     0 watts 

Plate Dissipation   1.2 watts 

TYPE 6EU7 

EACH UNIT 

<3 
o 

\ / 
4> 

/ 
43 

& 
5 s * ✓ 

V 5 4 / ✓ a 2 s * 
4 4> G 

<6 / 
43 

✓ 

100 200 300 400 

.SLATE. VOLTS . «m-io<Tor ♦ 
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CHARACTERISTICS 

PUU VolUtt   

Grid Volt^s^   

Amplification Factor   

Plata RaaisUnca (Appro*.) 

Tranaconduetanc*   

Plata Current   

100 250 volts 

—1 —2 vohs 

100 100 

80000 62600 ohms 

1260 1600 jtmhoe 

0.5 1.2 mA 

H 

MEDIUM-MU TRIODE— 6EU8 

SHARP-CUTOFF PENTODE seus 

<h^^-Xry^K.^,.TMiniature type used as combined triode oscillator and 

01 pentode mixer in television receivers. Outlines section, 

V 6B; requires miniature 9-contact socket. Type 5EU8 

9JF is identical with type 6EU8 except for heater ratings. 

SEU8 SEUS 

Heater Voltage (ae/dc)   4.7 6.S volte 

Heater Current   0.6 0.45 ampere 

Heater Warm-up Time (Average)   11 11 aeconds 

Heater •Cathode Voltage: 

Peak value   ±200 max ±200 max volta 

Average value   100 max 100 max volta 

Class At Amplifier 

MAXIMUM RATINGS (Design-Center Values) Trtofo Unit P«otod« Unit 

Pint® VolUc®   S30 WO VOlU 

Grtd-No.2 (Screen-Grid) Supply Voltage   — 230 volts 

Grid-No.2 Voltage   — See curve page 96 

Grid-No.l (Control-Grid) Voltage* Poeltive-bies value 0 0 voha 

Plate D fas i pat ion   3 3.1 watta 

Grid-No.2 Input: 

For grid-No.2 vottagea up to 166 voHa   — 0.66 watt 

For grid-No.2 voltages between 166 and 330 volta — See curve page 96 

CHARACTERISTICS 

Plate Supply Voltage    160 125 volta 

Grid-No.2 Supply Voltage   • — 126 volta 

Grid-No.l Voltage   —1 volt 

Cathode-Biae Reeietor   66 - - ohms 

Amplification Factor   40 — 

Plate Reeietance (Appro*.)     6000 80000 ohms 

Traiuconductance 8600 6400 jtmhoe 

Plate Current     18 12 mA 

Grid-No.2 Current   — 4 mA 

Cathode Warm-up Time*   85 — aeconds 

Grid-No.l Voltage (Approx.) for plate current of 

10 eA   —12 —9 volU 

MAXIMUM CIRCUIT VALUE 

Grid-No. 1-Circuit Reeietance   0.1 0.1 megohm 

■ The cathode warm-up time is defined as the time required for the traneconductance to 

reach 6600 *mho» when the tube is operated from a cold atari with de plate volta ™ 100, 

grid volts = 0* and beater volts *» 5.6. 

h a 

SHARP-CUTOFF TETRODE 6EV5 

0—Miniature type used as rf amplifier in vhf tuners of 

g< television receivers. Oatiines section, 5C; requires 

TEW miniature 7-contact socket. 

R«*t«r VolUc® (se/dc)   «.t .olU 

Heater Current     0.2 ampere 

Heater-Cathode Voltage: 

Peak value     ±100max volta 

Average value     60mas volta 
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Direct Intorekctrode G*pftdUi)e«f u 

Grid No.l to Plato   

Grid No.l to Cathode* Beator* Grid No.2, and Internal Shield . 

Plato to Cathode, Heater, Grid No.2, and Internal Shield . 

* With external shield eonneeted to cathode. 

Class At Amplifier 

MAXIMUM RATIN68 (Desisn-Maxlmum Values) 

Plate Voltage   

Grid-No.2 (Screen-Grid) Supply Voltage   

Grid-No.2 Vohage   

Grid-No. 1 (Control•Grid) Voltage, Poeitive-bia* value   

Cathode Current     

Plate Diasipation     

Grid-No.2 Input: 

For grid-No.2 voRagea up to 90 voHj   

For grid-No.2 voltagee between 00 and 180 volte   

CHARACTERISTICS 

Plate Voltage   

Grid-No.2 Voltage   

Grid-No. 1 Voltage   

Plate Reelstanee (Approx.)   

Traneconductance   

Plate Current   

Grid-No.2 Current   

Grid-No.l Voltage (Approx.) for traneconductance of 100 jinihoe . 

MAXIMUM CIRCUIT VALUE 

Grid-No. l-CfraiIt Reelstanee     

0.036 max 

4.6 

2.9 

PF 

PF 

PF 

276 voRa 

180 volts 

See curve page 96 

0 voha 

20 mA 

8.25 watts 

0.2 watt 

See curve psge 96 

260 volts 

80 voRa 

—1 volt 

0.15 megohm 

8800 pmboe 

11.6 mA 

0.9 mA 

-4.5 volts 

0.5 megohm 

6EV7 See chart at end of section. 

6EW6 

4EW<,5EW« SHARP-CUTOFF PENTODE 

Miniature type used in the gain-controlled picture-if 

stages of vhf color and black-and-white television re- 

ceivers operating at an interemediate frequency in the 

order of 40 MHz. Outlines section, 5C; requires minia- 

ture 7-contact socket. Types 4EW6 and 5EW6 are iden- 

tical with type 6EW6 except for heater ratings. 

4 6 

3 6 

2 7 

Ox 

IS 

Heater Voltage (ac/dc)   

Heater Current    

Heater Warm-up Time (Average)   

Heater-Cathode Voltage: 

Peak value   

Average value   

Direct Interelectrode Capacitances: 

Grid No.l to Plate  *  

Grid No.l to Cathode, Heater, Grid No.2, 

Grid No. 8, and Internal Shield   

Plate to Cathode, Heater, Grid NoJL 

Grid No.9, and Internal Shield   

4EWt 

4.2 

0.6 

II 

±200 

100 

6EW6 

6.6 

0.46 

11 

7CM 

6EW4 

6.8 

0.4 

±200 max 

100 max 100 max 

Unshielded Shielded* 

0.04 max 0.03 

voha 

ampere 

seconds 

volts 

volts 

10 

2.4 

10 

3.4 

P* 

Pf 

PF 

* Witli external ahtald eonne<t#d to cathode. 

Class A, Amplifier 

MAXIMUM RATIN6S (Desien-Maximum Values) 

Plate Voltage   

Grid No.8 (Suppressor-Grid) Voltage, Positive value . . 

Grid-Nd.2 (Screen-Grid) Supply Voltage      

Grid-No.2 Voltage     

Grid-No.l (Control-Grid) Voltage* Positive-bias value .. 

Plate Diasipation   

Grid-No.2 Input: 

For grid-No. 2 vo Kates up to 166 volts   

For grid-No.2 voltages betwsen 169 and 830 volts .. 

CHARACTERISTICS 

Plate Supply Voltage   

Grid No.8   

0 

m 

o 

3.1 

voRa 

volts 

volts 

curve page 96 

volts 

watts 

6.66 

See curve 

Connected 

Grid-No.2 Supply VoRage 

Res btor ... Cathode-Bias 

126 

to cathode 

126 

66 

at 

watt 

page 96 

volts 

socket 

volts 

obi 
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Plate Reabtance (Approx.)     

Trana conductance     

Plate Current     

Grid-No.2 Current   

GHd-No»l Voitaae (Appro*.) for plate current of 20 jtA 

TYreeEwe 

GRID No. 3 AMD INTERNAL 8H£LD 

CONf^CTCO TO CATHOOC AT SOCKET, 

GW0-Na2 VOLTS-CS 
& 

C 

4 

ft«©-NoJ VOLTS EClgO 
o 

si \ -0.5 

5 15 
-0.75 

3 
cq—1_ c 

H 

5 
S. 

-2 

0.2 

14000 

11 

8,2 

—8.6 

me? ohm 

jtmho* 

mA 

roA 

volu 

100 200 300 400 

PLATE VOLTS *2CS-*e6Ti 

H PT, 
4 & 

CT 
7 

Z 8 

*Ti T> 

6EW7 

SHF 

DUAL TRIODE 

Neon oval type used as combined vertical-deflection 

oscillator and vertical-deflector amplifier in television 

receivers. Outlines section, IOC; requires neonoval 9- 

contact socket. For curve of average plate characteris- 

tics, Unit No.l, refer to type 6DE7 (Unit No.l). 

Heater Voltage (ac/dc)   

Heater Current   

Healer-Cathode Voltage: 

Peak value   

Average value   

Direct Interelectrode Capacitance® (Appro*.): 

Grid to Plate        

Grid to Cathode and Heater   

Plate to Cathode and Heater     

Umlt No.l 

4.2 

2.2 

0.4 

6.8 

0.0 

±200 max 

100 max 

Unit NaJ 

9 

7 

1.2 

Class A, Amplifier 

CHARACTERISTICS 

Plate Voltage   

Grid Voltage   !!!!!! 

Ampll Acation Factor  !..!!*!!!!!! 

Plate ReaUtance (Appro*.)  !!!!!! 

Tranaconductnnce   

Plate Current   

Plate Current for plate voltage of 60 volta and zero 

grid voltage     

Plate Current for grid voltage of —26 volu   

S'll (Appro*. 1 for plate current of 10 pA .. 
Grjd Voltage (Appro*.) for plate current of 106 pA . 

Vertical-Deflection Oscillator and Amplifier 

Par ogataUon in a SXS-Uaa. SMraaia aystcM 

MAXIMUM RATINGS (Deilgn-Mwimum Values) N**1 

DC Plata Voltage   

Peak Poeitive-Pube Plate Voltage# 

UnM No.l Unit NaJ 

260 150 

—11 —17.6 

17.6 6 

8760 800 

2000 7600 

6.6 46 

   96 

8 

—20 

—46 

Oxdllatfrr 

880 

Peak NegatJve-Pube Grid Voltage. 

Peak Cathode Current   

Average Cathode Current   

Plate Dfieelpation   

maximum cmcurr values 

Grid-Cireu|t Reebtanee: 

For cathode-biae operation ... 

For grid-rcabtor-biaa operation 

400 

77 

22 

L6 

2.2 

2.2 

Unit No.l 

AmpUAer 

880 

1600 

—250 

176 

60 

10 

E2 

2.2 

volta 

ampere 

volu 

volta 

PF 

PF 

pF 

volta 

volta 

oh ma 

pmhua 

mA 

mA 

volta 

volu 

volu 

volu 

volu 

mA 

mA 

watU 

megohma 

megohms 

# Pube duration muat not exceed 18% of a Tertteal Manning cycle (2.6 mllUMConda). 
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140 
TYPE6EW7 

o 
* 

120 o 
in 

goo — 

£ 

so e 

& 
3 

60 

£40 

20 

0 200 

PLATE VOLTS 

w 

9ZCS-I1IIIT 

6£X6 

6EY6 

6EZ5 

See chart at end of section. 

See chart at end of section. 

See chart at end of section. 

6EZ8 

19EZ8 HIGH-MU TRIPLE TRIODE ✓ 4 

Miniature type used in oscillator-mixer and afc service 

in FM receivers. Outlines section, 6B; requires minia- 

ture 9-contact socket. Type 19EZ8 is identical with 

type 6EZ8 except for heater ratings. 

H 
KT2.KT 

Pt® 5 
H b 4 

7 3 
mmm 

a 2 
fir PTi 3 

9 

*Ti 

SKA 

Heater Voltage (ac/dc)   

H^ter Current    

Peak Heater-Cathode Voltage 

6BZS 

6.3 

0.45 

19EZ8 

18.9 

0.15 

±100 max 

TOlta 

ampere 

volts 

Class A 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) . 

CHARACTERISTICS 

Plate Voltage      

Grid Voltage , 

Amplification Factor    

Plate Kesistance (Approx.)    

Trans conductance      

Plate Current    

Grid Voltage (Approx.) for plate current of 20 #A 

4 e • ♦ 4 $ • s ♦ * ♦ 

330 volte 

—50 volta 

0 volts 

2 watte 

5 watts 

125 volte 

I volt 

57 

13600 ohms 

4200'' limhoa 

4.2 mA 

—4 volte 

6F5 

6F5GT 

See chart at end of section. 

Refer to chart at end of section. 

6F6 
POWER PENTODE 

Metal type used in the audio output stage of ac re- 

ceivers. Outlines section, 2B; requires octal socket. This 

tube, like other power-handling tubes, should be ade- 

quately ventilated. Heater: volts (ac/dc), 6.3; amperes, 

0.7; maximum heater-cathode volts, 90 peak. 

62 G| 

4 5 

3 
mwm 

a 7 

a 
K 

S Ga 
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Ctass A! Amplifier 

Pentode 

Connection MAXIMUM RATINGS {Design-Maximum Vafuos) 

PUte Volume   

Grid-No-2 (Screen-Cr(d) Voltage   

Plate Dissipation   

Grid-No.2 Input   

TYPICAL OPERATION 

Plate Voltage   

Gri<i*No.2 Voltage   

GHd-No,l ^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 Grld-No.2 Current   

AmpHflration Factor .   

Plate Resistance (Appro*.)   

Trans conductance   

Load Resistance 

Total Harmonic Dlatortion   

Maximum-Signal Power Output   

A Grid No.2 connected to plate. 

Push-Pull Class AB, Amplifier 

MAXIMUM RATINGS (Same as taf class Ai amplifier) 

TYPICAL OPERATION (Values are for two tubes) 

Plate Voltage   

Grld-No.2 Vollaga   

Grjd-No.l Voltage   

Peak AF Grid-No. 1-lo-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 Realatanee {Plato-to-plato)   

Total Harmonic Dlatortion   

Maximum-Signal Power Output   

MAXIMUM CIRCUIT VALUES 

Grid-No. 1 Circuit Reeistance: 

For fixed-bias operation   

For cathode-bias operation    

'Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to chart at end of section. 

Trl»d® 

Connection4 

375 360 volts 

285 — volta 

11 10 watts 

3.75 —— watts 

250 285 250 volts 

250 285 —• volts 

—16.6 —20 —20 voHs 

16.5 20 20 volts 

54 38 81 mA 

56 40 34 mA 

6.5 7 mA 

10,5 13   mA 

  6.8 

80000 78000 2600 ohms 

2500 2550 2600 /am bos 

7000 7000 4000 ohms 

8 9 6.6 per cent 

8.2 4.8 0.85 watts 

315 ▼oils 

285 volts 

—24 volts 

48 volts 

62 mA 

80 mA 

12 mA 

19,5 mA 

ohms 

4 per cent 

11 watts 

0 I megohm 

0.5 megohm 

6F6G 

6F6GT 

6F7 

6F8G 

M 

DIODE—SHARP-CUTOFF, #cat 

^ ;::^V TWIN-PLATE TETRODE OPA/ 

viAs^/S^ Miniature type used in television receivers and in fre- 

0-—--0 quency-divider and complex-wave generator circuits of 

earR ^ath electronic musical instruments. Outlines section, 6E; 

SMR requires miniature 9-contaet socket 

Heator Voltage (ac/dc)  ;  <? ♦ 

Hcator Current ....   !   

-Cathode Voltase;   ^ «mp*r« 

Peak value    ±200 max volta 

Average value   100 max volta 

Direct Interclectrode Capacitances: 

Tetrode Unit: 

Grid No.l to Plato A   0 040 nF 

Grid No.l to Plato B     0 030 max £f 

Grid No.l to Cathode, Heator, Grid No.2, and Internal Shield pP 

P ate A to Cathode, Heater, Grid No.2, and Internal Shield .. 1.8 pF 

Plato B to Cathode, Heator, Grid No.2, and Internal Shield .. 1.8 pF 
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Tetrode GHd No.l to Diode Plate 

Tetrode Plate A to Diode Plate .. . 

Tetrode Plate B to Diode Plate ... 

0.022 

0.020 max 

0.006 

PF 

PF 

PF 

Class A* Amplifier 

CHARACTEftlSTICS (Tetrode Unit) 

Plate A and Plate B connected teaether 

Plate Voltage    joo 

Grid-No.2 Voltage   X00 

Grid-No. 1 Supply Voltage   0 

Grld-No.I Reeiator (Bypassed)   2,2 

Plate Reaiatance (Approx.)   90000 

Tranaeonductance   S200 

Plate Current   3,8 

Grid-No.2 Current   1,7 

Grid-No*X Voltage (Appro*,) for plate current of 20   —4 

Ualng either Plata A or B, with vnasad plate grounded 

Plate Voltage   100 

GHd-No.2 Voltage   100 

Crid-No.l Supply Voltage   0 

Grid-No. 1 ResUtor (Bypassed)    2.2 

Plate ResUtanea (Approx.)   130000 

Transconductance   1900 

Plate Current   2.2 

Grid-No.2 Current    S 

volte 

volts 

volU 

megohms 

ohms 

jtmhoa 

mA 

mA 

volU 

volts 

volts 

volts 

megohms 

ohms 

jimhos 

mA 

mA 

Frequency Divider and Compiex-Wave Generator 

Tetrode Unit 

MAXIMUM RATINGS (Design Maximum Values) 

Plate-A Voltage   380 volts 

Plate-B Voltage   3S0 volts 

Grid-Ko.2 (Screen-Grid) Supply Voltage    230 volts 

Grid-No.2 Voltage   See curve page 96 

GHd-No.l (Control-Grid) Voltage: 

Negative-bias value     — 60 voha 

Poeitive-blas value   0 volts 

Plate-A Dissipation   1,6 watts 

Plate-B Dissipation   1.6 watts 

Grid-No,2 Input: 

For gnd^No.2 voltages up to 165 volts   0.66 watt 

For grid-No.2 voltaves between 166 and 230 volts   See curve page 98 

MAXIMUM CIRCUIT VALUE * 

Grld-No.I-Circuit Resistance* for grid-No* 1-reeistor-blas operation 2-2 megohms 

Diode Unit 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Current   I mA 

CHARACTERISTICS, Instantaneous Value 

Tube Voltage Drop for plate current of 2 mA   10 volts 

TYPE 6FAT 

6RSD-Na2 VOLTS-IOO 

PLATE A CONNECT ED TO PLATE 8 

S^VlVOOSEc^ 

- as o 

5 
5 St* 

\^W -I 

is 

2L5- 
0 

i 

l 

as 
tc.-O 

200 900 . 400 

PLATE VOLTS WCS-KXWT 
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DUAL TRIODE twm 

^'(awra- -ZVt)®^ Glass type containing high-mu and low-mu triode units 

used as combined vertical-deflection oscillator and ver- 

amplifler in television receivers. Out- 

(rfZZIsf?) 1 lines section, 10B; requires miniature 9-contact socket. 

KTa Type 13FD7 is identical with type 6FD7 except for 

9HF heater ratings. 

„ „ 4FD7 MFD7 
HMter Voltage (ac/de)   g.3 23 volte 

HmUr Cumnt - -   o.»S6 0.46 ampcn 

Hc*t«r W*nii-up Time (Averece)   — II Mconde 

Heater-CetKode VolUjre: ±200 max ±200 max volte 

Peek value   100 max 100 max volte 

Average value   

Direct Interelaetrode Capacitance* (Appro*.): Unit Na.1 Uait Na»2 

Grid to Plate   4.5 10 pp 

Grid to Cathode and Heater   2,8 i.6 pF 

Plate to Cathode and Heater   0.4 0.2 pF 

Class At Amplifier 

CHARACTERISTICS Unit Na.l Unit No.2 

Vo'tase   250 SO 160 volU 

Grid Voita*.     o —17.6 volts 

Amplifieatlon Factor   04   $ 

Plate Reebtanc* (Approx.)   40000 — 800 ohm* 

Transconductanee   1000 — 7500 amhoe 

Plate Current   l.g w 43 ^ 

Grid Voltage (Appro*.): 

For plate current of 10 M   —-fi.5 — — volte 

For plate current of 100 *A     — — —10 volte 

Traneconductance. For plate current of I roA  — — $00 amboo 

Plate Current, For grid voltage of —26 volte   — — 6 uA 

• Thb value can be meaeured by a method involving a recurrent waveform tuch that the 

maximum rating* of the tube will not be exceeded. 

Vortical-Deflection Oscillator and Amplifier 

For operation la a 525-line, IS-frame ayatem 

MAXIMUM RATIN6S (Design-Maximum Values) C^Ulater AmplUle/ 

DC Plate Voltage    gg^ 330 vaita 

Peak Poeltive-Pube Plate Voltega^   — 1500 volte 

Peak Negative-Pube Grid VoHag*   —400  250 volte 

Peak Cathode Current   70 175 

Avenge Cathode Current   20 50 mA 

Plate Diaalpation   l.g 10 W4tte 

MAXIMUM CIRCUIT VALUES 

Grid-Circuit Resbtance: 

For grid-rtebtor-btaa or catbode-blaa operation . 2.2 2.2 megohm* 

# Pub* duration must not exceed 16% of a vertical acanning cyeb (2.6 millitecond*). 

Refer to chart at end of section* 6FE5 

Refer to chart at end of section* 6FG6 

H & 
a * 

7 3 

a 

K 

e 

or 

6FG7 SHARP-CUTOFF PENTODE 

MEDIUM-MU TRIODE— SFGT 

Miniature type used as combined oscillator and mixer 

tube in vhf color and black-and-white television re- 

ceivers. Outlines section, 6B; requires miniature 9-con- 

tact socket. Type 5FG7 is identical with type 6FG7 ex- 

cept for heater ratings. 

Heater Voltage (ac/dc)   

Heater Cumnt   

Heater Warm-up Time (Avtrage) 

IFG7 

4.7 

0.8 

11 

8PG7 

8.8 

0.46 

11 

volte 

ampera 

•ecooda 
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Heftter-Cithod* Volume: 

Vmk vahie   ±200 max ±200 ma* 

Average value   100 ma* 100 ma* 

Direct IntareJeetrode Capacitance*: 

Triode Unit: 

Grid to Plate   l.g 1.8 

Grid to Cathode, Pentode Grid No.), and Heater S 3 

Plate to Cathode, Pentode Grid No.S, and Heater 1.8 1.9 

Pentode Unit: 

Grid No.l to Plate   0.02 max 0.01 max 

Grid No. I to Cathode, Grid No.3, Grid No.2, 

PUte to Cathode, Grid No.3, Grid No.t, 

and Heater   2.4 8.4 

Heater to Cathode, and Pentode Grid No.3   8 

♦With external ahield connected to cathode except as noted. 

• With external ahield connected to ground. 

Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) TrtaM Ualt PcatoikUnU 

Plate Voltage   330 330 

Grid-No.2 (Screen-Grid) Supply Voltage   — 330 

Grid-No. 2 VoKage   — See curve page 96 

Grid-No. 1 (Control-Grid) VoKage, Poaitive»biaa value 0 0 

Plate Dtaipatk>n   2.6 3 

Grid-No.2 Input: 

For grid«No.2 voltagee up to 166 volts   — See curve page 96 

For grid-No.2 voltage* between 166 and 330 volt* — 0.66 

CHARACTERISTICS 

Triad* Unit Pentode Unit 

Plate Voltage   126 100 126 

Grid-No.2 Voltage   — 100 126 

Grid-No.1 Voltage   —1 0 —1 

Amplification Factor   43 — — 

Plate Reaietance (Appro*.)   6700 — 130000 

Tranaconductance   7600 7400 6000 

Plate Current   13 — 11 

Grid-No.2 Current   — — 4 

Grid-No.l Voltage (Approx.) for plate current 

of 30 pA   —6.6 — —7.5 

volt* 

vohs 

PF 

pF 

PF 

PF 

PF 

pF 

pF 

voh* 

volts 

volts 

watts 

watt 

volts 

volts 

volts 

ohm* 

pmho* 

mA 

mA 

volts 

6FH5 

2*115, SFHS HIGH-MU TRIODE 

Miniature type used as an rt amplifier in vhf tuners, of 

color and black-and-white television receivers. Outlines 

section, 5C; requires 7-contact socket Types 2FH5 and 

3FH5 are identical with type 6FH5 except for heater 

ratings. 

4 S 

H 
3 a 

2 ? 

Heater VoKage (ac/dc)   

Heater Current   

Heater Warm-up Time (Average) 

Peak Heater-Cathode Voltage ... 

2FH6 

2.36 

0.6 

11 

±100 

1FHS 

3 

0.46 

11 

±100 ma* 

9GF 

6FHS 

6.8 

0.2 

±100 max 

Direct Inter#lectrode Capacitaneaa (Appro*.): 

Grid to Plate   

Grid to Cathode, Heater, and Internal Shield .. 

Plate to Cathode, Heater, and Internal Shield .. 

Class Ai Amplifier 

MAXIMUM RATINGS (DMign*M«ximum Values) 

Plate VoKage    

Grid VoKage, Poailive-bias value   

Cathode Current   

Plate Dissipation        

CHARACTERISTICS 

Plate Voltage   

Grid Voltage     

Plate Reaietance (Appro*.)   

Trans conductance   

PUte Current   

Grid Voltage (Appro*.) for plate current of 100 pA .... 

MAXIMUM CIRCUIT VALUE 

Grid-Circuit ResUtascet For cathode-bias operaUoa ..,, 

Unshielded 

0.62 

3.2 

3.2 

Shielded* 

0.62 

8.2 

4 

volts 

ampere 

•ccondi 

voKi 

PF 

pF 

pF 

160 

6 

22 

2.3 

136 

—1 

1*00 

9000 

11 

6.6 

vohs 

vohs 

mA 

watts 

volts 

volts 

ohms 

jmbos 

caA 

vohs 
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35 

f>/o TtK 6FH5 

30 

X 

29 

/ 

20 
a * 

4 

/ 

ftr 
15 / 

y 

KlO A 

2 

* 
✓ 

5 A 
A 

100 200 900 

PLATE VOLTS 1099 »TI 

MEDIUM-MU TRIODE— ztuo 

THREE-PUTE TETRODE OPHB 

Miniature type used in complex-wave generator appii- 

0 ASL cations and in television receiver applications. Sharp- 

^ cutoff tetrode unit has pair of additional plates. Out- 

IKP lines section, 6B; requires 9-contact socket. 

VoJU»« (ae/de)   «.» vojU 

H««wr Current   o.iS nmpere 

Direct Intereleetrod* CupacitADcct ;* 

Triode Unit: 

Grid to PUto   i i _« 

Grid to Cothode and Heoter   ! 

PUto to Cftthode ond K«otor   i Ev 

Totrodo Unit:   1 ** 

Grid Koel to PUU No.8   

CHd No.l to Cathoda Henter. Grid No.2, Pint* No.IA. end P 

iv* V -.v • - -   4.5 pP 
Pn^ Nov? Cathode. Heater. Grid No.2. Plate No.IA. and 

PkU Ko.lB   <4 

Tetrode Grid No.l to Triode PUU     0 26 max nP 

Tetrode PlaU Nat U Triode Plate   0.008 max pF 

6 With extern a] shield connected to cathode. 

Class A* Amplffidr 

CHARACTERISTICS Tried# Unit 

Plate Vottase   ion ^i*. 

Grid Vottase     If? 

Amplification Factor     4A 

Pinto Reaiatanee (Appro*.)   7400 nh 

  ^ 

Grid Vohage (Appro*.) for plato current of 100 M   —7 volU 

Tetrode Unit with PUtea Ne.lA and No.lB Cenneeted to Cathode at Socket 

MAXIMUM RATINGS (Design-Maximum Values) 

Plato-No.2 VolUae  agA -/vl,. 

Grid-No.2 Volume       

Grid-No. 1 Volto*e     ^ V®LU 

Plate-No.2 Reaiatanee (Appro*.)   0 75 mawohm 

?!:ss,o"r&t
GHd ^"pu" N»'2  "» 

Grid-No.2 Current     J 4 Sa 

Grid-No. 1 Voltage (Appro*.) for plato-No.2 current of 100 ^A . —7 »olU 

Complex-Wave Generator 

MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Tetrode Unit 

PJato Voltajre   275   -.-n. 

PUto.No.lA Vottoae     _ mq 

Plato-No-IB Voltnce   — gft roito 

PUto.No.2 Voltage   ; gg ££ 



262 RCA Receiving Tube Manual 

Trio* Unit Tetro* Unit 

Grld-No.Z l8cr««n-GrW) Supply   — 275 

Grid-No.2 VoHmge   — Set curv« vw 96 

Grid-No. 1 (Control-Grid) Voltmgo: 

N#t«tivt-biM value   —40 —40 

Poeitive-Was value   0 0 

Plate DUeipatlon   1.7 — 

Plate-No. 1A Dinlpatkm   — 0.8 

Plate-No.IB Dtadpation    — 0.8 

Plate-No.2 Dbeipatlon   — 2.3 

Grid-No.2 Input; 

For yrid-No,2 voltagea up to 187.5 volta   — 0.45 

Fro grid-No.2 voltage* between 187.5 and 275 volta — See curve page 96 

volte 

volta 

vohe 

watte 

watt 

watt 

watte 

watt 

TYPICAt OPERATION WITH SEPARATE PLATE OPERATION Tetrode Unit 

Platee-No.lA, No.lB, and No.2 Voltage   100 

Grid-No.2 Voltage   W 

Grid-KoJ Voltage   

Plale-No.lA Current   0.04 

Plate-No. IB Current   0.04 

Plate-No.2 Current     1-5 

Grid-No.2 Current     0.8 

Transconductance (Approx.) ; 

Grid No.l to Plate No.lA   70 

Grid No.l to Plate No.IB    70 

Grid No.l to Plate No.2   2500 

voHe 

volte 

volte 

xnA 

mA 

mA 

mA 

am boa 

ambot 

pmhoe 

MAXIMUM CIRCUIT VALUES 

Grid-No. 1-Circuit Reelstance. for Ibced-biae operation 

Trlode Unit Tetrad# Unit 

0.5 0.6 megohm 

6FJ7 

IC KT, 

MEDIUM-MU DUAL TRiODE 

Duodecar type used as combined verticalHlefiection- 

oscillator and vertical-deflection-amplifier tube in color 

and black-and-white television receivers. Outlines sec- 

tion, 8B; requires duodecar 12-contact socket Heater: 

volts (ac/dc)? 6.3; amperes, 0.9; maximum heater-cath- 

ode volts, ±200 peak. 100 average. 

rj 
b T 

5 6 

*r so 
4 9 

5 or z 

z p 

HC 

H N 

12BM 

Class Ax Amplifier 

CHARACTERISTICS Unit No.l UnHNe^ 

Plate Voltage   260 160 260 volU 

Grid Voltage   —« 0 —».B volU 

Amplification Factor     22-6 — 15.4 

Plate Reaktance (Approx.)   WOO — 2000 otom 

Tranaconducta&ce   2500 7700 junhoe 

Plate Current      8 41 mA 

Grid Voltage (Approx.) for plate current of 10 jtA —18 — — 

Grid Voltage (Approx.) for plate current of 60 ^A — — 23 volta 

• Tbla value can be meaaured by a metlvod involving a recurrent waveform such that the 

maximum ratings of the tube will not be exceeded. 

Vertical-Deflection Oscillator and Amplifier 

For operation In a 515-line, It-frmM system 

Unit No.1 Unit No.2 

MAXIMUM RATINGS (Design-Maximum Values) Oeailator AmpUStr 

DC Plate Voltage  350 650 volta 

Peak Poaitlve-Fulae PUte Voltage#   — 2500 volts 

Peak Negative-Pulae Grid Voltage  —400 —250 volts 

Peak Cathode Current   — 160 mA 

Average Cathode Current   — 50 mA 

Plate Dissipation   I N> walt» 

MAXIMUM CIRCUIT VALUES 

Grid-Circuit Resistance: 

For fixed-bias operation   2.2 2.2 megohma 

For cathode-bias operation   2.2 — megohms 

# Pulse duration must not exceed 15% of a vertical scanning cycle (2.6 milliseconds). 



Technical Data 263 

K *T2 

>T2 
6 7 

S I 

4 9 

S 19 
OT 

Tl 
2 II 

MC 
^ti 

H H 

12EJ 

6FM7 

DUAL TRIODE CTMT, ispmt 

Duodecar type used as combined vertical-deflection os- 

cillator and vertical-deflection amplifier in color and 

black-and-white television receivers. Triode unit No.l 

is used as an oscillator, and triode unit No.2 is used 

as an amplifier. Outlines section, 8C; requires duodecar 

12-contact socket. Types 13FM7 and 15FM7 are identi- 

cal with type 6FM7 except for heater ratings. 

♦FMT 

•.3 

1.05 

Heater VolUce (tc/dc)   

Heater Current   

Heater Warm-up Time (Average)   

Heater-Cathode Voltage: 

Average value   ±200 max 

Peak value   100 

13FM7 

13 

0.46 

11 

±200 max 

100 

Class At Amplifier 

CHARACTERISTICS 

Plate Voltage   

Grid Voltage   

Amplification Factor     

Plate Reeiatance (Approx.)   

Tranaconductance   

Plate Current   

Grid Voltage (Approx.) for plate current of 20 pA .. 

Grid Voltage (Approx*) for plate current of 200 *A . 

Unit Ne.l 

260 

—3 

66 

20000 

2200 

;.!• 

1SFM7 

14.6 

0.45 

11 

±200 max 

100 max 

Unit NoJ 

176 

—26 

6.6 

920 

6000 

40 

volte 

ampem 

eeconda 

volte 

volte 

volte 

volte 

ohms 

amhoe 

mA 

volte 

volts 

Vertical-Deflection Oscillator and Amplifier 

Far operation in a S2S-H»e, It-frame cyatem 

MAXIMUM RATINGS (Design-Maximum Values) 

DC Plate Voltage   

Peak Poaitive-Pulae Plate Voltage#   

Peak Negatlva-Pulae Plate Voltage   

Peak Cathode Current   

Average Cathode Current   

Plate Dtesipationt   

MAXIMUM CIRCUIT VALUES 

Grid-Circuit Rea fata nee: 

For Axed-btes operation   

For cathode-biaa operation   

# Pulse duration muit not exceed 26% of a vertical scanning cycle (2.6 miOheeoncfa). 

t A biaa reafator or other mean# fa required to protect the tube In absence of excitation. 

269 669 volte 
eaaaaaas 1609 volte 

400 —260 volte 

176 mA 

MM 60 mA 

l 10 watte 

l 1 tnegobra 

2.2 2.2 megohms 

m & ^ TWIN DIODE—r ACMft 

HIGH-MU TRIODE WlVtO 

Miniature type used in television receiver applications 

* aa corn^ne^ detector and af voltage amplifier 
in FM receivers. Outlines section, 6B; requires minia- 

KtOr-—*1^) ture d-contact socket. Heater: volts (ac/dc), 6.3; am- 

^ pt peres, 0.45; maximum heater-cathode volts, ±200 peak, 

9KR HH) average. 
4 

Triode Unit as Class A, Amplifier 

MAXIMUM RATINGS {Design-Maximum Values) 

Plata Voltage   330 volte 

Grid Voltage* PoalUve-biaa value   6 volte 

Plate Dbeipotion     1.1 watte 

CHARACTERISTICS 

Plate Voltage    269 volte 

Grid Voltage   —3 volte 

Amplification Factor  70 

Plate Roe fata nee (Approx.)   68909 ofaras 

Tranaconductanee       1200 *mhoa 

Plate Current  I mA 
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Diode Units (Each Unit) 

MAXIMUM RATIM68 (Design-Maximum Values) 

Plate Current       B mA 

CHARACTERISTICS, Instantaneous Value 

Tube Voltage Drop tor plate current of 20 mA   5 TOjte 

6FQ5A ^ 

wosa HIGH-MU TRIODE "(i/1^ 

Miniature type with frame grid used as rf-amplifier 

tube in vhf tuners of television receivers. Outlines A7 

section, 5C; requires miniature 7-contact socket. Type n 

2FQ5A is identical with type 6FQ5A except for heater 

ratings. 7FP 

„ A ,r , 2PQ8A SFQSA 

  2.8 6.3 xolts 
Heater Current ^ - - - - •    0.8 0.18 ampere 

Heater Warm-up Time (Average)   11 — aeconds 

Peak Heater-Cathode Voltage   ±100 max ±100 max volta 

Direct InUrel«tro<k C^paciUncta:* 

Grid to Pl«t«  0.52 pF 

Grid to C»tHo<l«, aod lnt«rn*l Shield    fi pF 

PUit« to Cathode. HoaUr. and Internal Shield   3.6 pF 

Heater to Cathode   2.6 pF 

* With external thield connected to cathode except aa noted. 

Class Ax Amplifier 

MAXIMUM RATINQS (Design-Maximum Values) 

Plate Voltaae   200 volti 

Grid Voltage, Nesative-biaa value   —60 volta 

Average Cathode Current   22 mA 

Plate Dissipation   2.5 watts 

CHARACTERISTICS 

Plate Voltaare   186 volts 

Grid Vdtage    —1.2 volts 

Amp] meat km Factor  74 

Plate Resistance (Appro*,)   6300 ohms 

Transconductance   12000 ^mhos 

Plate Current   8.$ mA 

Grid Volta** (Approx.) for plate current of 100 fiA   —4.6 volts 

MAXIMUM CIRCUIT VALUE 

Grid-Circuit Resistance, for cathode-bias operation   I meeohm 

6FQ7 Refer to chart at end of section* 

6FQ7/ 

MEDIUM-MU TWIN TRIODE 

6CG7 

•FQ7/KXS7 i-iK) 

Miniature type used as combined vertical- and horizon- QTa KT' 

tal-deflection oscillator in color and black-and-white O  

television receivers. Outlines section, 6E; requires 1 « 

miniature 9-contact socket. Type 8PQ7/8CG7 is identi- 

cal with type 6FQ7/6CG7 except for heater ratings. For typical operation 

as a resistance-coupled amplier, refer to Resistance-Coupled Amplifier 

section. 

•FQ7/«CG7 8FQ7/8CG7 

Re»t«r Voltage (ac/dc)   8.8 8.4 volta 

Heater Current   6.6 0.45 ampere 

Heater Warm-up Time (Average)   11 — aeconds 

Heater-Cathode voltage: 

Peak value   ±200 max ±200 max volta 

Avenge value   100 max 100 max volte 

Direct Jntereleetrode Capacitance* (Appro*.): Unit No. 1 Uait NoJ 

Grid to Plate   8.6 8.8 pP 

Grid to Cathode and Heater  2.4 2.4 pP 



Technical Data 265 

Pi*t* to C*tbo<3« and Heater  

Plate of Unit No.l to Plate of Unit No.2 ♦ ^ 

0.S4 0.26 PF 

PF 

MAXIMUM RATINGS (Dedlgn-Maximum Values) 

Plate Voltate   

Grid Volta*e, Poaitive-bias value   

Cathode Current   

Plate DkaipatSon: 

For either plate    

For both p la tea with both unite operating  

CHARACTERISTICS 

Plate Voltaee  

Grid Voltage    

AmpHAcation Factor   

Plate Reetetance (Appro*.)   

Tranaeonductance   

Plate Current   

Grid Voltage (Appro*.) for plate current of 10 jtA* .. 

Plate Current for grid voltage of —12.0 volte  

MAXIMUM CIRCUIT VALUE 

Grid Clreuit Reeistancc, For Axed^bias operation .. 

00 

0 

20 

0700 

3000 

10 

—7 

830 

0 

22 

4 

6.7 

250 

—8 

20 

7700 

2600 

9 

—18 

1.3 

1.0 

Oscillator 

Far eperatien In a S26-iine, 36-frame tr*t*ai 

MAXIMUM RATINGS (Design-Maximum Values) 

DC Plate Voltage  

Peak Negative-Puke Grid Voltage  

Peak Cathode Current   

Average Cathode Current   

Plate Dtesinatioa: 

For either plate   

For both plates with both units operating . . 

MAXIMUM CIRCUIT VALUE 

Grid-Circuit Resistance   

Vertical- Horisontal- 

Deflection Deflection 

Oscillator Ooeillater 

TYPE Gr07/6CG7 

FOR EACH UNIT 

K 25 O 

£ o 

2 to 
20 to 

15 
a 

f: 

>s U1 V 
r- <S a 

Z < to N 

7 
s! / 

to 

5 

a 

100 200 300 

PLATE VOLTS 

400 

92Cft-M42T 

volts 

volts 

mA 

watts 

watts 

volts 

volts 

obvns 

jtinbos 

mA 

volu 

mA 

megohm 

380 330 volts 

—440 ■ 660 volts 

77 380 mA 

22 22 mA 

4 4 watts 

6.7 6.7 watts 

2.2 2.2 megohms 

4 a 

N 
a a 

k 
K 2 r 

6t 

64 

6FS5 

2PS5, 3F55 BEAM HEX00E 

Miniature type used as rf-amplifier tube in vhf tele 

vision receivers. In this tube, grid No.l is the control 

grrid, g^rid No.2 is a focusing grid, grid No.8 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 Outlines section, 

5C; requires miniature 7-contact socket Types 2FS5 

and 3FS5 are identical with type 6FS5 except for 

heater ratings. 

Heater Voltage (ac/dc)   

Heater Current   

Heater Warm-up Time (Average) 

2FS5 

2.4 

0.6 

11 

3F86 

2.6 

0.46 

11 

6F86 

6.3 

6.2 

volts 

ampere 

acconda 
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Heator-Cftthodt VoH***: 

P«ak rahM   ±200 

Avermfft vslut     i00 

Direct Intcrelcctrode CapaclUnccs: 

Grid No.l to PkU  

Grid No.l to Cathode, Heater, Grid No.t, Grid 

No. 8, and Grid No.4   

Plate to Cathode, Heater, Grid No.2, Grid No.S, 

and Grid No.4    

• With external chield connected to pin 7, 

Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Voltage   

Grid-No.8 (Screen-Grid) Voltage   

Crld-No.l (Control-Grid) Voltage: 

Negatlve-biaa value   

Poeitive-biaa value  

Cathode Current   

Plate DUalpatkm   

Grid-No.8 Input   

CHARACTERISTICS 

Plate Voltage   

Grld-No.8 Voltage   

Grld-No.i Voltage   

Plate Reaietance (Appro*.)   

Tranaeonductance   

Plate Current   

Grid-No.8 Current    

Grid-No. 1 Voltage (Appro*.) for tranaconductance of 108 /miboa 

MAXIMUM CIRCUIT VALUE 

Grid-No.l-Circuit ReeUtance, For Exed-biae operation   

±200 max ±200 ma* 

100 max 100 

Shielded Uaahitided' 

0.08 

4.8 

2 

0.018 

4.8 

2.8 

800 

ISO 

—60 

0 

20 

8.26 

0.16 

275 

136 

—0.2 

0.24 

10000 

0 

O.i? 

voHe 

voita 

PF 

PF 

PF 

0.5 

volts 

volts 

volts 

volts 

mA 

watts 

watt 

volts 

volts 

volt 

megohm 

jimhoe 

mA 

mA 

volts 

megohm 

h P 

?)_ (T 

6FV6 SHARP-CUTOFF TETRODE % 

Miniature type used as rf amplifier in vhf tuners of 0— 

television receivers. Outlines section. 6C; requires 1- Ci 

contact socket. 7FC1 

Heater Voltage (ac/dc)   6.8 volts 

Hester Current   0.2 ampere 

Heater-Cathode Voltage: 

Peak value   ±200 max volts 

Average value   100 max volts 

Direct Interetectrode Capacitances :* 

Grid No.l to Plate  0.08 max pF 

Grid No.l to Cathode, Heater, Grid No.2, and Internal Shield .. 4.6 pF 

Plate to Cathode, Heater, Grid No.2, and Internal Shield   8 pF 

Cathode to Heater  2.7* pF 

* With external shield connected to cathode except as noted. 

• With external shield connected to ground. 

Class A. Amplifier 

MAXIMUM RATINGS (Deslgn-Msxlmum Values) 

PUte Voltage   27S volte 

Grid-No.2 (Screen-Grid) Supply Voltage  180 volts 

Grid-No.2 Voltage   See curve page 66 

Grid-No.l (Control-Grid) Voltage, PoelUve-blas value   0 vohs 

Cathode Current  26 mA 

Plate .DisalpaUon   2 watts 

Grid^No.2 Input: 

For gHd-No.2 voltages up to 60 volts   0.6 watt 

For grki-No.2 voltages between 60 and 180 volts    See curve page 06 

CHARACTERISTICS 

Plate Voltage   126 volts 

Grid-No.2 Voltage   86 volts 

Grid-No.l Voltage   —1 volt 

Piste Resktanea (Approx.)     0.1 megohm 

Transeon ducts nee   8000 ^rehoe 

Plate Current   10 mA 
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Grid-No. 2 Current      

Grid-No.I Voltage (Approx.) for plate eurreot at 20 pA 

MAXIMUM CIRCUIT VALUE 

Grid-No.l-Clrcuit RewisUnce  

Refer to chart at'end of section. 

1.5 

0.5 

znA 

volts 

megohm 

6FV8 

H 

P0 H & 

4 

02P 
5 

a cap 2 

IS 

a 

CT 

6FV8A MEDIUM-MU TRIODE— 

SHARP-CUTOFF PENTODE 5Fvt 

Miniature type used in television receivers as com- 

bined oscillator and amplifier. Triode unit is used as 

vertical-deflection oscillator; pentode unit is used as 

if or general-purpose amplifier. Outlines section, 6B; 

requires 9-contact socket. Type 5PV8 is identical with 

type GFV8A except for heater ratings. 

He*t«r Voltag* (ae/dc)   

Heater Current   

Heater Warm-up Time (Average)    

Heater-Cathode Voltage: 

Peak value   

Average value    

Direct Intereiectrode Capacitances: 

Triode Unit: 

Grid to Plate   

Grid to Cathode. Heater. Pentode Cathode. Pentode 

Grid No.5. and Internal Shield   

Plate to Cathode. Heater. Pentode Cathode. 

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   

Pentode Plate to Triode Plate   

IPV8 

4.7 

0.6 

11 

±200 max 

100 max 

6PV8A 

6.3 

0.46 

11 

±200 max 

100 max 

Shklded Unahlelded 

1.8 

2.8 

1.6 

1.8 

2.8 

0.02 max 0.01 max 

2 3 

0.16 max 0.03 max 

volte 

ampere 

•econde 

volte 

volt* 

PF 

PF 

PF 

PF 

PF 

PF 

PF 

Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Voltage .. 

Grid-No.2 (Screen-Grid) Supply Voltage   800 

Grid-No.2 Voltage   S( 

Grid-No.I (Control-Grid) Voltage, Poeitive-biaa value .. 

Plate Disripetion     

Grid-No.2 Input: 

For grid-No.2 voltages up to 166 volts   

For grid-No.2 voltages between 165 and 880 volts . 

MAXIMUM CIRCUIT VALUES 

Grid-No. 1-Circuit Realetance: 

For fLxed-biaa operation    

For cathode-bia* operation   

CHARACTERISTICS 

Plate Voltage   

Grid-No.2 Voltage  

Grid-No.l Voltage  

Amplification Factor   

Plate Reeistance (Approx.)   

Trans conductance   

Plate Current   

Grid-No.2 Current   

Crid-No.l Voltage (Approx.) for plate current of 

20 nA   

Far operation in a 625-iine, 36-fr*»c eyiUi 

MAXIMUM RATINGS (Design-Maximum Values) 

Pentode Unit 

800 volt* 

vohf 

See curve page 66 

0 volte 

2.3 watts 

0.56 watt 

See curve page 26 

  0.26 

  1 

Triede Unit Pentode Unit 

126 125 

125 

—1 —1 

46 

6600 200000 

8000 6600 

12 12 
— 4 

—7.6 —9 

Triode Unit 

megohm 

megohm 

volte 

volte 

volt 

ohma 

jtmboe 

mA 

mA 

volte 

DC Plate Voltage   

Peak Negative-ruleo Grid Voltage ...   

Peak Cathode Current   

Average Cathode Current   

Plate Dksipation   

MAXIMUM CIRCUIT VALUE 

Grid-Circuit ReaUtance* For cathode-biae operation 

830 volts 

—250 volte 

70 mA 

20 mA 

2 watts 

S megohms 
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6FW5 BEAM POWER TUBE 

Glass octal type used as horizontal-deflection amplifier 

in television receivers. Outlines section, 19B; requires 

octal socket. Heater: volts (ac/dc), 6.3; amperes, 1.2; 

maximum heater-cathode volts, ±200 peak, 100 average. 

i 

2 
H 

2 
H 

a 

6CK 

Horizontal-Deflection Amplifier 

For opcrmtlon la • S3S-llae, SO-fraMi tyatcai 

MAXIMUM RATINOS (Design-Maximum Values) 

DC PUte Volute   770 Tolta 

Peak Poeltive-Puke Plate Voltato#   WOO volta 

DC Grid-No.Z (Screen-Grid) Voltage   220 eolta 

Peak Negative-Pulse Grid-No.l VolUge   —SM volts 

DC Grid-No.l (Control-Grid) Voltage   —65 volts 

Peak Catbode Current   610 mA 

Average Cathode Current   176 mA 

Plate Diasipatkm*   18 watts 

Grid-No.2 Input   3.6 watts 

Bulb Temperature (At hottest point)   220 C 

MAXIMUM CIRCUIT VALUE 

Grid-No.1-Circuit Reaiatance   ..   1 megohm 

# Pulte duration must not exceed 16% ot a horisontal scanning cycle (10 microaeeonds). 

• A bias resistor or other means b required to protect the tube in abeence of excitation. 

6FW8 Refer to chart at end of section* 

5 

b 

7 

H 

^EC97 high-mu triode h" 

Miniature type with frame grid used for rf-amplifier 0 11 

applications in vhf tuners of television receivers. Out- 

lines section, 5C; requires miniature 7-contact socket 7PP 

Heater VolUge (ec/de)   6.3 

He*Wr Currrat  0.3 

Pe*k HegUr^Cetbode VolUge   ±100 max 

Direct Inter electrode CepeeiUnete: Ueahl elded Shielded 

Grid to PUU  0.60 0.46 

Grid to C*thode. Hegter* and InUrnei Shield .... 4.76 4*76 

PUte to Cathode, Heater, and Internal Shield ... 3.3 4.3 

Grid to Heater   0.36 max 0.28 max 

PUte to Cathode   0.36 0.21 

Cathode to Grid    * 3.2 S.2 

Heater to Cathode   2.6 2.6 

Class At Amplifier 

MAXIMUM RATINGS (Absolute-Maximum Values) 

PUte Supply Voltage   650 

PUte Voltage   200 

Grid VolUge, Negmtive-bUa rake   —60 

Cathode Current    20 

PUte Dfeaipetkm   2.2 

CHARACTERISTICS 

PlaU VolUge   166 136 136 136 

Grid VolUge   —1 —3.1 —6 —4.6 

TraneconducUnce   13000 626 126 — 

Amplification Factor   70 — — — 

PUte Current   11 — — 0.1 

MAXIMUM CIRCUIT VALUES 

Cathode*Heater Circuit Reebtance   0.02 

Grid*ClrcuIt Reebtance       • 1 

rolte 

ampere 

rolta 

PF 

pF 

PF 

PF 

PE 
pF 

PF 

rolte 

rolta 

rolta 

mA 

tta 

rolta 

rolta 

pmboe 

megohm 

megohm 
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DUAL TRIODE 

Krz NC 

Ft 
T k 

3 a 

NC 
4 4 

*T 

3 10 

T| 
2 II 

Ft 
12 

H H 

12E0 

6FY7 

I5FY7 

Duodecar type used as combined TerticaLdeflection os- 

cillator and vertical-deflection amplifier in television 

receivers. Triode unit No.l is used as an oscillator, 

and triode unit No.2 is used as an amplifier. Outlines 

section, 8D; requires duodecar 12-contact socket. Type 

15FY7 is identical with type 6FY7 except for heater 

ratings. 

Heftier Voltage («c/dc)   

Hftftiar Current  

Heftier Wftrm-up Time (Average) 

Heftter^Cfttfuxle VolUge: 

Peek vftlue   

Average value   

IFY7 

€.3 

3.06 

200 max 

100 max 

15FY7 

14.7 

0.43 

11 

±200 

100 

volte 

amperes 

seconds 

volts 

volts 

Class Ai Amplifier 

CHARACTCItiSTICS 

Plate Voltage   

Grid Voltag*        

AmpiiAcatkm Factor      

Plate Heeistance (Approx.)   

Tranaconductance   

Plate Current    

Grid Voltage (Appro*.) for plate current of SO aA 

Grid Voltage (Appro*.) for plate current of 60 ^A , 

Plate Current (Appro*.) for grid voltage of —23 volte 

Vertical-Deflection Oscillator and 

Far operation in a 62S-liixe, St-frame kjsUm 

MAXIMUM RATINGS (DesigivMaximum Values) 

DC Plate Voltage     

Peak Poeltive-Pulae Plate Voltage#   

Peak Negative-PuUe Plate Voltage   

Peak Cathode Current  

Average Cathode Current   

Plate Dkaipatkm    

MAXIMUM CSGCUrr VALUES 

GHd~Cireuit Resistance   

Unit No.l Unit NaJ 

230 130 volts 

—3 —17.3 volts 

33 6 

40300 020 ohms 

1000 6300 gmhoa 

1.4 36 mA 

—3.6 _ volts 
_ 

—36 volts 
— 6 mA 

Unit Nft.l Unit No2 

Oacillfttar Amplifier 

330 275 volts 

2000 volU 

—400 —250 volts 

70 176 mA 

20 30 mA 

1 7t watts 

2.2 2.2 megohms 

# Pulse duration must not exceed 13% of a vertical oeannlng cycle 

tA bias raektor or other meana b required to protect the tube in 

Refer to chart at end of section* 

Refer to chart at end of section. 

(2.3 mlllfeeeonda). 

a bee nee of excitatkm, 

6660 

6011 

H 

1 H P S 
4 « 

K 

•j 3 7 

2 K •l 
SS 

9NH 

BEAM POWER TUBE 6GB5 

13GB5, 27GBS/PL5M 

Neonoval type used as horizontal-deflection amplifier 

in television receivers. Outlines section, IDE; requires 

neonoval 9-contact socket. Typical instantaneous char- 

acteristics (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 ihA, 37. Types 13GB5 and 27GB5/ 

PL500 are identical with type 6GB5 except for heater 

ratings. 

„ SCBS 

Heater Voltage (ac/dc)   A3 

Heater Current   1.38 

Heater-Cathode VolUge: 

Peak vftlue   ±230 mex 

Average vahia    123 

11GBS 

27GB3/ 

PL366 

13.3 27 volts 

0.6 0.3 amperea 

±250 ma z ±230 max vohs 

123 ma. i 123 max volts 
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Horizontal-Deflection Amplifier 

For oporatioB ia ■ S2S4Ibo. oyvtoa 

MAXIMUM RATINQS (Design-Moximum Values) 

« e 

276 volts 

7700 volts 

276 whs 

276 mA 

17 watts 

6 wstts 

DC GHd-No.2 (8cr#«i^GHd)   

Aver*** Cathode Current   

Plate DiMip*tk>DA    

Grid-No.2 Input*     

MAXIMUM CIRCUIT VALUES 

Grid-No.l-Circuit Resbtanee: 

Without grid current   

With grid current (horisontal*oatput aerrice only)   

# PuUc duration muat not exceed 15% of a horiiontal acannln* cycle (10 microeeconde). 

A A blaa resbtor or other meane b required to protect the tube in abaence of excitationo 

* Grid-No.2 input may reach 6 watt* for plate-dbaipation vaiuea below 11 watts. 

M 

0.5 

2.2 

sMgoha 

megohms 

6GC5 
BEAM POWER TUBE 

Neonoval type used in color and black-and-white tele- 

vision receiver applications and as output tube in 

audio-amplifier applications. Outlines section, 10D; re- 

quires neonoval 9-contact socket. 

Heater Voltage (ae/dc)        

Heater Current   

Heater-Cathode Voltage: 

Peak value .   

Average value     

Direct Interelectrode Capacitances (Appro*.): 

Grid No.1 to Plate  

Grid No.l to Cathode0 Heater, Grid No.2, and Grid No.l 

Plate to Cathode* Heater* Grid No.2* and Grid No.8 — 

Class A Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Voltage   

Grid-No.2 (Screen-Grid) Voltage   

Plate Dbsination   

Grid-No.2 input   

TYPICAL OPERATION AND CHARACTERISTICS 

Plate Voltage   

Grid-No.2 Voltage    

Grid-No. 1 Voltage   

Cathode-Bias Reebtor   

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 Rcsbtanee (Approx.)    

Trans conductance   

Load Resbtance ...   

Tota» Harmonic Distortion    

Maximum-Signal Power Output     

MAXIMUM CIRCUIT VALUES 

Grid-No.l-Clrcuit Resbtance: 

For flxed-bb* operation   

For cathode-bias operation   

110 

110 

— 7.5 

7.6 

40 

60 

4 

10 

13000 

8000 

2000 

10 

t.1 

H & 
4 b 

K 
3 T 

2 a 
eg 

* 

02 

6.3 

1.2 

±r200 max 

100 max 

0.0 

13 

7 

volt* 

ampere* 

volts 

volts 

PF 

pF 

PF 

220 

140 

12 

i.4 

200 

126 

180 

8.6 

46 

47 

2.2 

8.6 

28000 

8000 

4000 

10 

8*8 

0.1 

0.6 

volts 

volts 

waits 

watts 

volts 

volts 

volts 

ohms 

volts 

mA 

mA 

mA 

mA 

ohms 

junbea 

ohms 

per cent 

watts 

megohm 

megohm 

6GE5 
BEAM POWER TUBE 

12GKS, 17GE5 

Duodecar type used as horizontal-deflection-amplifier 

tube in television receivers. Outlines section* 15A; re- 

quires duodecar 12-contact socket. Types 12GE5 and 

17GE5 are identical with type 6GE5 except for heater 

ratings* 

4 7 

S i 

4 4 

K 
3 10 

•l 

2 II 
o 

u m 

12BJ 
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•GBS 1IGBJ I7GB8 

Voltw (ic/dc)   M 12.6 16.8 toliM 

Hester Current  1.2 6.6 0.46 anpero 

Henttr Wmrm-up Time (Averse)   — 11 11 secondi 

Hcater-Cethode VolUfe: 

Penk value   ±200 mnx ±200 mmx ±200 mix rolU 

ATcnse vnlue   100 max 100 max 100 max toIu 
4 

Class At Amplifier 

P#at*4e Trlodi^ 

CHARACTERISTICS Cenaactiaa Coaaeetlaa 

PlaWVolUge   60 260 160 wlt» 

Grid-No.2 (Screen-Grid) Voltage   160 160 150 toIU 

GHd-No.l (Control-Grid) Voltage .   0 —22.6 — volta 

Amplification Factor   — — 4.4 

Plate Reabtance (Approx.)   — 16000 — ebms 

Tra&econductance   — 7300 — amhoe 

Plate Current   646* 66 — raA 

Grid-No.2 Current  27* 1.8 — uA 

GrW-No.l Voltage (Approx.) for plate current 

of 1 mA   — —42 — volte 

9 Grid No.2 tied to plate. 

•Thji value can be meaeurcd by a method involving a recurrent waveform eucb that the 

maximum ratings of the tube will not be exceeded. 

Horizontal-Deflection Amplifier 

Per eperatien in a 626-Um, It-frame ayatem 

MAXIMUM RATINGS (Design-Maximum Values) 

DC Plate Supply Voltage   770 volts 

Peak Positive-Pulse Plate Voltage#   6600 volte 

Negative-Pulse Plate Voltage   —1600 volte 

DC Grid-No.2 Voltage     220 volte 

Peak Negative-Pulse GHd-No.l Voltage   —330 volte 

DC GHd-No.i Voltage .T:. -S* Zhl 

Peak Cathode Current   860 mA 

Average Cathode Current   176 mA 

ft-*   A7! *52 

Grid-No.2 Input     3,5 watte 

Bulb Temperature (At hottest point)   200 'C 

MAXIMUM CIRCUIT VALUE 

Grid-No.l Circuit Rcsfetanee   I megohm 

# Pulse duration must nut exceed 15% of a horitootai scanning cycle (10 microaaeonda). 

t A bias rcsbtor or other means b required to protect the tube In absence of excitation. 

p 
K IC 6 7 

S 
k 

a 4 * 

K 3 10 
6 3 

ir 
a 

0. 
H H 

12BJ 

BEAM POWER TUBE 

6GF5 

Duodecar type used as horizontal-deflection amplifie; 

in television receivers. Outline* section, 8D; require 

duodecar 12-contact socket. Heater: volts (ac/dc), 6.3 

amperes, 12; maximum heater-cathode volts, :±2(X 

peak, 100 average. 

Class Ai Amplifier 

CHARACTERISTICS 

Plate Voltage   

Grid-No.2 (Screen-Grid) Voltage   

GHd-No.l (Control-Grid) Vohage   

Amplification Factor   

Plate Reabtance (Approx.)   

Trans conductance   

Plate Current   

Grid-No.2 Current   

Grid-No.l Voltage (Approx.) for plate current of 

1 mA   

• Grid No.2 connected to plate. 

• These values can be measured by a method Involving 

maximum ratings of the tube will not be exceeded. 

Pea ted# Trie do9 

Co an action Ceanectiea 

60 260 160 volts 

160 160 150 volte 

0 —26.6 — volts 
— 4.2 

_ 
0.26 — mcgobm 

4700 . Aim hoe 

346♦ 34 mA 

33* 1.6 mA 

—46 r volts 

a recurrent waveform such that the 
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Horizontal-Deflection Amplifier 

F*r NHmtidB ts • S2S-Bm» St-fnuna tftUm 

MAXIMUM RATINGS (Detign-MaKimum Values) 

DC PUte Supply VolUce    • tTS Toft* 

Peek Puitiya*Pulse Plate VolUee#   WOO volts 

Pssk Neestive*Pulse Plate VolUf*   —1500 votts 

DC GHd-No.2 VoltMre   220 volts 

Peek N«*stive-Pulse GH4*Nai Voltsge . —8S0 volts 

Negative DC GrW-No.t Voltaae   —65 vohs 

Peak Cathode Curieot    600 mA 

Average Cathode Current   160 mA 

Piste Dissipationf   • watts 

Grid-No.2 Input   2.6 wstts 

Bulb Temperature (At hottest point)   200 C 

MAXIMUM CIRCUIT VALUE 

Grld-No.l-Circuit Resistance   1 roetohm 

# Pulse duration must not exceed 16% of a horisontsi scannint cycle (10 microseconds), 

t A blss resistor or other means fcs required to protect the tube in absence of excitation. 

H 

6GF7 K 

. 1^__ - DUAL TRIODE KT2(5vf^c\?)N« 

6GF7A . dfeife 
I»CF7, 1KJF7A, *r,SA,W\ 

13GF7, 13GF7A (Fj-  

Novar types used as combined vertical-deflection oscfl- *Ti •?) 

lator and vertical-deflection amplifiers in color and 9QD 

black-and-white television receivers. Outlines section, 11A and 30A, re- 

spectively; require novar 9-contact socket. For curves of average plate 

characteristics for Unit No.l and Unit No.2, refer to types 6DR7 (Unit 

No.l) and 6EM7, respectively. Types 10GF7 and 10GF7A and types 13GF7 

and I3GF7A are identical with types 6GF7 and 6GF7A except for heater 

ratings. 

•GF7 IftGF? 13GF7 

SGF7A ISCFTA I3GF7A 

Hester Voltsf# (sc/dc)   6.3 6.7 13 volts 

Hester Current   0.685 0.6 0.46 ampere 

Hester Wsrm-up Time (Avenge)   — H 11 seconds 

Hester*C*thode Voltage: 

Peak vslue   ±200 max ±200 msx ±200 msx volts 

Average value   100 max 100 max 100 max volts 

Direct Interelectrode Capacitances (Approx.): Unit No.l Unit NoJ 

Grid to Plate   4.6 6 pP 

Grid to Cathode and Hester   2.4 6.6 pP 

Piste to Cathode and Hester   0.26 1.4 pF 

Class At Amplifier 

CHARACTERISTICS Uait No.l Unit N»J 

Plate Voltage   260 160 volts 

Grid Voltage   —8 —20 volts 

A mpli ft cation Factor   64 6.4 

Plate Resistance (Approx.)   40000 760 ohms 

Tnnsconductance   1600 7200 ambus 

Grid Voltage (Approx.): 

For piste current of 10 aA   —6.6 — voKs 

For piste current of 100 aA   — —46 volts 

Piste Current   1.4 60 mA 

For plate voltage of 60 volts and sere grid voltage — 06 mA 

For grid voltage of —22 volts   — 10 mA 

Vertical-Deflection Oscillator and Amplifier 

Per operation In a 626»ltnea 36<{rame system 

Unit No.l Unit Ns.2 

MAXIMUM RATINGS (Design-Maximum Values) Osdllatar Ampliler 

DC Plate Voltage   MO 330 volta 

Peak Positive-Pulse Plate Voltage 

(Absolute Maximum)#    — 1600* volts 

Peak Negative-Pulse Grid Voltage   —400 —260 volts 

Peak Cathode Current   77 176 »A 

Average Cathode Current   22 60 mA 

Plate Dissipation   1.6 11 watta 
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MAXIMUM CIRCUIT VALUES 

Grid-Circuit RceisUnc*: 

For crrid-restfttor-biM or cathode-bta operation . 2.2 2.2 mttoha* 

• Under no circumstances should this shsohite value be exceeded 

# Pulse duration must not exceed 16% of a vertical scanning cycle (2.6 millisecond*). 

Refer to chart at end of section. 66H8 

MEDIUM-MU TRIODE— AflUSlA 

h ct) ^ SHARP-CUTOFF PENTODE OVFnOM 
5GH6A 

Miniature type used in multivibrator-type horiaontal- 

15 deflection circuits and for age-amplifier or sync-sepa- 

(2)1rator applications in color and black-and-white tele- 

c KT vision receivers. Outlines section, 6B; requires minia- 

ture 9-contact socket. Type 5GH8A is identical with 

SAE type 6GH8A except for heater ratings. 

SGHSA 6GHSA 

Heater VolUge (ac/dc)   4.7 6.S volte 

Heater Currtnt   0.6 0.46 ampere 

Heater Warm-up Time (Average)   11 11 aeconck 

Heater-Cathode Voltage: 

Peak value   rt200 max ^200 max volta 

Average vahje   100 max 100 max volta 

Direct Interelectrode Capacitances: Unshielded Shielded 

Triode Unit: 

Grid to Plate   1.7 1.7 pF 

Grid to Cathode. Heater. Pentode Grid No.S. 

Pentode Cathode, and Internal Shield   3 8.2 pF 

Plate to Cathode. Heater. Pentode Grid No.3, 

Pentode Cathode, and Internal Shield   1.4 1.9 pF 

Heater to Cathode   8 .«i 3 pF 

Pentode Unit: i*'1 V 

Grid No.l to Plate    0.02 max 0.01 max pF 

Grid No.l to Cethode, Heater. Grid No.2, 

Grid No.3. and Internal Shield ...   6 6 pF 

Plate to Cftthorfe, Heater. Grid No.2. Grid No.3. 

end Internal Shield   2,6 3,4 pF 

Heater to Cathode. Grid No.3. and Internal Shield 3 3 pF 

Class A, Amplifier 

CHARACTERISTICS Tri«d« Uait PenUdeUnit 

Pl*t« VollM.   125 125 toKj 

Gnd-No.2 Voltage .. — 126 Toha 

Grid-No. 1 Voltage —1 —1 volta 

Amplification Factor   46   

Plate Reeistance (Approx.)    6400 200000 jAw™ 

Tranaconductance   3600 7600 ^mhot 

Plate Current   13.6 12 mA 

Grid-No.2 Current    — 4 mA 

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

10 mA   —8 —8 volta 

TTPtSGHBM 
TmooeuNft 

»> 
* 

& 
K 

f 

t •p 

A 

=B 

0 no 400 SOO 

PtATE V0US M9U-HIM21TI 

JTYPE6CH8A' 

ten 
u 

ECf0 
N 

(MO 
2 

OA 
1 

-1.5 
a 

3 s 

255 0 

PLATE VOLTS Sece-IOiMT 
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Horizontal-Deflection Oscillator 

F«r ftptratfoa is a IZMItie, Jt-fraa# tytitm 

MAXIMUM XATIN6S (Design-Maximum Values) TrM4t Uait FcnteAeUait 

Plate Voltage   360 

Grid-No.2 (Screen«<jrtd) Voltage   — 320 

Grid-No.l (Cootrol-Grtd) Voltage: 

PoalUve-4>iaa Tahie   0 0 

Peak negative value   — —1'* 

Peak Catkode Current   — 300 

Average Catbode Current   -7 20 

Plate Dissipatk>o   2.6 2.6 

GHd-No.2 Input   — 0.66 

MAXIMUM CIRCUIT VALUES 

Grid-No. i-Clmiit Reeiataoce: 

For fixed-bias operation   2.2 2.2 

For catbode-bias operation   2.2 2.2 

66J5 Refer to chart at end of section. 

▼otts 

volts 

volts 

voHs 

mA 

mA 

watte 

watt 

megobms 

megohms 

6GJ5A 
BEAM POWER TUBE 

12GJSA, 17GJSA 

Novar type used in high-efficiency horizontal-deflec- 

tion-amplifier circuits of television receivers. Outlines 

section, 32; requires novar 9-contact socket. For curve 

of average characteristics see type 6GW6. Types 

12GJ5A and 17GJ5A are identical with type 6GJ5A ex- 

cept for heater ratings* 

H p % 
4 A 

a 

a 

SGJSA 

6.3 

1.2 

12GJ3A 

12.6 

0.6 

11 

17CJ6A 

16.S 

6.46 

11 

:200 max 

100 max 

±200 max 

100 max 

t200 max 

100 max 

0.26 

16 

6.6 

volta 

amporva 

seconds 

voHs 

vohs 

PF 

pF 

PF 

16000 

7100 

70 

2-1 

ohms 

Mm bos 

mA 

mA 

volts 

Heater Voltage (ae/de)   

Heater Current    

Heater Warm-up Time (Average)   

Heater-Cathode Voltage: 

Peak value   

Average value    

Direct Interelectrode Capacitances (Appro*.): 

Grid No.l to Plate   

Grid No.l to Cathode. Heater, Grid No.2, and Grid No.S 

Plate to Cat bode. Heater, Grid No.2, and Grid No.S ... 

Class Ai Amplifiar 

Triads 

CHARACTERISTICS Coanectien Pentode Connection 

Plate Voltage   160 60 260 volts 

Grid-No. 2 Voltage   160 160 160 volta 

Grid-No.1 Voltage   —22.6 0 —22.6 voKa 

Mu-Factor, Grid No.2 to Grid No.l   4.4 — 

Plate Resistance (Appro*.)    — — 

Trans conductance   — — 

Plate Current   — 300- 

Grid-No.2 Current   — 32* 

Grid-No.I Voltage for plate current of 1 mA . — — 

• This value can be measured by a method involving a recurrent waveform sucb that the 

maximum ratings of the tube will not be exceeded. 

Horizontal-Deflection Amplifier 

Fer operaUaa la a 626-liae, 36-framt system 

MAXIMUM RATINGS (Design-Maximum Values) 

DC Plate Supply Voltage   

Peak Poaitive-Pube Plate Voltage#   

Peak Negative-Pulse Plate Voltage   

DC Grid-No.2 Voltage   

DC Grid-No.l Voltage   

Peak Negative-Pulse Grid-No.l VoKage   

Peak Cathode Current   

Average Cathode Current   

Plate Diasipatton*   

Grid-No.2 Input   

Bulb Temperature (at hottest point)   

MAXIMUM CIRCUIT VALUE 

Grid-No.l-Circuit Resbtanee: 

For grid-resbtoivbias operation'   

# Pube duration must not exceed 16% of a borlsontai scanning cycle (10 mieroeeeonds). 

* A bias resistor or other means b re<iuired to protect the tube in absence of excitation* 

770 

6600 

—1600 

220 

—66 

—330 

660 

176 

17.6 

3.6 

240 

volta 

voha 

vohs 

volta 

volta 

volte 

mA 

mA 

watts 

watts 

•C 

megohm 
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W a 
4 a 

X 7 

z a 

4 

MEDIUM-MU TRIODE— 

SHARP-CUTOFF PENTODE 

6GJ7 

6GJT/ 

ECF801 

•017 

Miniature types used as combined oscillator and mixer 

tubes in color and black-and-white television receivers 

utilizing an intermediate frequency in the order of 

40 MHZ, Outlines section, 6J; require miniature 9- 

contact socket. Type 8GJ7 is identical with types 

6GJ7 and 6GJ7/ECF801 except for heater ratings. 

Halter VolUtxe (ac/dc)   

He«t«r Currant   

Peak Haaler-Cathoda Voltaaa* 

•GJ7 

•GJ7/ECFM1 8CJ7 

6.S S.0 

0.41 0.8 

±110 max XHOmax 

▼olta 

ampere 

volu 

Class Ax Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate-Supply Voltage   

DC Plate Voltage  

GHd-No.2 (Screen-Grid) Supply Voltage   

DC Grid-No.2 Voltage    

DC Grid-No.l (Control-Grid) Voltage   

Cathode Current    

Plate Dissipation   

Grid-Nov2 Input*  !.!.!!!!!! 

CHARACTERISTICS 

DC Plate Voltage   

DC Grld-No.2 Voltage  ! 1! 

DC Grid-No.l Voltage    

Amplification Factor  1! 

Plate ReeUtance (Approx.)      . < 

Trans conductance   

Plate Current     !! i.!!!.. 

Grid-No.2 Current  !!.!!!!!!!!! 

S'H'w0,1 Vo^ge for grid-No.l current of 6.8 uA 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation   

For cathode-bias operation   

Triode Unit Pentode Unit 

600 600 volts 

140 276 volts 

—• 600 volts 
— 276 volts 
— —60 volts 

22 20 mA 

1.8 2.4 watts 
" 0.66 watt 

100 170 volts 

— 120 volts 

—8 —1.2 volts 

20 66* 

0.86 megohm 

HOOO gmhoa 

mA 16 10 

— 8 mA 

—1.8 max —1.3 max volts 

0.6 1 megohm 

0.6 2.2 megohms 

s by limiting the heater-cathode 

rms. 
ona rio.x \o gna no.x, approximate value. 

• v*? wntroUgrid bias is between —1.6 and —2 volts, screen-grid dissipation is limited 

Is 0 8S watL hi** ^ in*at#r —2 voiU, maximum screen-grid dissipation 

H 

a A 

6 3 

T 
Q 

Refer to chart at end of sectiom 

HIGH-MU TRIODE 

6GJ8 

6GK5 

2GK5. 3GK5. 4GK5 

Miniature type with frame grid used as grounded-cath- 

ode rf-amplifier tube in vhf tuners of color and black- 

And-white television receivers. Outlines section, 5C; re- 

quires miniature 7-contact socket Types 2GK5, 8GK5, 

and 4GK5 are identical with type 6GK6 except for 

heater ratings. 

1GK5 

2,8 

0.6 

11 

8GK6 

2.8 

0.46 

11 

4GK5 

4.0 

as 

ii 

6GK6 

6.8 

0.18 

Htatcr Yohagc (ac/dc)   

Boater Current    

Heater Warm-up Time (Average) 

Peak Heater-Cathode Voltage   ±100 max ±100 max ±100 max ±100 max 

Direct Interelectrode Capacitances (Appro*.) :* 

Grid to Plate   0.62 

Grid to Cathode, Heater, and Internal Shield   6 

Plate to Cathode. Heater, and Internal Shield   8.6 

Heater to Qathoda   8.6« 

vohs 

ampere 

seconds 

vohs 

PF 

PF 

PF 

PP 
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• With ext^mml thScM eonn«etc4 tc eatho<k, except m noted. 

•With external shield ud intemml shiekl connected to ground. 

Class At Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

Fhite VolUge     200 volte 

Grid VoltAge: 

Negstive-blwi veiut   —60 volte 

Foeitive-biee velue   0 volte 

Average Cathode Current   22 mA 

Plate Dbelpation   2.6 watte 

CHARACTERISTICS 

Plate Voltage   126 volte 

Grid Voltage   —1 vohe 

Amplification Factor   78 

Plate Keabtanee (Approx.)   6400 ohmi 

Tranaeonduetance   16000 ^mhoe 

Plate Current    11.6 mA 

Input Reebtance*   276 oatrm 

Input Capacitance^   11.2 pF 

Noiee Figuref   ^7 dB 

Grid Voltage (Appro*.) for traneconductance of 160 ^mboe   —4.2 volta 

Grid Voltage (Appro*.) for traneconductance of 1600 ^mhoe   —2.6 volta 

MAXIMUM CIRCUIT VALUE 

Grid-Circuit Resistance, for catbode-biaa operation   1 megohm 

• Measured at 200 MHe with heater voHa = 6.8 and plate effectively grounded for rf voltage*. 

t For a neutralised triode amplifier at a frequency of 200 MHa with signal source impedance 

adjusted for minimum nobs output. 

TYPE 66K5 

S 
E40 

O ■v 
♦ 

< 30 

®> 
d 

A, 

O 
F * N 

•> 

0 

POO 200 

PLATE VOLTS 

360 

sccsHioasr 

7 

e 

6GK6 POWER PENTODE N (% 

10GKS. UGKt «, 4 

Miniature type used in the output stage of audio am- 

plifying equipment and also in the video output stage 

of color and black-and-white television receivers. Oat- •• 

lines section, 6G: requires miniature 9-contact socket. 

Types 10GK6 and 16GK6 are identical with type 6GK6 * 

except for heater ratings. 96K 

«GK« lOGKt 1<GK( 

Heater Voltage (te/dc)   6.3 16.6 16 

Heater Current    0.76 0,46 0.8 

Heater Warm-up Time (Average)   — 11 11 

Peak Heater-Cathode Voltage  , .  ^100 ma* ±100 max ±100 max 

Direct Interelectrode Capacitances: 

Grid No.1 to Plate      0.14 max 

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

Internal shield ......••«•..........10 

Plate to Cathode. Heater, Grid No.2, Grid Ko.8. and 

Internal ^ieW   * 

volta 

ampere 

seconds 

volts 

pF 

PF 

P* 
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Class ^ Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

PUU Supply VolUge   Sd6 

PUUs Volmgt   g30 

Grid-No.2 Supply VolUge   $06 

GHd-No.2 (Screen-Grid) VolUge   $30 

Grid-No.l (Control-Grid) Voltage, Negatlve-biae value   —100 

Cathode Current   $5 

Plate Difttlpation   18.2 

Grid-No.2 input. Peak   4 

Grid-No.2 Input, Average   2 

CHARACTERISTICS AND TYPICAL OPERATION 

Plate Supply Voltage   260 

Grid-No.2 Supply Voltage   2$$ 

Catbode-Biaa Resistor   185 

Mu-Factor, Grid No,2 to Grid No.l   19 

Plate ReaiaUnce (Approx.)   88000 

TranscondueUnee   11800 

Peak AF Grid-No.l VolUge   7.3 

Zero-Signal PlaU Current   4g 

Maximum-Signal PlaU Current   60-6 

Zero-Signal Grid-No.2 Current   5.5 

Maximum-Signal Grid-No.2 Current   10 

ERecUvc Load ReebUnce   6200 

ToUl Harmonic Distortion   10 

Maximum-Signal Power Output      6.7 

volta 

volta 

volts 

volts 

volta 

raA 

wmtla 

watts 

watts 

volU 

volts 

ohms 

ohms 

am hoe 

volts 

m A 

m A 

mA 

mA 

ohms 

per cent 

watts 

Push-PuM Class AB, and Class B Amplifier 

MAXIMUM RATINGS (Same as for Class A. Amplifier} 

TYPICAL OPERATION (Values are for two tubes) 

Clau ABi CUm B 

PUte VolUjte   860 800 250 800 

Grid-No.2 VolUge   250 800 250 800 

Grid-No.l VolUge   — — —21.6 —14.7 

Cathode-Biaa Reabtor   180 180 — — 

Peak AF Grid-No. 1-to-Grid-No.l VolUge 22.4 28 22,4 28 

Zero-Signal Plate Current   $2 72 20 16 

Maximum-Signal PlaU Current   76 02 76 02 

Zero-Signal Grid-No.2 Current   7 8 2.2 1.6 

Maximum-Signal Grid-No.2 Current .. 16 22 16 22 

Effective Load ReabUnce (plate to plate) 8000 8000 8000 8000 

ToUl Harmonic Distortion   8 4 8 4 

Maximum-Signal Power Output   11 17 11 17 

MAXIMUM CIRCUIT VALUES 

Grid-No.l-Clretiii ReebUnce: 

For flxed-hiaa operation   0.6 

For cathode-biaa operation       I 

volts 

volts 

volU 

ohms 

volta 

mA 

mA 

mA 

mA 

ohms 

per cent 

watts 

megohm 

CM 

a 

cy 

33200 

1 a: 
ouj 

§*'50 

60 
u 

3 

TYPE 6GK6 

QRIO-Nft. 2 VOLTS • 250 
• 

    
1 

i 

□a 

1 VOL Of 

S] 

-2 

TS Eg - -4 

mm Ecj-O 

%r*o 

100 200 800 

PLATE VOLTS 92C8-tft03T 
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6GL7 
DUAL TRIODE 

Glass type used as combined vertical-deflection-oscil- 

lator and vertical-deflection-amplifler tube in color and 

black-and-white television receivers. Outlines section, 

13B; requires octal socket. Heater: volts (ac/dc), 6.3; 

amperes, 1.06; maximum heater-cathode volts, ±200 

peak, 100 average. 

ni 
s 4 

b KT 3 

2 

a 

Gt 

Class Ai Amplifier 

CHARACTERISTICS 

Plata Voltage   

Grid Volt***   

AmpHAcatioQ Factor   

Plate RatUiancc (Approx.) 

Tranaconductaocc   

Plato Current ...   

Gild Voltage (Approx.): 

For plat* current of 20 

For plate current of 200 

mA 

*A 

For operation in a 52£-b 

MAXIMUM RATINGS (Design-Maximum Values) 

DC PUte Voltage   

Peak Poeitlve-Pube Plate Voltage   

Peak Negative*Pulae Grid Voltage    

Peak Cathode Current   

Average Cathode Current   

Plate Dissipation*   

MAXIMUM CIRCUIT VALUES 

Grid-Circuit Resistance: 

For Axed-bta* operation   

For cathcxk^biaa operation   

Unit No.l Unit No.2 

260 175 volts 

—3 —25 voiu 

M 6 

30000 780 ohms 

2200 4400 pmhoe 

2 46 mA 

—6.8 volts 

—60 volts 

d Amplifier 

me system 

Unit Ne.l Unit No J 

Oacillater Amplifler 

360 560 volts 

1600# volts 

—400 —260 volts 

175 mA 

rnmmm 60 mA 

I 10 waits 

1 1 megohm 

12 12 megohm* 

# Pulse duration must not exceed 16% of a vertical scanning cycle (2.6 milliseconds). 

* A bias reabtor or other means b required to protect the tube in absence of excitation* 

6GM5 
POWER PENTODE 

Neonoval type used in television receivers and as 

power amplifier in radio receivers and audio amplifiers. K 

Outlines section, 10D; requires neonoval 9-contact 

socket Heater: volts (ac/dc), 6.3; amperes, 0.8; maxi- 

mum heater-cathode volts, ±200 peak, 100 average. 

Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

PUu Volt*,.   

Grid-No.2 (Scrsan-Grid) Voltage     

Cathode Current   

Plate Dissipation   

Grid-No.2 Input   

H 

M 
5 

4 t 

7 3 

S 2 

02 P 

9MQ 

Ms 

TYPICAL OPERATION AND CHARACTERISTICS 

Plate Voltage   

Grid-No.2 Voltage   

Grid-No.1 (Control-Grid) Voltage   

Peak AF Grid-No.I Voltage   

Zero-Signal Plate Current   

Maximum-Signal Plate Current   

Zero-Signal Grid-No.2 Current   

Maximum-Signal Grid-No.2 Current    

Plate Rcsistafice (Approx.)   

Tranacoaductane*   

Load Resistance   

Total Harmonic Distortion    

Maximum-Signal Power Output   

e ♦ 

660 volts 

440 volts 

36 mA 

19 watt* 

3.3* watt* 

300 volts 

300 volts 

—10 volts 

10 volts 

60 mA 

76 mA 

8 mA 

16 mA 

29000 ohms 

10206 jtm bo* 

3000 ohms 

13 per cent 

11 watU 

• Grid-No.2 input may reach 4 waits during peak leveb of speech and music tigoab* 
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P 

S 4 

3 6 

2 7 
C * 

1 

SEMIREMOTE-CUTOFF Af+kA/i 

PENTODE OS^FfXO 

4GM<, SCM< 

Miniature type used in gain-controlled picture-if 

stages of color and black-and-white television receivers 

operating at intermediate frequencies in the order of 

40 MHz. Outlines section, 6C; requires 7-contact socket. 

Types 4GM6 and 5GM6 are identical with type 6GM6 

except for heater ratings. 

4GMS 

Heattr VoH**« (tc/dc)      4.2 

Heater Current   0.4 

Heater Warm-up Time (Average)   11 

Healer-Catbode Vohaffe: 

Peak value   ^200 max 

Average value     140 

Direct Interelectrode Capecitance*: 

Grid No. I to Plate   

Grid No.l to Cathode. Heater. Grid No.&» 

Grid No.2, and Internal Shield   

Plate to Cathode. Heater. Grid No.2, Grid No.S, 

and Internal Shield   

•With external ihield connected to cathode. 

SGM4 

$.6 

0 45 

11 

±200 max 

100 max 

Unahlelded 

0.026 max 

10 

2.4 

«GMi 

0.4 

±200 max 

100 max 

Shielded* 

0.026 max 

10 

2.4 

volte 

ampere 

eeconds 

volte 

volts 

PF 

PF 

PF 

Class Ai Amplifier 

MAXIMUM RATINGS (Deslgn-Maximum Values) 

Plate Voltage   2$0 volts 

Grid-No.3 (Suppre—or-Grid) Voltage, Positive value   0 yolts 

Grid-No.2 (3creen*Grid) Supply Vohage   220 volts 

Grid-No.2 Voltage    See curve page 26 

Grid-No. 1 (Control-Grid) Voltage, Poeitive-bias value    0 volts 

Plate DUslpatlon     2.1 watts 

Grid-No.2 Injftit: 

For grid-No.2 voltages up to 166 volts    0.66 watt 

For grid-No.2 voltages between 166 and 236 volts   See curve page 96 

CHARACTERISTICS 

Plate Supply Voltage   125 

Grid No.S   Connected to cathode at 

Grid-No.2 Supply Voltage     126 

Cathode-Bias fUebtor   66 

Plate Resistance (Appro*.)   6,2 

Transconductance     12006 

Plate Current   14 

Grid-No.2 Current     2.4 

Grid-No. 1 Voltage (Approx.) for transconductance of 60 .. —16 

volts 

socket 

volts 

ohms 

megohm 

jtmhos 

mA 

mA 

volts 

a 

VfPt 69116 

SftlO Mo. 3 XMO NfTOtMM. 3HCL0 

CONNECTO TO CATHOOC AT 

SOCKET 

GfHD-No.2 VOLTS-123 

Siso i 

s 
al 

TS tti—* 
GRtiHfeJ 

{ 
■O -I 

ECi—2-5 10 

i2 

0 100 200 300 400 

PtATE votrs ascs-Masori 
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AftNlft HIGH-MU TRIODE— 

SHARP-CUTOFF PENTODE 

Miniature type used in color and black-and-white tele- nrwl/ 

vision receiver applications. Triode unit is used as 

sync-separator, sync-clipper, phase inverter, or sound- r x_ vv 

if amplifier. Pentode unit is used in output stage of T ^*** 

video amplifier. Outlines section, 6E; requires minia- *' 

ture 9-contact socket. For direct interelectrode capaci- SOX 

tances, refer to type 6EB8; curve for average piste characteristics of 

triode unit is same as for type 6EB8. Types 8GN8 and 10GN8 are identical 

with type 6GN8 except for heater ratings. 

•GNft 8GN8 IttiNS 

HecUr Voltage (ae/de)    «.S 8 10.6 voK* 

Heater Corrent    0.76 0.6 0.46 ampere 

Heeler Warm-up Tima (Average)   — 11 11 eeconda 

Heater-Catbode Voltage; 

Peak value   :££00 max i:200 max ±200 max volte 

Average value ... 200 max 200 max 200 max vcJu 

Class Ai Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) TrfMle Unit PentoAe Unit 

Plate Voltage   630 SS0 »oHa 

GHd-No.2 (Sereen-Grid) Supply Voltage    — $30 volU 

Grid-No-i VoHage - — See curve page 0$ 

Grid-No. 1 (Control-Grid) Voltage, PoaiUve-btaa value 0 0 volt 

Plate Dlttipatkm 1 3 watts 

Grid-No.2 Input: 

For grid-No.^ vohagee up to 165 volte   — 1.1 watts 

For grid-No.2 voltages between 155 and 350 volts 1— See curve page 96 

CHARACTERISTICS Tried# Unit Pentode Unit 

Plate Supply Voltage   250 60 200 volts 

Grid-No.2 Supply Voltage   — 150 160 volts 

Grid-No. 1 Voltage   —2 0 — volts 

Cat bode-Bias Reebtor   — — 100 obms 

Amplification Factor   100 — — 

Plate Reels tan ce (Apprpx.)     37000 — 60000 ohms 

Transconductance    2700 — 11500 ^unboe 

Plate Current     2 66* 25 mA 

Grid-No.2 Current .... — Id* 6.5 mA 

Grid Voltage (Approx.) for plate current of 

20 pA   —6 — — volts 

Grid-No. 1 VoHage (Approx.) for plate curvent 

of 100 pA   — — —10 volte 

MAXIMUM CIRCUIT VALUES Tried# Unit Pentede Unit 

Grid-No. 1-Circuit Resistance: 

For fixed-bias operation .... 0.6 0.25 megohm 

For catbode-bies operation    1 1 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* 

l uj 

%* 
80 

S3 

TYPE SONS 

ORIO -No.Z VOLTS •ISO 

flPifwMo. VOLTS ECj'O 

lb 
r 

^ 60 

kJ csi 
i2 

o 

a. 
20 

0 200 500 

PLATE VOLTS 

400 

tfca-jorm 
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H 

fD, 9 
4 * 

r 

t 4 

Kom 

9QM 

6GQ7 

TRIPLE DIODE ^ 

Miniature type used in AM/FM radio receivers as a 

combination FM discriminator and AM detector tube. 

Outlines section* 6B; requires miniature 9-contact 

socket. Type 19GQ7 is identical with type 6GQ7 except 

for heater ratings. 

Hester Voltege (ec/dc)   

Heeler Current   

Heftter-Cftthode Volume: 

Peak value    

Avcnse value   

MAXIMUM RATINGS (Design-Maximum Values) 

Peak Inverse Voltage   

AC PUie Voltage   

AC Plate Curretit   

DC Output Current   

Minimum Total Effective Plate Suppbr Impedance 

CHARACTERISTICS (Each Diode Unit) 

Tube Voltage Drop for plate current of 60 mA . 

•GQ7 

6.3 

0.46 

29GQ7 

18.9 

0.16 

+200. —800 max 

100 max 

a ♦ • 

830 

117 

U 

9 

300 

10 

volt» 

ampere 

volte 

volta 

volte 

volte 

mA 

mA 

ohme 

volte 

4 

K 
3 

2 9 
*1 

4 

BEAM POWER TUBE 

6GT5 

6GT5A 

12GTS 

17GTS, 17GTSA 

Novar types used as horizontal-deflection amplifiers in 

television receivers. Outlines section, 17B and 31A, re- 

9HZ spectively; require novar 9-contact socket. For curve of 

average characteristics, refer to type 6GW6. Type 12GT5 and types 17GT5 

and 17GT5A are identical with types 6GT5 and 6GT5A except for heater 

ratings. 

Heater Voltage (ae/dc)   

Heater Current   

Heater Warm-up Time (Average)   

Heater-Cathode Voltage: 

Peak value    

Average value   

Direct Interekctrode Capacitances (Approx.) 

Grid No.I to Plate   

Grid No.l to Cathode. Heater, Grid No.2. 

Plate to Cathode. Heater. Grid No.2. and Grid No.3 

IGT6 

•GTS A 

8.8 

1.2 

I2GTS 

12.6 

0.6 

11 

17GT6 

17GT5A 

16.8 

0.46 

U 

volte 

amperes 

seconds 

^200 max 

100 max 

=t200ma 

100 ma 

x ±200 max volte 

z 100 max volte 
♦ 

and Grid No.8 

Grid No.3 ... 

0.26 

16 

0.5 

PE 
pp 

PF 

Class Ai Amplifier 

s s % « e 

CHARACTERISTICS 

Plate Voltage   

Grid-No. 2 (Scroen-GHd) Voltage   

Grid-No-1 (Control-Grid) Voltage ... 

Mu Factor. Grid No-2 to Grid No.l . . 

Plate Reeietanee (Approx.)   

Tranaconductanee   

Plate Current   

GHd-No.2 Current   

Grid-No. 1 Voltage (Approx.) for plate current 

of 1 mA   ......... 

Triode Peotede 

Connactkm Cannectlon 

160 60 260 volte 

160 160 160 volta 

—22.6 0 —22.6 volte 

4.4 —   

*   — 16000 ohma 

-— 7100 amhoe 

390 • 70 mA 

82# 2.1 mA 

— — —42 volte 

ring a recurrent waveform such that the 

Horizontjl-Deflection 

Par eperatiOB in a 626-line. Jt-frame tyatefli 

MAXIMUM RATINGS (Design-Maximum Values) 

DC Plate Supply VoHage   

Peak Poaltive-Pube Plate Voltage#   
770 

3600 

volte 

volu 
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Peak Ne*atJve»Put** Plate Voltage   —1609 to!U 

DC Grid-No.! Volute   ttO voHa 

DC Grid-No. 1 VolUte   —« ▼©Ha 

Peak Net*tire-Puke Grid-Nal VolUte   —!S0 eolts 

Peak Cathode Current     fr&O mA 

Arerate Cathode Current   176 mA 

PlaU Dkaipatlon*   17.6 watU 

Grid-No.1 Input   t.S watta 

Bulb Temperature (At botteet point)   S40 C 

MAXIMUM CIRCUIT VALUE 

Grid-No. 1-Circuit ReeUUnce, For trid-reaktor-blae operation*   1 tnetohm 

# Pulse duration must not exceed 15% of a boritonUl eeannint cycle (10 taicroeeconds). 

* A bias resistor or other means k required to protect the tube in absence of exciUUoa* 

6GU5 
BEAM HEX00E 

2GU5 

4 & 

H 3 6 

0t 

©4 

Miniature type used as rf amplifier in vhf television 

receivers. Outlines section, 5C; requires miniature 7- 

contact socket. Type 2GU5 is identical with type 6GU5 «i 

except for heater ratings. 76A 

sgus sous 

Heater VolUge (ac/dc)   2.4 6.2 

Heater Current   0.6 0.22 

Heater Warm-up Time (Areraae)   11 — 

Heater-Cathode Voltaae: 

Peak value   ±200 max ±200 max 

Averare value   100 max 100 max 

Direct Interelectrode CapaeiUnees: 

Grid No.I to Plate   0.018 

Grid No.I to Cathode, Heater, Grid No.2, Grid No.3, 

and Grid No.4   7 

Plate to Cathode, Heater, Grid No.2, Grid No.8, and Grid No.4 8.2 

Class A, Amplifier 

MAXIMUM RATIN6S (Design-Maximum Values) 

Plate Voltage   SCO 

Grid-No.3 (Screen-Grid) VolUge: 160 

DC Grid-No.l (Control-Grid) Voltaae: 

Poeitdve-btas value   0 

Netative-bis* value   —50 

Averare Cathode Current   20 

Plate Dissipation   8 

Grid-No.9 Input   0.16 

CHARACTERISTICS 

Plate Voltaae   185 275 

Grid-No.8 Voltage   185 186 

Grid-No. 1 Voltaae   —0.4 —0.4 

Plate Resistance (Appro*.)   0.67 0.165 

Transconductance   15000 15500 

Plate Current   0 10 

Grid-No.3 Current   0.25 0.17 

Grid-No.l Voltage (Approx.) for transconductance of 

100 ambos   —6.2 —6.5 

MAXIMUM CIRCUIT VALUE 

Grid-No. l-Circuit Resistance, for Axed-bla* operation   0.6 

volts 

ampere 

seconds 

volts 

volts 

PF 

PF 

PF 

volts 

volte 

volts 

volts 

mA 

watts 

watte 

volte 

volts 

volts 

megohms 

gmhns 

mA 

mA 

volts 

megohm 

6GU7 
MEDIUM-MU TWIN TRI0DE 

Miniature type used in the matrixing circuits of color 

and black-and-white television receivers and in phase- 

inverter, multivibrator, and general-purpose amplifier 

applications. Outlines section, 6E; requires miniature 

d-contact socket. 

& 
*Ti M 

fa 4 

♦Ti 
7 r=i- 3 

2 

*T. 

a 
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Heater VolUjr* (*c/dc)   ^.3 

Current  ' ' o.g 

Heater Warm-up Time (Average)     II 

Heater-Cathode Voltaic: 

Peak value     ;t2D0 max 

Average value   jOO 

Direet Interelectrode Capacitaneea (Approx.) : Unit No.l Unit NoJK 

Grid to Plate    8 3 

Grid to Cathode and Heater   S.4 8.6 

Plate to Cathode and Heater   0.44 0.84 

Plate ot Unit No.X to Plate of Unit No.2  1 

Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Vohaae   380 

Grid Voltage. Poeitlve-biaa value     0 

Plate Dieaipation   ^ [ ] 3 

CHARACTERISTICS 

Plate Voltage   280 

Grid Voltage  *  1Q.5 

Amplification Factor   17 

Plate RetUtanc^ (Approx.)   | !!.!.!. 6500 

Tran a conductance   %\(XS 

Plate Current   !!!!!!! 1 l.B 

Grid Voltage (Approx. 1 for plaU current of 60 ^A !  —28 

Plate Current for grid voltage of —14 volta  4 

MAXIMUM CIRCUIT VALUE 

Grid-Circuit Heaiatance, for fixed-biae operation   1 

volte 

seconds 

volta 

volte 

PF 

PF 

PF 

PF 

volte 

volte 

watte 

vohe 

volU 

oh me 

jmho* 

volte 

mA 

megohm 

to 
a 

t 

TYP€ 6GU7 

^   1 

f 

\— o /   

> . _ 

1 
w 
^ / 

i 
4 
✓ 

Ox 

Vw 

1 * 

PLATE VOLTS 

MO - tlM4Tl 

BEAM POWER TUBE 6GV5 

"'(TXI-l-Vll)*1 17GV5 

85 ^>uo^ecar type used as horizontal-deflection amplifier 

^ (iT^Tb) #* in television receivers. Outlines section, 16A; requires 
^ ^ duodecar 12-contact socket. Type 17GV6 is identical 

12DR with type 6GV5 except for heater ratings. 

6GV8 17GV5 

Hester VoiUjce (ec/dc)   fl.S 18.S volU 

Heater Current    1.2 0.46 amperee 

Heater Warm-up Tima (Average)    — IX aecooda 

Heater-Cathode Voltage: 

Peak value    ±200 max ±200 max volte 

Average value    100 max 100 max volU 

Class A, Amplifier 

Trti>4ke* 

CHARACTERISTICS PenUde Ceamctien CoMeetian 

Plate Voltage      5000 60 250 1W vohe 

Gnd-No.2 (Screen-Grid) Voltage     160 160 160 150 volu 

Grid-No.l (Control-Grid) Voltage   — 0 —22.6 —22-6 volte 
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PIaU RctbUne* (Appro*-)   — — — ohm* 

TnnMondueteBce     — — — ^mho* 

AmpUfleaiSoQ Factor   — — 4.4 

Plat* Current   — ***• 45 — mA 

Grid-No.J Curraat   — 27« 1^8 — *A 

Grid-No. 1 VoHaf* (Appro*-) for pUt* current 

of I mA   —100 — —42 — TolU 

• Grid No.2 tied to plate- 

• Thlc vahie can be meaaured by a method inTobring a recurrent warefom aucfa that the 

maximum ntinga of Um tube will not be e*ee*de<L 

Horizontal-Deflection Amplifier 

Per ep«ration la a S3fr>line, se-fram* eyftUa 

MAXIMUM RATINGS (Design-Maximum Values) 

DC Plate Supply Vottace   770 volte 

Peak Poeitive-Pube PUte Voltage#   0600 voha 

Peak Negative-Pube Plate Voltage   —1W0 volte 

DC Grtd-No.2 Voltage   **> wlte 

Peak NegaUve-Pube Grid-No.1 Voltage   —WO volte 

DC Grtd-No.l Voltage   —« «>l^ 

Peak Cathode Current   WO mA. 

Average Cathode Current     17$ 

Plate Dbelpationt   ^2*5 

Grid-No.2 Input   5-5 w A 

Bulb Tempenture (At botteet point)   220 C 

MAXIMUM CIRCUIT VALUE 

Grid-No-1 -Circuit RmUUnce   1 megohm 

• Pube duration must not exceed 15% of a horisontal scanning cycle (10 mieroeeconds)- 

t A his* reebtor or other means b required to protect the tube In abeence of excitation* 

AflV/Q HIGH-MU TRI0DE— 
OtSVO POWER PENTODE 

SGV* R7(T//_ 

Miniature type used for aync-amplifter and video-out- -:nfL- xp 

put applications in television receivers. Outlines sec- 

tion, 6G; requires miniature 9-contact socket. Type 

9GV8 is identical with type 6GV8 except for heater 

ratings. tLY 

SGVS 0CV8 

Heater Voltage (ae/de)   0.3 0.6 

Heater Currant   0.0 0.6 ampere 

Peak Heater-Cathode Voltage   ±220 max ±220 max rolta 

Class At Amplifier 

MAXIMUM RATINGS (Absolute-Maximum Values) Triad- Ualt PeatedeUnlt 

PUte Supply Voltage      650 560 rolts 

Peak PUte Vohaga*   — 2000 volt* 

DC Plate VoiUga   250 260 rolts 

Giid-No.2 (Scraeo-Grid) Supply Voltage   — 550 volts 

Grtd-N(xt Voltage    — 250 aolta 

Peak Cathode Currant*   206 — mA 

Arerage Cathode Cumfit   15 75 mA 

PUte DUsfpatkm   0.6 7 watts 

Grid-No-2 Input     ♦ — 2 watts 

CHARACTERISTICS 

PUte Voltage   100 50 66 170 volts 

Grid-No.2 Voltage   — 170 210 170 rolU 

GHd-No.1 Voltage  —0.8 —1 —1 —16 volts 

Amplification Factor   60 — — — 

Mu-Factor, Grid No.t to Grid No.2   — — — 7 

PUte Resistance (Approx.)   7600 — —26000 ohms 

Transconductance   6500 7600 *mhoa 

PUte Current   6 200* 240® 41 mA 

Grid-No.2 Current   — 40* 50* 2.7 mA 

MAXIMUM CIRCUIT VALUES 

Grid-No-l-Cimiit Resistance: 

For fixed-bias operation   1 1 megohm 

For cathode-bias operation   8.3 2-2 megohms 

• Maximum pube duration 6 per cent of a cycle with a maximum of 1 millisecond. 

• Maximum pube duration 200 microseconds. If a Urger flyback b required, thb value may 

be reduced to 100 mA with a maximum pube duration of 400 microseconds. 

• Thb value can be measured by a method involving a recurrent waveform such that tha 

maximum tube ratings will not be exceeded* 
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Refer to chart at end of section. 6GW6 

p ci 

4 5 

9 

2 7 
H 

0 

K 

BEAM POWER TUBE 

6GW6/ 

6DQ6B 

J2GW6/ IZDQfiB 

I7GW6/17I>Q<B 

SAM 

Glass octal type used as horizontal-deflection amplifier 

in high-efficiency deflection circuits of television re- 

ceivers. Outlines section, 20; requires octal socket. 

Types 12GW6/12DQ6B and 17GW6/17DQ6B are iden- 

tical with type 6GW6/6DQ6B except for heater rat- 

ings. 

#cwi/ 

IB <Dqii 

6.3 

1.2 

He*t«r VoH*ar« %c/dc)    

H#*t€r Current    

Hemter Warm-up Time Average)   

Heater-Cathode VoHage: 

Peak value   

Average value   

Direct Interelectrodc Capacltaaces (Appro*.): 

Grid No.1 to Plate    

Grid No.l to Cathode, Heater, Grid No.2, and Grid No.3 

Plate to Cathode, Heater, Grid No.S, and Grid Ne.S . 

ma* 

ZOO 

1SGW6/ 

ISDQOB 

12.6 

0.6 

11 

^200 max 

100 

17GW6/ 

I7DQ6B 

16.8 

0.45 

U 

±r20D ma* 

100 max 

0.5 

17 

7 

volta 

pcree 

seconds 

volta 

volts 

PE 
PF 

PF 

CHARACTERISTICS 

Class A! Amplifier 

PUt« VolUae   

Grid-No. 2 VolUae   

Grid-No. 1 VoltM#   

Mu-factor, Grid No.2 to Grid Ho.l   

Plate Resbtanee (Appro*.)   

Tranaconductance   

Plate Current    

Grid-Na.2 Current   

Grid-No. 1 Voltage (Appro*.) for plate current of 

1 mA   

Tried# 

Connection 

160 

150 

—22,5 

4.4 

Pentode Conaeciiea 

60 250 

150 150 

0 —22.5 

1 

890# 

a2» 

7100 

70 

2.1 

volts 

voha 

volta 

ohms 

mA 

mA 

volts 

• This valuy can be measured by a method Involving a recurrent waveform such that the 

maximum ratings of the tube will not be exceeded. 

TYPi: eOW6/eDQ6B 

GPID-.Na2 VOLTS-IflO 

3500 

pro-KoJ yoasEc^o 

o 
CO 

"400 

5 15 
300 

CE 10 

0 C| 

 J 

0 80 100 BO 200 MO 300 

PLATE VOLTS MU-ttMBT 

Horizontal-Deflsction Amplifier 

For operation In a 525-hoe, 26-frame system 

MAXIMUM RATINQS (Dcaign-Maximum Values) 

DC Plate Supply Voltage   770 

Peak Positive-Puke Plate Voltage#     6500 

Peak Negative-Pulse Plate Voltage    —1500 

DC Grid-No.2 (Screen-Grid) Voltage      2B0 

DC Orid-No.I (Control-Grid) Voltage    —55 

Peak Negative-Pulse GrW-Nal Voltage     —330 

volts 

volta 

vohs 

voha 

TO ItS 

volts 
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P«k Cathode Current   mA 

Average Cathode Current   "f "tA 

PUte Dbaipatlon*   I'-J 

Grld-No.2 Input   

Bulb Temperature (At botteet point)   240 C 

MAXIMUM CIRCUIT VALUES 

Grid-No.l-Circuit ReeiaUnce, For frid-reaiator-biae operation ... 1 mesohm 

#PuIm duration muat not exceed 16% of a horisontai ecanntng cycle (10 mkroaeconda). 

• A bias reaiator or other means is required to protect the tube in absence of excitation. 

6GW8/ high-mu triode— „ a 

ECL86 SHARP-CUTOFF PENTODE 

Miniature type used in preamplifier and audio output Tl/l— 

stages of audio equipment and television receivers. 

Outlines section, 6G; requires miniature d-contact 

socket. Heater: volts (ac/dc), 6.3; amperes, 0.7; maxi- er 

mum heater-cathode volts, 100 peak. 9LZ 

Class At Amplifier 

MAXIMUM RATINGS (Dasign-Center Values) Triada Unit PantodaUnit 

PUU Supply Volt*£*   MO 660 toIU 

PUt« Volume   600 600 vohs 

Grid-No.2 (Scrwn-Grld) Supply VoHmff#   — 660 voKa 

Grid-No.2 Voltage   — 800 ToltJ 

Gcid-No.l (ControWirid) VoiUge, Neotivo4)iM vgIm —l.S —1.8 volts 

Cstbode Current    4 66 mA 

PUte Dissipation   0.6 0 watts 

Grid-No.2 input    — 1.6 watts 

CHARACTERISTICS 

PUU VolU*e   260 260 volts 

Grid-No.2 VoIUge   — 260 volts 

Grid-No, 1 Voltage   —1.0 —^ volU 

Amplification Factor   100 21* 

PUU Resistance (Approx.)   — 46000 ohms 

Tranaconductance    1600 10000 jtmhoe 

PUU Current   1.2 36 ntA 

Grid-No.2 Current   — 6 mA 

MAXIMUM CIRCUIT VALUES 

Grld*No.l-Circuit Resistance, for fixed-bias operation 1 0.6 megohm 

* Grid No.2 to grid No.L 

6GY8 Refer to chart at end of sectionu 

A 

a 

? 
08 

6GX6 SHARP-CUTOFF PENTODE 

SGX< 4 

Miniature type used in color and black-and-white tele- 

vision receivers and for FM sound-detector service in 

locked-oscillator, quadrature-grid FM detector cir- (a 

cuits as combined detector, limiter, and audio-voltage & 

driver. Tube has two independent control grids. Out- 

lines section, 5C; requires miniature 7-c6ntact socket. 7EN 

Type 5GX6 is identical with type '6GX6 except for 

heater ratings. 
4 

KGX6 6GX6 

Heater Voltage (ac/dc)       4.7 6.8 

Heater Current    0.6 0.46 

Heater Warm-up Time (Average)   11 11 

Ke*ur»Cathode Voltage: 

Peak value   ±200 max ±200 max 

Average value   100 max 100 max 

Direct InUrelectrode CapaciUncas (Approx.): 

Grid No.1 to PUU   0.026 

Grid No.l to Cathode, HeaUr, Grid No.2, Grid NeJ, and 

InUrnal Shield   8 

volts 

ampere 

seconds 

volts 

volU 

pF 

P* 
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Grid No.S to Plate       

Grid No.S to Cathode, Heater, Grid No.l, Grid No.2, Plate, 

aad Internal Shield   * 

Class At Amplifier 

CHARACTERISTICS 

Plate Supply Voltage    

Grid-No,3 Supply Voltage   

Grid-No.2 Supply Voltage   

Grid-No. 1 Supply Voltage     

Cathode«BiM Reels tor   

Plate Resistance (Appro*.)   

Tranaeonduet*nee, grid No.t to plate   

Transconductancc, grid No. 3 to plate   

Plate Current   

Grid-No. 2 Current   

Grid-No.3 Supply Voltage (Approz.) for plate current of 20 mA .. 

Grid-No. 1 Supply Voltage (Approx.) for plate current of 20 *A .. 

FM Sound Detector 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Voltage     

Grid-No.3 (Control-Grid) Voltage: 

Negative value (dc and peak mc)   

Poeitive 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 t 

For grid-No.2 voltages up to 150 volts   

For gTid-No.2 voHage* between 150 and 300 volts   

MAXIMUM CIRCUIT VALUES 

Grid-No.S-Circult Resistance    

Grid-No. 1-Circuit Resistance: 

For fixed-bias operation   

For cathode-bias operation   

1.5 

3.6 

150 

0 

100 

0 

130 

0.14 

3700 

750 

3.7 

3 

—7 

-—4.6 

800 

•100 

26 

300 

PF 

PF 

volts 

volts 

volts 

voKs 

ohms 

megohm 

jiinhoe 

*mbot 

mA 

raA 

volts 

volt* 

volts 

volts 

volts 

volts 

See curve page 90 

-*60 

0 

1.7 

0.1 

volts 

volts 

watts 

watt 

1.0 watt 

See curve page 96 

0.68 

0.22 

0.47 

megohm 

megohm 

megohm 

TYPE 6GX6 

GRIO-NOi 3 VOLTS -0 

GRID-No. 2 VOLTS • 100 

ce 
o 
H 

£*20 

Lc >1 
VOCTS ECl 

fi 
XV te 

6^5 
IS 

NO b 
N, 

z 
= 10 V 

-OS 
H 

/ -I Itl 
s 

5 -2 

300 loo 200 

PUTE VOLTS Mcs-uootT 

TYPE 60X6 

MID-No. 2 VOLTS • IOC 

GRID-No. I VOLTS - O 

oi 

4 *20 

rs grid-no. vol S 2 e 

<a 

\P 
s 1» 

ID 

M 

u 

1 

100 200 300 

PLATE VOLTS «cs-»009T 

H 
5 

4 a 

Xi 3 7 

2 S 

9 

MIA 

6GX7 

MEDIUM-MU TRI0DE—• 

SHARP-CUTOFF PENTODE 

4GX7. 5GX7 

Miniature type used as combined oscillator-mixer tube 

in vhf tuner circuits of color and black-and-white tele- 

vision receivers. Outlines section, 6B; requires minia- 

ture 9-contact socket Types 4GX7 and BGX7 are iden- 

tical with type 6GX7 except for heater ratings. 

4GX7 

Heater Voltage (ae/de)   4,t 

Heater Current   0.6 

Heater Warm*up Time   11 

6GX7 

6.6 

0.46 

11 

6GX7 

6.3 

0.4 

voKs 

ampere 
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HeiUr-Ctthodc Volume: 

P«ftk v«ihi«   ±200 max ±200 max 

Average value   100 max 100 

Direct taterelectrode CapaciUneee 

Triode Unit: 

Grid to Plate   

Grid to Cathode. Heater. Pentode Cathode, Grid No.S. 

and Internal Shield   

Plate to Cathode. Heater. Pentode Cathode. Grid No.d, 

and Internal Shield   

Pentode Unit: 

Grid No.l to Plate   

Grid No.l to Cathode. Heater, Grid No.2. Grid No.2, 

and Internal Shield    

Plate to Cathode. Heater, Grid No.2, Grid No.8. and 

Internal Shield   

Grid No.l to Grid No.2   

•# With external shield connected to cathode. 

±200 max 

100 max 

1.2 

18 

1.9 

0.001 

bA 

ZA 

1.6 

Class At Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

Plata Voltage   

Grid-No.2 (Screen-Grid) Supply Voltage   

GHd-No.2 Voltage   

Grid-No.1 (Control-Grid) Voltage: 

Positive-bias value   

Negative-bias value     

Cathode Current   

Plate Dissipation   

Grid-No.2 Input: 

For frid-No.2 voltages up to 187.6 volts . 

For grid-No.2 voltage* between 187.6 and 

276 vohs   

Triode Unit 

276 

0 

-40 

20 

1.5 

Pentade Unit 

276 

276 

curve page 96 

0 

—40 

20 

2.2 

CHARACTERISTICS 

Plate Voltage   

Grid-No.2 Voltage   

Grid-No. 1 Voltage -  

Grid-No.l-Circuit Resistance   

Amplification Factor   

Plate Resistance   

Transconductance   

Plate Current     

Grid-No.2 Current   

Grid-No.l Voltage for plate current 

of 20 fiA   

MAXIMUM CIRCUIT VALUES 

Grid-No.l-Circuit Resbtance: 

For fixed-bias operation 

For cathode-bias operation 

Tried* Unit 

100 

0.1 

40 

8700 

116 

125 

0.45 

— See curve page 96 

Pentode Unit 

120 

90 

m 

126 

—1 

volts 

volts 

pF 

PV 

PF 

PF 

pF 

PF 

PF 

TOlU 

volt* 

vohs 

mA 

watts 

watts 

0.1 

4700 

8600 

18 

184 

8.6 

2.8 

200000 

11000 

8.0 

16 

4 4 • • 4 — —2.6 

Tried* Unit Pentode Unit 

0.6 0.26 

1.0 0.6 

volts 

volts 

volt 

megohm 

ohms 

jtmboe 

TW A 

mA 

volts 

megohm 

megohm 

6GY5 VSew* 

MGYS, 21GY5 BEAM POWER TUBE 0| 

Duodec&r type used as horizontal-deflection amplifier 

in television receivers. Outlines section, 16A; requires 

duodecar 12-contact socket. Types 16GY5 and 21GY5 W vS) 

are identical with type 6GY5 except for heater ratings. 

12DR 

•GTS 14GYS 11GY5 

He.ter VolUg. <*c/dc)   

Heater Current   1.8 0-f 0-f? 

Heater Warm-up Time (Average)   — 11 11 eeconda 

Heater-Cathode Voltages ^      

pMk value . -. iZOO max ±t00 max i:S00 max vojta 

Average value   100 max 100 max 100 max volta 

Class A, Amplifier 

CHARACTERISTICS 

Trlodet 

Pentade Connertlea Connectlen 

PUte Voltage   W00 SO ISO ISO volU 

GHd-No.2 ^Screen-Grid) Voltage   ISO ISO ISO 1M joto 

Grid-No.l (Control-Grid) Voltage .... — • —W —20 *olta 
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AmpIIAcatkm Factor  ••••♦ ~ — — 4.7 

Plat® R^siatmnc© (Approx.)   — — 11000 — obou 

Trmnacon ductance   — — 9100 — pmboo 

Plmt« Current   — 410## 50 mA 

Grid-No.2 Cummt   — E4-* L75 mA 

Grid-No.l Volume (Approx.) for pUt« 

current of 1 fiA   —66 — —23 — volt* 

•• Thi* vulue can be measured by a method involving a recurrent waveform auch that the 

maximum ratings of the tube will not be exceeded, 

t Grid No.2 tied to plate. 

Horizontal-Deflection Amplifier 

For operation in a S25-Uae, 30*fraiae aystem 

MAXIMUM RATINGS (DesigrvMaximum Values) 

DC Plate Supply Voltage   770 volta 

Peak Poeitive-Pube Plate Voltage#   6500 volts 

Peak Negative-Pulse Plate Voltage   —1500 volts 

DC Grid-No.2 Voltage   220 volts 

DC GHd-Nal Voltage   —55 volts 

Peak Negative*Pulse Grid-No. 1 Voltage   —$30 volts 

Peak Cathode Current   600 mA 

Average Cathode Current   230 mA 

Plate DlasipaUcmft   watts 

Grid-No.2 Input   3.5 watts 

Bulb Temperature (At hottest point)   220 *C 

MAXIMUM CIRCUIT VALUE 

Grid-No.l-Circuit Rcaktance   I megohm 

# Pulse duration muet not exceed 15% of a horixontal scanning cycle (10 ralcroeeconda). 

tt A bias resistor or other means is required to protect the tube in absence of excitation. 

H 
4 * 

0 3 

T 2 

K 

IS 

SHARP-CUTOFF PENTODE 
6GY6 

Miniature type used in gated-agc-ampMer circuits and 

as a noise-inverter tube in color and black-and-white 

television receivers. Tube has two independent control 

grids. Outlines section, 5C; requires miniature 7-con- 

tact socket. For curves of average characteristics, refer 

to type 6GX6. 

Heater Volta«e (ac/dc) 

Heater Current   

Heater Warra-up Time (Average)   

Heater-Cathode Voltage: 

Peak value   

Average value   

Direct Inters I eel rode Capacitances: 

Grid No.l to Plate   

Grid No.l to Cathode, Heater, Grid No.fc, Grid No.3. and 

Internal Shield   

Grid No.l to Grid No.a   

Grid No.3 to Plate   

Grid No.3 to Cathode. Heater. Plate. Grid No.l. Grid No.2. 

and Internai Shield     

Class At Amplifier 

CHARACTERISTICS 

Plate Supply Voltage   

Grid-No.3 Supply Voltaga   

Grid-No.2 Supply Voltage   

Grid-No. 1 Supply Voltage    

Cathode-Bias Resistor   

Plate Resistance (Approx.)   

Transconductanoe. Grid No.l to Plate   

Tranaconductance. Grid NaS to Plate   

Plate Current     

Grid-NoJI Current   

Grid-No.3 Supply Voltage (Approx.) for plata current of 20 gA 

Grid-No.I Supply Voltaga (Appro**) for plata currant of 20 aA 

6.8 volts 

0.45 ampere 

11 seconds 

:±:200 max volts 

100 max volts 

0.026 PF 

8 PF 

0.12 PF 

1.6 pF 

6.6 PF 

150 volts 

0 volta 

100 volts 

0 volts 

180 ohms 

0.14 megohm 

3700 Mtnhos 

750 junhos 

3.7 mA 

8 mA 
 7 volts 

—4A volta 
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Gated AGC Amplifier and Noise Inverter 

For tptniioa (a a SU-Em, iyiUm 

MAXIMUM XATIMftS (Disign-MMXimum Vsiues) 

Plai« Vo!Ur«   S00 

Peak PositivePUIM Plata VoHaae#   (00 

Grid-No.8 (Control-Grid) VoHaae: 

value   —100 

Poaitlve-blaa value   0 

Grid.No. 2 (SereeD-Grld) Supply VoKage   300 

Grid-No. 2 VoHage 

Grid-No.! (Control-Grid) Voltacv: 

Nefetive-bUs value     ♦ —60 

Poaitive-blaa value    0 

Plate Dfwipatfon    1.7 

Grid-No.2 Input: 

For arid-No.2 voltaaea up to 100 volta   1 

For arid-No.S voltacee between 100 and 200 volte     

MAXIMUM CIRCUIT VALUES 

Grid-No.S-Cireult Keefetajiee   0.62 

Grid-No. 1-Circuit Reaktanoe: 

For flxed-blaa operation   0.22 

For eatbode-bia« operatloa   0.47 

#Fuke duration muat not ex teed 16% of a borisontai aeanninr cycle (10 

6GZ5 POWER PENTODE H 

4GZ5 K 

Miniature type used in audio output stages of radio 

and television receivers. Outlines section, 5C; requires 

miniature 7-contact socket. Type 4GZ6 is identical with 

type 6GZ5 except for heater ratings. 

volte 

volta 

volts 

volts 

volts 

curve page 26 

volts 

volte 

watte 

watt 

curve pate 06 

megohm 

megobm 

megohm 

microsecond). 

4 ft 

a 

2 1 

7CV 

Heater Voltage (ac/dc)   

Heater Current ..   

Heater Warm-up Time (Average) 

Heater-Cathode Voltage: 

Peak value   

Average value   

6GZ5 

6.2 

0.22 

4CZ5 

4 

0 6 

11 

±200 max ±200 

100 max 100 

volts 

ampere 

eeconda 

vohs 

volts 

Class At Amplifier 

MAXIMUM RATINQS (Design-Maximum Values) 

Plate Voltage .   

Grkl-No.2 (Screen-Grid) Voltage     

Grid-No. 1 (Control-Grid) Voltage. PosiUve-bias value ... 

Average Cathode Current   

Plate Diwipetion    

Grid-No.2 input   

Bulb temperature (At Attest point)   

TYPICAL OPERATION 

Plat# Supply Voltage       

Grid-No.£ Supply Voltage   

Cathode-Bias Reektor       

Peak AF Grid-No.l VolUge  

Zero-Signal Plate Current    

Maximum-Signal Plate Current   

2em-Signal Grid-No.2 Current  

Maximum-Signal Grid-No.2 Current  

Plate Resktanee (Appro*.)   

Transconductanee     

Load Reek fee nee    

Tot*) Harmonic Dktortlon  

Max I mum-Signal Power Output   

MAXIMUM CIRCUIT VALUES 

Grid-No. 1-Circuit ResiiUnce: 

For fixed-bias operation    

For catbode-biaj operation    

• Bypamed. 

260 

260 

270 

2.8 

16 

16 

2.7 

5 

16000 

10 

1.2 

200 volts 

200 volts 

0 volts 

30 mA 

4.2 watts 

1.1 watts 

200 ♦c 

260 volta 

250 volts 

270* ohms 

t volts 

16 mA 

16 mA 

2.7 mA 

6 mA 

0.16 megobm 

2400 junho* 

2&400 ohm* 

10 per cent 

l.i watts 

0.5 megohm 

I megohm 

6H6 

6H6GT 

Refer to chart at end of section. 

Refer to chart at end of section. 
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P 

9 ♦ 

9 

7 2 
K K 

H1GH-MU TR\OOE 

6HA5 

2HA5, 4HA3 

Miniature type used as rf-amplifier tube in vhf tele- 

vision tuners. Outlines section, 5A; requires miniature 

7-contact socket. Type 6HA5 is electrically identical 

with type 6HM5/6HA5. Related types 2HA5 and 4HA6 

are electrically identical with type 6HA5 except for 

heater voltages of 2.2 and 3.9 volts and heater cur- 

rents of 0.6 and 0.3 ampere, respectively. 

p 

ic K 

ft 9 
K 

0 ft 4 

K 
>0 ft 

II 2 
02 

tz 

UBS 

beam power tube 
6HB5 

an 

Duodecar type used as horizontal-deflection amplifier 

in television receivers. Outlines section, 15B; requires 

duodecar 12-contact socket. Type 21HB5 is identical 

with type 6HBB except for heater ratings. 

He«t«r VolUgft (ftc/dc)   

Heater Current   

Heater Warm-UP Tim© (Averair«) 

Heatcr-Catbodt Voltage: 

Peak value   

Average value   

•HBS 

8.3 

1.5 

±200 max 

100 

aiBBft 

21 

0.46 

11 

±200 max 

100 

volta 

amperaa 

aeootwU 

volta 

volta 

Class Ai Amplifier 

Trlod*" 

CHARACTERISTICS PvnUxU Conaectien Canne^tloa 

PUU Voltage -    6000 60 180 130 volta 

Grld-No.2 (Screen-Grid) Voltage   180 180 130 ISO volt* 

GrSd-No.l (Control-Grid) Voltage  — 0 —20 —20 volta 

Amplification Factor   — — — 4.7 

Plate Reaiatance (Appro*.)   — — 11000 — oh ma 

Tram conductance   — — 9100 ■— Mmboa 

Plate Current   — 410« 60 .— mA 

Grid-No.2 Current   — 24* 1.76 — mA 

Grid-No. 1 Voltage (Appro*.) for plate 

torrent of 1 mA   —^ — volt* 

• Grid No.2 tied U> plate. 

■ ThU value can be measured by a method Involving a recurrent waveform «uch that the 

maximum rating* of the tube will not be exceeded. 

Horizontal-Deflection Amplifier 

For ope rat ion In « 626-line, 3ft-frmmt ayalem 

MAXIMUM RATINGS (Design-Maximum Values) 

DC Plate Supply Voltage   770 volta 

Peak Poaitive-Pube Plate Voltage#    6000 volta 

Peak Negative-Pube Plate Voltage    —1600 volta 

DC Grid-No.2 Voltage     220 volta 

DC Grid-No. 1 Voltage     _66 volta 

Peak Negative-Pub# Grld-No.l Voltage    —880 volU 

Peak Cathode Current    800 mA 

Average Cathode Current    2S0 mA 

Plate Dbaipationt   IS watta 

Grid-No.2 Input    S.6 watta 

Bulb Temperature (At hotteet point)   220 'C 

MAXIMUM CIRCUIT VALUE 

Grid-No.l-Clrcuit Reektance   I megohm 

# PuUe duration muat not exceed 16% of a horiaontal ftcanning cycle (10 mlcroaeconda). 

f A bla* reektor or other means b reaulred to protect the tube In abaence of exciutlozu 
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6HB6 POWER PENTODE feJLs?1 

ismt 

Miniature type used as vertical-deflection amplifier in 

color and black-and-white television receivers. Outlines **** 

section, 6G; requires 9-contact socket. Type 15HB6 is 

identical with type 6HB6 except for heater ratings. ** 

9NW 

«BH4 15HB4 

Hester VolUee (se/dc)   S.3 14.7 rolls 

H*4t«r Current   0.74 0.3 ampere 

Heater Warm-up Time (Average)    — 11 seeonds 

Heater-Cathode Voltage: 

Peak value   ±200 max ±200 ma* vo!U 

Average value   100 max 100 max volts 

CHARACTERISTICS 

Plate Supply Voltage   40 250 250 volts 

Grid No.8   . . .. .   Connected to cathode at socket 

Grid-No.2 Supply Voltage   2S0 125 250 vofts 

GHd-No.l Voltage   0 — — volts 

Cathode-Bias Reatotor   — 33 100 ohms 

Ma-Factor. Grid No.2 to Grid No.l    — — 43 

Plato Resistance (Approx.)    — 28000 24000 ohms 

Trans conductance   — 24000 20000 ambos 

Plate Current    160* 40 40 mA 

Grid-No.2 Current   37« 4.2 4.2 mA 

Grid-No. 1 Voltsige (Approx.) for plate eurrent 

of 100 mA    — —-4.4 —14 volte 

* This vaiue can he measured by a method ioroMns a rtcurrtnt wmvetorm such thtt the 

maximum ratings will not be exceeded. 

Vertical-Dtftection Amplifier 

Per operatien in a 525-liae. 44-frmme tysUm 

MAXIMUM RATINGS (Design-Maximum Values) 

DC Plate Voltage    350 volts 

Peak Positive-Pulse Plate Voltage#      2500 volts 

DC Grid-No.2 (Screen^Grid) Voltage    300 volts 

DC Crid-No.I (Control.Grid) Voltage ... —100 volts 

Plate Dksipetioo ....     10 wstts 

Grid-No.2 input   2 watts 

maximum circuit values 

Grid-No.!-Circuit Resistance: 

For fixed-bias operation   1 megohm 

For cathode-bias operation    2.2 megohms 

# Pulse duration must not exceed 16% of a vertical scanning cycle (2.S millisecondsK 

6HB7 MEDIUM-MU TRIODE— » 

shb? SHARP-CUTOFF PENTODE 

Miniature type used as combined oscillator and mixer 3 

tube in color and black-and-white television receivers e (a 

utilizing an intermediate frequency in the order of * 

40 MHz. Outlines section, 6B; requires miniature 9- k.sj js^ 

contact socket. Type 5HB7 is ideotical with type 6HB7 p 

except for heater ratings. SQA 

SHBT SHB? 

He*t«r Volu»« (*c/dc)    4.7 6.S 

Heater Current .    ©.4 0.45 

Heater Warro-up Time (Average)    l\ 11 

Heater-Cathode Voltage: 

Peak value    ±200 max ±200 max 

Average value    100 max 100 max 

Direct lotereiecCrode Capacitances :■» 

Triode Unit: 

Grid to Plate     1.0 

Grid to Cathode, Heater, Pentode Grid No. 3, and Internal Shield 3 

Plate to Cathode, Heater, Pentode Grid No.8, and Internal Shield 1.0 

5 

6 

8 

* 

volts 

ampere 

seconds 

volts 

volts 

pF 

PF 

PF 
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Pentode Unit: 

Grid No. 1 to Plate   

Grid No.l to Ckthodo, Heater. Grid No.2. Grid No.8. and ' 

Internal Shield   

.*? C'thode- Heater, Grid No.2, Grid No.3. and Internal 
Snicld   

Heater to Cathode*  **!!!!!!!!!!!!!!!!!! ^ 

a With external shield connected to cathode except as noted. 

• With external shield connected to rroand. 

Class Aa Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Voltage   . 

Grjd-No.2 (Screen-Grid) Supply Voltage  

CHd-No.2 Voltage  

Grid-No.I (Control-Grid) Voluge; 

Pusitive-bias value   

Plate Dissipation   

Grid-No.2 Input: 

For grld-No.2 voltages up to 165 volts  

For gr(d«No.2 volUgea between 165 and 880 volte 

CHARACTERISTICS 

Plate Supply Voltage   

Grid-No.2 Supply Voltage   

Grld-No.l Supply Voltage  !!!!!!!!! 

Cathode-Bias Resistor    

0.010 max 

8.4 

8.8 

Amplification Factor 

Plate Reaistance (Approx.)   

Transconductance  * ^ 

Plate Current   !!.!! 

Grid-No.2 Current   

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

10 mA   

MAXIMUM CIRCUIT VALUES 

Grid-No.l-Clrcuit Resistance: 

For fixed-bias operation   

For cathode-biaa operation ....!!!!!!!!!!!!!]!! 

Triads Unit Pentode Unit 

PF 

PF 

*1 
PF 

380 880 volte 

— 880 volte 

— S lee curve page 96 

0 0 volte 

2.5 8.1 watte 

— 0.56 watt 

— £ \ce curve page 90 

150 125 volte 

  125 volte 

0 —1 volte 

66   ohms 

40 — 

0.005 0.2 megohm 

8500 6400 Mmhoe 

18 12 mA 

—• 4 raA 

—12 —9 volte 

0.6 

1 

0.26 

0.5 

megohm 

megohm 

TYPE 6H07 

TRIOOE UMT 

50 

O ♦ 
40 

/ 5 30 

7 
f> 

20 

* 

10 VQ 7 

-» 

100 200 300-, 400 

PLATE VOLTS vzcs-Masr 

TYPE 6HC7 PENTODE UNIT 

ORIO-No.2 VOLTS *125 
CM 

i 

it 2 

-0.5 

=3 1 
EC 

5 
VOLTS 

0«10 

i 

r • 
2 

£ 

i 

5 

200 300 400 

PLATE VOLTS .fta-taarn 

P W 

4 NC 7 

X 

•8 t 4 

I 

M 2 

•l »8 

12EY 

BEAM POWER TUBE 6HE5 

Duodecar type used as vertical-deflection amplifier fo 

television receivers. Outlines section, 8D; requires duo- 

decar 12-contact socket. Heater: volts (ac/dc), 8.3; am- 

peres, 0.8; maximum heater-cathode volts, ±200 peak, 

100 average. 

CHARACTERISTICS 

Plata Voltage   

Grid-No.2 (Screen-Grid) Voltage . 

Grld-No.l (Control-Grid) Voltage 

Class Ai Amplifier 

60 

250 

0 

250 

250 

20 

volte 

volts 

volte 
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R<«iBtanc« (Approx*)   — 60000 ohms 

Trmn#conduct*nc€   —. 4100 umbo« 

Current   180" 4S mA 

Grfd.Na2 Current       20* 8-0 mA 

Grtd-No.I Volt»ar« (Appro*.) for pl»t« current of 

100 ^A   1—• —-Uo volti 

• Thin value can be me**urod by a method invoWioff a recurrent waveform auch that the 

maximum ratinaa of the tube will not be exceeded* 

Vertical-Dftflection Amp lifter 

For operation In a 62Mine, It-frame syatem 

MAXIMUM RATINBS (Design-Maximum Values) 

DC plate Voltaye   

Foafc Foeitive-Fuire Plate Voltage#   

Grld-No-2 Voltaac    

Peak Cathode Current    

Average Cathode Current    

Plate Difalpationt    

GHd-No.2 fnputt    

Bulb Temperature (At hottest point)   

MAXIMUM CIRCUIT VALUES 

Grid-No. 1-Circult KeaiaUnce: 

For flxed-blaa operation   

For cathode*blaj operation    

# Puke duration muat not exceed J6% of a vertical scannlna cycle (2.6 

t A reeUtor or other means m required to protect the tube In absence of 

860 

2S00 

S00 

260 

76 

12 

2.76 

200 

1 

2.2 

volte 

vc)t* 

volta 

mA 

mA 

watte 

watte 
#C 

megohm 

megohms 

millUeconds)* 

excitation. 

6HF5 
BEAM POWER TUBE 

Buodecar type used as homonta]-del7ection amplifier ^ 

in color and black-and-white television receivers. Out- 

lines section, 16B; requires duodecar 12-contact socket, hc 

Heater: volts (ac/dc), 6,3; amperes, 2.25; maximum 

heater-cathode volts, ±200 peak, 100 average. 

Class At Amplifier 

at HC 
P 

t 7 t 

6 6 

4 a 

* 3 (C 

2 

Z 

CH4MC7CRISTICS 

Plate Voltage    

Grld-No.t (Screen-Grid) Voltage 

Grtd-No.l (Control-Grid) Voltage 

AmpUflcation Factor    

Plate Resistance (Appro*.)   

Tranaconduetance    

FUte Current 

Grtd-Ncx,2 Current 

Pentode ConnectIm 

6000 

126 

70 

126 

0 

♦ ♦ ♦ ♦ i 

Grid-No.I Voltage (Appro*,) for plate 

current of 1 mA    — 

670 • 

34- 

140 

176 

126 

—26 

6600 

11300 

126 

4.6 

—64 

Trtode 

Connection 

126 

125 

—26 

S 

volta 

volta 

volta 

ohms 

prnboe 

mA 

mA 

volta 

• Grid No.2 tied to plate. 

• This value can be menaured by a method involving a recurrent waveform such that the 

maximum ratinga of the tube will not be exceeded. 

Horizontal-Deflection Amplifier 

For operation In a 526-line, It-frame system 

MAXIMUM RATINGS (Deslgn-Maximwfn Vgiuea) 

DC Plate Supply Voltage ... - -    

Paak Poeltlve-PuUe Plate Voltage# (Abeolute Maximum)     

Peak Negative-Puke Plate Voltage    —1100 

DC Grid-No.2 Voltage    

P«%k Negative-Pulae Qrid-No.1 Voltage    

Pe^k Cathode Current     

Average Cathode Currant     

Plate Dbalpaiiont       

Grld-No.2 input      

Bulb Temperature {At hottest point)     

MAXIMUM CIRCUIT VALUE 

Grid-No. 1-Circuit Reaktance    

#Pulie duration muat not exceed 25% ot a horiaoctal scanning cycle (20 mkroowrends). 

• Under no circumstances should thia absolute value be exceeded. 

t A blaa resistor or other means la required to protect the tub* in absence of excitation. 

900 volta 

7600* volta 

—1100 volta 

190 volta 

—260 volta 

1100 mA 

316 mA 

28 watta 

6.6 watta 

226 C 

1 megohm 
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HIGH-MU TRIODE— 6HF8 

SHARP-CUTOFF PENTODE I«IP« 

Miniature type used in color and black-and-white tele- 

vision receiver applications. The triode unit is used 

in high-gain, sound-if stages and in sync-separator, 

sync-clipper, and phase-inverter circuits; the pentode 

unit is used as a video-output ampiifier. Outlines sec- 

tion, 6E; requires miniature 9-contact socket. For 

curves of average characteristics, refer to type 6AW8A for the triode unit 

and to type 6EB8 for the pentode unit. Type 10HF8 is identical with type 

6HF8 except for heater ratings. 

H 

& H 

4 15 6 

2 

9 

9DX 

HesUr Volume (ac/dc)   6.3 10.5 

Hc*l«r Current   0.76 0.46 

He«ter Wmrm-up Time (Av«regt)    — 11 

Heater-Cathode Voltage: 

Peak value   ±200 max ±200 ma* 

Average value    100 max 100 max 

Direct Interelectrode Capacitances: 

Triode Unit: 

Grid to Plate   5.$ 

Grid to Cathode. Heater. Pentode Cathode. Grid No.S. 

and Internal Shield    2.8 

Plate to Cathode. Heater. Pentode Cathode. Grid No.3, 

and Internal Shield   2.6 

Pentode Unit: 

Grid Ho.l to Plate   0.1 max 

Grid No.l to Cathode. Heater. Grid No.2, Grid No-3# 

and Internal Shield   10 

Plate to Cathode. Heater. Grid No.2. Grid No.S. 

and Internal Shield   4.2 

Triode Grid to Pentode Plate   0.016 

volta 

ampere 

aeconde 

volta 

volta 

PP 

PF 

PP 

PP 

PP 

PP 

PF 

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. Poeitlve-hlaa value 

Plate DbtlpaUon   

Grid-No,2 Input: 

For grid-No.2 voltages up to 166 volta   

For grid-No.2 voltages between 185 and 330 volts 

Triode Unit Pentode Unit 

330 330 

— 530 

— See curve page 90 

0 

6 

Triode Uail 

200 

—2 

CHARACTERISTICS 

Plate Supply Voltage   

Grld-No.2 Supply Voltage   

Grid-No. 1 Voltage    T.'.. 7 

Cathode-Bias Resistor   

Ampliftcation Factor    70 

Plate Reaistance (Appro*.)   17600 

Transconductance   4000 

Plate Current    4 

Grid-No.2 Current   — 

Crid-No.l Voltage (Approx.) for plate current 

of 100 mA   — 

Grid-No. 1 Voltage (Appro*.) for plate current 

of 20 ^A       

MAXIMUM CIRCUIT VALUES 

Grid-No.l-Circuit Reebtance: 

For ftxed-bisa operation          

For cathode-bias operation   

0 

1 

1.1 

See curve page 96 

Pentads Unit 

45 200 

12S 126 

0 — 

— 68 

40" 

15« 

76000 

12500 

26 

7 

Triads Unit Pentode Unit 

0.6 0.26 

1 I 

volta 

volta 

voHa 

watts 

watts 

volts 

volts 

volts 

ohms 

ohms 

jtrnhoe 

mA 

mA 

volta 

volts 

megohm 

megohm 

•Thb value can be measured by a method Involving a recurrent waveform such that 

maximum ratings of the tube will not be exceeded. 
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6HG5 
BEAM POWER TUBE 

Miniature type used in the audio output stages of tele- 

vision receivers. This type has a controlled cathode 

warm-up time to minimize extraneous sound during 

receiver warm-up. Outlines section, 5D; requires minia- 

ture 7-contact socket. 

s d 

4 3 

2 
K 
01 

7BZ 

Hemttr VolUr® (tc/dc)   6.3 volU 

Current   0.46 ampere 

Cathode Warm-up Time#   14 tnin seconds 

Heater-Cathode Voltate: 

Peak value  -   ±200 max volU 

Average value    100 max volt* 

Direct Inter electrode Capacitances: 

Grid No.2 to Plate    0.4 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    8.6 pF 

# Time interval between application of voltaffes and rise of plate current to 1 mA; heater 

volu, 6.S ; plate and trid-No.2 volts, 260 : cathode-bias resistor, 680 oh mi. 

Class A, Amplifier 

MAXIMUM RATINGS (Dengn-Max.mum Values) 

Plate Voluse     276 

Grid*No.2 (Screen-Grid) VolUfe   2T6 

PMte- IMcsipatlon   7t 

Crid-No,2 Input    2 

Bulb Temperature (At hottest point)   260 

TYPICAL OPERATION AND CHARACTERISTICS 

Plate Voltajre   180 260 

Grid-No.2 Voltage   180 260 

Grid-No.l (Control-Grid) Voltage   — S.6 —12.6 

Peak AF Grid-No. 1 Voltage   8.6 12.6 

Zero-Signal Plate Current  29 46 

Maximum-Signal Plate Current   80 47 

Zero-Signal Grid-No.2 Current   8 4.6 

Maximum-Signal Grid-No.2 Current . 4 7 

Plate Resistance (Appro*.)   66000 62000 

Trans conductance    3700 4100 

Load Reeistance   6600 6000 

Total Harmonic Distortion .    8 8 

Maximum-Signal Power Output   2 4.6 

MAXIMUM CIRCUIT VALUES 

Grfd-Nai-Ctaruit Resistane#.- 

Fer Sxed-btas operation    0.1 

For eathode-biaa operation   0.6 

volts 

volts 

watta 

watts 

♦c 

volts 

volts 

volts 

volts 

mA 

mA 

mA 

mA 

ohms 

jtmbos 

ohms 

per cent 

watts 

megohm 

megohm 

n ssm^, 

u tu 

a 

I 

2 

cs 

900 400 too 0 

njar VOLTS 
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M 

or M 

KT 4 4 

3 

I 

9 

MED1UM-MU TRIODE— 

SHARP-CUTOFF PENTODE 

6HG8 

6HG8/ 

ECF86 

SHGt, THGI 

7HGS/PCPM 

Miniature tjrpea with frame-grid pentode unit used as 

combined oscillator and mixer tubes in vhf color and 

black-and-white television receivers. Outlines section, 6B; require minia- 

ture 9-contact socket. Types 5HG8, 7HG8, and 7HG8/FCF86 are identical 

with types 6HG8 and 6HG8/ECF86 except for slightly higher current and 

dissipation ratings and for heater ratings. 

Heftier VolUge (fcc/dc)   

Heftier Curr*nt  

Heftier Wftrro-up Time (Avenge) 

Peek Heftter-Caihodt VolUge 

SHG8 

eHGS/ 

ECP9f 

6.8 

0.84 

6IIG8 

yz 

0.46 

11 — — 

±100 mftx ±100 mftx ±100 max 

7HC8 

7HG8/ 

PCPM 

7.2 

0.8 

volt* 

ampere 

aeconda 

volU 

♦ ♦ • 

Class A! Amplifier 

MAXIMUM RATIN6S (Design-Maximum Values) 

PUt« Volu*e   

Grid-No.2 (Screen-GrkI) Voltage   

Cathode Current   

Plate Dletipfttion    

Grid*No.2 Input   

CHARACTERISTICS 

Plate Voltage   

Grid-No. 2 Voltage     

Grid-No. 1 (Control-Grid) Voltage   

Amplification Factor   

Mu-Feetor. Grid No.2 to Grid No.l   

Plate Reektance (Appro*.)   

Tranacondoetanee   

Plate Current     

Grid-No.2 Current   

MAXIMUM CIRCUIT VALUES 

Grid-No. 1 -Circuit Reektanee: 

For ftxed-biaa opera    

For cathode^biaa operation   

Triad* Unit Pentode Unit 

126 260 volu 
mrnmm 160 volu 

16 18 mA 

1.6 2 watt* 

0 5 watt 

ISO 170 volU 

160 volta 

—8 —1.2 volU 

17 

70 

0.36 megohm 

6600 12600 imhoft 

14 10 mA 
— 3.3 mA 

*6 

0.25 

0.6 

tsegobm 

te 

*2 e ic 

a 

4 ft 

3 10 

2 

K 

H H 

12FL 

BEAM POWER TUBE 
6HJ5 

aiHis 

Duodecar type used as horizontal-deflection amplifier 

in television receivers. Outlines section, 150; requires 

duodecar 12-contact socket. Type 21HJ5 is identical 

with type 6HJ5 except for heater ratings. 

Heater Voltage (ac/dc)   

Heater Current .   

Heater Warm-up Time (Average) 

Heater-Cathode Voltage: 

Peak value   

Average value   

CHARACTERISTICS 

Plate VolUge    

Crid-No.2 (Screen-Grid) VolUge 

Grid No.3   

Grid-No. 1 (Control-Grid) VolUge 

Class A Amplifier 

6HJ5 

6.3 

2.26 

±200 max 

100 max 

2IHJ5 

21.6 

0.6 

11 

±206 max 

100 

20 40 60 186 

110 110 136 185 

Connected to cathode at aocket 

0 0 0 —22 

▼oha 

ampere* 

aeconda 

volu 

volU 

volU 

volu 

volU 
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Triode ArapliftcAtlon Fa«tor    — — — 4J2 

Plmto (Approx.)   — — — 5000 ohm* 

Tr*a*conduct*nee   — — — 10000 jtmhtm 

Pl*t« Currtnt   240* 400« 540' 50 mA 

Grid-No.2 Current   42- 48® 5.5 mA 

Grid-No. 1 Voltage (Approx.) for pUte 

current of I mA   . —- — —?0 volt* 

• TbU value can be measured by * method involving * recurrent waveform »uch that the 

maximum ratings of the tube will not be exceeded. 

Horizontal-Deflect ton Amplifier 

Per operation in a (2Mine. 25-fraaae nyateai 

MAXIMUM RATINGS (Design-Maximum Values) 

DC Plate Supply Voltage   770 volts 

Peak Poeitive-Pulse Plate Voltage#   7000 volts 

Peak Negative-Pulse Plate Voltage   —1500 volts 

DC Grid-No.3 Vohage   70 volt* 

DC Grid-No.2 Voltage   220 vo)U 

Peak Negative-Pulse Grid-No. 1 Voltage   —5S0 volts 

Peak Cathode Current   1000 mA 

Average Cathode Current   280 mA 

PUte DUiipatk>Dt   24 watU 

Grid-No.2 Input   5 

Gr!d-No.2 Input (Warm-up Surge)*     12 watt* 

Bulb Temperature (At hottest point)   240 C 

MAXIMUM CIRCUIT VALUE 

Grid-No.I-CirctiIt Resistance   1 megohm A 

#.Pulse duration must not exceed 15% of a horieontal scanning cycle (10 microseconds), 

t A bias resistor or other means is required to protect the tube in absence of excitation. 

• Surge not to exceed 15-second duration. 

M M f 

A LI IQ DIODE— 
OriJO SHARP-CUTOFF PENTODE 

Miniature type used as combined video-detector and if- 

amplifier tube in television receivers. Outlines section, ^ f/ 

6B; requires miniature d-contact socket 9CY 

Heater Voltage (ac/de)   8.8 volta 

Heater Current    0.45 ampere 

Heater Warm-up Time (Average)   11 seconds 

Peak Heater-Cathode Voltage   :t200 max volta 

Direct Inter electrode Capacitances: 

Diode Unit: 

Plate- to Cathode and Heater      2.4 pP 

Cath6de to Plate and Heater       8 pP 

Pentode Cnit: ^ 

Grid No.! to Plate   0.015 max pF 

Grid No.I to Cathode. Heater. Grid No.2, Grid No. 8, 

and Internal Shield  7 pF 

Plate to Cathode. Heater, Grid No,2, Grid No.S, pnd Internal 

Shield   8.2 pF 

Diode Plate to Pentode Grid No.i   0.005 max pF 

Diode Cathode to Pentode Plate   0.15 max pF 

Diode Plate to Pentode Plate    0.035 max pF 

Pentode Unit at Class At Amplifier 

MAXIMUM RATINGS (Dflsign-Maximum Values) 

Pint® VolUB®   830 volta 

Crid-No.2 (Screen-Grid) Supply Voltage   830 volt* 

Grfd-No.2 Voltage   See curve page H 

Grid-No,I (Control-Grid) Voltage. Positive-bias value   0 volta 

Plate Dissipation   8.2 watt* 

Grid-No.2 Input: 

For grld-No.2 voltage* up to 166 volts   0.56 watt 

For grid-No.2 voltage* between 185 and 880 volts      See curve page 98 

CHARACTERISTICS 

Plate Dissipation    

Plate Supply Voltage       125 volts 

Grid No.S   Connected to cathode at socket 

Grld-No.2 Supply Voltage       126 volt* 
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Cathode-Bias RcoUtor   

Plate Reaistaoce (Appro*.)   

Trmnaconductatvce ; %   

Plate Current   

Grid-No.2 Current   

Grid-No.l Voltaae (Appro*.) for plate current of 20 ^A 

Crld-No.l Voltage (Appro*.) for plate current of 2 mA 

Diode Unit 

MAXIMUM RATINGS (Design-Maximum Values) 

DC Plate Current    

CHARACTERISTICS, Instontanaous Value 

Tube Voltage Drop for plate current of 60 mA  

56 

0.2 

9300 

11.5 

3.6 

—3 

ohms 

megohm 

jimboe 

mA 

mA 

ao)t» 

yolte 

10 

mA 

TOlU 

H P 

HIGH-MU TRIODE 6HK5 

NT Miniature type with frame grid used in vhf tuners of 

0Cy television receivers. Outlines section. 5C; requires mini- 

7QM ature 7-contact socket. 

Heater Voltage (ac/dc)   6.3 volts 

Heater Current   0.J9 ampere 

Peak Heater-Cathode Voltage   ±100 max . volte 

Direct Intereleetrode Capacitancea :• 

Grid to Plate     0.29 pF 

Grid to Cathode. Heater, and Internal Shield   4.4 pF 

Plate to Cathode. Heater, and Internal Shield   2.8 pF 

Heater to Cathode   2.5 pF 

• With external ehield. 

Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Voltage    200 volt* 

Grid Voltage, NcgatWe-biaa Value   —SO volt* 

Cathode Current   22 mA 

Plate OlMipation   2.8 vrntta 

CHARACTERISTICS 

Plate Voltage     13B yolta 

Grid Voltage     —-1 volt 

Amplification Factor   76 

Plate Reetotance (Appro*.)   4000 obme 

Traneoonductance     15000 >tmhoa 

Plate Current   12.6 mA 

Input Reetetance"   600 ohm# 

Input Capacitance**   9 pK 

NoUe Figure#   4.2 dB 

Grid Voltage (Appro*.) tor tranacondnctanee of 150 jimhoe  —5 volU 

Grid Voltage (Appro*.) for tranaconductance of 1500 ^mboe   —2.6 volte 

MAXIMUM CIRCUIT VALUE 

Grid-Circuit ReeUtance, for cathode-blae operation   1 megohm 

•• Mearnured at 200 MH* with plate effectively grounded for rf voltagea. 

# For a neutraliacd trlode amplifier at a frequency of 200 llHa with signal source Impedance 

adjusted for minimum noise output* 

ft 
4 ft 

3 
t* 

Z 

f 

9AE 

MEDIUM-MU TRIODE— ^Ul 0 

SHARP-CUTOFF PENTODE OliLO 

Miniature type used in color and black-and-white tele- 

vision receiver applications. The triode unit is used as 

a sync-separator or voltage-amplifier tube, and the 

pentode unit is used as a video if-amplifter, age-ampli- 

fier, or reactance tube. Outlines section, 6B; requires 

miniature 9-contact socket. Heater: volts (ac/dc), 6.3; 

amperes, 0.6; warm-up time (average), 11 seconds; 

maximum heater-cathode volts, ±200 peak, 100 average. 
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Class At Amplifier 

MAXIMUM RATINGS (Design-Maximum values) 

Plate Voltage       

(Sereeo-Grid) SoppJr VoJtaae   

Gri<i-No.2 Voltage    

Grid«No.l (Cohtrol-Grid) Voltage, Poeitive-biae value 

Plate D Us 1 pat ion    

GrW-No.2 Input: 

For gHd-No.2 voltagee up to 166 volt*  

For grld-No.2 voltages between U6 and 330 volts 

CHARACTERISTICS 

Plate Voltage   

Grid-No.* Voltage    

Grtd-No.t Voltage   

AmpHflcation Factor 

Plate Resistance (Appro*.)   

Transeonductance   

Plate Current   

Grid-No.2 Current   

GvSd-No.l Voltage (Appro*.) for plate current of 

20 jiA   

Trie* Unit Pentode UaH 

330 336 volt* 

— 330 volt* 

See curve page 96 

0 0 volt* 

2,5 2.6 watts 

   0.66 watt 

See curve page 96 

126 126 volts 
__ 

X2S volts 

—1 —1 volt 

40 

6000 160000 ohm* 

7000 20000 emhoe 

12.6 12 mA 

— 4.6 mA 

«—7 volt* 

MAXIMUM CIRCUIT VALUE 

Grid-No. 1 •Circuit Resistance megobm 

6HM5/ 

HIGH-MU TRIODE 

6HA5 

3HM5/3RA3 

Miniature type used as rf-amplifier tube in vhf color 

and black-and-white television tuners. Outlines section, 

5C; requires miniature 7-contact socket. Type SHM5/ 

3HA5 is identical with type 6HM5/6HA5 except for 

heater ratings* 

H 

4 9 

9 S 

2 7 
K X 

76M 

2.7 

0.45 

±110 max 

Heater Voltage (sc/dc)      

Heater Current   

Peak Heater-Catbode Voltage   

Direct Inter electrode Capacitances: 

Grid to Plate     

Grid to Cathode, Heater. Internal Shield, and External Shield 

Piste to Cathode, Heater, Internal Shield, end External Shield 

Cathode to Plate   

Cathode to Heater, Grid, Internal Shield, end External Shield 

Heater to Cathode    

Heater to Grid   

9HM5/IHA5 6HM5/4HA5 

6.3 

0.18 

±110 max 

0.36 

4.3 

0.080 

L9 

8.1 

2.3 

0.070 

volt* 

ampere 

volts 

PF 

»Z 

pl 

PF 

p£ 
pF 

Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

DC PLkte Voluge   

DC PUte Supply VolUge   

Grid Voltage   

Cathode Current   

Plate Dissipation   

CHARACTERISTICS AND TYPICAL OPERATION 

Fixed Bias 

DC Plate Supply Voltage   

Plate-Load Resistor   

Internal-Shield Voltage   

DC Grid Voltage  

Cathode-Bias Resistor   

Amplification Factor   

Transcooduetaace   

Plate Current   

DC Grid Current  

Grid-No,l Voltage for one-per-cent 

trans conductance    *. 

220 

600 

—60 

22 

2.6 

Cathode Bias 

136 185 136 136 

__ 1000 6600 

0 0 0 0 

—1 —8.7 

0 87 

72 80 72 

14500 1600 20000 14600 

11.5 mmrn* 19 21.6 

— — 10 — 

—6.3 —8*1 

volts 

volts 

volts 

mA 

watte 

volt* 

ohms 

volt* 

volts 

ohm* 

paboa 

mA 

mA 

volte 
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NC H ft 
ft ft 

T 3 

2 6 

ft 

K 

SHARP-CUTOFF PENTODE 
6HM6 

4BM< 

8PM 

Miniature type with frame grid used in the if-amplifier 

stages of television receivers. Outlinea section^ 6B; re- 

quires miniature S-contact socket Type 4HM6 is iden- 

tical with type 6HM6 except for heater ratings* 

4HMI 6HM4 

Hester VolUge (ac/dc)   4.2 6.1 

Hester Current   0.45 0.1 

Heeter Warm-up Time (Average)   11 

Heftter-CmtSode Voltage: 

Peak value   ±200 max ±200 max 

Average value 100 max 100 max 

Direct IntereJettrode Capacitance®: Unabielded SkieMed 

Grid No.l to Plate 0.031 0.024 

Grid Ho.l to Cathode, Heater, Grid No.2, Grid 

No.3, and Internal Shield   8.7 $.7 

Plate to C*thode, Heater. Grid No.2, Grid No.3, 

and Internal Shield    2.15 3-0 

volte 

ampere 

aeconds 

volta 

volte 

PF 

pP 

PP 

Class Aj Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

PlaU Volt***    350 volte 

Grtd-No.2 (Screen-Grid) Supply Voltage    260 volta 

Grid-No.2 Voltage -   See curve page t€ 

Grkl-No.l (Control-Grid) Voltage, Negative-biaa value   —50 volts 

Cathode Current      2S mA 

PUte Dtesipatkm    2.6 watta 

Grid-No.2 Input: 

For grid-No.2 voltagea up to 125 volta  2.5 watta 

For grid-No.2 voltagee between 126 and 250 volte   See curve page 06 

CHARACTERISTICS 

Plate Supply Voltage   125 volta 

GrW No.3 (Suppmaor Grid) .   Connected U> cathode at socket 

Gnd-No.2 Supply Voltage   125 volta 

Cathode-Bias Res fetor     ohma 

Plate Reefetance (Approx.)   0.156 megohm 

Traruconductance 15000 pmhoe 

Plate Current   13 mA 

Grid-No.2 Current      8.2 mA 

Grid-No. 1 Voltage (Approx.) for traneconductance of 100 pmhoa .. —8 volta 

MAXIMUM CIRCUIT VALUES 

Grid-No. 1-Circuit Reefetance: 

For tixed-biaa operation   0.26 megohm 

For cathode-bias operation   1 megohm 

^ 0 HIGH-MU TRIODE 6HQ5 

JSOY?)is 2HQ5, 3HQ5 

Miniature type used as grounded-cathode rf-ampiifier 

tube in vhf tuners of television receivers. Outlines sec- 

— tion, 5C; requires miniature 7-contact socket. Types 

«, 2HQS and 3HQ5 ave identical -with type SHQS except 

7GM for heater ratings. 

__ „ , , #J THQS SHQ5 (HQS 
EUkUr Volume {»c/dc)    2.4 S 6-8 volta 

Haster Cumat   0.8 0.46 0-2 ampere 

neater Warm-up Time (Aver**®)   n u — aeoonda 

Peak Hcftter-Cathodc Voltage    ±100 ±100 ±100 volte 

Direct Interelectrode Capacitances (Approx.) :* 

Grid to Plate       0.52 np 

Grid to Cathode, Heater, and Internal Shield   5 pp 

Plate to Cathode, Heater, and Internal Shield   3.6 pF 

Heater to Cathode    2.6 pF 

•With external shield connected to cathode* 
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Class Ak Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

VolUffe    200 Tofts 

Grid VoltAgt, N«ff*tive»btai V^loe   —00 yolt* 

Cftthod* Curreat   22 mA 

Dii«ip«tioD   2.5 watte 

characteristics 

Plate Voltega     185 Tolta 

Grid Voltage      —1 volt 

Amplification Factor   78 

Plate Reeietance    5400 ohm* 

Trsnacoo duct* oca   16000 jtmho* 

Plate Current   11.5 mA 

Input XteeiateiKe"   275 ohm* 

Input Capacitance**   11.2 pF 

Noiie Figure#   4.7 dB 

Grid Voltage (Approx.) for tranaconductanee of 150 pmho*  —4.2 roll* 

Grid Voltage (Approx) for traneconductance of 1600 Mmho*  —2.6 volte 

MAXIMUM CIRCUIT VALUE 

Grid-Circuit Restotaoce, for catbo^bia* operation   1 megohm 

•• Mefcaured at 200 JfHa with beater volt* = 5.3 volte *nd pl»te effectively grounded for rf 

voltage*. 

# For a neutralised triode amplifier at a frequency of 200 MKi with signal source impedance 

adjusted for minimum noise output. 

6HR5 BEAM POWER TUBE 

Miniature type used as vertical-deflection amplifier in 

television receivers. Outlines section* 5D; requires 

miniature 7-contact socket 

p 4 5 

3 a 

2 7 
a 

7B2 

Heater Voltage (ac/dc)    

Heater Current 

Heater Warm-up Time (Average)    

Heater-Cathode Voltage: 

Peak value   

Average value .... 

Direct Intereiectrode Capacitance*: 

Grid No.l to Piste    

Grid No.l to Cathode, Heater. Grid No.*, and Grid No.3 

Plate to Cathode, Heater, Grid No.2. and Grid No.8 . 

S.S 

4.46 

n 

200 max 

100 max 

0.85 

8.8 

8.2 

volte 

ampere 

seeond* 

volt* 

volts 

PF 

pF 

pF 

Vertical-Deflection Amplifier 

For operation In a $25-Uno. 36-frome system 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Voltage   *60 volte 

Peak Posttive-Putee Plate Voltage# (Absolute Maximum)    1500 volte 

Grid%No.2 (Screen-Grid) Voltage   270 volta 

Peak Negative-Pulse Grid-No. 1 Voltage ... —150 volte 

Piste DUoipatlon 8 watt* 

Peak Cathode Current     125 mA 

Average Csthode Current    85 mA 

Grid-jvo.g Input      2 watte 

CHARACTERISTICS 

Plate Voltage       60 260 volte 

Grid-No.2 Voltage   260 270 volte 

Grid-No. 1 Voltage       0 —19 volt* 

Transconductanee — 8600 #mho* 

Plate Current     105 80 mA 

Grid»No.8 Current 25 2.8 mA 

Grid^Na.1 Voltage (Appro*.) for plate current of 

100 *A   — —48 volte 

MAXIMUM CIRCUIT VALUE 

Gri<kNo.l-Circuit Resistance    8.2 megohm* 

# Puke duration must Dot exceed 16% of a vert tea! scanning cycle (2.6 milliseconds)* 
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H 

4 

3 

SEMIREMOTE-CUTOFF 

PENTODE 
6HR6 

IfHM 

^ Miniature type used as if-amplifier tube in FM re- 

1 ceivers. Outlines section, 5C; requires miniature 7-con- 

tact socket. Type 19HR6 is identical with type 6HR6 

7BK except for heater ratings. 

CHRt ISHRt 

Bestcr Volus* (*e/dc)   84 18.9 votta 

filter Current       #.45 0.16 nmpere 

Benter Warm-up Time < Average)   11 17 tecomk 

Heater-Cathode Voltage: 

Peak value   ±200 max ±200 max volts 

Average vahie   100 max 100 max volts 

Direct Interelectrode Capacitances: 

Crtd Nal to Plate   0.006 max pF 

Grid No.l to Cathode. Heater. Grid Ho.2. Grid No.S, 

and Internal Shield   ft.8 pF 

Plate to Cathode. Heater. Grid No^ff Grid Ho.ft, 

and internal Shield     6.2 pF 

Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

Plat* Supply Voltase   300 volt* 

Grid-No. 8 (Suppreaeor-Grid) Voltage. Poeltive value   0 volte 

Grid-No.2 (Screen-Grid) Supply Voltage   500 volta 

Grid-No.2 Voltage   See curve page #6 

Grid-No. 1 (Control-Grid) Voltage: 

Negative^biae value     —60 vohe 

Pocitive-blae value   0 volte 

Plate Dissipation     ft watte 

Grid-No.2 Input: 

For grid-No.2 voltages up to 160 volte   1 watt 

For grid-No.2 voltages between 160 and 300 volte    See curve page 96 

CHARACTERISTICS 

Plate Supply Voltage   200 volts 

Grid No.ft   Connected to cathode at socket 

Grid-No.2 Supply Voltage   116 vohe 

GrW-No.1 Supply Voltage     0 volte 

Cathode-Diae Jtarietor   6g ohms 

Plate Reeietance (Appro*.)   6.5 megohm 

Transconductance   5500 wiphft 

Plate Current   18.2 mA 

Grid-No.2 Current       4.8 mA 

Grid-No.! Voltage (Appro*.) for trans conductance of 60 junhoe ... —16 volt* 

MAXIMUM CIRCUrr VALUES 

Grid-No*l-Circait Beeietance; 

For Sxed-Wae operation   0.5 

For cathode-bias operation            1 

TYPE 6HR6 

6RI0-lia. t VOLTS • iis •J 

$ ¥> 

vv 

20 

VOL 
Ma ID 

0 

^1 
b 

zl 

i 

too 

PLATE VQU «C»-i8^gT 
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6HS6 

19HS4 

SHARP-CUTOFF PENTODE 

Miniature type used as if-araplifier and Hmiter tube 

in FM receivers* Outlines section, 5C; requires miniature 

7-contact socket Type 19HS6 is identical with type 

6HS6 except for heater ratings* 

N 

4 S 

H 
1 b 

-/S 
2 T 

6 K 

Oi 

HebUr Volume (ac/dc)   

Heater Current    

Heater Wenn*up Time (Average)   

Heater-Cathode Voltage: 

Peak value   

Average value   

Direct Interelectrode Capaeltancee: 

Grid No.t to Plate      

Grid No. I to Cathode, Heater. Grid No.2, Grid No.3, and 

Internal Shield    • • • • •     • • • 

Plate to Cathode, Heater, Grid No.2, Grid No-S, and 

Internal Shield   

fRS4 

A3 

0.43 

11 

±200 max 

100 

10HS0 

18.4 

0,13 

17 

±200 max 

100 max 

0.006 

8.8 

3.2 

volte 

ampere 

eecondb 

volte 

volte 

volte 

PF 

PF 

Class Ai Amplifier 

MAXIMUM RATINGS {Design-Maximum Values) 

Plate Supply Voltage    • •    

Grid-No.* (Suppreeaor-Grid) Voltage, Poaitive Value 

Grid-No.2 (Screen-Grid) Supply Voltage   

Grid-No.2 Voltage   

Grid-No.l (Control-Grid) Voltage: 

Negative-biaa value   

Poaltive-biae value   

Plate Dlsaipation   

Grid-No.2 Input: 

For grid-No.2 voltages up to 130 volta   

For grid-No.2 voltages between 130 and 300 voita . 

CHARACTERISTICS 

Plate Supply Voltage   

Grid No.3   

Grid-No.2 Supply Voltage   

Grid-No. i Supply Voltage   

Cathode-Biaa Rceiator   

Amplification Factor*   

Plate Reeletane* (Appro*.)   

Tranacondu eta nee   

Plate Current   

Grid-No.2 Current    • • 

Grid-No.l Voltage (Appro*.) for plate corrent of 

20 mA   

MAXIMUM CIRCUIT VALUES 

Grld-No.l-Circuit Resistance: 

For fixed-biaa operation   

For cathode-bias operation   

300 

0 

300 

—30 

0 

8 

volts 

volts 

volts 

curve page 06 

volts 

volts 

volts 

watt 

curve page 96 

76 160 volts 

Connected to cathode at socket 

76 73 volts 

0 0 volts 

68 66 ohms 

30 — 

— 0.6 megohm 

— 9600 jimboe 

— 8.8 mA 

— 2.8 DIA 

_ _ t volts 

0.3 

1 

megohm 

megohm 

T4 

M 

TYPE SHSft 

SRIO No. 3 CONNECTED TO CATHODE 

AT SOCKET. ' 

GRID-Ma 2 VOLTS * 70 
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6HS8 
H 

H 

t 4. 

3 

Z e 

8F6 

C3P| 

SHARP-CUTOFF 

TWIN PENTODE ^ ^ 

Miniature tjrpe used in age amplifier, sync, and noise- 

limiting circuits of color and black-and-white television 

receivers. One pentode unit is used as combined sync 

separator and sync clipper; second pentode unit is 

used as age amplifier. Outlines section, 6E; requires 

miniature 9-contact socket. Type 3HS8 and 4HS8 are 

identical with type 6HSE except for heater ratings. 

JHS8 

8.15 

0.5 

U 

HMiter VolUs« (*c/dc)   

Heater Current   

Heater Warm-up Time (Average)   

Heater-Cathode Voltage: 

Peak value   

Average value   

Direct Interclectrode Capacitances: 

Grid No.8 to Plate (Each Unit)   

Grid No.I to AU Other Electxodta   

Grid No.3 (Each Unit) to All Other Electrodes .. 

Plate (Each Unit) to All Other Electrodes   

Grid No.a (Unit No.l) to Grid No.3 (Unit No.2) .. 

Class A. Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Voltage (Each Unit)   

=£200 max 

100 max 

4HSS 

4.2 

0.46 

II 

200 max 

100 max 

*H8S 

6,3 

0.3 

±:200 max 

100 max 

2 

6 

3.6 

S 

0.015 max 

volts 

ampere 

seconds 

volta 

volts 

PF 

PF 
pF 

PF 

PF 

300 volts 

Grid-No.S (Supprcasor*Grld) Voltage (Each Unit) : 

Peak positive value   

DC negative value   

DC positive value   

Grid-No.2 (Screen-Grid) Voltage   

Grid-No.l (Control-Grid) Voltage, Ncgatlve-biaa value   

Cathode Current   

Plate DUaipation (Each Unit)   

Grid-No.2 Input   

CHARACTERISTICS 

With Oat Unit Operating* 

Plate Voltage   

Grid-No.3 Voltage   

Grid-No.2 Voltage   

Grid-Ho.l Voltage   

Traoaconductance, Grid No,8 to Plate   

Tranaconduetance, Grid No.l to Plate   

Plate Current   

Grid-No.S Voltage (Appro*.) for plate current of 

1 + 

Grid-No. 1 Voltage (Appro*.) for plate current of 

100 mA   

50 

—60 

S 

160 

—50 

12 

l.l 

0.76 

volta 

voltt 

volta 

volta 

volta 

mA 

watta 

watt 

100 100 volta 

0 0 volta 

67.6 67.5 volta 

0 m volta 

—• 450 /imhoe 

1100 — ^mhoe 

■ ■ 2 Tf\A 

— —3.6 volta 

•XM —2.8 volu 

TYPE 6MSa ^ 

ORID-Ne.3 VOLTS *0 

GRID-No-2 VOLTS*67.5 

PtATC AND 6RI0 No. 3 Of 

OTHER UNIT OROUNDEO. 

i 
tci VOLTS < 4 

3 -HP- 
o.s 

3 

fO 

O.Of nAIC Mot 2 owp 

-0.5 

EC - 

too 200 300 400 

PLATE VOLTS f2Ct-iK>ttT 
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With BoU U»IU OptrtUar 

PUt* VolUf# (Each Uoit)   100 

Grid-No.S VolUt* (EUch Unit)   —10 

Grt<i«No.2 VoKac*   07.5 

Grid-No. i VolUge • 

PUt* Current (Eecb Unit)   — 

Grid-No. 2 Current   7 

Get bode Current    7.1 

MAXIMUM CIRCUIT VALUES 

Grid-No.S-Circuit ReeUUnee (Eaeh Unit)   

Grid^No.l-Circuit ReeUtenee   

• With pUt* end grid No.3 of other unit connected to ground. 

• Adjusted to give grW-Nal current of 0.1 miDUxnpere. 

100 volts 

0 vohs 

67.5 volts 

• volts 

2 mA 

4.4 mA 

3.5 mA 

0.6 megohm 

0.6 megohm 

6HSo I I 

NOTvolts^STS 

Ho. I M[LLiAMP€R£S*OJ 

I AHOORX)Nn3OrOTH 

TYPE 

PLATE AHOOnSO Nc 

mrrlSoSHceo. 

2 

4> 
•v 

* / 

I 

¥• 

A OS 

153 

pul^ous 

400 

6HZ6 

9HZ4 

SHARP-CUTOFF PENTODE 

Miniature type used as sound-detector tube in FM and 

color and black-and-white television receivers. Tube 

has two independent control grids. Outlines section, 

5C; requires miniature 7-contact socket. Type 5HZ6 

is identical with type 6HZ6 except for heater ratings. 

HtftUr VolUg* (ac/dc) 

Heater Current   

Heater Warm-up Time (Average)   

Heater-Cat bode Voltage; 

Peak value   

Average value   

Direct Interelectrode Capacitances (Approx.): 

Grid No.l to PUte     

Grid No>l to Cathode* Heater, Grid No.2, Grid No A. and 

Internal Shield   

Grid No.l to Grid NoA   

Grid No.3 to PUte   

Grid No.3 to Cathode. Heater* Grid No.l* Grid No.3, PUte* 

and Internal Shield     

H 
& 4 

b 1 

7 2 

* 

IS 

TEN 

IHZ3 0HZ0 

4.75 6.3 

0.8 0.46 

n 11 

±200 **** ±200 max 

100 max 100 max 

0.0*3 

3.8 

0.03 

1.3 

7.2 

volte 

ampere 

seconds 

volts 

volts 

pF 

PF 

PF 

PF 

pP 

Class Aj Amplifier 

CHARACTERISTICS 

PUte Supply Voltage 

Grid-No.3 Supply Voltage 

Grid-No.2 Supply Voltage 

Grid-No.1 Supply Voltage 

Cathode-Bias ttesistor ... 

PUte Reetotance (Approx.)   

Tranaconductance, Grid No.l to PUte 

Tronsconduetance, Grid No.3 to Plate 

PUte Current   

Grfd-NoJ Current     

Grid-New8 Supply Voltage tApprgx.} for pUte cummt of 23 AA 

Grid-No. 1 SuyyU Vintage (Approx.) for pUte curreat gf.SP ^ & 

160 

0 

100 

0 

130 

0.U 

3400 

300 

3.2 

3-3 

—7 

volte 

volts 

volts 

volts 

ohms 

gmhoe 

pmbes 

mA 

mA 

Volt* 

foXa 
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FM Sound Detector 

MAXIMUM RATINGS (Design-Maximum Values) 

Plat* Voltage   800 

Grid-No.3 (ControWJrtd) Voltage: 

Negative value (do and peak ao)    —100 

Poeitive value (dc and pMtk ac)   86 

Grid-No.2 (Screen-Grid) Supply Voltage   800 

Grid-No. 2 Voltage   

Grid-No-X (Cootrol-Grid) Voltage: 

Negatlve-blaa value   —60 

Poeitlve-blaa value   0 

Plate Diaiipation   1.7 

Grid-No.8 Input   O.X 

Grid-No.2 Input: 

For grid-No.2 voltage* up to 160 volte   1 

For grld-No.8 voltage* between 160 and 600 volt*   See 

MAXIMUM CIRCUIT VAtUES 

Grid-No.&-Clrcult Resietancc   0.68 

Grid-No.l-Circuit Resistance: 

For flxed-bla* operation   0.22 

For catbode-bia* operation      0.47 

volt* 

volt* 

volt* 

volt* 

curve psge 96 

volta 

volt* 

watt* 

watt 

watt 

curve page 96 

megohm 

megohm 

megohm 

TYPE GHZ6 

ORID-Ko.3 VOCTS-O 

0R10-Wa2 VOLTS-KX) 

ai 

a is 

N 

TYPE 6H26 

GRID-No. 2 VOLTS-KX) 

OWO-Nal VOLTS-0 

«> 
f a 

2 
2 

\ 
I 20 b 

c 
N 

g 6 

s? 
e. 

V 2 * 
GRID-No. 0 c 5 K) 
VOLTS EC lAr 

I 
—0,6 

6 6 - 

-2 ✓ 

GRID—No. 3 

VOLTS Ecv 

•-4 

1C2 

KX) 200 300 

PLATE VOLTS 

400 

-irmr 

too 200 300 

PLATE VOLTS 

400 

•ics-iimr 

" HIGH-MU TRIODE— zu-TO 

m SHARP-CUTOFF PENTODE OMZo 

*irwi/ -crhv^c^ Miniature type used in television receiver applications. 

The triode unit is used as a voltage amplifier or sync 

ct—xk^ iz-'cap separator, and the pentode unit as a video amplifier. 

Outlines section, 8E; requires miniature 9-contact 

~pp socket. Heater: volts (ac/dc), 6.3; amperes, 1.125; 

9DX maximum heater-cathode volta, ±200 peak, 100 average. 

Class A, Amplifiar 

MAXIMUM RATINGS (Design-Maximum Values) Tried* Umit Peeled* Unit 

Piste Voltege 800 800 volt* 

Grid-No.2 (Screen-Grid) Supply Voltsge   — 880 volt* 

Grid-No.2 Voltsge    — See curve psge 96 

Grid-No. 1 (Control-Grid) Voltsge, Poeitive bis* vslue 0 0 volt* 

Piste Dissipstlon   1 8 wstt* 

Crid-No.2 Input: 

For grld-No.2 voltsgee up to 166 volts   ■— 2 wstt* 

For grid-No.2 voltsge* between 166 and 880 volts — Se« curve psge 96 

CHARACTERISTICS 

PlsU Voltsge   200 60 260 volts 

Grid-No,2 Supply Voltsge   — 170 170 volt* 

Grid-No. I Voltsge   —2 0 — volts 

Csthods-Bis* Reektor   — — 100 ohms 

Ainplificstion Factor   70 — — 

Piste Rcaistsnc* (Approx.)   — — 0.14 megohm 

Trmn»conduct*nce   4000 — 12600 ^mho* 

Piste Current    8.5 90- 29 mA 

Grid-No.2 Current   — 6 mA 

Grld-No.l Voltsge (Approx.) for piste current 

of 10 jiA    —6 — —11,6 volts 
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MAXIMUM CIRCUIT VALUES 

Grid-No. 1-Circuit Rnistftacc; 

For ftxed-biu opcmion   0.6 0.26 tDCftobm 

For cctbodc-biM operation   1 2 megohm 

• Thb v*hj# can be meaeured by a method involving a recurrent waveform such that the 

maximum ratings of the tube will not be exceeded. 

Refer to chart at end of section. 

OJ5GT 

6J6 Refer to chart at end of section. 

6J6A MEDIUM-MU TWIN TRI00E 

5J* ^CT, 

Miniature type used as combined rf power amplifier ^ 

and oscillator or as twin af amplifier. With push-pull H<T//r£i_n±"W*>)Cl2 

arrangement of the grids and the plates in parallel, 

this type can also be used as a mixer at frequencies 77J* 

as high as 600 MHz. Outlines section, 5C; requires 

miniature 7-contact socket. Type 5J6 is identical with 

type 6J6A except for heater ratings. 7BF 

5J» SJ«A 

Hrattr VoltAge (sc/dc)   4.7 6.3 volts 

Hester Current    0.6 0.45 ampere 

Heater Warm-up Time (Average)    22 11 seconds 

Peak Heater-Cathode Voltage   :tl00 max :±100 max volts 

Direct Interelectrode Capacitances 

f£ach Unit. Appro*.); Unshielded Shielded 

Grid to Piste   1.6 1.6 pF 

Grid to Cathode and Heater    2.2 2.6 pF 

Plate to Cathode aud Heater (Unit No.l) .... 0.4 1.6 pF 

Plate to Cathode and Heater (Unit No.2) .... 0.4 1 pF 

Class Ai Amplifier 

MAXIMUM RATINGS (Dtsign-Maximum Values) 

PlaU Voltage   300 volts 

Grid Voltage, Posltive-bia* value    0 volts 

Plate DiseipatJon   1.6 watts 

CHARACTERISTICS 

Plate Voltage   100 volts 

Cathode-Bias Resistor      66t ohms 

Amplification Factor   36 

PlaU Resistance (Appro*.)   7100 ohms 

Tranacon ducts nee 6300 junhos 

PlaU Current . . .8.6 mA 

MAXIMUM CIRCUIT VALUES 

Grid-Circuit Resistance: 

For dxed-bia* operation   Not recommended 

For cat bode-bias operation    ... 0.6 megohm 

t Value is for both units operating at the specified conditions. 

RF Power Amplifier and Oscillator—Class C Telegraphy 

Kay-Aswa coadltkiwi p«r tab* without ratfalatian 

MAXIMUM RATINGS {Design-Center Values, Each Unit) 

Plat* Voltage   S00 eoltt 

Grid Voltage: 

Negative-biaa value —<0 volte 

Poeltive-biaa value   0 volta 

Plate Current   16 mA 

Grid Current 8 mA 

Plate Input   

Plate Dtsaipation   1-6 wetta 

TYPICAL PUSH-PULL OPERATION (Both Units) 

Plate Voltage   160 volta 

Grid Voltage*   —10 »olt* 

PlaU Current   60 "»*• 

Grid Current (Approx.)   1® »A 

Driving Power (Approx.) . .    E.So watt 

Powvr Output (Approx.)   3.6 watts 

• Obtaiuei] by grid mistor (626 ohms), cathode-bias resistor (220 ohms), or fixed supply® 
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Refer to chart at end of section. 

Refer to chart at end of section. 

6J7 

6J7G 

6J7GT 

6J8G 

9 

f 4 

9 

2 

12 

PENTODE- 

BEAM POWER TUBE 

6J10 

13119 

ri ^ Duodecar type used in FM and color and black-and- 

•' p, white television receivers. The pentode unit is used as 

a gated-beam discriminator and the beam power unit 

is used in audio power-output stages in FM and tele- 

vision limiter and discriminator applications. Outlines 

*¥ section. 8B; requires duodecar I2-contact socket. Type 

13J10 is identical with type 6J10 except for heater 

ratings. 12BT 

Heater Voltage (ac/dc)   

Heat«r Current   

Warm-up Time (Averagre) 

Heater-Cathode Voltaic: 

Peak vahie   

Averaare value   

cii# 

6.8 

0.96 

±200 max 

100 max 

1U10 

18.2 

0.46 

11 

Pentode Unit as Class A. Amplifier 

MAXIMUM RATIN6S (Design-Maximum Values) 

Plata Voltage   

Grid-No.2 (Scrcan-Grid) Voltaic   

Plata DiasipatioQ   

Grid-No.2 Input   

CHARACTERISTICS AND TYPICAL OPERATION 

Plata Volta«   

Grid-No^ Vohase   

GHd-No.l Voltaira   

Peak AF GHd-No.1 Voltaic   

Plata Raaiitance (Approx.)   

Trana conductance   

Zaro-Slana) Plata Currant   

Maximuro-SS^na) Plate Current    

Zero-Signal GHd-No.2 Current   

Uaxlmum-Sianal Grid-No.2 Current   

Load Reelslance   

Total Harmonic Distortion (Approx.)   

Maximum-Slfnal Power Output   

MAXIMUM CIRCUIT VALUES 

Grid-No.l-Circult Resistance: 

For fixed-bias operation   

For cathode-bias operation     

Beam Power Unit as Gated-Beam Discriminator 

MAXIMUM RATIN6S (Design-Maximum Values) 

Plate Supply Voltaye   

Crid-No.2 (Accelerator-Grid) Voltaxe   

Peak Positive Grid-No, 1 Voltage   

Average Cathode Current  * 

0.2fi 

0.5 

880 

110 

60 

18 

volts 

ampere 

seconds 

:200 max volts 

100 max volts 

27S volts 

275 volts 

10 watts 

2 watts 

260 vohs 

260 volts 

—8 vohs 

8 volts 

0.1 megohm 

6600 jtznhoa 

86 mA 

89 mA 

IB mA 

7 mA 

I'TUI onms 

10 per cent 

4.2 watts 

megohm 

megohm 

volts 

vo Ha 

vohs 

mA 

^1 
r 4 

I 
9 I 

4 4 
IS 

3 to 

t 

z 

M M 

12BW 

SHARP-CUT0FF 

TWIN PENTODE 
6J11 

Duodecar type used as if-amplifier tube in television 

receivers. OntUnea section, 8A; requires duodecar 12- 

contact socket. 
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Heater VoIUge (ac/dc)   6.8 volto 

Heater Current   0,8 ampere 

Heftt«r-CaU*od« Voltaic: 

Fe^c valu«   +*00 tnmx ¥oH» 

Averts#    100 m^x voH* 

Direct InUrcltetrode CftpaditAnccs 

Unit IfQe I: 

Grid Ko.l to Cathode, Heater, Grid No.2, Grid No.S, 

Grid No.S of Unit NOe2, and Internal Skit id   li Dp 

Plate to Cathode. Heater, Grid Ho.2. Grid No.8, Grid No.S 

of Unit No.2, and Internal Shield     2.8 dF 

Unit No. 2: F 

Grid No.l to Cathode, Heater, Grid No.2, Grid No.8, Grid No.S 

of Unit No.l, and Internal Shield ;  n pP 

Plate to Cathode. Heater, Grid No.2. Grid No.8, Grid No.S of 

Unit No.l, and Internal Shield   8.2 pP 

Grid No.l to Plate (Each Unit)   0,04 max pF 

Cathode of Unit No.l to Cathode of Unit No.S   0.02 max pF 

Grid No.l of Unit No,! to Plate of Unit No.S   0.008 max pF 

Grid No.l of Unit No.S to Plate of Unit No.1   0.008 max pF 

Plate of Unit No.l to Plate of Unit No.2   0.03 max pF 

•• With external shield connected to cathode. 

Class Amplifier {Each Unit) 

MAXIMUM RATINGS (Design-Maximum Valuei) 

Pl»t« Voltage   880 volts 

Grid-No.2 (Screen-Grid) Supply Voltage   830 voha 

Grid-No.2 Votlage     See curve page 26 

Grid-No.l (Control-Grid) Voltage, Pcaitive-blae value   0 volte 

Plate Dissipation   8.1 watte 

Grid-No.2 Input: 

For grid No.2 voltage* up to 16B volt*    0.6B watt 

For grid No.2 voltage* between 166 and 800 voha   See curve page 96 

CHARACTERISTICS 

Plate Supply Voltage   128 volta 

Grid No.8 (Suppresaor Grid)   Connected to cathode at aocket 

Grid-No.2 Voltage   126 volt* 

Cathode-Bim* Reeiaior   66 ohme 

Plate Resistance (Approx.)   0.2 megohm 

Transconduetanee   18000 ^mbos 

Plate Current   11 mA 

GHd-No.2 Current   8.8 mA 

Grid-No. 1 Voltage (Approx.) for plate current of 20 pA   —8 volt* 

MAXIMUM CIRCUIT VALUE 

Grid-No. 1-Clrcult Resiatance, for cathode-blae operation   0.26 megohm 

6JB6 

6JB6A 

BEAM POWER TUBE 

12JM, 12IW4Af 

17JB4, 17JMA 

Novar types used as high-efficiency horizontal-deflec- 

tion amplifiers in television receivers. Outlines section, 

ISA and 32, respectively; require novar 9-contact 

socket. Types 12JB6 and 12JB6A and types 17JB6 and 

17JB6A are identical with types 6JB6 and 6JB6A ex- 

cept for heater ratings. 

K 5 
4 

8 r 

t a 

a 

10 

IJBC 

AJBSA 

6.8 

1.2 

Hcatar Vpl^gs (ac/dc)   

Hcatsr Corrsat      

Hsatar Warm-up Tim* (Averag*) .... 

Heatgr-Cathod* Voltags: 

Peak value   

Average value   

Direct Interelectrode Capacitances (Approx.): 

Grid No.l to Plate   

Grid No.l to Cathode, Heater, Grid No.2, and Grid No.8 

Plate to Cathode, Heater, Grid No.2, and Grid No*8 ... 

2:200 max 

100 

i2JB6 

12JB6A 

12.6 

0.? 

11 

2:200 max 

100 

SQL 

1TJB6 

17JBiA 

16.8 

0.46 

II 

±200 

100 

0,2 

16 

6 

volt* 

amperes 

second* 

volt* 

voh* 

PF 

pF 

pP 
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CHARACTERISTICS 

PUte Voltage   

Grid No.ft (Suppraaaor Grid)   

Grid No.2 (Screen^GHd) Voltage   

Grid No.X (Control-Grid) Voltage   

Mu-Faitor, Grid No.2 to Grid Ho.l   

Plate ReaUtanoe (Appro*.)   

Trana conductance   

Plate Current   

Grid-No.2 Current   

Grid-No. I Voltage for plate current of 1 mA 

Class At Amplifier 

Trimto 

Cenoectioa4 

  150 

—22.5 

AA 

Pentode 

Conaeriion 

60 150 

Connected to cathode 

150 160 

0 —22.6 

— 16000 

— 7100 

590- 70 

52'" 2.1 

— —42 

volta 

at eocket 

volte 

volta 

ohm* 

/imhoa 

mA 

mA 

volta 

4 Grid No.2 connected to plate. 

• Thia value can be measured by a method involving a recurrent waveform auch that the 

maximum ratings of the tube will not be exceeded. 

Horizontal-Deflection Amplifier 

For operation in a 525-Una, SO-frama ayatam 

MAXIMUM RATINGS (Design-Maximum Values) 

DC Plate Supply Voltage   

Peak PoeiUve-Pube Plate Voltage#   

Peak Negative-Pulae Plate Voltage   —1500 

DC Grid-No,S Voltaget   

DC Grid-No.2 Voltage   

DC Grid-No. 1 Voltage   

Average Cathode Current   

Plate Dlaaipation*      

Grld-No.2 Input   

Bulb Temperature (At hotteat point)   

MAXIMUM CIRCUtT VALUE 

Grid-No.l-Circuit Reoiatance, for grid-roeUtor-blaa operation   

# Pulse duration must not exceed 16% of a hod to Dial scanning cycle (10 microseconds), 

t For horisonial-deftection service, a poeitive voltage may be applied to grid No.B to minimise 

"sniveta" interference In both vhf and uhf television receivers. A typical value la SO volta. 

• A bias rcaiator or other means b required to protect the tube in absence of excitation. 

770 volts 

6600 'volts 

—1500 volts 

70 volts 

220 volts 

—66 volts 

—330 volts 

660 mA 

176 mA 

17.5 watts 

8.6 watU 

240 •c 

1 megohm 

TYPE 6dB6 

GRID Ma 3 CONNECTED TO 

CATHODE AT DOCKET. 

GRID -Ho.2 VOLTS •190 

iGlW-He-lVStiSja^ 

"i 
H 

m 

!if 400 

Mc H> MteJ 
2 tOG 

10 

I 
< 

20 

4 

o 120 100 200 240 

PLATE VOLTS 

H 

H 

0 4 

y 

o z 

Or 

9 

SHARP-CUTOFF PENTODE 

6JC6 

6JC6A 

9PM 

3JCt, 3JCSA 

AICi, 4IC6A 

Miniature. type with frame grrid used ip "if-amplifier 

stages of color and black-and-white television receivers 

utilizing intermediate frequencies in the order of 40 

MHz. Outlines section, 6B; requires miniature 9-con- 

tact socket. Types 3JC6 and 4JC6 are identical with 

type 6JC6 except for heater ratings. Types SJC6A and 

4JC6A are identical with type 6JC6A except for heater 

ratings. 
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SJC< OCf tJCt 

3JCIA 4JC4A MCtA 

Volume (tc/dc)      3.B 4.6 6.3 voh* 

Current   0'6 0.46 0.3 ampere 

Heater Werm-up Time (Average)   11 11 — •econde 

Heater-Cetbode Vohage: 

Peak value   ±200 max ±200 max ±200 max volts 

Average value     100 max 100 max 100 max volts 

Direct Interelectrode Capaeitancee: 6JC6 6JCIA 

Grid No.l to Plate   0.019 max 0.019 max pP 

Grid No.l to Cathode. Heater. Grid No. 2. Grid ^ ^ _ 

No.S. and Internal Shield   6-3 3.6 pP 

Plate to Cathode. Heater, Grid No.2, Grid No.3# 

and Internal Shield   3 3 pP 

Class A) Amplifier 

MAXIMUM RATINGS (Otign-Max.mum Values) 

Plate Voltage   330 330 volts 

Grid-No.B (Suppreasor-Grid) Voltage. Positive vahie 0 0 volta 

Grid-No.2 (Sereeo-Grid) Supply Voltage   330 330 vohs 

GHd^No.2 Voltage   See curve page 96 

Grid-No. 1 (Control-Grid) Voltage, Poaltive-bias value 0 0 volts 

Plate Dbsipatlon   3.6 3.1 watts 

Grid-No.2 Input: 44 

For grid-No.2 voltages up to 166 volts ..   0.6 0.7 wstt 

For nHd.No.2 volute# between 166 end 380 wolU 8m curve pete 9« 

CHARACTERISTICS 

PUte Supply VolUce .   125 j v j v<^. 

Grid No 3    Connected to cathode at socket 

Grid-No-i Supply Volute   *26 1M volU 

Cetbode-Blea Riitotor   M 66 ohme 

Plete ResbUnee (Appro*.)   0.18 p.lS wetohm 

TrenaeonducUnce   pmboj 

PleU Current   « "J* 

Grid-No.2 Current   84 'nA 

Grid-No.1 Volute (Appro*.) for pl»U current of 

100 mA   —3 —8 TO,U 

MAXIMUM CIRCUIT VALUES 

Grid-No. 1-Circuit Reebtanee: ^ . 

For Axed-blas operation   0.26 0.26 

For cathod^blas operation   .... 1 1 megoiun 

TYPE 6WC6A 

SRID Ne.3 CONMCTCO TO 

CATHOOC AT SOCKST. 

GRID -No. 2 VOLTS • 125 
I » 

o 

40 
s 

-Ho.I VOLTS ECl^i 
3 

\ 

V 
o 

20 
a 
CJ 

lb 
-i 

XC2 10 tcj-o 

S 

40 SO 120 ISO 200 240 

PLATE VOLTS aaCtt-UMfT 

6JC8 

Miniature type 

MEDIUM MU TRIODE- 

SHARP-CUT0FF PENTODE 

  used as combined vhf oscillator and 

mixer tube in television receivers. Outlines Mction* 

6B; requires miniature 9-contact sockete Heater: volts 

(ac/dc), 6.3; amperes, 0.45; warm-up time (average), 

11 seconds; maximum heater-cathode volts ±:200 peak, 

100 average* 

M s 

4 a 
K 

1 

2 

K 
* 

IS 
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Class A) Amplifier 

MAXIMUM RATIN6S (Design-Maximum Values) 

Triofe Unit 

Pl*t« Voluae   2?b 

Grid*No,2 (8cr«n«Grid) Supply VoltA^e   — 

Grld-Ko.2 Voltmift   

Grid-No. 1 (Control-Grid) VoltMtt, Pooitive-bUe v«lu« • 

Plato Diaaipation   2.7 

Grid-No.2 Input: 

Por ffrid»No.2 volUgca up to 137.5 volt*   — 

For grid-No J voltages between 137.5 and 275 volta 

CHARACTERISTICS 

Plate Voltage   125 

Grid-No.2 Voltage   — 

Grid-No.1 Voltage   —1 

Amplification Factor   40 

Plate Reaistance (Appro*.)   3000 

Trans conductance    * *0500 .. 

Plate Current   12 

Grid-No.2 Current   — 

Grid-No.! Voltage (Appro*.) for plate current of 

20 pA   

MAXIMUM CIRCUIT VALUES 

GHd-No. i-Circuit Reaistance: 

For fived-bias operation    

For catbode-blas operation   

Peatade Unit 

275 

275 

curve page 90 

0 

2.3 

0.45 

curve page 90 

100 125 

70 125 

0 —1 

— 300000 

6700 5500 

— 9 

— 2.2 

— 0.6 

6.1 

0.6 

To)U 

volta 

volta 

watta 

watt 

volta 

volts 

volt 

ohms 

jun bos 

mA 

mA 

volta 

megohm 

megohm 

M 

M 
5 

A 

9 
3 7 

2 i 

V 

13 

9PM 

SHARP-CUTOFF PENTODE 6JD6 

"OTH, "WD* 

Miniature type used as if-ampHAer tube in color and 

black-and-white television receivers utilizing an inter- 

mediate frequency in the order of 40 MHz. Outlines sec- 

tion, 6B; requires miniature 9-contact socket. Types 

3JD6 and 4JD6 are identical with type 6JD6 except for 

heater ratings. 

IJDS 

8.6 

0.6 

n 

±200 max 

100 max 

Heater Voltage (ac/dc)    

Heater Current   

Heater Warm-up Time (Average)   

Heater-Cathode VoKage: 

Peak value   

Average value   

Direct Knterelectrode 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    

4JD0 

4.6 

6.46 

11 

±200 ma* 

100 max 

6JD6 

6.3 

6.3 

±200 max 

100 ma* 

volts 

ampere 

seconds 

volts 

volts 

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) VoKage, Poeitive-bias value   

Plate Diaeipatkm   

Grid-No.2 Input: 

For grid-No. 2 voltages up to 105 volts   

For grid-No.2 voKagea between 166 and 330 volts   

CHARACTERISTICS 

Plate Supply Voltage   

Grid-No.3 Voltage   

Grid-No.2 Supply Voltage   

Giid-No.l Supply Voltage   

Cathode-Bias Resistor    

Plate Resistance (Appro*.)   

Transconducts ace   

Plate Current   

Grid-No.2 Current   

Grid-No.l Voltage (Appro*.) for transconductance of 000 pmboa .. 

0.019 max PF 

0.2 pF 

3 PF 

336 vohs 

6 volta 

330 volts 

See curve page 96 

0 volte 

2.6 watts 

0.6 watt 

See curve page 90 

125 volts 

0 volts 

125 volts 

0 volts 

50 ohms 

160000 ohms 

14060 junhos 

16 mA 

4 mA 

—4.5 vohs 
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MAXIMUM CIRCUIT VALUES 

Grid-No. 1-Circuit Kcflict&ace: 

For flxcd-bUi opermtion 

For cftthode-bias opcrmtioQ 

0.26 

1 

metohm 

megohm 

N 
u 

a 

TYPE 6^>6 

OmD N*. S CONfCCTEO TO CATHOOE 

_ AT SOCKET. 

emo-No. 2 VOLTS ■ OS 
N 

4 
m 

40 

0 

\5 

«1 ^ 

\/-rt 1  

-as 

^2 20 
- 

a 

ib 
to 

2 

t2J 

S 

90 100 tSO 200 290 

PLATE VOLTS 
ttCS-IIMfT 

6JE6 Refer to chart at end of section. 

6JE6A 
BEAM POWER TUBE 

Novar type used as horizontal-deflection amplifier in 

color television receivers* Outlines section, 32A; re- 

quires novar 9-contact socket* Type 24JE6A is identi- 

cal to type 6JE6A except for heater ratings. 

ft H P 5 

4 4 

2 r 

2 

4 

IC 

Hester VolUge (ec/dc)   

Heater Current 

Heater Warm-up Time   

Heater-Cathode Voltage: 

Peak value   : 

Average value   

Direct Interclectrodc Capacitancee (Appro*.): 

Grid No.l to Plate   

Grid No.l to Cathode. Heater. Grid No.2» and Grid No.S 

Plate to Cathode, Heater, Grid No.t, and Grid No.S ... 

Class A Amplifier 

CHARACTERISTICS 

PUU Volt**.   

Grid No.8 (Suppreaeor Grid)   

Grid-No.2 (Screen-Grid) Voltage   

Grid-No. i (Control-Grid) VoKage   

Amplification Factor   

Plate Reebtance (Appro*.)   

Treaaconductanc*   

Plate Current     

Grld-No.2 Current   

Grid-No. 1 Voltage (Appro*.) for plate current of 

1 raA   

UBIA 

6.2 

2.6 

200 max 

100 

24JE6A 

24 

0 6 

11 

±200 max 

100 max 

0.66 

22 

11 

▼olte 

amperea 

aeconde 

volte 

volte 

pF 

pF 

PF 

Trtode Pentad 

Cenaectleh4 Connect Sea 

126 70 . 176 

Connected to cathode 

— 126 126 

-26 

2 

—26 

600t 

S6t 

volte 

at eocket 

volte 

volte 

— obme 

— ^mhoe 

120 mA 

2.2 mA 

— —64 volte 

t Tbie value can be meaeured by a method involving 

maximum mtlngs of the tube wili not be exceeded. 

4 Grid No.2 connected to plate. 

Horizontal-Deflection Amplifier 

P*r e»«r*U.n la • B2S4I**, |Mr»ai. ■y«U*» 

MAXIMUM RATINOS (Design-Maximum Values) 

DC Plate Supply VoKage    

Peak Poeitive-Pobe Plate Voltage#     

a recurrent waveform euch that the 

000 

7600 

volte 

volte 
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Pemk Ne«mti™-P\ibe PlaU VolUfe   —1100 

DC Grid-No.S VolUge*   

DC Grid-No.2 Voit^gc   

Pe*k NegatWe-Pulst Grid-No.1 VolUge   

Peak Cathode Current   

Average Cathode Current   

Grid-No.2 Input   

Plate Dieaipation*     

Bulb Temperature (At hottcet point)   

MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance: 

For grid-reaietor-biaa operation*   0.47 

10 

—1100 volts 

75 vohs 

220 volts 

—880 volte 

1200 mA 

850 mA 

8.2 watts 

80 watts 

250 •c 

megohm 

megohms For plate-pulsed operation (horixontal-deflectlon circuits only) 

• Pulse duration must not exceed 15% of a horicontal scanning cycle (10 mlcroaeoonds). 

• In this service, a poeitive voltage may be applied to grid No.8 to minimize '•iniveU,' inter- 

ference; a typical value for this voltage is 80 volts. 

• A bias resistor or other means is required to protect the tube In absence of excitation. 

i 

N 

6 
Z 

I 
Q 

g 

§ 

TYPE 6JE6A 

ORE) CONNECTED TO 

CATHODE AT SOCKET 

0RI0-Na2 VOLTS*125 

I 

S 800 
0 cc 

UJ 
a 

600 
vot 

0^2 \o 

2 400 z 

.0 

2 ✓ 

ZOO 

-so 

KX) 200 300 400 300 

PLATE VOLTS. 

TYPE 6JE6A 

QRID No. 3 CONNECTED TO 

CATHOOC AT SOCKET 

ORIO-No.1 VOLTS *0 

C4 

<* 
130 cn 

000 

123 o 

X 

5 600 

S3 
73 

400 
t! 

50 
EC VOLTS 

No-2 GRID 
200 

2 

23 

123 
02 

=d 

500 

nca-iiasrr 

KX) 200 

PLATE VOLTS 

H 

K 
4 6 ■3 

3 

? a 

HIGH-MU TRIODE— 

SHARP-CUTOFF PENTODE 
6JE8 

1I1EI 

SOX 

Miniature type used in television receiver applications. 

The triode unit is used as a voltage amplifier or sync 

separator, and the pentode unit as a video amplifier. 

Outlines section, 6E; requires miniature 9-contact 

socket. Type 11JE8 is identical with type 6JE8 except 

for heater ratings. 

HMtcr VolUye (*c/dc)   

Heater Current   

Healer Warm-up Tims (Average) 

Heater-Cathode Voltage: 

Peak value   

Average value   

CJE* 

6.8 

0.78 

±200 max 

100 max 

11JBS 

10.8 

0.45 

11 

±200 

100 

volts 

ampere 

seconds 

vohs 

volts 

Class Ai Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) Triede Unit 

Plate VolUge   300 

Grid-No.2 (Screen-Grid) Supply Voltage   — 

Grid-No.2 VolUge   

Grid-Nu.l (Control-Grid) VolUge Positive-bias value 0 

Plate Dissipation   1 

Grid-No.2 Input: 

For plate vulugea up to 165 volU   — 

For plate voltages between 165 and 830 volU 

CHARACTERISTICS 

Plate VolUge   

Grid-No.2 VolUge   

Grid-No.1 Voltage   

Cathode-Bias Resistor    

Amplification Factor   

Plate RcaisUnce (Appro*.)   — 

TranaconducUnee   4200 

♦ • 

see 

—2 

70 

Pentode Unit 

830 

880 

curve page 96 

0 

5 

1.5* 

curve page 96 

60 250 

170 170 

0 — 

— 82 

0.14 

12000 

volts 

volU 

volta 

watts 

watts 

volt^ 

volu 

volts 

ohms 

megohm 

p id hoe 
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Plftt* Current   

Gtid-No. 2 Current   

Grid-No.i Voitage (Appro*.) for plate current of 

10 aA   

MAXIMUM CfRCUrr VALUES 

Grid-No. 1-Circuit Resistance: 

For fixed-bias operatioo     

For catbodo-blas optfation   

4.S 48* 

12* 

22 

4 

0.6 

1 

— —10 

0.26 

1 

mK 

mA 

rolta 

megohm 

megohm 

• Grid-No. 2 input may reach 2 watts for plate-diseipation values of 4 watts or leas. 

■ This value may be measured by a method invoMog a recurrent waveform auch that the 

maxittum ratings of the tube will not be exceeded. 

6JF6 

22JF4 

BEAM POWER TUBE 

Novar type used as horizontal-deflection amplifier in 

black-and-white television receivers. Outlines section, 

18A; requires novar 9-contact socket. Type 22JF6 is 

identical with type 6JF6 except for heater ratings. 

H w 9 

4 

T 9 

2 
H 

a 

sc 
02 

SQL 

Heater Voltage (ac/dc)     

Heater Current   

Heater Warm-up Time (Average)   

Heater-Cathode Voltage: 

Peak value 

Average value 

Direct Interelectrode Capacitances (Appro*.); 

Grid No.1 to Plata   

Grid No.! to Cathode. Heater. Grid No.2. and Grid No.S 

Plate to Cathode, Heater, Grid No.2, and Grid No.2 . 

*JPi 

6.2 

1.6 

±200 max 

100 max 

l2JFi 

22 

0.46 

11 

200 max 

100 max 

1.2 

22 

0 

vohs 

amperes 

seconds 

volts 

volts 

PF 

PF 

PF 

CHARACTERISTICS 

Class A, Amplifier 

Plate Voltage   

Peak Positive-Pulse Plate Voltage# 

Grid No.S (Suppressor Grid)   

Grid-No.2 (Screen-Grid) Voltage 

Grid-No.l (Control-Grid) Voltage 

Triode AmpliftcatioQ Factor   

Plate Resistance (Approx.)   

Transconductance   

Plate Current   

Grid-No.2 Current     

Grid-No.l Voltage for plate current 

of 1 mA   

Triad*' 

Connection 

125 

Pentode Ceanecilon 

—• 60 120 

6500 — — 

Connected to cathode at socket 

126 

-20 

4.) 

126 

0 

126 

—20 

12 

1 

626t 

32t 

in * 

in I:I 

20 

2.6 

— —126 — —40 

volts 

volts 

volts 

volts 

ohms 

pmhoa 

mA 

mA 

volts 

Horizontal-Deflection Amplifier 

For operation in a S26-Hnt, 22-frane system 

MAXIMUM RATINGS (Design-Maximum Values) 

DC Plate Supply Voltage   770 volte 

Paak Poeitive-Pulse Plate Voltage#   6600 volts 

Peak Negative-Pulse Plate Voltage   --1600 volts 

DC Grid-No. 3 Voltage*   100 volts 

DC Grid-No.2 Voltage   220 volts 

Peak Negative-Pulse Grid-No.l Voltage   —320 volts 

Peak Cathode Current   960 mA 

Average Cathode Current   276 mA 

Grid-No.2 Input   3.6 watts 

Plate Diaalpatlont   17 watts 

Bulb Temeprature (At hottest point)   240 *C 

MAXIMUM CIRCUIT VALUES 

Grid~No.l-Cireuit Resistance: 

For grid-resbtor-bias operation t   0.47 

For plate-pulsed operation 

(horisontai-deflection circuits only)   10 

• Grid-No.2 connected to piste at socket. 

t This value can be measured by a method involving a recurrent waveform auch that the 

maximum ratings of the tube will not be exceeded. 

# Pulse duration must not exceed 16% of a horizontal scanning cycle (10 microseconds). 

* In this service, a positive value may be applied to grid No.S to minimise "snivets" inter- 

ference : a typical value for this voltage is 60 vults. 

t A bias resistor or othar means is reQuired to protect the tube in absence of excitation* 

megohm 

megohms 
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TYPE 6JF6 

GAD No. 3 CONNECTED TO 

U CATHODE AT SOCKET. 

QWD-No. 2 VOtTS • 125 
v> 

aoo J-V 

o 

J 

EC, 0 

40 400 M 

£ 
5 

Xb 
C 200 20 

Q 

-20 
5 25 

0 

KX) 200 300 400 300 

PUATE VOtTS ttC5-il«TT2 

TYPE 6JF6 VOLTS-0 

6M> No. 3 CONNECTED TO CATHODE 

AT SOCKET. 

v> 

3 

C 300 

5 

600 

73 ui 
400 

-No. 2 VOLTS ECZ'*> S1 

SR10 

0 KX> 200 300 400 500 

PLATE VOLTS ttca-n423T2 

Refer to chart at end of section^ 6JG6 

n 

« 

7 5 

2 

6 

6JG6A 

BEAM POWER TUBE 17JG4A. 22JG«A 

Novar type used as horizontal-deflection amplifier in 

low-B-K black-and-white television receivers. Outlines 

section, 31B; requires novar 9-contact socket. For 

curves of average plate characteristics, refer to type 

6JF6. Types 17JG6A and 22JG6A are identical with 

type 6JGCA except for heater ratings. 

•JG(A 

6.8 

1.6 

Heftt«r VoHma^ (kc/dc)   

Current   

He«ter Warm-up Time (Avermye)   

Heater-Cathode Voltage: 

Peak value   

Average value   

Direct Inter elect rode Capacitances : 

Grid No.I to Plate   

Grid No.I to Cathode, Heater, Grid No.2, and Grid No. 3 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 ... 

17JG4A 

16.8 

0.6 

11 

±200 max ±200 max 

100 max 100 max 

22JG4A 

22 

0.46 

11 

* * • 

100 max 

0.7 

22 

9 

volta 

amperes 

seconds 

volt^ 

volts 

PF 

pF 

pF 

CHARACTERISTICS 

Plate Voltage   

Grid No.3 (Supprcaaor Grid)   

Grid-No.2 (Screen-Grid) Voltage 

GHd-No.l (Control-Grid) Voltage 

Amplification Factor   

Plate Realatanee (Appro*.)   

Trans conductance 

Plate Current    

Grid-No.2 Current   

GHd-No.l Voltage (Approx.), 

for plate current of 1 mA ... 

Class A, Amplifier 

THode* Pentode 

Connection Connection 

  126 60 130 

  Connected to cathode 

—20 

4.1 

126 

0 

126 

—20 

124 

104 

626* 80 

2.6 

— —40 

volts 

at socket 

volts 

volts 

ohms 

pmhoe 

mA 

mA 

volts 

• With grid No.2 connected to plate at eockeL 

• This value can be measured by a method involving 

maximum ratings of the tube will not be exceeded. 

Horizontal-Deflection Amplifier 

For eperation In a 626-liBe, JA-frame system 

MAXIMUM RATINGS (Design-Maximum Values) 

DC Plate Supply Voltage   

Peak PoaiUve-Pulse Plate VoHage#   

Peak Negative-Pulse Plate Voltage   

DO Grid-No.3 VoHage*   

DC Grid-No.2 Voltage   

DC Grid-No. 1 Voltage, Negative-bias value   

Peak Negative-Pube Grid-No.I Voltage   

Peak Cathode Current    

a recurrent waveform such that the 

770 

6600 

-1600 

76 

—66 

—380 

660 

volts 

volts 

volts 

volta 

volts 

volts 

volts 

mA 
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Averftte Cathode Current   375 mA 

Plate Dtaipetiont   17 watte 

Grid-No.t Input   3.5 watte 

Bulb Temperature (At hotteat point)   340 *C 

MAXIMUM CIRCUIT VALUE 

Grid*No.l~Circuit Reeietanee, for frid-No.l-reeietor-biae operation 2.2 aesohma 

# Puhe duration auet not exceed 16% of a boriiontai aoanninff cycie (10 microaeconde). 

• In a horizontal-deAectlon-ampiifier eervlce. a poaitlve voltage (typlt*! value, 30 volte) mag 

be applied to grid No.3 to reduce 0aniveta interfer«)ce, which mag occur in both vhf and 

uhf teievieion receiver*, 

t A biae reaistor or other meane is required to protect the tube in abeence of excitation. 

6JH6 

SEMIREMOTE-CUTOFF 

PENTODE 

Miniature type used in the gain-controlied picture if- 

amplifier stages of color and black-and-white television 

receivers. Outlines section, 6C; requires miniature 7- 

contact socket. For curves of average .plate characteris- 

tics, refer to type 6BZ6. 

H 
S 4 

a 

2 
c 

I 

7CM 

3.3 

0.8 

  ±300 max 

  100 max 

Unshi tided SbltUtd- 

0.026 max 0.016 max 

7 

2 

Heater Voltage (ac/dc)   

Heater Current   

Heater-Cathode Voltage; 

Peak value   

Average value   

Direct Intereltetrode Capacitancee: 

Grid No.l to Plate   

Grid No.l to Cathode, Heater, Grid No.2, 

Grid No.8, and Internal Qrield   

Plate to Cathode, Heater, Grid No.2, Grid No.2, 

and Internal Shield    

■ With external ehield connected to cathode. 

Class At Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Voltage   

Grid-No. 3 (Suppreaaor-Grid) Voltage, PoeiUve value   

Grid-No.2 (Screen-Grid) Supply Voltage   

Grid-No.2 Voltage   

Grid-No. 1 (Control-Grid) Voltage, Posltive-biaa value   

Grld-No.2 Input: 

For grid-No.2 voltage* up to 163 volte   

For rrid-No.2 voltagce between 160 and 800 volte   

CHARACTERISTICS 

Plate Supply Voltage   

Grid No.8    Connected 

Grid-No.2 Supply Voltage   

Cathode-Biae ReeUtor   

Plate Reeietanee (Approx.)   

Traneconductance   

Traneconductance Range for grid-No.1 voltage of —4.5 volte and 

cathode-bias reaistor of 66 ohms   400-000 

volte 

ampere 

volte 

volte 

PP 

PF 

3 pF 

300 volte 

0 volte 

300 volte 

S« t curve page 96 

0 volts 

0.66 watt 

See curve page 33 

125 volte 

to cathode at socket 

126 

56 

0.26 

8000 

Plate Current 

Grid-No.2 Current  *  

Grid-No. 1 Voltege (Approx.) for traneconductance of 50 pmhoe 

MAXIMUM CIRCUIT VALUES 

Grid-No. 1-Circuit Reeietanee: 

For fixed-bias operation     

For cathode-bias operation   

14 

3.6 

—13 

volte 

ohms 

megohm 

l mhos 

jtmboe 

mA 

mA 

volte 

6JH8 
BEAM-DEFLECTION TUBE 

0.26 

1 

megohm 

megohm 

Miniature type used in color-demodulator and burst- 

gate circuits in color television receivers. This type 

has two plates and two deflecting electrodes; the con- 

trol grid varies beam deflection. Outlines section, 6E; 

requires miniature 9-contact socket. Pin 5 should be 

connected to cathode at socket. The 6JH8 should be 

M C| 5 
4 a 

3 

2 a 

a 
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ao located in the equipment that it is not subjected to stray magnetic fields. 

H«*tcr Volt*** (mc/6c)   

lleaUr Curr«nt   

Direct Interelectrode Capacitance*: 

Grid No.1 to All Other Electrode*, Except Both Plate* 

Grid No.l to Deflecting Electrode No.l   

Grid No.l to Deflecting Electrode No.2   

Plate No.1 to All Other Electrode*   

Plate No.2 to All Other Electrode*   

Plate No.1 to Plate No.2   

Deflecting Electrode No.l to All Other Electrode* ... 

Deflecting Electrode No.2 to All Other Eiecetrode* ... 

Deflecting Electrode No. 1 to Deflecting Electrode No.2 

Color TV Demodulator 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Voltage (Each Plate)   

Peak Deflecting-Electrode Voltage (Each Electrode) : 

Negative value   

Poaltive value   

Grid-No. 8 (Accel era ting-Grid) Voltage   

GHd-No.l (Control-Grid) Voltage, Poaitive-bias value   

Cathode Current    

Plate Diwipation (Each Plate) 

Grid-No.3 Input   

MAXIMUM CIRCUIT VALUES 

Grid-No.l Circuit Resistance: 

For flxed-bias operation 

For cathode-biae operation 

6.8 volts 

0.8 ampere* 

7.5 PF 

0.04 mai c pF 

0.07 ma* c pF 

5.0 pP 

5.0 

0.4 PF 

4.8 pF 

4.8 PF 

0.38 PF 

380 

—165 

166 

880 

0 

88 

3 

1 

0.1 

0.26 

Class A, Amplifier 

With both plate* connected together and with 

deflecting electrode* connected to cathode at 

CHARACTERISTICS 

Plate-No.l Supply Voltage     

Plate-No.2 Supply Voltage   

Grid-No.3 Voltage   

Cathode-Bias Resistor   

Transconductanee  '  

Total Plate Current    

Grid-No.S Current     

Grid-No.l Voltage (Approx.) for total plate current of 10 ^iA .... 

both 

socket 

260 

250 

260 

220 

4400 

14 

1.5 

—13 

volt* 

volts 

volts 

volts 

volts 

mA 

watt* 

watt 

megohm 

megohm 

volt* 

volt* 

volts 

ohm* 

^mboe 

mA 

mA 

voha 

H 

(?) 

dual triode 6JK8 

rljf"'""jfTl Miniature type used as combined rf-amplifier and 

mixer-oscillator tube in FM tuners. Unit No.l is used 

as an oscillator-mixer, and unit No.2 is used as an rf 

15 amplifier. Outlines section, 6B; requires miniature 9- 

9AJ contact socket and may be mounted in any position. 

H««t«r Vo»U«« (*c/dc)   6.3 TOju 

He«t«r Current   0.4 neoperc 

Penk HenUr-Cathode Voltage   *100 max yolta 

Direct Interelectrode Capacitancce: Unit No.l Unit No.l 

Grid to Plate     1.6 0.« pF 

Grid to Cathode, Heater, and Internal Shield .. S t pF 

Plate to Cathode. Heater, and Internal Shield .. 1 4 pF 

Heater to Cathode   18 2.8 pF 

Grid of Unit No.l to Grid of Unit No-t   0.008 max pF 

Plate of Unit No.l to Plata of Unit No.l   0.000 max pF 

Class Ai Amplifier 

Unit No.l Unit No.2 

MAXIMUM RATINGS (Design-Maximum Values) Oodllatae RF AmpUAer 

Plate Voltage   166 200 . yolte 

Negatiye Grid Voltage   —60 —M volte 

Average Cathode Current   22 22 mA 

Plate Dkeipatlon   1 2 watta 

CHARACTERISTICS 

Plata Voltage       180 186 volte 
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Grid VolUw   

AmpJificAtioo Factor   

PUt* RcsteUnee (Appro*.)   

TiUfuconductAoeo   

PUu Curr«ot   

Grid Voltage (Appro*.): 

For plate current of 20 jtA   

For tranaconductaace of 1G0 *raho*   

For traoeconductance of 1600 pmhoe   

MAXIMUM CIRCUIT VALUES 

Grid-Clrcuit Reaiatance, for catbode-biaa operation 

—1 

66 

8000 

6800 

5.8 

—4.4 

6JM6 

6JM6A 

17JM< 

17JM6A 

BEAM POWER TUBE 

Duodecar types used as horizontal-amplifier tubes in 

color and black-and-white television receivers. Outlines .   

section, 16A; require duodecar 22-oontact socket. Types 

17JM6 and 17JM6A are identical with types 6JM6 and 

6JM6A except for heater ratings. 

—1.2 

70 

6400 

18000 

10 

w-6.5 

—2.8 

▼oHa 

obma 

Mtohm 

mA 

to Ha 

▼oHa 

Tolta 

megohm 

NC NC 
P 

Ot K 6 7 

5 B 

NC 4 9 

3 10 

2 
K 

H H 

12FJ 

Heater Voltage (ac/dc)   

Heater Currant    

Heater Warm-up Time (Average)      

Heater-Cathode Voltage: 

Peak vahie    

Average value      

Direct Inter electrode Capacltancea: 

Grid No. I to Plate   

Grid No.l to Cathode. Heater. Grid No.2# and Grid No.2 

Plate to Cathode, Heater, Grid No. 2, and Grid No. 8 . 

UMt 

iJIfiA 

6.8 

1.2 

±200 ma* 

100 ma* 

I7JM6 

171 MIA 

16.8 

0.46 

11 

±200 

100 ma* 

0.6 

16 

7.0 

volts 

amperes 

secondi 

volts 

volte 

pP 

PP 

PP 

Class Ai Amplifier 

CHARACTERISTICS 

Plata Voltage   

Grid-No.8 (Suppreesor*Grid)   

Grid-No.2 (Screen-Grid) Voltage   

Grid-No.I (Control-Grid) Voltage .... 

Plate Reetetanee (Appro*.)   

Tranaconduetance   

Plata Current   

Grid-No.2 Current   

Grid-No. 1 Voltage (Appro*.) for plate 

current of 1 *A   

AmpUflcation Factor   

MAXIMUM CIRCUIT VALUE 

Grid-No. 1-Circuit Raabtanca   

Pentode Connectien 

Triode*0 

Connect lea 

60« 260 160 

Connected to cathode at socket 

160 160 160 160 

.0 —22.6 —-22.6 

18000** — 

•— _ 
7800 

34S0 66 

870t 1.8 — 

-100 —42 mmm* 

mmmt* 4.4 

1 

0 This value can be measured by a method utUlaing a recurrent waveform such 

maximum ratings of the tube will not be exceeded* 

00 Grid No.2 tied to pkte. 

• For type 6JMCA this value la 66. 

•* For type 6JM6A this value ie 16000. 

f For type 6JM6A this value b 80* 

Horizontal-Deflection Amplifier 

For operatiea la a SZS-Unt* 86-frame system 

MAXIMUM RAT1N6S (Dealgn-Maximum Values) 

DC Plata Supply Voltage    

Peak Positive-Pube Plata Voltage#   6600 

Peak Negative-Pulse Plata VoHage   —1600 

DC Grid-No.8 Voltage      70 

DC Grid-No.2 Voltage    220 

DC Grid-No. 1 Voltage. Negative-bias vshis   —66 

Peak Negative-Pu be Grid-No.l VoHage   —880 

Average Cathode Current   476 

Peak Cathode Current       660 

Plate Dbaipalkm##       17-6 

volts 

voha 

volts 

ohxxw 

mA 

mA 

volts 

megohm 

that the 

T70 vo Ha 

voha 

volta 

volts 

volta 

volts 

volts 

mA 

mA 

watts 
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Grid-No.2 Input      •    

Bulb Temperature (At hottest point) 

3.S 

220 

watts 

•c 

# Pulse duration must not exceed 25% of a horizontal teannlnf cycle (10 microeeconds). 

## A bias resistor or other means is required to protect the tube in absence of excitation. 

*C * 

NC i HC 7 

5 

MC 4 
9 

02 3 10 05 

8 It 
K 

H K 

12FK 

6JN6 

BEAM POWER TUBE ]UN«,i7JN( 

Duodecar type used as horizontal-amplifier tube in 

color and black-and-white television receivers. Outlines 

section, IB A; requires duodecar 12-contact socket. This 

type is electrically identical with type 6JM6 except 

that it has a slightly lower grid-No.l-to-plate capaci- 

tance. Types 12JN6 and 17JN6 are identical with type 

6JN6 except for heater ratings. 

fJN« 

6.3 

1.2 

Heater Voltage (ac/dc)   

Heater Current  

Heater Warm-up Time (Average) 

Direct Interelectrode 

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 Na.S ... 

12JNI 

12.6 

0.6 

U 

17JN4 

16.8 

0.46 

11 

0.34 

16 

7.0 

volte 

amperes 

eeconds 

PP 

PF 

PF 

M 

MEDtUM-MU TR10DE— 6JN8 

SHARP-CUTOFF PENTODE IUN«. imns 

Miniature type used as FM converter and rf amplifier 

(S- ^0 's in radio receivers. Outlines section, 6B; requires minia- 

CT ture 9-contact socket Types 12JN8 and 19JN8 are 

9FA identical with type 6JN8 except for heater ratings. 

CJN8 12JN8 19JN8 

Heater Voltage (ae/dc)   6.3 12.6 18.9 volU 

Heater Current  0.46 0.226 0.16 ampere 

Heater Warm-up Time (Average)   11 — — tecondB 

Heater-Cathode Voltage: 

Peak value   ±200 max ±200 max ±200 max volt« 

Average value   100 max 100 max 100 max vultv 

Direct Interelectrode Capaeitancea :• 

Pentode Unit: 

Grid No.l to Plate   0.01 pK 

Grid No.1 to Cathode. Heater. Grid No.2, Grid No.8# and Internal 

Shield   6.6 pF 

Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal 

Shield   3.4 pF 

Triode Unit: 

Grid to Plate    1.7 pF 

Grid to Cathode, Heater, Pentode Cathode, Grid No.S, 

and Internal Shield   S.2 pF 

Plate to Cathode, Heater, Pentode Cathode, Grid No.3, 

and Internal Shield   2.2 pF 

•With external tbield connected to cathode of unit under teat. 

Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) Trie*, Unit PtnUA« Unit 

Plate Voltage   800 800 volte 

Grld-No.2 (Screen-Grid) Supply Voltage   — 300 volta 

Grid-No.2 Voltage   — Sec curve page 96 

Grld-No.l (Control-Grid) Voltage. Poaitive-blaa value 0 0 volts 

Plate Diaaipatlon   2.6 2.6 watts 

Grid-No.2 Input: 

For grid-No.2 voltagee up to 160 volts  — 0.56 watt 

For grid-No.2 voltagee between 160 and 300 volta — See curve page 96 

CHARACTERISTICS 

Plate Voltage  126 126 void 

Grid-No.2 Voltage   — 126 void 

Grid-No. 1 Voltage   —1 —1 volt 

Amplification Factor  * 46 — 
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Plate Reshtanc* (Approx.)    S40O 200(KM) 

Trawconductance   6S00 7500 

Plate Current   12.6 12 

Grid-No.2 Current   — 4 

Grid-No.I Volte** (Approx.) for plate current of 

10 ^A   —8 —8 

MAXIMUM CIRCUIT VALUES 

GridoNo.l-Circuit Reaktence: 

For flxed-biat operation   2.2 2.2 

For eathode-biae operation   2.2 2.2 

6JS6 Refer to chart at end of section. 

ohma 

^znboa 

mA 

mA 

▼oil* 

merohma 

megrobma 

6JS6 

6JS6A 

BEAM POWER TUBE 

3U$6A 

Duodecar types used as horizontal-deflection amplifiers 

in color and black-and-white television receivers. Out- 

lines section, 16B; require duodecar 12-contact socket. 

NO K 

0| MC a 7 

6 a 

tc 
4 t 

2 10 

t 

K 

M H 

12 FY 

Heater Voltase (ac/dc)   

Heater Current   

Heater Warm-up Time (Avera*«)    

Heater-Cathode Voltaxe: 

Peak value   - 

Average value   

Direct Intcrelectrode Capacitencee: 

Grid No.l to Plate   

Grid No-1 to Cathode. Heater. Grid No.S. and Grid No.8 

Plate to Cathode. Heater. Grid No.2. and Grid No.S ... 

list 

wsia 

6.8 

2.25 

aiiBiA 

81.5 

0.46 

II 

;200 max 

100 max 

:200 max 

100 

0.7 

24 

10 

volte 

amperea 

•econda 

volte 

volte 

pF 

9l 

Class A, Amplifier 

CHARACTERISTICS 

» a 

Plate Voltage   

Grid No.8 (Suppreaaor Grid) ... 

Grid-No.2 (Screen-Grid) Voltace 

Grid-No. 1 (Control-Grid) Volteae 

Plate BeeUtence (Approx.)   

Traneconductanee   

Plate Current   

Grid-No,2 Current   

Grid-No. 1 Voltage (Approx.) for plate 

current of I mA   

Triode AmplSftcatkm Factor   

MAXIMUM CIRCUIT VALUE 

G rid-No. 1-Circuit Reebtence   

Triodett 

Connectien Pentode Connection 

126 6000 70* 176 

— Connected to cathode at 

126 126 126 126 

—26 0 —26 

«****• w 6600 

11300 

— — B70t 126 

  —- 64 f 4.6 

— —140 in   —64 

^iiiw 

1 

volte 

volte 

volte 

ohme 

amhoa 

mA 

mA 

volte 

megohm 

* Tbeee valuce can be meaaured by a method involving a recurrent waveform euch that the 

maximum rating* of the tube will not be exceeded, 

tf Grid No.l connected to plate. 

Horizontal-Dsftoction Amplifier 

For eperatten in a 115-Uae. 16-frmnie eytteoi 

MAXIMUM RATINGS (Design-Maximum Values) 

DC Plate Supply Voltage   

Peak Poeitive-Pube Plate Voltage#   

Peak Negative-Putoe Plate Voltage   

DC Grid-No.5 Voltage    

DC Grid-No.2 Voltage   

Peak Negative-Pulse Grid-No.I Voltage   

Average Cathode Current   

Peak Cathode Current   

Plate Dissipation* •   

CHd-No.2 Input   

Bulb Temperature (At hottest point)   

# Pulse duration must not exceed 16% of one horisontal scanning cycle (10 microseconds). 

•• A bias resistor or other means is required to protect the tube in absence of excltslkm# 

• For the 6JS6 this vahie is 62. 

900 

7600 

1100 

70 

190 

—260 

316 

1100 

6.6 

226 

volte 

volts 

volts 

volte 

vohs 

volte 

mA 

mA 

watte 

watte 

•c 
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tooh TYPE SJ56A 

mo NO-2" 125 V 

BEAM PLATES 

TffiO TO CATHODE 

0 

1 
GO 

v\ u| 

5 
50 □ 500 

Q. 
w 

E ftM-MolVOL 40* 2 400 

V <v 
ft 

*300 O 30 O 

N N 
10 

-o 
t3 

20 200 10 2- 
- m£1'0 

N 
10 

t 

too 200 3O0 

PLATE VOLTS 

400 

tacs-WTT 

r i 

4 

3 T 

* 

f 

BEAM POWER TUBE 

6JT6 

6JT6A 

|2JT<, 12JT«A, 

17m 17mA 

Novar types used as horizontal-deflection amplifiers in 

high-efflciency deflection circuits of black-and-white 

television receivers employing wide-angle or high- 

voltage picture tubes. Outlines sectiom, 17C and 31 A, respectively; require 

novar 9-contact socket. Types 12JT6 and 12JT6A and types 17JT6 and 

17JT8A are identical with types SJT6 and 6JT6A except for heater ratings. 

Volume (Ac/dc)   

Cdrrent     

HmUr W^nn-up Time (Average)   

Heater-Catbode VolUge: 

Peak value    

Average vahie   

Direct Interelaetrodc CapadUncas: 

Grid No.r to Plate   

Grid No. I to Cathode, Heater, Grid No.2, and CHd No.2 

Plata to Cathode^ Heater, Grid No.2, and Grid No.S ... 

WTi 12JT4 

fJTiA I2JT4A 

6.3 12,6 

1.2 0.6 

— 11 

±200 ma* ±200 max 

100 max 100 max 

mn 

17JT6A 

16.8 

0.46 

11 

fc200 max 

100 max 

0.26 

15 

6.5 

volts 

amperes 

seconds 

volts 

volts 

PF 

pP 

PF 

Class A, Amplifier 

CHARACTERISTICS 

PI*U VolU<e    

Grid No,8 (Suppressor Grid)   

Grid-No.2 (Screen-Grid) Voltage   

Crid-No.l (Scrtea-Crid) Voltage   

Triode Ampliflcatlon Factor   

Plate ReslstaQce (Appro*.)    

Trans conductance   

Plate Ourrent   

Grid-No.2 Current   

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

1 mA   

• Grid No.2 connected to plate. 

■ This value can be measured by a method involving 

msrlmiim ratings of the tube will not be exceeded. 

Pentode Triode* 

Connection ConnsctisH 

60 260 150 volta 

Connected to cathode at socket 

150 150 150 volls 

0 —22.6 —22.5 volts 

— — 4.4 

  15000 — ohms 

A— 7100 — umhos 

360' 70 mA 

32' 2.1 mA 

_  —42 volts 

a recurrent waveform such that the 
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Horizontal-Deflection Amplifier 

F*r •ptrttfon in • SSS-Ub*, %T%Um 

MAXIMUM RATtNflS (Design-Maximum Values) 

DC PlaU Supptjr VoHMra     

Pttk Peaitlve^PulM PUU Voltt^##   «W0 

Pank Ne#mtlv®-Pube Plate Voltace   - 

DC Grid-No-S VolUae*   

DC Grid.No.2 VoiUge   

DC Grid-No. I VolUge, N«c*i]ve-bift* value   

PeaUc Negmtlve-Pube Grid-No.l Voltage   

70 

220 

—56 

-&30 

550 

176 

17.5 

$.6 

240 

volte 

volte 

volts 

volte 

volte 

volte 

volte 

xnA 

mh 

wmtte 

watte 

'C 

Peak Cathode Current 

Average Cathode Current   

Plate Dieelpationf     

Grid-No.2 input       

Bulb Temperature (At hottest point)   

MAXIMUM CIRCUIT VALUE 

Grid-No. 1-Circuit ResbUnce, for grid-reststor-biaa operation 

# PuUe duration must not exceed 15% of a borisontal scanning cycle (10 microeeconde). 

* A poeltive voltage may be applied to grid No.S to reduce Interference from "sniveta which 

may occur in television receivers. A typical value for this voltage la SO volts. 

t A bias resistor or other means to required to protect the tube in abaence of excitation. 

megohm 

TYPE 6JT6A 

GRID Ho 3 CONNECTED TO 

CATHODE AT SOCKET 

G*IO-Na2 VOLTS •ISO 
-300 

M Cft 
u 

* 
u 400 
£ 

ORIO-Hckl VOLTS Eci 

a. 
I 

300 
5 

s 

■ 

100 N S 20 
d 

< 
CCl 0 so sf 100 

o 

0 

100 200 

PLATE VOLTS 

300 

9 2CS-12 4 SOT 

6JT8 

itrrs 

HIGH-MU TRIODE— 

SHARP-CUTOFF PENTODE 

Miniature type with frame-grid pentode unit used in 

color and black-and-white television receivers. The 

triode unit is used as a voltage-amplifier or sync- 

separator tube, and the pentode unit is used as a 

video-amplifier tube. Outlines section, 10A, except base 

is small-button miniature 9-pin; requires miniature 9- 

contact socket. Type 10JT8 is identical with type 

6JT8 except for heater ratings. 

4 IS 

1 7 

2 a 

4 

9DX 

UTS 

Heater VoHage (ac/dc)   £•! 

Heater Current   0-?2S 

Heater Warm-up Time (Average   

Heater-Cat bode Voltage: —f5S m*x 

Peak value   100 max 

Average value   

Class At Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

Tried* Unit 

Plate Voltage   **0 

Grld-No.2 (Screen-Grid) Supply Voltage   — 

Grid-No.2 Voltage   "7 

Grid-No. 1 (Control-Grid) Voltage. Poaltlve-blaa value 0 

Plate Dtoaipation   1 

isjts 

10.2 

0.45 

11 

±200 max 

100 

▼oKa 

ampere 

aeconda 

volte 

voita 

Pentode Unit 

m 

330 

curve page OS 

0 

4 

volts 

volte 

volts 

wattt 
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Gr5d-No.2 Input: 

For £rid-No.2 voltages op to 1*5 to Ha   — LI walta 

For tTid-Ko.2 voHages between 165 and 330 volts — See curve page 26 

CHARACTERISTICS 

Plate Supply Voltage   250 50 200 volts 

Grid-No.2 Supply Voltage   100 100 volts 

Grid-No. 1 Voltage   —2 0 volts 

Cathode-Blaa Resistor ...   — 82 ohms 

AmpHflcation Factor   100 —   

Plate Resistance (Approx.)   37000 50000 ohms 

Transconductance   2700 20000 ambos 

Plate Current   1.5 65* 17 mA 

Grid-No.2 Current   15* 3.5 mA 

Grid-No, 1 Voltage (Approx.) lor plate current of 

100 aA     mm —5 volts 

Grid-No. 1 Voltags (Approx.) for plate current of 

20 jiA   —5.3 — — voHs 

MAXIMUM CIRCUIT VALUES 
• 

Grid-No.l-Circuit Resistance: 

For fixed-bias operation   0.6 0.25 megohm 

For cathode-bias operation   1 1 megohm 

• Thim value can be measured by a method invohrinjj a recurrent waveform such that the 

maximum ratings of the tube will not be exceeded. 

H p 5 
« 4 

7 8 

2 a 

BEAM POWER TUBE 
6JU6 

Novar type used as horizontal-deflection amplifier in 

color television receivers. Outlines section, 18A; re- 

quires novar 9-contact socket. 

SQL 

Beater Voltage (ac/de)   

Heater Current   

Heater •Cathode Voltage: 

Peak value   

Average value   

Direct Interelectvode Capacitances: 

Grid No.I to Plate   

Grid No.l to Cathode* Heater, Grid No.L and Grid No.S 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 

6.8 

1.6 

±200 max 

100 max 

1.2 

28 

9 

volts 

amperes 

volts 

volts 

PF 

PF 

PF 

Class Ai Amplifier 

CHARACTERISTICS 

Plate Voltage 

Peak Poehive-Pulse Plate Voltage# 

Grid No.S (Suppressor Grid) 

Grid-No.2 (Screen-Grid) Voltage - 

Grid-No. 1 (Control-Grid) Voltage . 

Ampliftcalion Factor   

Plate Resistance (Approx.)   

Tranaoonductance   

Plate Current 

Grid-No.2 Current   

Grid-No. 1 Voltage for plate current 

of 1 mA   

Triodct 

Connection 

125 

125 

—20 

4.7 

Pentode Connection 

—60 130 

6500 — — 

Connected to cathode at socket 

125 125 

0 

470tt 

62tt 

126 

—20 

18000 

7000 

45 

1.6 

— —75 — —32 

Horizontai-DeficcUon Amplifier 

For operation In a 323-linc, JOframc system 

MAXIMUM RATINGS (Design-Maximum Values) 

DO Plate Supply VoHage   

Peak Poeitive—Pulse Plate Voltage#   

Peak NegatWe-Pubo Plate Voltage   

DC Grid-No.3 Voltage-   

DC Grid-No.2 Voltage   

DC Grid-No. I Voltage, Negative-bias value   

Peak Negative-Pube Grld-No.l Voltage   

Peak Cathode Current   

Average Cathode Current   

Grid-No.2 Input   

Plate Dissipation"   

Bulb Temperature (At hottest point)     

770 

6500 

-1600 

75 

—65 

-630 

650 

275 

3.5 

20 

240 

volts 

volts 

volts 

volts 

volts 

ohms 

amhoe 

mA 

mA 

volts 

volts 

volts 

volts 

volts 

volts 

volts 

volts 

mA 

mA 

watts 

watts 

•c 
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MAXIMUM CIRCUIT VALUES 

Grid-No. l-Cireult RcoUtAnoe: 

For rri d-ratio to r«biaa opormtion   O.47 megohm 

For owattoi*   10 mofohnu 

# Pubo duration mutt not ezoood l$% of ooo borizont*! ieanning cycle (10 mioroooconds). 

t Grid No.2 connected to pUte. 

tt Tbto rahte can be meaeured by a method Inrolriog a recurrent waveform tuch that the 

maximum ratings of the tube will not be exceeded. 

* In this service, a positive value may be applied to grid No.$ to minimise "in I vets" Inter- 

ference; a typical value for this voltage is SO volte. 

• • A bias reeutor or other means l» required to protect the tube in absence of exduttoa. 

TTPC6JU6 

ORB No.3 CONNECTED TO 

CATHODE AT SOCKET. 

SRID-N*.I VOLTS-0 

noc 

faxv-Wo-2 VOLTS Ecg^. 

79C 

eoc 

50- 

&5 

PLATE VOL 

TYPE 6JU6 

6Rf> Ne3 CONNECTE 

TO CATHODE AT 
0 

SOCKET. 

fiRB-Hal VOLT5»f25 S 

7-9 

vVOL 

gR®^ 

50 200 

K 

2 
25 100 

So 466 M 

PLATE VOLTS 

6JU8 

6JU8A 

QUADRUPLE DIODE 

Miniature types used in phase-detector and noise-im- 

mune color-killer circuits of color television receivers, 

and in bridge-matrixing circuits in FM stereo multiplex 

equipment. Outlines section, 6E and 6B, respectively; 

require miniature 9-contact socket. Units 1 and 2 are 

shielded from units 8 and 4 to minimize coupling be- 

tween the series-connected pairs of diodes. 

Heater Voltage (ae/dc)   

Htater Currant   

Paak Haater-Cathod* Voltage   

Dlract Interelectrode Capadtancaa (Appro*.): 

Plate of Unit No.l and Cathode of Unit No.2 to Cathode of 

Unit No. I   

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   

Plate of Unit No*3 and Cathode of Unit No.4 to Cathode of 

Unit No.S   

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.S to Heater and Internal Shield   

MAXIMUM RATINGS (Design-Center Values, Each Diode Unit) 

Peak Inverse Plate Voltage   

Peak Plate Current   

Average Output Current      

CHARACTERISTICS. Instantaneous Value (Each Unit) 

Plate Current for plate vohage of lb volta    

H 

n s 
b A 

7 3 

*01 s *03 2 

K* 
<» 

^4 

19 votte 

0.3 ampere 

±300 max voita 

1.8 PF 

2.2 pF 

0.82 PP 

1.9 PF 

2.2 PF 

0.94 PF 

1.8 pF 

1.9 pP 

800 volts 

34 volta 

9 mA 

30 mA 
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* 

H 

H 5 
4 IS 

7 

02# 

4 
IV 

HIGH-MU TRIODE— 6JV8 

SHARP-CUTOFF PENTODE «jv« 

Miniature type used in television receiver applications, 

particularly those having low-voltage "B" supplies. 

The triode unit is used in sound-if, keyed-age, sync- 

separator, sync-amplifler, and noise-suppression cir- 

cuits. The pentode unit is especially useful as a video 

amplifler tube. Outlines section, 6E; requires minia- 

ture 9-contact socket. Type 8JV8 is identical with type 

6JV8 except for heater ratings. 

• 4 

H«At«r VoHmw (mc/dt)   

Hc*t«r Current   

Heeter Warm-up Time (Averm^e)   

Henter-Cnthode Voltage: 

Peak value   

Average value   

Direct Intereleetrode Capacitances (Approx.) ; 

Triode Unit: 

Grkl to Plate   

Grid to Cathode and Heater   

Plate to Cathode and Heater     

Pentode Unit: 

Grid No. I to Plate   

GHd No.l to Cathode, Heater, Grid No.2, Grid No.8, and 

Internal Shield   

Plate to Cathode, Heater, Grid No,2, Grid No-8, and 

Internal Shield      

Pentode GHd No.l to Triode Plate      

Pentode Plate to Triode Plate    

6JV8 8JV8 

6.8 8.6 

0.6 0.46 

U U 

±^00 max ±200 max 

100 max 100 max 

2,2 

8 

2 

♦ • 

Class A, Amplifier 

MAXIMUM RATINGS {Design-Maximum Values) 

Plate Volta*e   

Grid-No,2 1 Screen-Grid) Voltase   

Grid-No.I (Control-Grid) Voltage: 

Poeitive-biaa value   

Negative-biae value   

Plate Diaelpation   

Grid-No. 2 Input        

CHARACTKRISTICS Triode Unit 

Plate Voltage   200 

Grid-No.2 Vohage   _ 

Grid-No. 1 Voltage   —2 

AmpKflcation Factor   70 

Plate Rcatetanee (Approx.)   0.0176 

rranaconductanee   4000 

Plate Current     4 

Grid-No.2 Current   — 

Grid-No.l Voltage (Approx.) for plate 

current of 20 #A   

Triode Unit 

880 

0 

-60 

1.1 

0.08 mag 

8 

8.2 

0.012 max 

0.24 max 

Pentode Unit 

880 

880 

0 

—60 

4 

1.7 

voJta 

ampere 

•econds 

voha 

volte 

PF 

PF 

PF 

PF 

PF 

PF 

PF 

PF 

Pentadc Unit 

60 

200 

0 

61 • 

14® 

126 

126 

—1 

0,1 

11600 

22 

4 

200 

— 2.8 

0.16 

10700 

22 

4 

voha 

volu 

volte 

volte 

watte 

watte 

vohe 

volte 

volte 

megohm 

>unhoe 

mA 

mA 

volte 

TYPE 6JV0 

TRIOOE \m\T 

V) 
20 

% 
u 

5 

At 
jS K) 

35 

3 3 

0 100 200 500 

PLATE VOLTS MCS-MtOT 
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MAXIMUM CIRCUIT VALUES 

Grid-No, l^Curmt Roifttaace: 

For fixed-bias operation       

For eatbode-blas operation   

• This vain# can be cneasared by a method invoMng 

maximum ratints of the tube will not be exceeded* 

0.5 0,25 metohm 

1 1 megohm 

recurrent waveform such that the 

6JW8/ 

ECF802 MED1UM-MU TRIODE- 

<Lxt/LCFM2 SHARP-CUTOFF PENTODE 

Miniature type used as horizontal-osciliator and fre- 

quency-control tube in color and black-and-white tele- 

vision receivers. Outlines section, 6B; requires minia- 

ture 9-contact socket. Type 6LX8/LCF802 is identical 

with type 6JW8/ECF802 except for heater ratings. 

> 
6 A 

KP 
0 

3 E8 

S 2 
KT 

9 

Heater Voltage (ae/dc) 

Heater Current   

Heater-Cathode Voltage: 

Peak value   

Average value   

Class At Amplifier 

MAXIMUM RATINGS {Design-Maximum Values) 

Plate Supply Voltage   

Plate Voltage   

Grid-No.2 (Screen-Grid) Supply Voltage   

Grid-No.2 Voltage   

Peak Cathode Current*   

Cathode Current   

Plate Diseipation   

Grid-No.2 Input   

Input Impedance at 50 cyclee   

CHARACTERISTICS 

Plate Voltage   

Grid-No.2 Voltage   

Grid-No.i (Control-Grid) Voltage   

Mu Factor* Grid-No.l to Grid-No.2   

Amplification Factor   

Input Reeietanee   

Transconduetance   

Plate Current   

Grid-No.2 Current   

Plate Current: 

For grid-No. 1 voltage of ft volte   

For grid current of 1ft jiA   

Grid-No.2 Current for grid-No. I voltage of ft volta 

Grid-No.l Voltage: 

For grid-No. 1 current of +0.$ fiA   

For plate and grid-No. 2 voltage of 200 volte 

and plate current of 10 tiA   

MAXIMUM CIRCUIT VALUES 

Grid-No. I •Circuit Rcsiatance: 

For fixed-biae operation    

For cathode-bias operation   

♦ # 

IJWft/ 8LX2/ 

B CP 502 LCF502 

5.2 6.0 volU 

0.43 0.45 ampere 

±200 max ±200 max volta 

100 max 100 max volta 

ode Unit Peatada Unit 

550 560 volta 

250 260 volta 
— 660 volta 

260 volta 
— 60 mA 

10 16 mA 

1.4 1.2 watta 

0.8 watte 

60 800 kohmi 

200 100 volta 

—. 100 volta 

—2 —1 volta 

47 

70 — 

0.2 0.4 megohm 

8600 6600 ^mboa 

2.5 6 mA 

1.7 mA 

- 12.6 mA 

10 mA 

_ 2.6 mA 

—1.2 —1.3 volta 

— —16 volta 

I mm— 0.66 megohm 

8 1.0 megohms 

Ue duration of 20 microaeconda* 

6JZ8 

roz* 

MEDIUM-MU TRI0DE- 

BEAM POWER TUBE 

Duodecar type used in combined vertical-deflection-os- 

cillator and vertical-deflection-amplifier applications in 

television receivers. Outlines section, 8C; requires duo- 

decar I2-contact socket 

t 7 

9 
K| 

4 4 

S 

i 2 

12 

120Z 
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wzs mza 

Heater Vo\t*gt (»c/dc)     6.3 16.8 volta 

Heater Current   1.2 0.46 ampetcn 

Heater Wano-up Time   — 11 acconds 

Heater-Cathode Voltaae: 

Peak value   ±200 max ±200 max volu 

Average value   100 max 100 max volta 

Class A, Amplifier 

CHARACTERISTICS Triad. Unit Bmjb Paw.r Unit 

Plata Voltage   150 45 1 20 volts 

GHd-No.2 (Screen-Grid) Voltage   — 110 110 volta 

Grid-No.1 (Control-Grldi Voltage   —fi 0 —8 volu 

Amplification Factor   20 — — 

Plate Reeietance (Approx.)   8500 — 11700 ohms 

Tranaconductance   2360 — 7100 ^mhoe 

Plate Current   6.B 122« 46 toA 

Grid-No.2 Current   — 16.6« 3.5 mA 

Grid-No.1 Voltage (Approx.) for plate current 

of l(f aA   —10 — — volU 

Grid-No. 1 Voltage (Approx.) for plate current 

of 100 /iA   — — —26 volU 

• Thb value can be meaaured by a method involving a recurrent waveform »uch that the 

maximum ratings of the tube will not be exceeded. 

Vertical-Deflection Oscillator' and Amplifier 

For operation In a 52S-Uner 80-frame ayetem 

Triode Beam Power 

Unit Unit 

MAXIMUM RATINGS (Design-Maximum Values] OarilUtor AmpUfiar 

DC PUte Voltage   260 260 volU 

Peak Poaitive-Futee Plate Voltage#   — 2000 volU 

DO Grid-Na2 Voltage   — 200 vohs 

Peak Negative-Pulae Grid-No.l VolUge   —400 —160 volU 

Peak Cathode Current       70 245 mA 

Average Cathode Current   20 70 mA 

Plate Dissipation*   1 7 watta 

Grid-No.2 Input   — 1.8 watu 

MAXIMUM CIRCUIT VALUES 

Grid-No. 1-Circuit Reaiatance: 

For fixed-bias operation   1 1 megohm 

For cathode-biaa operation   2.2 2.2 megohms 

# Pulse duration must not exceed 16% of a vertical acanning cycle (2.5 milliseconds). 

* A bias resistor or other means Is required to protect the tube In absence of excitation. 

Refer to chart at end of section. 6K5GT 

,,-Jrr£f\ POWER PENTODE 6K6GT 

A Glass octal type used in output stage of radio re- 

ceivera and, triode-connected, as a vertical-deflection 

amplifier in television receivers. This type may be sup- 

0-r-j7)K plied with pin No.l omitted. Outlines section, 13D; re- 

as quires octal socket. This tube, like other power-han- 

7S dling tubes, should be adequately ventilated. 

Heater Voltage (ac/dc)   6.3 volU 

Heater Currant   0,4 ampere 

Heater-Cathode VolUge: 

Peak value   ±200 max volta 

Average value    100 max volU 

Direct Interelectrode CapaciUncts (Approx.): 

Grid No.l to Plate         0.5 pF 

Grid No.l to Cathode, Heater. Grid No,2, and Grid No.3 ...# 6.6 pF 

Plate to Cathode, Heater, Grid No,2» and Grid Ko.3   6.0 pF 

Class At Amplifier 

MAXIMUM RATIN6 (Design-Cantar Values) 

PlaU VolUge   316 volta 

Grid-Ko.2 (Screen-Grid) VolUge    386 volts 

Plate Dissipation         8-6 watts 

Grid-No-2 Input    1LB watu 
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TYPICAL OPERATION 

Put* VolUf*   

Grid*No.2 VolU«e 

Grid-No. 1 (Control-Grid) VolUir*   

P«*k AP Grid-No.l VolU««   

Z«ro»Siffna] PUt« Current   

MAximum-SignAl PIaU Current   

Zero-Si^nA) Grid-No.2 Current   

MAxiraum-Sl^nAl Grid-No.2 Current   

Plate fUeietAnc* (Approx.)   104000 

Tran soon ductAnce   1600 

Load ReeletAnee   12000 

TotaJ Hermonie Distortion   U 

Maxi mum-Signs) Power Output   0.36 

100 

100 

—7 

7 

0 

9.6 

1.6 

3 

260 

260 

—13 

18 

32 

33 

6.6 

10 

» in in 

•Milt 

7600 

11 

3.4 

CHARACTERISTICS (Triode Connection)* 

PlAte Voha*e   

Grid-No.l VoltAge   

PUte Current   

TrmnsconductAnee   

Amplification Factor   

Plate Resbtanee (Appro*.)   

Grid-No.l Voltage (Appro*.) for plate current of 0.6 t&A 

MAXIMUM CIRCUIT VALUES 

Grid-No. L-Clrcuit Resistance: 

For fixed-bias operation   

For catbode-bias operation   

* Grid-No.2 connected to plate. 

316 

260 

—21 

21 

26.6 

23 

4.0 

9 

110000 

2100 

9000 

16 

4.6 

TYPICAL PUSH-PULL OPERATION {Values are for two tubes) Fixed CaUade 

Plate Supply Vohage   

Grid-No.2 Supply VoKege   

Grid-No.l Voltage   

Catbode-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 

—IB 

37.6 

2700 

6.8 

2600 

01 

0.6 

eolte 

volta 

vohs 

voha 

mA 

mA 

mA 

mA 

ohms 

amboe 

ohms 

per cent 

watts 

Bias Bias 

236 236 volts 

235 236 volts 

-26.6 volts 

400 ohms 

61 61 volts 

66 66 mA 

72 61 mA 

9 9 mA 

17 13 mA 

ohms 12000 22000 

6 4 per cent 

10.6 9.8 watts 

volts 

volts 

mA 

pmboe 

ohms 

volts 

megohm 

megohm 

Vertical Deflection Amplifier (Triode Connection)* 

Per epcratiea Im a 62S-line, 36-frame system 

MAXIMUM RATINGS 

DC Plate Voltage   818 voHa 

Peak Poaitive-Puke Plate Voltage# (Abaofute maximum)   1200* volta 

Peak Negative-Puke Grid-No.l Voltage   —260 volta 

Peak Cathode Current   76 mA 

Average Catbode Current   25 mA 

Plate Diaaipatlon   7 watta 

MAXIMUM CIRCUIT VALUE 

Grid-No. 1-Circuit Resistance, for cathode-bias operation   2.2 megohms 

* Grid No.2 connected to plate. 

* Puke duration must not exceed 16% of a vertical scanning cycle (2.6 milliseconds), 

* Under no circumstances should this absolute value be exceeded* 

6K7 

6K7G 

6K7GT 

Refer to chart at end of section. 

6K8 

6K8G 

6K8GT 

Refer to chart at end of section. 

6K11 Refer to chart at end of section. 
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k 7 

3 a 

4 a 

10 
3 

2 II 

>T IS 

THREE-UNIT TRIODE 

6Kn/ 

6Q11 

^ Duodecar type used as combined age, syne, and noise- 

h m 3 inverter tube in television receivers. Outlines section, 

12BY 8A; requires duodecar 12-contact socket Heater: volts 

(ac/dc), 6.8 amperes, 0.6; warm-up time (average), 11 seconds; maximum 

heater-cathode volts, ±:200 peak, 100 average. 

Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

Plata Voltatfe   

Grid Voltage: 

Negative-bia* value 

Poaitive^btae value   

Cathode Current    

Plate Dbaipatioa    

CHARACTERISTICS 

Plate Voltage   

Grid Voltage   

Amplification Paetor   

Plate EeaUtaoee (Appro*.)   

Tranaconductanee   

Plate Current    

Grid Voltage (Appro*.) lor plate current of 10 jiA 

Unit No.l Unite NoeJ and 2 

220 220 volts 

—60 —60 volts 

0 0 volta 

20 — . mA 

2.76 o.a watts 

260 260 volts 

—2.6 —2 volts 

17 100 

7700 32600 ohms 

2200 1600 amhoe 

10.6 1.2 mA 

—24 — volts 

H A Ota HIGH-MU TRIODE— 6KA8 

8 SHARP-CUTOFF PENTODE skai 

Miniature type used in color and black-and-white tele- 

vision receivers. The triode unit is used in sync-sepa- 

rator circuits; the pentode unit has two independent 

0«—control grids and is used in gated-agc-amplifier and 

rr rp noise-inverter circuits. Outlines section, 6E; requires 

9PV miniature 9-contact socket. For curves of average 

plate characteristics for triode unit, refer to type 6AW8A. Type 8KA8 is 

identical with type 6KA8 except for heater ratings. 

„ IKAS 8KA8 

HttWr VolUg* (M/dc)   t.l 8.4 TOHS 

HesUr Currtnt   -  0.6 0.46 tintMra 

He»Wr Warm-up Tim* (Average)   II II aeeonde 

Heatar-Cathod# Voltage: 

Peak value   ±200 ma* ±800 max volts 

Average value   100 ma* 100 max volts 

Direct Intereleetrode Capacitances: 

Triode Unit: 

Grid to Plate   2,2 

Grid to Cathode, Heater, and Internal Shield   2.2 pP 

Plate to Cathode, Heater, and Internal Shield   2.8 pP 

Pentode Unit: 

Grtd-No.l to Plate     0.1 pP 

Grid No.I to Cathode, Heater, Grid No.2, Grid No.3, 

and Internal Shield   9.5 pP 

Grid No.l to Grid No.8   0.3 pP 

Grid No.2 to Plate   2.2 pP 

Grid No.3 to All Other Electrodes, Heater, and Internal Shield 7 pP 

Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) TrfafeUalt 

Volug*   WO voh* 

Grid Voltage: 

Positive*bias vahie   0 volts 

Nentive-bias value   —60 volts 

Plait DiasipaUoa   1.1 watts 
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CHARACTERISTICS 

PUW Supply VolU«   

Grid-No. $ Supply VolUge   

Grid-No.2 Supply VolUfe   

Grid-No. 1 Supply Vohagt     

Catbode-Biaa KetUtor     

Ampliftcmtkm Factor   

PUU R<«UUnc< (Approx.)    

TrmiuoondueUnc«, Grid No.! to PUt<   

Tnm*conductAne«# Grid No.3 to Plot*   

Plato Current   

Grid-No. 2 Currant   

Grid-No. 1 Supply Voltage (Approx.): 

For plate current of 10 pA   

For plate current of 20 mA   

Grid No.S Supply Voltage (Approx.) for plate current 

of 20 uA   

MAXIMUM CIRCUIT VALUES 

Grid-CircuH Reaistance: 

For fixed-biaa operation   

For cathode-bias operation     

Triode Unit Pentede Unit 

200 

—2 

70 

17500 

4000 

150 

0 

100 

0 

ISO 

100000 

4400 

ooo 

4 

2.8 

—4 

—7 

Triede Unit 

0.25 

1 

voita 

volts 

volts 

volts 

ohms 

ohms 

junhos 

jtmhoe 

mA 

raA 

volts 

volts 

volts 

megohm 

megohm 

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: 

Poeltlve-bias value   

Negative-bias value   

Grid-No.2 (Screen-Grid) Supply Voltage   

Grid-No.2 Voltage    

Grid-No. 1 (Control-Grid) Voltage: 

Poaitive-bia* 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 800 volts   

MAXIMUM CIRCUIT VALUES 

Grid-No.8-Circuit Resistance   

Grid-No.l-Circuit Resistance: 

For ftxed-bia* operation   

For cathode-bias operation    

Pen teds Unit 

800 volts 

500 volts 

0 volts 

—100 volts 

800 vohs 

8a a curve page 98 

0 volts 

—50 volts 

2 watts 

1.1 watts 

8a a curve page 98 

0.48 megohm 

0.5 megohm 

1 megohm 

# Pulse duration must not exceed IB% of a horisootal scanning cycle (10 microseconds). 

TTPE &KA0 

PENTODE UNIT 

ORlO-NaS VOLTS*0 

GRI0-Na2 VOLTS*100 

Od 
28 o 

a 

M tn 
d hjZO 

V H s. 

£ 
Lie 

x 
c 

0 

si 

is 
Zi 

t'o 

S = 
10 

a 

IaJ 
5 

r- 
< 

s! 

200 00 0 

TYPE 6KA6 

PCNTOOE UIRT 

k-GRO-Nn 2 VOLTS • 100 

6RO-NL I VOLTS • 0 

«CP.. 

OITO-No. 5 VOLTS Ecj • 2 

CO 

PLATE VOLTS 

SCO 

»2cs-iic**r 

iS 

100 too 

PLATE VOLTS 

6KD6 
BEAM POWER TUBE 

Duodecar type used as horizontal-deflection amplifier 

in television receivers. Outlines section, 160; requires 

duodecar 12-contact socket. Hester: volts (ac/dc), 6.3; 

amperest 2.85; maximum heater-cathode volts, ±200 

peak, 100 average. 

IC 

61 a 7 NC 
S B 

SB ai 
4 9 

as s 10 

2 IJ K 2 

H H 

12GW 
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Horizontal-Deflection Amplifier 

Ftr optrmtkm la m vyvUm 

MAXIMUM RATINGS (Design-Maximum Values) 

DC Plate Supply Voltage      WO rotta 

Peak Poaltive-Puke Plate Voltage#         7000 eolta 

Poaitive DC GHd-No.S Voltage     70 Yolte 

Grie-No.2 Voltage    200 voiU 

Peak Negathra-Pube Grid-No. 1 Voltage   —250 volte 

Peak Cathode Correot   1400 znA 

Average Cathode Current      400 mA 

Plate Dfsalpation*   S3 watts 

Grid-No.2 Input 6 watts 

Bulb Temperature (At hottest point)    236 #C 

Class At Amplifier 

CHARACTERISTICS 

Triodet Pentode 

Connection Ceanectien 

Plate Voltage   160 30 150 volts 

Grid No.3 (Suppressor Grid) Connected to cathode st socket 

Grid-No.2 (Screen-Grid) VoHage 160 no no volts 

Grid-No.l (Control-Grid) Voltage —22.5 0 —22.6 volts 

AmpHftcation Factor    4 

Plate Resbtance (Appro*.)   — 3000 ohms 

Transconduetance   — — 14000 amhos 

Plate Current   760" 120 mA 

Grid-No.2 Current    •— 42" 1.8 mA 

Grid-No.l VoHage (Appro*.) for plate current 

of 1.0 pA   — — —40 volts 

MAXIMUM CIRCUIT VALUE 

Grid-No.l-Circuit Resbtance 2.2 megohms 

• A bias resbtor or other means b required to protect the tube In absence of excitation. 

# Pube duration must not exceed 169# of a boriaontal scanning cycle (10 microeeconds). 

tGrid-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. 

H 

MEDIUM-MU TRI0DE— 6KD8 

5 SHARP-CUTOFF PENTODE skds 

Miniature type used as combined vhf oscillator and 

mixer tube in television receivers. Outlines section, 

rr 6B; requires miniature 9-contact socket. Type 5KD8 is 

9AE identical with type 6KD8 except for heater ratings. 

SKD8 SKDS 

Heater Voltage (ac/de)   6.0 3.3 volts 

Heater Current   0.46 0.4 ampere 

Heater Warmntp Time   11 — seconds 

Heater-Cathode Voltage: 

Peak value   ±300 max ±300 max volts 

Average value   100 max 100 max volts 

Class A, Amplifier 

MAXIMUM RATIN6S (Design-Maximum Values) TrMcUnU PaBtofeUnlt 

Plate Voltage   330 330 volts 

Grtd-No.t (Screen-Grid) Supply VoHage   — 330 volts 

Grid-No.2 Voltage   — See curve page 03 

Grid-No. 1 (Control-Grid) Voltage* Positive-bias value 0 0 volts 

Plate Dissipation   2.6 3 watts 

Grid-No.2 Input: 

For grid-No.2 voltages up to 136 volts   — 0.66 watt 

For grid-No.2 voltages between 136 and 330 volts — See curve page 03 

CHARACTEJtlSTICS 

Plate Voltage    136 126 vohs 

Grid-No.2 VoHage   — 110 volts 

Grid-No.l Voltage   —I — t volt 

Amplification Factor     40 — 

Plate Resistance (Appro*.)   — 0.2 megohm 

Transconduetance   7600 6000 jimho* 

Plate Current   13.5 9.6 mA 
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Grid*No.2 Cortmt      

Grid-No.l VoIXam* (Approx.) for currcat of 

20 #A   

MAXIMUM CIRCUIT VALUCS 

Grid-No. I •Circuit lUstotuee i 

For ftxc<M>CM operfttloa        

For estbod^bUa opcrotion     

3.S 

0.5 

1 

xaA 

voHo 

mttobm 

ncgohia 

6KE8 MEDIUM-MU TRIODE— 

4K£8. 5KEt SHARP-CUTOFF PENTODE 

Miniature type with frame-grid pentode unit used as 

combined oscillator-mixer tube in television receivers 

using an intermediate frequency in the order of 40 

MHz. Outlines section, 6B; requires miniature 9-con- 

tact socket. Types 4KE8 and 5KE8 are identical with 

type 6KE8 except for heater ratings. 

H 5 
fa 4 

KP 

•3P 3 7 

IS 

2 ft 
«T 

9 

ft 

9DC 

4KBS 

4.5 

4.6 

21 

5KB5 

6.5 

0.46 

11 

^tOQ max 

100 

HcaUr Voltaac (ac/dc)     

Heater Current   

Heater Warm-up Tim# (Average)   

Heater-Cathode Voltage: 

Peak re hie   

Average value   

Direct Intereiectrode Capacitances :t 

Triode Unit: 

Grid to Plate   

Grid to Cathode, Heater, Pentode Cathode, Pentode Grid No.&, 

and Internal Shield   

Plate to Cathode, Heater, Pentode Cathode, Pentode Grid No,$, 

and Internal Shield   

Pentode Unit: 

Grid No.l to Plate    

Grid No.l to Cathode, Heater, Grid No.2, Grid No.ft, 

and Internal Shield    

Plate to Cathode, Heater, Grid No.2, Grid No.S, 

and Internal Shield   

Heater to Triode Cathode and Pentode Cathode   

• With external ihleld connected to ground. 

Class A, Amplifier 

:£200 max 

100 max 

6KB8 

6.2 volts 

0.4 ampere 

seconds 

±200 max volts 

100 max volts 

1.8 pp 

2.4 PF 

2 PF 

0.016 max * PF 

6 PF 

8.4 PF 

6.5* PF 

noted. 

MAXIMUM RATINGS (Dasign-Maximum Values) 

Plate Voltage   

Grid-No.2 (Screen-Grid) Supply Voltage   

Grid-No.2 Voltage     

Grid-No. 1 (Control-Grid) Voltage, Pocitlve-biae value 

Cathode Current   

Plate D iw i pat Ion   

Grid-No.2 Input: 

For grid-No.2 voltages up to 140 volts    

For grid-No.2 voltage# between 140 and 280 volta 

Tried# Unit Pentode Unit 

280 280 

— See curve page 96 

0 0 

20 20 

2 2 

— 0.6 

— Set curve page 96 

volts 

volts 

volts 

mA 

watt# 

watt 

TYPE6KE0 

TMOOE UNTT 

4 9/ 

♦ 
f/ 

p ' A* 

1 / Ys 4 w 

<3 
r<*v 

* b  

—42 

200 900 

PLATE VOLTS i 

TYPC6KE8 

PCNTOOCUNTT 

GRO-Ns. 2 VOLTS • 129 

yocrsici; 

a 

fcf 
M 

¥ 

400 0 

PLATE VOLTS 
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CHARACTERISTICS 

Plat* Supply VolUrt   

Grid-No. 2 Supply Votu««   

Grid-No. 1 Supply Volume   

Cathode-Bias Realstur   

Amplification Factor   

Plate Reaistance (Approx.) 

Tmnaconductancc   

Plate Current   

Grid-No.2 Current   

Grid-No. 1 Voltaae (Approx.): 

For plate current of 100 ftA 

For plate current of 60 mA . 

MAXIMUM CIRCUIT VALUES 

G rid-No. 1-Circuit Reairtance: 

For fixed-bias operation ... 

For cathode-bias operation . 

126 

0 

68 

40 

5000 

8000 

18 

126 

126 

0 

88 

1261 

121 

0.8 

1 

16 

2.6 

—8 

0.26 

0.5 

TO ItS 

Tolta 

Tolls 

ohms 

ohms 

junhoe 

mA 

mA 

▼olu 

volte 

mearobre 

megohm 

Refer to chart at end of section- 6KL8 

s H S S 
4 6 

5 ? 

2 a 0 
s 

a 

H ic 

ML 

6KM6 BEAM POWER TUBE 

Novar type used as horizontal-deflection amplifier in 

color and black-and-white television receivers. Outlines 

section, 18A; requires novar 9-contact socket. 

He*t«r V*tU8« (M/de)   

Heater Current   

Heater-Cathode Voltage: 

Peak ealue   

Average value   

IWrect Intereleetrode Capacitaneee: 

Grid No.l to Plate   

Grid No.l to Cathode. Heater. Grid No.2. and Grid No.S 

Plate to Cathode. Heater. Grid No.2. and Grid No.8 ... 

6.2 

1.6 

±200 max 

100 max 

i:2 

22 

0 

Class A, Amplifier 

140 — 60 140 

6600 

0 80 80 80 

140 140 140 146 

24.6 
A 

—— 0 —24.6 

4 mtmm 

6000 

  9600 

— 660tt 80 

mmmm — lift 2.4 

—110 mmmm —42 

Triod* 

CHARACTERISTICS C.anectioA PeatoA* C«Rn«cUon 

Plate Voltage   

Peak Poaitive-Putoe Plate Voltage*9 

Grid-No.2 (Suppressed-Gridi) Voltage . 

Grid-No.2 (Screen-Grid) Voltage ... 

Grid-No. 1 (Control-Grid) Voltage .... 

Amplification Factorf    

Plate Reaistane* (Approx.)   

Transconductanee   

Plate Current   

Grid-No.2 Current   

Grid-No. 1 Voltage for plate current 

of 1 mA   

Horizontal-Deflection Amplifier 

Per operation In a 626-IIm, 86-frame systeai 

MAXIMUM RATINOS (Deaign-Maximum Values) 

DC Plate Supply Voltage 

Peak Poaltive-Pulse Plate Voltage#   

Peak NegaUve-Pube Plate Voltage    

DC Grid-No.2 Voltage*   

DC Grid-No.2 Voltage   

Peak Negative-Pulae Grid-No. 1 Voltage  

Peak Cathode Current   

Average Cathode Current     

Grid-No.2 Input   

Plate Dissipation*• 

Bulb Temperature (At hottest point)    

MAXIMUM CIRCUIT VALUES 

Grid-No.l-Circuit Resistance: 

For grid-resistor-bias operation   

For plate-pubed operation      ♦ 

m 

6600 

—1500 

76 

220 

—880 

960 

276 

8.6 

20 

240 

0.47 

16 

volts 

amperes 

volte 

volte 

pF 

PF 

PF 

volts 

volts 

volts 

volts 

vohs 

ohms 

pmbos 

&A 

mA 

volts 

volts 

volts 

volts 

volts 

volts 

volts 

mA 

mA 

watts 

watts 

•c 

megohm 

megohms 
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# Pulae duration must not excted 16% of a hoHiontal acanning cycle (10 mieroaaconds)* 

t With grid No.3 and grid No.2 connected, reapecUvely, to cathode and plate at aocket 

tt This value can be measured by a method involving a recurrent waveform such that the 

maximum ratings of the tube will not be exceeded, 

* In this service, a positive value may he applied to grid No.8 to minimise "snivets" inter* 

ference; a typical value for this voltage is 80 volts. 

• •A bias resistor or other means is required to protect the tube in mbeence of excitation. 

700 

CO 
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•00 

r 
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□ 

i 
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5 
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TYPE 6KM8 cn 

C 

1 
* too 
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m 

\S 60 O 
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40 

i 
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Z 

s 

0 • 
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PLATE VOLTS 

S2C»~l3tf2T 

TYPE 6KM6 

MK>-Na3 VOLTS*90 

SSV^Nal VOL 

tcz 
S 
ct 
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3 
A 

•00 

too 
9 

si 79 40 C E 
u VOL 

He.a 

a. 

2 

0 100 200 900 400 500 

PLATE VOLTS UCS-MST 

6KM8 

DIODE— 

THREE-PLATE TETRODE 

Miniature type used in frequency-divider and complex- 

wave generator circuits of electronic musical instru- 

ments. In such circuits the tetrode unit can provide 

three independent output-signal voltages; the diode 

unit can be used as a key in a vibrato circuit. Outlines 

section, 6E; requires miniature 9-contact socket. 

Heater Voltage (ac/dc)   

Heater Current    

Heater-Cathode Voltage i 

Peak value   

Average value     

IHrect Interelectrode Capacitances: 

Tetrode Unit: 

Grid No.l to Piste No.lA   

Grid No.l to Plate No.lB   

Grid No.l to Plate No.2   

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

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

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

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

Tetrode Grid No.l to Diode Plate   

Tetrode Plate No.lA to Diode Plate   

Tetrode Plate No.lB to Diode Plate   

Tetrode Plate No.2 to Diode Plate    

Tetrads UnH as Class A' Amplifier 

Plates No. 1A, IB, and 2 cennected together 

CHARACTERISTICS 

Plate Voltage   

Grid-No.2 Voltage   

Grid-No. 1 Supply Voltage   

Grid-No. 1 Resistor (Bypaaeed)   

Plate Resistance (Approx.)   

Traneconductaaec   

Plate Current   

Grid-No. 2 Current   

Grid-No. 1 VoHage (Approx.) for plate current of 20 mA   

Triade Cenneetien—Plates Ne.lA, IB, and 2 connected te 

Plate Voltage   

Grid-No. 1 Supply VoHage   

Grid-No.I Resistor (Bypaaeed)   

H 
K 

N 
s 

a e 

7 3 

a 2 

»*TR nATM 

s 

'isth *2T* 

9QG 

6.8 

0.8 

±200 max 

100 

0.02 max 

0.02 max 

0.06 max 

6.6 

1.2 

1.8 

1.8 

0.024 max 

0.26 

0.024 

0.018 

volte 

ampere 

volte 

volte 

pF 

PF 

PF 

PF 

pF 

pF 

pF 

PF 

PF 

PF 

PF 

100 

100 

0 

2.2 

90000 

8400 

4.2 

1.7 

—4 

grid 

100 

0 

2.2 

Ne+2 

volts 

vohe 

voha 

met ohm 

ohms 

jimhoe 

mA 

mA 

voha 

volte 

volta 

megohms 
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Trmntconduetftnce   46M 

Ampliflcmtlon Factor   46 

Plato Current     6,6 

Separate-plate epcratloa; platee set under teet creaaded 

PUte 1A IB i 

Plate Voltape   100 100 1 00 roHa 

Grid-No.2 Voltage   100 100 100 volte 

Grid-No.l Supply Voltage   0 0 0 volte 

Grid-No.l Resistor (Bypassed)   2.2 2.2 2.2 megobres 

Transcondoetanee   2000 »)00 1800 

Plate Resistance (Appro*.)   0.1 0.1 0.12 megohm 

Plate Current   2.8 2.3 2.1 mA 

Grid-No.2 Current   3.8 8.8 8.3 mA 

Tetrode Unit as Frequency Divider and Complex-Wave Generator 

MAXIMUM RATINGS (Design-Maximum Values) 

Plat* VolUf* (Each plate)   d&G voltt 

Grid-No.* (scrten-Grid) Supply Voltage       330 volta 

Grid-No.2 Voltage   get curve page W 

Grid-No.l (Conm>l-Grid( VolUge: 

Poehive-blae value    0 volta 

Negatlve-biaa value   —30 volta 

Plate Diaeipatton (Each plate)   1 watt 

Grid-No.* Input: 

For grid-No.2 voltage* up to 166 volts   0.66 watt 

For grid-No.2 voltage* between 166 and 630 volt*   See curve page 96 

MAXIMUM CIRCUIT VALUE 

Grid-No.l-Circuit Rcsiataoee, for grid-No. l-re*i* to r-biaa operation 2.2 megohm* 

Diode Unit 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Current      1 mA 

CHARACTERISTICS, Instantaneous Value 

Tube Voltage Drop for plate current of 2 mA   10 volta 

TYPE 6KM8 

«WD Ne.2 COHNECTEO TO PLATES IA, 

IS AND 2 AT SOCKET. 
(A 
14 

14 
a v 
S 

ON 
r C 

A 
-I 

7 <>7 / 

K <u 10 
-K) 

3 7 7 •> 9 b a 

S ✓ 

100 200 500 

PLATE VOLTS 

TYPESKMS1 1 n f 

GRB>-Na2 VOLTSHOO 

.PLATES IA AAND 2 CONNECTED 

™ TOQETHER AT SOCKET. 

I 

s 

3 
*XTS 

NO.I Qiao 

2 

200 400 900 

PLATE VOLTS 

GOO 

•tmsTi 

S) ^A9psKP 

6) 19 

M 

2 a 
•t 

* 

Kr pp 

9DX 

6KR8 
MEDIUM-MU TRI0DE— 

SHARP-CUTOFF PENTODE I«R. 

Miniature type used in television receiver applications. 

The triode unit is used as a general-purpose amplifier; 

the pentode unit is used as a video amplifier. Outlines 

section, 6E; requires miniature 9-contact socket. Type 

10KR8 is identical with type 6KR8 except for heater 

ratings. 

Heater Voltage (ac/dc)   

Heater Current   

Heater Warm-up Time (Average) 

Heater-Cathode Voltage: 

Peak value   

Average value   

6KR3 

6.3 

0.76 

2:200 max 

100 max 

101CB6 

10.6 

0.46 

11 

±*00 

100 

volt* 

ampere 

teeond* 

volta 

volt* 
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Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) Tried# Unit P«t*<k Unit 

Pifttft YolUft   — 330 

Grid-No.2 (Scrwn-Grid) Supply Volt*#*   830 330 

Grid-No.2 Volt*#*   — S«* curv* p*#e 30 

Grid-No. 1 (Centrol-Grid) Volt*#*, Pooitlire-blM v*lu* 0 0 

Plat* DiaaiMtioD   2 8 

Grid-No.t Input: 

For voltaft* up to 165 volU   —- 1.1 

For vt)lU#ca between 165 and 330 volta   — See cunre pa#e 06 

CHARACTERISTICS Tried* Unit Pentode Unit 

Plat* Supply Voltage   125 85 200 

Grid-No.2 Supply Voltage   — 100 100 

Grid-No. 1 Voltage   — 0 — 

Catbode-Biaa Reaiator   63 — 62 

Amplification Factor   46 — — 

Plate Reatatanee (Approi.)   4400 — 60000 

Tr*naconduct*nce   10400 — 20000 

Plate Current   15 54 18.5 

Grid-No.2 Current   — 18.5 8 

Grid-No.l Voltage (Appro*.) for plate current 

of 10 ^A   —8 — — 

Grid-No.l Voltage (Appro*.) for plate current 

of 100 jlA     — — -—3,3 

MAXIMUM CIRCUIT VALUES 

Grid-No. 1-Circuit Realatanee: Triode Unit Pentode Unit 

For fixed-bias operation    0.5 0.5 

For eathode-bias operation   1.0 1.0 

▼otts 

volt* 

▼o Its 

watte 

watts 

▼olta 

volte 

volte 

ohms 

ohme 

enboe 

mA 

mA 

volte 

volta 

megohm 

megohm 

6KT6 

SEMI REMOTE-CUTOFF 

pentode 

Miniature type used as if-amplifier tube in television 

receivers utilizing an intermediate frequency in the 

order of 40 MHZ. Outlines section, 6B; requires minia- 

ture 7-contact socket. Types 3KT6 and 4KT6 are 

identical with type 6KT6 except for heater ratings. 

M 

H 
s 

I 4 

3 7 

2 6 

* 

K 

9PM 

3KT6 

3.5 

0.6 

11 

Heater Vohage (ac/dc)   

Heater Current    

Heater Warm-up Time (Average)   

Heater-Catbode Voltage: 

Peak value   

Average value   

Direct Inter*Itetrode Capacitances: 

Grid No.1 to Plate   

Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, and 

Internal Shield   

Plat* to Cathode, Heater, Grid No.2, Grid No.3, and 

Internal Shield    

4KT6 

4.5 

0.45 

11 

6KT6 

6.3 

6.8 

±200 max 

100 max 

±200 max ±200 max 

100 max 100 max 

0.019 max 

9.5 

3 

Class A. Amplifisr 

MAXIMUM RATINGS (D«»)gn-Msxlmum Valuss) 

Plate Voltag*      

Grid-No.3 (Suppressor-Grid) Voltage   

Grid-No.2 (Screen-Grid) Supply Voltage   

Grid-Na.2 Voltage   

Grid-No.l (Control-Grid) Voltage   

Plate Diselpation   

Grid-No.2 Input: 

For grid-No.2 voltagee up to 165 volts   

For grid-No.2 voltagee between 165 and 330 volte 

CHARACTERISTICS 

Plate Supply Voltage   

Grid-No. 3 Voltage   

Grid-No.2 Supply Voltage   

Cathode-Bias Rmlstor   

Plate Resistor   

Trsnseoaductanee   

Plate Current   

Grid-No.2 Current   -.   

Grid-No. 1 Voltage (Appro*.) for transconductanc* 

of 10      , 

volte 

ampere 

seconds 

volts 

volts 

PF 

PF 

PP 

310 

0 

330 

0 

3.1 

0.6 

TO It* 

volts 

volts 

curve page 96 

volte 

watts 

watt 

cure* page 96 

126 ito volte 

0 0 volte 

125 ito volte 

56 56 ohme 

160000 ohme 

13000 pmhoe 

mA It _ 

4.2 mA 

— —22 volte 
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MAXIMUM CIRCUIT VALUES 

Grfd-No.l-Circuit RctbUmcc: 

For ftxcd-bU* operation  0.25 metohm 

For cathode-bias operation   r— I meaohm 

TYPE 6KT6 

DC 0R1D- Ha3 VOLTS (Ec^hO 

DC 0«D-«a2 VOLTSiEc^-ee 

to 

is 

H 

v8e 
av 

a ^ 
Ul 

EQ-DV 

Z± 

o5 0 50 

DC PLATE VOLTS 

HIGH-MU TRIODE— ZU-ro 

SHARP-CUTOFF PENTODE OKTo 

Miniature type used in color and black-and-white tele- 

vision receiver applications. The pentode unit is used 

^Cr -Jy\ as an if-amplifier tube, and the triode unit as a sync- 

tij rp separator or voltage-amplifier tube. Outlines section, 

SQP 6B; requires miniature 9-contact socket. 

Reiter VolUgt (»c/dc)   6.3 volt* 

Heater Current   0.6 ampere 

Heater-Cathode Voltage: 

Peak value   ±200 ma* votU 

Average value   100 volte 

Direct Intereleetrode Capecitaneee: tTnihlciMtd Shielded 

Triode Unit: 

Grid to Plate   3.0 AO pF 

Grid to Cathode, Heater, Grid No.3 of 

Pentode Unit, and Internal Shield   3.2 8.2 pF 

Plate to Cathode, Heater. Grid No.4 of 

Pentode Unit, and Internal Shield   1.6 2.4 pF 

Pentode Unit: 

Grid No.l to Plate    0.046 ma* 0.080 max pF 

Grid No.l to Cathode. Heater, Grid No.2, 

Grid No.3, and Internal Shield     7.3 7.6 pF 

Plate to Cathode, Heater, Grid No.1, 

Grid No.8, and Internal Shield   2.2 2.8 pF 

Grid of Triode Unit to Plate of Pentode Unit  0.018 ma* 0.008 max pF 

Grid No.l of Pentode Unit to Plate of Triode Unit 0.006 max 6.002 max pF 

Class A, Amplifier 

MAXIMUM RATfNSS (Design-Maximum Values) Tried# Unit Pentode Unit 

Plate Voltage   330 330 voha 

Grid-No. 2 (Sereen-Grid) Supply Voltage   — 830 volte 

Grid-No.2 Voltage   — See curve page 66 

Grid-No. 1 (Control-Grid) Voltage, Poeitiv^bia* value 0 0 volt* 

Plate Dieaipation   1 g6 watte 

Grid-No.2 Input: 

For grid-No.2 voltages up to 166 volte   — 0.55 watt 

For grid-No.2 voltages between 166 and 330 volte — See curve page 66 

CHARACTERISTICS 

, VolUg.    260 125 volte 

Grid-No.2 Vohage   . - 126 volte 

Grid-No. 1 Voltage   —2  1 volte 

AmpJiAcatkm Factor   100 — 

Plate Reeletance (Appro*.)   31600 150000 ohme 

Traneconductance    3200 10000 ^mhoe 
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Ptat* Current   

GHd*No.2 Current   

Grid-No. 1 VottAf* (Appro*.) for plate current of 

20 *A   

maximum eiitcurr values 

Grid~No.l«Circtiit Reeiatanee: 

For flxed-btae operation    

For cathode-biafl operation   

1.8 

t.6 

0.5 

1 

12 

4.5 

0.8 

1 

mA 

mA 

eoita 

eaeaohm 

6KU8 TWIN DIODE— 

mv* SHARP-CUTOFF PENTODE 

Neonoval typ€ with frame-yrid pentode used in tele- 

vision receiver applications. Diode units are used as 

horizontal phase detectors and the pentode unit is 

used as a video amplifier. Outlines section, 10A; re- 

quires neonoval 9-contact socket. Type 10KU8 is iden- 

tical with type 6KU8 except for heater ratings. 

H 

*P.«3P H 5 
b 

7 3 

6 2 

Heater Voltaic (ac/dc)   

Heater Current   

Heater Warm-up lime (Average) 

Heater-Cathode Voltage: 

Peak value   

Average value   

4KUI 

6.8 

0.725 

2:200 max 

100 

Direct Intereiectrode Capacitances: 

Diode Unite: 

Plate of Diode Unit No.l to AD Other Electrodes   

Plate of Diode Unit No.2 to AD Other Eleetrode*   

Diode Cathode to Plate of Diode Unit No.l   

Diode Cathode to Plate of Diode Unit Noi   

Pentode Unit: 

Grid No.l to Plate   

Grid No.l to Pentode Cathode, Diode Cathode, Heater, Grid 

No. 2, Grid No.3, and Internal Shields   

Plate to Pentode Cathode, Diode Cathode, Heater, Grid No.2, 

Grid No.3, and Internal Shielfe   

Pentode Grid No.l to Plate of Diode Unit No.l   

Pentode Grid No.l to Plate of Diode Unit No.2   

Pentode Plate to Plate of Diode Unit No.l   

Pentode Plate to Plate of Diode Unit No.2   

Pentode Unit as Class A Amplifier 

MAXIMUM RATINGS (Dasign-Maximum Valuas) 

Plate Voltage   

Grid-No.2 (Screen-Grid) Supply Voltage   

Grid-No.2 Voltage   

Grid-No.l (Control-Grid) Voltage, Poeitlve-blas value   

Plate Dinipatlon   

Grid-No.2 Input: 

For vohagte up to 155 volta   

For voltages between 165 and 830 volta   

CHARACTERISTICS 

Plate Supply Voltage 

Grid-No.2 Supply Vo> 

Grid-No. 1 Vortagt • • 

100 

0 

Cathode-Biae Berietor   

Tranaconductanoe   

Pkte Rasietance (Appro*.)   

Plate Current   

Grid-No.t Current   

Grid-No. 1 Voltage for plate current of 100 pA 

MAXIMUM CIRCUIT VALUES 

Grid-No. 1 -Circuit Resistance: 

For flxed-hiae operation   

For cathodo-blas operation   

56* 

18# 

*Df *0t 

uxue 

M.T 

10.2 volts 

0.45 ampere 

11 seconds 

£200 max volts 

100 max volts 

1.1 PF 

1.1 pF 

5.5 pF 

5.5 PF 

0.1 max pF 

12 PF 

3 PF 

0.003 max PF 

O.OOS max PF 

0.006 max pF 

0.008 max PF 

330 volts 

330 volts 

o 

4 

curve page 96 

volts 

watts 

1.1 watts 

See curve page 96 

260 

100 

0 

62 

20000 

50000 

17 

8.5 

—5 

0.25 

1 

volte 

volts 

volts 

ohms 

pmhos 

ohms 

mA 

mA 

volte 

megohm 

megohm 

* This value can be measured by a method involving 

maximum ratings of the tube wiU not be exceeded. 

Diode Units (Each Unit) 

CHARACTERISTICS, Instantaneous Value 

Tube Voltage Drop for plate current of 2 mA   

a recurrent waveform such that the 

10 volts 
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H 

W 6 C*J<* 
4 6 \S 

3 7 

2 a 

02® 

9 

A 

9DX 

HIGH-MU TRIODE 6KV8 

SHARP-CUTOFF PEHTODE imvi 

Miniature type with frame-grid pentode unit used in 

black-and-white television receivers. The triode unit is 

used in general-purpose voltage-amplifier, sync-sepa- 

rator, and sound-if-amplifier applications. The pentode 

unit is used as a video-output tube. Outlines section, 

6E; requires miniature 9-contaet socket. For curves of 

average plate characteristics lor triode unit, reler to 

type 6AW8A. Type 11KV8 is identical with type 6KV8 

except for heater ratings. 

SKV8 

6.8 

6.775 

HeaUr Warm-up Time (Average) 

±200 max 

100 

Heater Voltage (ac/dc) 

Heater Current   

ip Time 

Heater-Cathode VoJtage: 

Peak value   

Average vafa* .... 

Direct Intereiectrode Capacitance* (Appro*.): 

Triode Unit: 

Grid to Plate   

Grid to Cathode, Heater, Pentode Cathode, Pentode Grid No.8, 

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.2, and 

Internal Shield 

Plate to Cathode, Heater, Grid No.2, Grid No.S, and 

Internal Shield   

Pentode Plate to Triode Plate   

► * *•••«•« 

llHVg 

10.9 

0.48 

11 

±200 max 

100 max 

8.7 

18 

14 

0.015 max 

0.12 max 

18 

4.6 

0.17 max 

Class At Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Voltage      

Grid-No.2 (Sereen-Grid) Supply Voltage   

Grid-No.t Voltag«   

Grid-No. 1 (Control-OrId) Voltage, Poaitive-biaa value 

Plate DiaaipaUon    

Grid-No.2 Input: 

For grid-No. 2 voltage* up to 150 volte  

For grid-No.2 vohages between 150 and 300 volte 

CHARACTERISTICS 

Plate Supply Voltage   

Grid-No.2 Supply Voltage . 

Grid-No. 1 Supply Voltage . 

Cathode* Biaa Keriator   

Amplification Factor   

Plate Reahtance (Approx.) 

Tranaconduetance   

Triode Uait Pentad# Unit 

300 300 

— 900 

— Bee curve page 90 

0 0 

1 6 

See curve page 96 

Pentode Unit Triode Unit 

volte 

ampere 

aeconde 

volte 

vohe 

PF 

PF 

PF 

PF 

PF 

PF 

PF 

volte 

volte 

vohe 

watU 

watt 

200 125 200 volte 

125 126 volte 

—2 0 0 volte 
— 

62 <6 ohii* 

70 

17500 55000 75000 ohms 

21000 28000 xmboa 

g 

N 

TYPE 6KV8 PENTODE UNIT 

ORlO-No.2 VOLTS *125 

Cn 
60 

O 

^..^voyni Y° 

-a 

i£ 60 

-I 

= 4 

0 ICl -2 I 2 

2 

2 S 

100 190 200 250 800 360 

PLATE VOLTS ncs-iieeei* 
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P!*U Current   4 16.5 td 

Grid-No.2 Current   — S.l S.6 

Qrid-No.l Voltage (Approx.) for plate current of 

100 tiA   —4.5 —4.2 —4.2 

MAXIMUM CIRCUIT VALUES 

Grid-No. I-Circuit Reeletance: TrioAe Unit Pentode Unit 

For operation     0.6 0.1 

For cathode-biae operation   1 0.25 

mA 

mA 

volts 

megohm 

megohm 

6KY8 

6KY8A 

HIGH-MU TRIODE 

BEAM POWER TUBE 

ISKTt, 15KVIA 

Novar types used in combined vertical-deflection-os- 

cillator and vertical-deflection-amplifier applications in 

black-and-white television receivers having low-voltage 

"B" supplies. Outlines section, 11C and 30A, respec- 

tively; require novar 9-contact socket. Types 15KY8 and 15KY8A are iden- 

tical with types 6KY8 and 6KY8A, except for heater ratings. 

H 

H 5 
4 b 

Ka 

0 

2 a 

Of 

Heater Voltage (ac/dc)    

Heater Current    

Heater Warm-up Time (Average)   

Heater Cathode Voltage: 

Peak vahxe   

Average value   

Direct Interelectrode Capacitancea (Approx.); 

Trlode 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.8 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 . 

6KY8 

4XT6A 

6.8 

1.1 

±200 max 

100 

15KT8 

15SY6A 

16 

0.46 

11 

±200 max 

100 max 

0.44 

26 

7 

0.04 ft 

2.6 

0.26 

volte 

amperes 

seconds 

volte 

volts 

pP 

PF 

pF 

pF 

pF 

PF 

CHARACTERISTICS 

Plate Voltage   

Grid-No.2 (Screen-Grid) Voltage 

Grid-No.I (Control-Grid) Voltage 

Amplification Factor   

Plate Resistance (Approx.)   

Transcon ducts nee   

Plate Current   

Grid-No.2 Current   

Grid-No. 1 Voltage (Approx.) for plate 

current of 1 mA   

Class A, Amplifier 

Triode Unit Beam Power Uait 

250 60 186 120 volte 

— 120 120 • volt* 

—8 0 —10 —I# volte 

64 7 

40000 ISO 00 ohms 

1600 8400 4 mhos 

1.4 170* 38 mA 

— 20* 8 mA 

mmmm* mmmm —24 tmmt volte 

TYPE 6KY8 

BEAM POWER UNIT 

Oft 10-No.2 VOLTS* 120 
-*250 N 

a 
<j 

b 
cn 

o> 
^ 200 

i*i 

? 4 
ISO VOLTS 

Mat 
ORtD 

6 

100 20 

£ 
M 

vXC2 
i 

2 
-10 

so 10 
•o 

14 

12 

m 

UK) 
c 

% 9 

< 

3 6 

i 

s4 

£ z 

TYPE 6KY8 

TRIODE UNIT 
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•Triod« connection, grid No.2 connected to plnte nt socket, 

• This tsIuc can be measured by a method invoivinf a recurrent waveform such that the 

maximum ratings of the tube will not be exceeded, 

Vertical-Deflection Oscillator and Amplifier 

Per eperation In a 62&-llne, 2h-frame system 

Triode Beam Power 

Ualt Unit 

MAXIMUM RATINGS (Design-Maximum Values) Oscillater AmpUler 

DC Plate Voltage   WO 300 vohs 

Peak Positive-Pulse Plate Voltage# 

(Abeo)ute Maximum)   — 22001 volts 

DC Grid-Ho.2 Voltage   — 160 volts 

Peak Negative-Pulse Grid-No. 1 Voltage   —400 —260 volts 

Peak Gathode Current   77 200 mA 

Average Cathode Current   22 60 mA 

Plate Dissipation   1,6 12 watts 

GHd-No.2 input    — 1.9 watts 

MAXIMUM CIRCUIT VALUES 

Grid-No,l-Clrcuit Resistance: 

For grid-resUtor-bias operation   2-2 2.2 megohms 

# Pulse duration must not exceed 16% of a vertical scanning cycle (2.6 milliseconds), 

t Under no conditions should this max imam value be exceeded. 

medium-mu triode 6KZ8 

SHARP-CUTOFF PENTODE ,kz« 

'* r-mr-' Miniature type used as combined oscillator and mixer 
*t in vhf color and black-and-white television receivers. 

Outlines section, 6B; requires miniature 9-contact 

socket. Type 9KZ8 is identical with type 6KZ8 except 

9FZ for heater ratings. 

•KZ8 fKZ8 

Heater Voltage (ac/dc)     6.8 0.45 volts 

Heater Current   0.46 0.3 ampere 

Heater Warm-up Tims (Average)   11 11 seconds 

Heater-Cathode Voltage: 

Peak value   :t200 max :t200 max volts 

Average value   100 max 100 max volts 

Direct Interel set rode Capmcitancee :* 

Triode Unit: 

Grid to Plate   1.6 pP 

Grid to Trbde Cathode, Pentode Cathode. Heater, Pentode Grid 

No.3. and Heater     8.2 pF 

Plate to Triode Cathode, Pentode Cathode, Heater, Pentode Grid 

No.3, and Heater   1.8 pF 

Pentode Unit: 

Grid No. I to Plate    0.01 max pF 

Grid No. I to Cathode, Heater, Grid No.2, Grid No.3, and 

Internal Shield 6.6 pF 

Plate to Cathode. Heater, Grid No.2, Grid No.8, and 

Internal Shield      3.4 pF 

Heater to Cathode (Each Unit)    3.2# pF 

♦With external shield connected to cathode. 

# With external shield connected to ground. 

Class A1 Amplifier 

MAXIMUM RATINOS (Design-Maximum Values) TrfeA. Unit Prate* UaH 

Plate Voltage   380 830 volts 

Grid-No.2 (Screen-Grid) Supply Voltage   — 830 volts 

Grid-No.2 Voltage    — See curve page 96 

Grid No.l (Control-Grid) Voltage, Positive-bias value 0 0 vohs 

Plate DisslDstkm    2.6 2.6 watts 

Grid-No.2 Input: 

For grid-No.2 voltages up to 166 vohs   — 0.65 watt 

For grid-No.2 voltages between 166 and 330 vohs — See curve page 96 

CHARACTERISTICS 

Plate Voltage   126 126 vohs 

Grid-No.2 Voltage      — 125 volts 

Grid-No. 1 Voltage    —I —1 volt 

Amplifiestkm Factor     66 — 
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PUt« R«lfUnee (Appro*.)     

Tr*nAConduct&Qc«     

PlaU Curroot   

GHd-Ko.Z Current   

Grid-No.l VotUtfe (Appro*.) for pUte current of 

10 nA   

MAXIMUM CIRCUIT VALUES 

Gtid*No.l-Circuit Restotance: 

For ftxod-bias operation   

For catho(M)iaa operation   

6400 

8600 

18.5 

-8 

0.25 

0.6 

200000 

7600 

12 

4 

—8 

0.25 

0.6 

obnu 

prnboa 

mA 

mA 

Tolta 

meffohm 

meffohm 

6L5G Refer to chart at end of section. 

BEAM POWER TUBE % g 

6L6GC P 

(3 

Metal type 6L6 and glass octal type 6L6GC are used 

in the output stage of audio amplifying equipment, , 

especially units designed to have ample reserve of M H 

power-delivering ability. Outlines section, 4 and 19D, U) * 

respectively; require octal socket. These tubes, like ncNuwc 

other power-handling tubes, should be adequately ven- 

tilated. Type 6L6GC can be used in place of type 6L6 

and may be supplied with pin 1 omitted. 

Heater Voltage (ac/dc)   6.3 volte 

Heater Current   0.0 ampere 

Heater-Cathode Voltage: 6L6 6L4GC 

Peak value   ±180 ma* ±200 max volte 

Average value   — 100 max voltt 

Direct Intereleetrode Capacitances (Appro*.): 

Grid Nal to Plate   0.4* 0.6 pF 

Grid No.l to Cathode, Heater, Grid No.2, and 

Grid No.8   10 • 10 pF 

Plate to Cathode, Heater, Grid No.2, and 

Grid No.3   12* 6.6 pF 

* With pin 1 connected to pin 8. 

Class At Amplifier 

ilA SLSGC 

D«lfB-C«BUr Dttim MaxiMin 

MAXIMUM RATINQS Valsw VktaM 

Plate Voltage   860 600 volte 

Grid-No.2 (Screen-Grid) Voltage   270 460* volts 

Plate Diaaipation   10 80 watts 

Grid-No.2 Input   2.6 6 watts 

TYPICAL OPERATION 

Plate Voltage   260 200 860 volts 

Grid-No. 2 Voltage   260 200 250 volte 

Grid-No. 1 (Control-Grid) Voltage   —14 —12.6 —18 voha 

Peak AF Grid-No. 1 Voltage   14 126 18 volts 

Zero-Signal Plate Current   72 48 64 mA 

Maximum signal Plate Current   79 55 66 mA 

Zero-Signal Grid-No.2 Current   5 26 2.6 mA 

Maximum-Signal Grid-No.2 Current    7.2 4.7 7 mA 

Plate Resistance (Appro*.)   22600 35000 83000 ohms 

Transconduetance    6000 6800 5200 junhos 

Load Resistance   2500 4600 4200 ohms 

Total Harmonic Distortion   10 11 16 per cent 

Maximum-Signal Power Output   9.6 6.6 10.8 watts 

* In push-pull circutts where grid No.2 of each tube ia connected to a tap on the plate 

winding of the output transformer, this maximum rating is 500 volts. 

Class Ai Amplifier (Triode Connection)! 

•LI ILIGC 

DmJcs- DMIKB- 

MAXIMUM RATINQS Castor VbIm SUxiasm Vslaaa 

PUto Volume   175 150 Totto 

Plato DiMlpaUai) (Total)     IS *Q wttto 



Technical Data 
345 

TYPICAL OPERATION 

Plate VolUr*   

Grid-No. 1 Voltage   

Peak AF Grid-No. 1 VolUge   

Zero-Signal Plate Current     

Maximum-Signal Plate Current   

Plate Reaiatanee (Approx.)   

Amplification Factor   

Tranaconductance   

Load Reabtance     

Total Harmonic Distortion   . 

Maximum-Signal Power Output .   

t Grid No.2 connected to plate. 

Push-Pull Class A, Amplifier 

MAXIMUM RATINfiS (Same as for Class Ai Amplifier) 

TYPICAL OPERATION (Values are for two tubes) 

Plate Voltage   

Grid-No. 2 Voltage     254 

Grid-No.l Voltage    —16 

Peak AF Grid-No.l-to-Grid-No.I Voltage   82 

Zero-Signal Plate Current    120 

Maximum-Signal Plate Current   140 

Zero-Signal Grid-No.2 Current   10 

Maximum-Signal Grid-No.2 Current   16 

Effective Load Realstanee (Plate-to-plate)   6000 

Total Harmonic Distortion   2 

Maximum-Signal Power Output   14.6 

-32 

20 

40 

44 

noo 

6 

4700 

6000 

6 

1.4 

270 

270 

-17.6 

86 

184 

166 

11 

17 

6000 

2 

17.6 

eolta 

volta 

volts 

mA 

mA 

obms 

amhoa 

obms 

per cent 

watte 

vo He 

volts 

volta 

volts 

mA 

mA 

mA 

mA 

ohms 

per cent 

watte 

TYPE 6L6GC 

QRIO-No 1 VOLTS *0 

Q 

S 400 400 

50 

300 

j 300 

0WC-Mo.2 VOLTS 
   id 

200 *- 
< 200 

»■ 
s! 

150 
100 

100 

ECo'SO 

0 100 200 300 400 500 600 

PLATE VOLTS KCS-Kittn 

MAXIMUM RATINGS (Same as for Class At Amplifier) 

TYPICAL OPERATION (Values are for two tubes) 

t>1 ♦ V u 114 •"CC 

Plate Voltage   860 860 460 

Grid-No.2 Voltage   270 270 400 

Grid-No. 1 Voltage   —22.6 —22.6  87 

Peak AF Grid-No. 1-to-Grid-No. i Voltage   46 45 70 

Zero-Signal Plata Current   86 gg ng 

Maximum-Signal Plate Current   182 140 210 

Zero-Signai Grid-No.2 Current   6 6 6.6 

Maximum-Signal Grid-No.2 Current   16 11 22 

Effective Load Resistance (Plate-to-plate)   6600 8800 6600 

Total Harmonic Distortion   2 2 l,g 

Maximum-Signal Power Output   26.6 18 66 

Push-Pull Class ABt Amplifier 

MAXIMUM RATINGS (Same as for Class Ai Amplifier) 

TYPICAL OPERATION (Values are for two tubes) 

Plate Voltage   860 860 

Grid-No.2 Voltage      f 225 270 

Grid-No.l Voltage      —22.6 

Peak AP Grid-No.!-to-Grid-No.l Voltage   62 72 

Zero-Signai Plate Current   76 gg 

Maximum-Signal Plate Current   142 206 

Zero-Signal Grid-No.2 Current   8.6 6 

Maximum-Signal Grid-No.2 Current   11 16 

voKs 

volta 

volta 

volta 

mA 

mA 

mA 

mA 

ohms 

per cent 

watts 

voita 

volta 

volta 

volta 

mA 

mA 

mA 

mA 
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Effective Load Reelrtanee (Plate-to-plate)   6006 8800 

Total Harmonic DUtortion      1 t 

Me*imum-Sifnel Power Output    81 4? 

MAXIMUM CIRCUIT VALUES 

Grid-No. 1-Cireuit Reeiatance: 

Per ftxed-biai operation     0.1 

For cathode-biaa operation   0.6 

ohxne 

per cent 

watU 

tneaohm 

••Co 

a 

T 

a 

6L6O Refer to chart at end of section. 

616GB Refer to chart at end of section. 

6L7 Refer to chart at end of section. 

6L7G Refer to chart at end of section. 

'I DA MEDIUM-MU TR10DE— 

OLdo SHARP-CUTOFF PENTODE V 15 

Neonoval type with frame-grid pentode used in tele- 

vision receivers. Triode unit is used as a voltage am- 

plifier, the pentode unit is used as a video amplifier, ^ta 

Outlines section, 10A; requires neonoval 9-contact 

socket. Heater: volts (ac/dc) 6.3; amperes, 0.725; maxi- kt 

mum heater-cathode volts, ±200 peak, 100 average. 9DX 

Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) TrlaS* Unit P«ato4« Unit 

Plate Voltage   SS0 »0 

Grid-No.Z (Screen-Grid) Supply Voltage   — 8$G 

Grid-No.2 Voltage   — 98 

Grid-No.1 (Control-Grid) VolUge, Poaitive-blaa valua 0 0 

Plnt« Dtalpation   2 4 

Grid-No.2 Input: 

For ffrid-No.2 voltn««G up to 166 volta   ~ 1-1 

For frid*No.2 between 166 and 830 volte — See eurvt pes* 96 

CHARACTERISTICS 

Plate Supply Voltage   125 M «» 

Grid-No.2 Supply Voltage   — 1W ^ 

Grid-No.1 VolUge   0 0 Q 

Catbode-Biaa Realator   M — 82 

Amplifteatlon Factor   80 — 

Plate Reelstance (Approx.)    WOO — 50000 

Tmnieonduetence   Ww " 

PUte Current   15 17 

Grid-No.2 Current   — IB* 

Grid-No.1 Voltage (Approx.) for plate current   _ 

of 20 

Grid-No. 1 Vo)U«e (Approx.) for pint# current 

of 100 jiA    • —B 

MAXIMUM CIRCUIT VALUES 

Grid-No.l Circuit ReabUnee: _ , A 

For fixed-bine operetkm   0.6 0.26 

For cAtbode-bUe operation   1 1 

• Thb vnlue cm be meeaured by • method Involving a recurrent wnveform aueb 

maximum rating! of the tube will not be exceeded- 

AIT ft HIGH-MU TRIODE— 

SHARP-CUTOFF PENTODE 

Miniature type used in color and black-and-white tele- R (Z 

vision receiver applications. Pentode unit is used in gy 4 

noise-immune gated-agc-amplifier circuits, and the •j'o 

triode unit in sync-separator circuits. Outlines section, 

6E; requires miniature 9-contact socket. Type 8LC8 is Or11 

identical with type 6LC8 except for heater ratings. (j 

For curves of average plate characteristics, refer to *r 

type 6KA8, 

voHa 

volta 

volts 

watU 

watU 

volta 

volta 

volta 

obma 

ohms 

^mboa 

mA 

mA 

volta 

volta 

megohm 

megohm 

that tha 

e 

a 

e 
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Hester VoJUKft (ac/dc) 

Hemter Curreot 

Heftier Wftrm-up Time (Average) 

Hemier-Cftthode Volimge: 

Pealc value .. 

Average value 

iLC8 

6.8 

0.6 

II 

^=200 max 

100 

Direct Interelcctrode Capacitancsee: 

THode Unit: 

Grid to Plate   

Grid to Cmtbode, Heater, Pentode Grid No.3, and Internal Shield 

Plate to Cathode, Heater, Pentode Grid No.3, and Internal Shield 

Pentode Unit: 

Grid No.I to Plate      • • v • ;   

Grid No.l to Cathode, HeaUr, Grid No.8, Triode Cathode, and 

Internal Shield     • - -    

Grid No.8, Triode Cathode, and Internal Shield to PlaU  

Grid No.l to Grid No.S, THode Cathode, and Internal Shield .. 

Grid No.3, THode Cathode, and Internal Shield to Plate, Cathode, 

Heater, Grid No-l, and Grid Na.2    

BLG6 

8.4 

0.46 

11 

^200 ma* 

100 

2.2 

2.8 

2.2 

0.10 max 

10 

8.4 

0.86 

12.5 

▼olts 

ampere 

aeconda 

volia 

volU 

DS 

PS pF 

pF 

pl 
»>F 

PP 

pP, 

Class Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) Trio*. Unit 

PUte VolUff,    800 

Grid Voltage: 

Poeltive^biae value   0 

Negative-blae value   —w> 

Plate Dfauipatlon     1.1 

CHARACTERISTICS Triode Unit Pentode Unit 

Plate Supply Voltage   200 150 

Grid-No.2 Supply voltage   — 100 

Grid-No. 1 Voltage   —2 — 

Catbode-Biai Reftbtor   — 180 

Amplification Factor   10 — 

Plate Resiatance (Appro*.)   17600 100000 

Tranaconduetance, Grid No.l to Plate    4000 4400 

Tranaconductance, Grid No.8 to Plate    — 600 

Plate Current   4 4 

Grid-No.2 Current   — " 

Grid-No-1 Voltage (Appro*.}: 

For plate current of 10   

For plate current of 20 f*A   

Grid-No.8 Voltage (Appro*.) for plate current of 

20 gA   « —1° 

MAXIMUM CIRCUIT VALUES 

Grid-Clreuit Reftiatance: Triode Unit 

For flxed-blaa operation   0.26 

For cmUiode-blaa operation   I 

^ With no external connection to triode plate and triode grid. 

volts 

yolta 

volta 

watta 

volts 

volia 

voH* 

ohms 

ohm# 

/imhoe 

^tmboe 

mA 

mA 

volts 

volts 

volU 

megohm 

megohm 

Gated AGC Amplifier and Noise Inverter 

For operaUen In a S25-Une, 86-fra«f ayatesi 

MAXIMUM RATINGS (Design-Maximum Values) Pentode Unit 

DC Plate Voltage   800 volts 

Peak Poaltive-Pube Plate Voltage#   500 voha 

Grid-No.8 (Control-Grid) Voltage: 

PoalUve-biaa value   0 volts 

Negative-bias value   —100 volts 

Grid-No.2 (Screen-Grid) Supply Voltage   800 volts 

Qrid-No.2 VoHaga     See curve page 86 

Grid-No.l (Control-Grid) Voltage: 

Positive-bias value   6 volts 

Negatlva-hias value     —50 volts 

Plate Dissipation   2 watts 

Grid-No.2 Input: 

For grid-No,2 voltagea up to 160 vohs     11 watts 

For grid-No.2 voltagea between 150 and 800 vofta   See curve page 06 

MAXIMUM CIRCUIT VALUES 

Grid-Ko.l-Clrcalt Realatance: 

For ftxcd*blas operation   O.S megohm 

For catbode-blas operation    1 megohm 

# Pulse duration must not exceed 16% of a borisontal scanning cycle (10 microseconds). 
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6LE8 

inxs, islu TWIN PENTODE 

Miniature type used as combined color demodulator 

and matrix amplifier in color television receivers 

utilizing high-level demodulation systems. Outlines 

section, 6G; requires miniature 9-contact socket. Types 

10LE8 and 16LE8 are identical with type 6LE8 except 

for heater ratings. 

H 

M ft 

4 

K 
7 a 

a s 

a 

Ol 

902 

Hefttftr VoHasft (*c/dc)    

Hester Current    

Hester Wam-up Time (Averssft)   

Heater-Catbode Voltage: 

Peak vehie   

Average value   

Direct loterelectrode Capacitauees: 

Plate (Each Unit) to All Other Electrode* 

OHd No.l to All Other Electrode*   

tLBS 

6.t 

0.76 

IftLEft 

10.0 

0.46 

11 

ULBt 

16.0 

0.60 

11 

+200, -SOO 

100 

Grid No.S (Each Unit) to All Other Eleetrodea .... 

Grid No.d to PUte <Eftch Unit)   

Grid No.8 (Unit No.l) to Grid No.8 (Unit No.2) .. 

Class A Amplifier 

MAXIMUM RATIN6S (Design-Maximum Values) 

Plate Voltage (Each Unit)   

Grid-No. 2 (Screeo-Grid) Vohage   

Plate Diseipation (Each Unit)   

Grid-No.2 Input   

CMAftACTMISTICS 

17 

16.6 

6 

2.7 

0.1 

600 

160 

2 

2 

PUte Voltage   

Grid-No.3 (buppreftftor-Grid) Voltage   

Grid-No.2 Voltage   

Grid-No.l (Control-Grid) Voltage, Negative-bift* value 

Trans conductance (Approx.)   

PUte Reeietance (Approx.)   

Plate Current    

Grid-No.2 Current    

Grid-No.l Voltage for pUte current of 20 nA   

Grid-No.l Vohage for pUte current of 100 mA   

Grid-No.3 Voltage for pUte current of 20 pA   

Grid-No.3 Vohage for pUte current of 100 ^A   

volte 

ampere 

fleconda 

volts 

volta 

PP 

pF 

pF 

pF 

pF 

volts 

volts 

watte 

watts 

Gi Control Gc Control 

100 100 voHs 

0 0 voltft 

100 100 vohft 

—2.5 —2.6 volt* 

6800 860 jjinboft 

ohms 60000 

8 7.6 inA 

16 14.6 mA 

—7.2 voltft 

—6.8 — volts 

—17.4 volts 

—16.6 VOlU 

6LF8 

HIGH-MU TRIODE— 

SHARP-CUTOFF PENTODE 

Miniature type used in video-amplifier stages of color 

and black-and-white television receivers. Outlines sec- 

tion, 6E; requires miniature 9-contact socket. 

Heater Voltage (ec/dc)   

Heater Current   

Heater Warm-up Time (Average)   

Heater-Cathode Voltage: 

Peak value   

Average value    

Direct Interelectrode Capacitance*: 

Triode Unit: 

Grid to PUte   

Grid to Cathode, Heater, Pentode Cathode, Pentode Grid No.S, 

and Internal Shield   

Plate to Cathode, Heater, Pentode Cathode, Pentode Grid No.S, 

and Internal Shield   

Pentode Unit: 

Grid No.l to Plate   

Grid No.l to Cathode, Heater, Grid No.2, Grid No.8, and 

Internal Shield   

H 

N 
4 b 

3 

2 ft 

SftP 

ft 
ft PP 

9DX 

6.3 

0.6 

11 

volts 

ampere 

seconds 

volt* 

vohft 

:200 "*** 

100 max 

2.2 pF 

8.2 pF 

1.8 PF 

0.06 max PF 

10 PF 



Technical Data 349 

Plate to Cathode. Heater. Grid No.2, Grid No.8. and 

Internal Shield   

Pentode Grid No.l to Triode Plate   

Pentode Plate to Triode Plate     

It 

O.Mt 

0.16 

Class A Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate VoHaare   

Grid-No.2 (Screen-Grid) Supply Voltage   

Grid-No. 2 Voltage   

Grid-No. 1 (Control-Grid) Voltage: 

Poeitive-bias value   

Negative-biaa value   

G rid-No. 1 Current   

Plate Dtolpation   

Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volte 

For grid-No. 2 voltage* between 165 and 

CHARACTERISTICS 

Plate Voltage   

Grid-No.2 Voltage    

Grid-No. 1 Voltage   

Amplification Factor    

Plate Reaietanee (Appro*.)   

Trane conductance   

Plate Current   

Grid-No.2 Current   

Grid-No.l Current   

Grid-No. 1 Voltage (Appro*.) for plate 

current of 20 ^iA ...    

MAXIMUM CIRCUIT VALUES 

Grid-No. I-Circuit Resistance: 

For fixed-bias operation    

For cathode-bias operation   

Triads Unit Pent** Unit 

$30 volts 

Triode Unit 

200 

—2 

70 

17500 

4000 

4 

I 

40 

* 

40 

» lli!l 

4000 

U 

2.7 

6 

Triode Unit Pentode Unit 

0.6 0.25 

1 1 

pf! 

m $30 volU 

<— 880 volta 

— See curve page 96 

4 0 volts 

—65 —55 volts 

8 0 mA 

l.l 8.76 watts 

1.1 watts 

— Sec curve page 96 

Pentode Unit 

75 100 volts 

160 150 volts 

0 —2.6 volts 

ohms 

11000 em hoe 

50* 20 mA 

12* 6 mA 

0 0 mA 

volts 

megohm 

megohm 

• Thu value can be measured by a method involving 

maximum ratings of the tube will not be exceeded. 

a recurrent waveform such that the 

U 
TYPE 6LF6 

TRIODE UNIT 
*30 

7 

u 5 

* 

4* 

! . J^^IOVOLT^ Eg-4 

- —I—[_ 
< 

IS 3 
\ 
^ ls_ 

w 
J 

I.— L. 2 9 

V 
S 

a 

Oo 

100 200 300 400 

PLATE VOLTS . secs-meer 

TYPE 6LFB 

.PENTODE UNIT 

GRID-No. 2 VOLTS *150 

<si 

^ so 

SO Crt 
OmD-Nal VOLTS EC|«0 

lb 

d 

a 
40 a. 

-I 

  J.  g 3 30 
V2 2 

t 
2" 
" 20 

h EC 0 
-3 

10 
-4 

St 
-5 

100 200 300 400 

PLATE VOLTS *acs-*mT 

H 

#MEDIUM-MU TRIODE— ,0 

SHARP-CUTOFF PENTODE OLJO 

Miniature type used as a combined oscillator and 

mixer in vhf television receivers. Outlines section, 

6B; requires 9-contact socket. Heater: volts (ac/dc), 

6.3; amperes, 0.4; maximum heater-cathode volts, 

9GF ±200 peak, 100 average. 

Class Ai Amplifier 

MAXIMUM RATINGS (Design-Maximum Valuas) 

Triad* Unit Pentad* Unit 

Plate Voltage   286 280 voha 

Grid-No.2 (Screen-Grid) Supply Voltag* .   — 280 volta 

Grid-No.2 Voltage   — See curve page 96 
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7 
IS 

6 

KT 

Catbod* Current  20 20 

Grtd-No.l (Control^Grid) VolUfe, PoeiUve-bUa value 0 0 

Plate Diaaipatlon    1 2 

GrCd-No.2 Input: 

For frid-No.2 Tolta^ea up to 140 voHa   — 0.5 

For frid-No.2 Toltages between 140 and 280 volte — See curve page 06 

CHARACTERISTICS 

Plate Voltage   125 126 

Grid-No.2 Voltage   — 125 

Cathode-Bio* Resistor   68 33 

Aapiifleatlon Faetor   40 — 

Plate Resistance (Appro*.)   6000 125000 

Transcend u eta nee   8000 13000 

Plate Current   13 12 

Grld-Ho.2 Current   — 3.6 

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

30 *A   —6.5 —4 

MAXIMUM CIRCUIT VALUES 

Grid-No.l'Cimiit Resistance: 

For ftxed-blat operation   1 0.6 

For caibod*»blaj operation   0.6 0.25 

#1 U0 MEDIUM-MU TRIODE—SEMI- 

OLMO REMOTE-CUTOFF PENTODE 

Miniature type used in color and black-and-white tele- 

vision receiver applications. The pentode unit is used {3 

in burst-amplifier circuits, and the triode unit as a {2 

general-purpose amplifier tube. Outlines section, 6B; c 

requires miniature 9-contact socket. ^17 't? 

9AE 

Heater Voltage (ae/dc)   6.3 

Heater Current   0.46 

Heater-Cathode Voltage: 

Peak value   2fc200 max 

Average value    100 m** 

Direct Interelectrode Capacitaneeg: 

Triode Unit: 

Grid to Plate   1.8 

Grid to Cathode, Heater, Pentode Cathode, Pentode Grid No.3» 

and Internal Shield   8.2 

Plate to Cathode, Heater, Pentode Cathode, Pentode Grid No.3, 

and Internal Shield   1.9 

Pentode U uit: 

Grid No.l to Plate .   0.016 max 

Grid No.l to Cathode, Heater, Grid No.2, Grid No.3, and 

Internal Shield   6.6 

Plate to Cathode, Heater, Grid No.2* Grid No.3, and Internal 

Shield   8.8 

Heater to Cathode (Each Unit)   3.2 

Class Ai Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) TrfaxM Ualt P«nto4*Uait 

Plate Voltage   380 860 

Grid-No.2 (Screen-Grid) Supply Voltage   — 830 

Grid-No.2 Voltage   — See curve page 96 

Grid-No. 1 (Control-Grid) Voltage, Positive-bias vahie 0 0 

Plate Dissipation   8,5 8.6 

Grid-No.2 input: 

For grid-Nb.2 voltages up to 166 volt*    — 0.66 

For grid-No.2 voltages between 166 and 380 volt* — See curve page 96 

CHARACTERISTICS 

Plate Voltage    186 186 

Grid-No.2 Voltage   — 186 

Grid No.l Voltage   —1 —2 

Amplification Factor   46 — 

Plate Reaitiance (Appro*.)   6400 160000 

Tranaconduetanee   8600 6000 

Plate Current   13.5 12 

Grid-No.2 Current   — 4 

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

10 jlA   —8 —14 

MAXIMUM CIRCUIT VALUES 

Grid-No. 1-Circuit ResUtance: 

For fixed-bias operation   6.6 0.26 

For eathode-hias operation     1 0.6 

mA 

volt* 

watts 

watt* 

vohs 

volt* 

ohms 

ohms 

junboe 

mA 

mA 

volt* 

megohm 

XMgohm 

volt* 

ampere 

volt* 

volt* 

pF 

PF 

pp 

pp 

pp 

pp 

pp 

volt* 

volt* 

volt* 

volt* 

w*tt* 

volt* 

volt* 

volt* 

ohms 

jtmho* 

mA 

mA 

volt* 

megohm 

megohm 
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TYPE 6LMB 

PEKTOOE UNIT 6R©-Na2 VOLTS" I2S 

I 0 t4 
O 

LTS 

It 

£ 
-1 

4 rlfi z I 

1 

£ 
3 

hi 
*» 

^-5 

PUITE VOLTS KCS-OMOT 

33 
TYPE 6LM8 

TmOOE UNIT 

»> w 

•> 
30 

O 

*/ 

£ 

o o hi 

\ ✓ 

/ 

100 200 300 400 

PLATE VOLTS ttC3-t042trz 

H 
& 

*> 4 

3 7 

19 

2 9 
«T 

9 

PT 

6LN8 

MEDIUM-MU TRIODE— 

SHARP-CUTOFF PENTODE 

Miniature type used in frequency-changer service in 

television receivers. Outlines section, 6B; requires 

miniature 9-contact socket. 

Heater Voltafe (ac/dc) .... 

Heater Current   

Peak Heater-Cathode Voltage 

6.0 

0.46 

-100 max 

volts 

ampere 

volts 

Class A, Amplifier 

Grid-No.2 (Screen-Grid) Supply Voltage 

V« 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Supply Voltage   

Plate Voltage   

Sci 

Grid-No.2 Voltage: 

With cathode current of 14 mA   

With cathode current leas than 10 mA  

Cathode Current   

Plate Dioaipation    

Gnd-No.2 Input: 

With piata dioaipation greater than 1.2 watta 

With plate dioaipation lea* than 1.2 watte .. 

CHARACTERISTICS 

Plate Voltage   

Grid-No. 2 Voltage   

Grid-No. 1 Voltage   

Amplification Factor   

Mu-Factor, Grid No. 2 to Grid No.1   

Plate Beaiataoee (Approx.)   

Traneconduetanca   

Plate Current     

Grid-No.2 Current    

Input ZUaietance at frequency of 60 MHz   

Equivalent Noiee Resiatance   

MAXIMUM CIRCUIT VALUES 

Grid-No. I-Circuit Resiatance: 

For Axed-biaa operation   

For cathode-bias operation   

Triads Unit Pentads Unit 

4 • ♦ 

660 660 volts 

260 260 volte 

—- 660 volts 

176 volte 

200 volte 

14 14 mA 

1.6 1.7 watts 

0.6 watt 

0.76 watt 

100 170 volte 

170 volte 

—2 —2 vohe 

20 — 

47 
_ 0.4 megohm 

6000 6200 itnboa 

14 10 mA 

2.8 mA 

0.01 megohm 

1600 ohms 

0.6 0.6 megohm 

0.6 1 megohm 

H 
ftp.* & 

4 6 

3 7 

2 S 
Rt 

a 

Pp 

MEDIUM-MU TRIODE— 

SHARP-CUT0FF PENTODE 6LQ8 

9DX 

Miniature type used in color and black-and-white tele- 

vision receiver applications. The pentode unit is used 

as a vide* output tube. The triode unit is used in sync 

separator and sound-if circuits. Outlines section, 6E; 

requires miniature 9-contact socket. 
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H««tcr VottA** (Ac/dc)   

K«At«r Current    

HeAUr-Cetbode Voltnge: 

Potk vAlue   

Avermr® TAlue   

Direct Interekctrode CApAciunceA: 

Triode Unit: 

Grid to PIaU        • 

Grid to Triode Cethode, Pentode CAthode, Heeter, Pentode 

Grid Ncx-8. end Intemel ShSeki   

PUte to Triode Cethode, Pentode CAthode, HeeUr, Pentode 

Grid Ko.9, And InternAl Shiek)   

Pentode Unit: 

Grid No.1 to PUte    

Grid No.1 to CAthode HeaUr. Grid No. 2, Grid No.9, And 

IntemAl Shield    • -.. . • -    

PUte to Cathode, Heeter, Grid No.9, Grid No.9, And 

Internel Shield    

Triode Grid to Pentode PUte   

Pentode PUte to Triode PUte       

Class Ai Amplifier 

MAXIMUM RATIN6S (D«Bign-Maximum Values) 

6.8 VOltA 

9.7 ampere 

±200 max volt A 

100 max VOltA 

2.8 pF 

A 4.2 PF 

2.4 PF 

a 9.12 max pF 

14 PF 

4.8 PF 

0.016 max PF 

0.17 max PF 

PUte VoltAee     

Grid-No.2 (Screen-Grid) Supply Voltage 

Grid-No.2 Voltage    • 

Grid-No.l (Control-Grid) Voltage, PoeitWe-bUa value 

PUte DUeipation   

Grid-No.2 Input: 

Por rrid-No.2 voltages up to ISO volU   

For grid-No. 2 voltages between 150 and 300 volte 

Triode Unit Pentode Unit 

900 900 

— 900 

— See eurve page 96 

0 0 

2 6 

— See eurve page 96 

CHARACTERISTICS 

PUte Supply Voltage   

Grid-No.2 Supply Voltage   

Cathode-Bias Reels tor   

AmpHAcation Factor   

PUte ReeUtance (Appro*.)   

Tranaconductance . .   

PUte Current 

Grid-No.2 Current     

Grid-No. 1 Voltage{ Approx.) for plate current 

of 100 mA   

MAXIMUM CIRCUIT VALUES 

Grid-No.l-Cireult Resistance: 

For Axed-bUs operation   

For cathode-bUs operation ...   

Triode Unit Pentode Unit 

126 

66 

46 

4400 

10400 

16 

126 

126 

82 

66000 

21000 

16.6 

3.1 

200 

126 

68 

76000 

29000 

20 

9.6 

—4.2 - 4.2 

TrUde Unit Pentode Unit 

0.6 

1 

0.1 

0.25 

volte 

volts 

vohs 

watts 

watts 

volts 

volU 

ohms 

ohms 

^mhoe 

mA 

raA 

volU 

megohm 

megohm 

N 

a 

I* BO 

2 

TYPE 6L0e 

PENTODE UNIT 

ORE) VOLTS •125 

A 

1^ 

0. 

a 
W v 

l-l 

ri 
H _ 

. 

a^^ A'0_ -i 

KX) 200 SCO 400 

PLATE VOLTS 

30 

</> 
iii 

*.25 
UJ 
a. 

TYPE 

6L06 

35 *5 o 

Z 

tx 

K 
O 

o 

S IS 

ui 

o < K) \ 
i 

a 

9 

200 300 

PLATE VOLTS 

400 

*2C*~tttXT 

eSC8-t976lT 

6LT8 twin diode- 

9lts SHARP-CUTOFF PENTODE 

Miniature type used in television receiver applications. 

The pentode unit is used in low-frequency horizontal- 

oscillator applications. The diode units are used in 

horizontal afe discriminator circuits. Outlines section, 

6B; requires miniature 9-contact socket. Type 8LT8 

is identical with type 6LT8 except for heater ratings. 

H 
A 

4 A 

P 3 7 

2 A 

A 

Kp. 
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«LT8 

6.8 

0.6 

a 

SLTI 

Re*Ur VolUre      

He*t*r Currvot       

Hefttftr W Arm Hip Time (Avermge)        

HtaUr-CAthod* VOIU^a: 

Peak value   

Average vaiue   

Pentode Unit as Class Ai Amplifier 

MAXIMUM RATIN6S (Design-Maximum Valim) 

Plate Voltage       

Gn^No.2 (Screen-Grid) Supply Voltage   

±100 max 

100 max 

Grid-No.2 Voltage 

Grid-No. 1 (Control-Grid) Voltage* Poaitive-blaa value   

Plate Dissipation 

Grid-No.2 Input; 

For grid-No.2 voltages up to 165 voha    

For grid-No.2 voltagea between 165 and 51 volts ...... 

CHARACTERISTICS 

Plate Voltage   

Grid No.3 (Suppressor Grid)   

GHd-No.2 voltage     

Catbode-Biaa Beebtor      

Plate Resittance (Approx.)   

Transconductanee   

Plate Current   

Grid-No.2 Current   

Grid-No. 1 Voltage (Approx.) for plate current of 20 pA 

MAXIMUM CJRCUnr VALUES 

G rid-No. 1-Circuit Resistance* for cathode-bias operation .... 

Diode Unit (Each Unit) 

MAXIMUM RATINGS (Design-Maximum Values) 

PUte Current (Continuoue Operation)   

CHARACTERISTICS, Instantaneous Value 

Tube VolUge Drop tor pkte current of 20 mA   

^ medium-MU TRIODE- 

BEAM POWER TUBE 

8-1 volts 

0.45 ampere 

11 seconds 

±200 max volts 

100 max volts 

990 volts 

990 volts 

Bee curve page 66 

0 volts 

9.1 watts 

0.65 watt 

See curve page 96 

195 vohs 

Connected to ground 

195 volts 

66 ohms 

200000 ohms 

13000 smbos 

10 mA 

9.4 mA 

—3.5 volts 

1.0 megohm 

5 mA 

5 volts 

MC 4 

9 

4 

9 

II 2 

B 

6LU8 

12DZ 

CHARACTERISTICS 

,)«H 

Duodecar type used as a combined vertical-deflection 

""or oscillator and vertical-deflection amplifier in color 

television receivers. Outlines section, 15D; requires 

duodecar 12-contact socket. Heater: volts, 6.3; am- 

peres, 1.5; maximum heater-cathode volts, ±200 peak, 

100 average. 

Class A, Amplifier 

Plata Voltage     

Grid-No. t (Screen-Grid) Voltage 

Grid-No. 1 (Control-Grid) Voltage 

Amplification Factor   

Plate Reabtance (Approx.)   

Trans conductance   

Plate Current   

Grid-No.I Voltage (Approx.): 

Grid-No|l Voltage (Approx.): 

For plate current of 10 aA . 

-For plate current of 100 j&A 

For plate current of I mA . 

Triede Unit Beam Power Unit 

► ♦ * 

♦ ♦ ♦ 

950 45 195 120 
__ 195 120 120* 

—4 0 —10 —10 

59 — 6.5 

16000 aoi« — 

3600 6900 

2.3 900** 56 
s 

to** 3    

—4.6 —   

- - - ^aaaaaa* 
.vV 

—M 

volts 

volts 

volts 

ohms 

^mhoe 

mA 

mA 

volts 

volts 

volts 

• Triode connection* Grid No.2 eonoected to plate at socket. 

♦♦ This value can be measured by a vnethod Involving a recurrent waveform such that the 

maximum ratings of the tube wQt not be exceeded* 

Vertical-Deflection Oscillator and Amplifier 

For •penttat ia a SZS-llbt, 3S-fram« ■r«t4Bai 

MAXIMUM RATINGS (Design-Maximum Values) 

Triad. Unit 

Oectllater 

Plate Voltage   406 

Grid-No,* Voltage    — 

Peak Positive Pxrise PtaU Voltan#     — 

Peak NegativfrPutee   —466 

Plata DMpatioa"     If 

Peak Cathode. GBmnfc      iff 

Po^er Uait 

Ass^tiAer 

900 

S*M 

—ff6 

14 

tM 

volts 

volts 

volts 

volts 

watts 

mA 
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Avtrarv Cathod« Current 30 75 

2.75 

210 

mA 

wntu 
6C 

Art rare 

Grt4-No.2 Input    — 

Bulb Temperature (At botteet poiot)   — 

MAXIMUM CIRCUIT VALUES 

Grid-Circuit RmiflUuKe: 

For flxed-btae opemUoo   — 

For eatbode^Ue operation   2.2 

# Pube duration muat not exceed 15% of a borisontal acannint cycle (10 mtcroe*eoD<b). 

• A biai reeistor or other ueanj k required to protect the tube in abconce of excitation* 

1.0 

2.2 

megohm 

megohms 

6LX8/LCF802 

6LY8 

Kefer to types 6JW8 and 6JW8/ECF802. 

HIGH-MU TRIODE— 

SHARP-CUTOFF PENTODE 

Miniature type used in color and black-and-white tele- 

vision receiver applications. The pentode unit is used 

as a video amplifier, and the triode unit for general- 

purpose use. Outlines section, 6E; requires 9-contact 

socket. Heater: volts (ac/dc), 6.3; amperes, 0.75; max- 

imum heater-cathode volts, ±200 peak, 100 average. 

Class A Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

Trio4« Unit 

Plot* Voltage   

Grid-No.2 (Scr*«n-Grid) Supply Voltage   

Grid-No. 2 Voltage        

Grid-No. 1 (Control-Grid) Voltage* Pooitire-biaj value 

"Plate Dissipation   

Grid-No.2 Input: 

For grid-No. 2 voltagee up to 155 volts   

For grid-No.2 voltages between 156 and 335 volts 

CHARACTERISTICS 

Plate Voltage     

Grid-No.2 Vohage   

Grid-No. I Voltage   

Cathode-Bias Resistor   

Amplification Factor   

Plate Resistanoe (Approx.)   

Transconductance   

Tlate Current   

Grid-No.2 Current   

Grid Voltag (Approx.) for plate current 

of 10 *A 

Grid-No.1 Vo) 

H MP s 

4 a 

3 7 

2 S 
•t 

e 

•fr 

90X 

Pentode Unit 

830 330 volts 

330 volts 

— S Lee curve psge 96 

0 0 volts 

1.0 6.0 • watts 

1.1 watts 

— 8 be curve psge 96 

250 

—2.0 

100 

55000 

1700 

1.3 

35 200 

100 100 

0 — 

— 82 

8 

54 

13.6 

HIH i 

19.5 

3.0 

'oltage (Approx.) for plate current 

of 100 aA   

MAXIMUM CIRCUIT VALUES 

Grid-No. 1-C ire nit Resistance: 

For fixed-bias operation   

For cathode-bias operation   

6 — — 

— —6.3 

0.5 

1.0 

0.6 

1.0 

volts 

volts 

vohs 

ohms 

ohms 

am bos 

mA 

mA 

volts 

volts 

megohm 

megohm 

6M11 

HIGH-MU TWIN TRIODE— 

SHARP-CUTOFF PENTODE 

Duodecar type used in television receiver applications, s 

The triode units are used in sync-separator and age- 

amplifier circuits; the pentode unit is used in if-ampli- 

fier circuits. Outlines section, 8B; requires duodecar 

12-contact socket* 

Pi Pjt 

Ti a 7 

s 5 

3 4 

3 to 

2 I 

Pp 

H 

Hester VoKagt (ac/dc)   

Heater Current    

Heatsr-Catbods Voltage: 

Peak value    

Average value .. rK  

Direct Intereleetrode Capacitances 

Triode Units: 

Grid to Plate   

12CA 

5.3 

0.77 

±200 max 

100 

1.8 

volts 

ampere 

vohe 

volte 

P* 
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Grid to Triodt Cathode, Pentode Cathode, Heater, Pentode 

Grid No.3, and Internal Shield     1.4 

Plate to Triodc Cathode, Pentode Cathode, Heater, Pentode 

Grid No.8. and Internal Shield   O.S 

Pentode: 

Grid No-l to Plate   O.tt 

Grid No.l to Cathode, Grid No.2, Grid No.3, and Internal Shield 12 

Plate to Cathode, Grid No.2, Grid No.3, and Internal Shield ... 2.8 

•• With external ahieid connected to pentode cathode, grid No.3, and internal shield. 

Class A, Amplifier 

Bach 

MAXIMUM RATINGS (Design-Maximum Values} Triode Unit Pentode Unit 

Plata Voltage ...   SAO 330 

Grid-No.2 (Screen-Grid) Supply Voltage   — 330 

Grid-No.2 Voltage      — See eurve page 98 

Grid-No.l (Control-Grid) Voltage, Poeitive-bia* value 0 0 

Plate Diaripation    S.SS 3.1 

Grid-No.2 Input: 

For voHagca up to 105 volt*   — 0.66 

For voltage* between 106 and 330 volte   — See curve page 96 

CHARACTERISTICS 

Plate Supply Voltage   120 126 

Grid-No.2 Supply Voltage   — 12S 

Cathode-Bias Resistor   125 50 

AmpliflcatioD Factor    58 

Plate Resistance (Approx.)   7250 200000 

Transconductance   8000 13000 

Plate Current   8 11 

Grid-No.2 Current     — 3.4 

Grid-No.l Voltage (Approx.) for plate current 

of 20 *A   _ —3.5 

Grid-No.! Voltage (Approx.) for plate current 

of 50 nA   —4.6 — 

MAXIMUM CIRCUIT VALUES 

Grid-No.l-Circuit Resistance, for cathode-bias 

operation   0.08 1 

*F 

pF 

pl 
pF 

PF 

volts 

volts 

volts 

watts 

watt 

volts 

vohs 

ohms 

ohms 

nmboa 

mA 

mA 

volts 

volts 

megohm 

•t M S 
4 S 

T 3 7 

2 S 

9 

'r 

MEDIUM-MU 

TRIPLE TRIODE 6MD8 

Novar type used in matrixing circuits of color and 

black-and-white television receivers. Outlines section. 

HE; requires novar 9-contact socket 

Heater Voltage (ae/dc)     0.3 

Heater Current   0.9 

Heater-Cathode Voltage: 

Peak value   ±200 max 

Average value   100 max 

Unit Unit Unit 

Ne.l Ne*2 No4 

Direct Interelectrode Capacitances (Approx.): 

Grid to Plate   3 3 3 

Grid to Cathode and Heater     3.0 3,0 3.4 

Plate to Cathode and Heater   0.48 0.48 0.36 

Class A, Amplifier (Each Unit) 

MAXIMUM RATINGS (Design-M»ximum Values) 

Plate Voltage     330 

Grid Voltage, Positive-bias value    0 

Plate Dissipation   3 

CHARACTERISTICS 

Plate Voltage    250 

Grid Voltage   —10.5 

Amplification Factor   17 

Plate Reaistaoee (Approx.)   5500 

Transconductance   3100 

Plate Current   11.6 

Plate Current for grid voltage of —14 volts   4 

Grid Voltage (Approx.) for plate current of 50 *A   —13 

volts 

ampere 

volts 

volts 

PF 

pF 

PF 

volts 

volts 

watts 

volts 

volts 

ohms 

jtmhos 

mA 

mA 

wits 
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MAXIMUM CIRCUIT VALUE 

Grid-Circuit RetbUnce, for flx«d-bU« op«r*tlon mttoh&t 

ScSSSf 

p 

J 7 

f 

Dr= 

i 

6N6G Refer to chart at end of section. 

6N7 

6N7GT 
Refer to chart at end of section. 

6P5GT Refer to chart at end of section. 

6P70 Refer to chart at end of section. 

6Q7 

6Q7G 

6Q7GT 

Refer to chart at end of section. 

6Q11 Refer to chart at end of section. 

6R7 

6R70 

6R7GT 

Refer to chart at end of section. 

6S4 Refer to chart at end of section. 

6S4A 
MEDIUM-MU TRIODE 

Miniature type used as vertical-deflection amplifier in 

color and black-and-white television receivers. Outlines 

section, 6E; requires miniature 9-contact socket. 

HemUr Volt**®   ;  

Heftt«r Current     

Wftrnwip Tim® (Aversge)     

H©»ur-C*tbo<kj VoltAS«; 

pMk value      

Average value    

Direct Interelectrode Capacitance* (Appro*.): 

Grid to Plate     

Grid to Cathode and Heater    

Plate to Cathode and Heater      

characteristics 

Plate Voltage   

Class At Amplifier 

1 H 
4 

3 

2 a 

&.8 volU 

o.« ampere 

u aeoontU 

±200 max volts 

100 max volts 

2.4 pF 

4.2 pP 

0,6 PP 

260 vohe 
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Grid Voltare     —8 Tolts 

AnptifitAlion Factor      1&6 

Plate Reafetaow (Approx.)     8700 ohms 

Transconducte&ce   4600 pen hoe 

Plate Current     74 mA 

Plate Current for arid voltage of —16 volta .   4 mA 

Grid Voltage (Appro*.> for plate current of 60 pA   —22 volta 

Vertical-Deflection Amplifier 

Far aptrafian In a S28*!lm» St-frama Bynttm 

MAXIMUM RATINGS (Design-Maximum Valuea) 

DC Plate Voltage   660 volta 

Peak Poeitiv^-Puke Plate Voltage#   2200 volta 

Peak Negative-Puke Grid Voltage   —250 voltt 

Peak Cathode Current   105 mA 

Average Cathode Current     60 mA 

Plate Dteaipatfon 8.6 watta 

maximum cmcurr value 

Grid-Circuit Reals lance, for catbode-biae operation .. •. •  2.2 megohms 

# Pulse duration must not exceed 16% of a vertical scanning cycle (2.5 milliseconds)* 

Refer to chart at end of section. 

Refer to chart at end of section. 6S8GT 

Refer to chart at end of section. 

6SA7GT 

Refer to chart at end of section. 6SB7Y 
4 

Refer to chart at end of section. 6SC7 

Refer to chart at end of section. . 

6Sr5GT 

Refer to chart at end of section. 6SF7 

Refer to chart at end of section. 6$G7 

Refer to chart at end of section. 6SH7 

Refer to chart at end of section. 

OSJ/GT 

ASK7 

Refer to chart at end of aection* ***>**><* 

65K7GT 

#6SL7GT 

HIGH-MU TWIN TRI0DE USLTGT 

Glass octal type used as phase inverter in radio equip- 

ment. Each unit may also be used in resistance-coupled 

amplifier circuits. Outlines section, 13D; requires octal 

socket. Except for the common heater, each triode unit 

8BD is independent of the other. For typical operation as 

phase inverter or resistance-coupled amplifier, refer to Re8istance.Coupled 

Amplifier section. Type 12SL7GT is identical with type 6SL7GT except for 

heater ratings. 

SSL7GT ItSUGT 

Heater Volume (ac/de)   6.8 12.6 volts 

Heater Current   0.S Q.1G ampere 

Peak Heater-Catkode Voltage    max 2*90 max volts 
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Direct Interekctrode Cftpatlianecs (Appro*,) ;v UnUK#,! Unit No. 1 

Grid to PkU     2.8 2.8 

Grid to CAthodo And   8,0 M 

Pkto to Cmthode mad He*tor   8.^ 8.2 

* With tbifld oonnootod to cathode. 

Class A, Amplifier 

MAXIMUM RATINGS (Desi£n-C«nt«r Value#) 

Plate Voltaire  !      ♦. 800 

Grid Voltaa®# Pooitive-bias value   0 

Plate DUaipatlon   I 

CHARACTERISTICS 

Plate Vofcaee   2W 

Grid Voluac    —2 

AmpUftcatlon Factor   70 

Plate Realtlance (Appro*.)   44000 

Tranacooductance   1800 

Plate Current     2£ 

pF 

PF 

PP 

volte 

volts 

watt 

volte 

voHa 

ohms 

pmboe 

»A 

6SN7GT 

6SN7GTA 
Refer to chart at end of section. 

6SN7GTB MEDIUM-MU TWIN TRI0DE 

USN7GTA 

Glass octal type used as combined vertical oscillator 

and vertical-deflection amplifier, and as horizontal- 

deflection oscillator, in color and black-and-white tele- 

vision receivers. Each unit may also be used, in multi- 

vibrator or resistance-coupled amplifier circuits in 

radio equipment. Outlines section, 13D; requires octal 

socket. 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. Type 12SN7GTA is identical with 

type 6SN7GTB except for heater ratings. 

or fx, 
4 

* 

or H 

IBD 

„ ' iSNTGTB 1S8N7GTA 

H#at«r VoHaart (ac/dc)    6.8 12.6 

Haaur Currant     0.6 6.8 

Haatar Warm-up TSroa (Avamgc)   n — 

Haatar-Cathoda Voltaga; 

Paak valua    ±800 ma* ±200 max 

Average value       100 max 100 max 

Direct Intarviactrode CapadUncea (Appro*.); UnilAfoi VifHKtJ 

Grid to Plata   i.0 8.8 

Grid to Catbode and Haatar  2.g t.6 

Plata to Cathode and Haatar  0.7 6.7 

Class A, AmplHter (Each Unit) 

MAXIMUM RATINGS (Design-Center Values) 

Plata Voltage     450 

Cathode Current   550 

Plata Dissipation: 

For either plate   5 

For both plates with both unita operating     7.6 

CHARACTERISTICS 

Plata Voltage    00 260 

Grid Voltage    0 —8 

AmpUficatioo Factor    80 20 

Plate Raalatanea (Appro*.)    6700 7700 

Tranaconductance     8000 2600 

Plata Currant     10 ,9 

Plata Current for grid voltage of —12.6 volts   — 1.8 

Grid Voltage (Approx.) for plata current of 16 mA —7 —18 

MAXIMUM CIRCUIT VALUE 

Grid-Circuit Raalatanea, for ftxad-biaa operation     1.6 

voHa 

ampere 

seconds 

volta 

volts 

PF 

PF 

PF 

volts 

mA 

watts 

waits 

* 

volts 

volts 

ohms 

pmboa 

mA 

vo ha 

megohm 
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Oscillator (Each Unit) 

Vbr opcrttWD in n 3t-fra 

MAXIMUM RATINGS (Design-Center Values) 

DC PkU Voltw   

Peek Neffttive-PuU# Grid Voltes   

Peek Cathode Current   

Averaas Cathode Current   

Plate DUsipation: 

For either plate   

For both plates with both units operating 

MAXIMUM CIRCUIT VALUES 

Grid-Circuit Resistance    

«• *7* tea 

Vertical* Herisontaf* 

DcAectioa Deflection 

Osd Hate r Oscillator 

;460 4so 

*1400 —eoo 

70 300 

20 20 

♦ t 

5 

7.5 

2.2 

5 

7.5 

Vertical Deflection Amplifier (Each Unit) 

Per operation in a 52S-line. SMraae sxsteni 

MAXIMUM RATINGS (Design^Center Values) 

DC Plate Vohaae   

Peak Poaitive-PuUe Plate Voltage# {Absolute maximum)   

Peak Negative-Pulse Grid Voltage   

Peak Cathode Current     

Average Cathode Current   

Plate Dissipation: 

For either plate     

For both plates with both unite operating   

MAXIMUM CIRCUIT VALUE 

Grid*Circuit Resistance, for cathode-bias operation    

# Pulse duration must not exceed 16% of a vertical cycle (2.5 milliseconds). 

• Under do circumstances should this abeolute value bt exceeded. 

vohs 

volte 

mA 

mA 

watts 

watts 

2.2 megohms 

450 volts 

1600* vohs 

—250 volts 

70 • mA 

20 mA 

5 watts 

7.6 watts 

2.2 megohms 

30 TYPE SSN7GT8 

EACH TRKJOC UNTT 

29 
o 

«K 
1*1 

20 

$ 

3" 
o 

A 
& 2 

ui 
a 

< 

E 
9 

4 

O >00 * 200 900 400 900 600 700 

PLATE VOLTS MCS-UttTi 

Refer to chart at end of section. 

6SQ7GT 

Refer to chart at end of section. 6SR7 

Refer to chart at end of section. 65S7 

Refer to chart at end of section. 6ST7 

Refer to chart at end of section. 6SZ7 

Refer to chart at end of section. 6T4 

Refer to chart at end of section. 6T7G 

Refer to chart at end of section. 6T8 
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6T8A 

STt 

TRIPLE DIODE— 

HIGH-MU TR10DE 

Miniature type used as combined audio amplifier, AM^ 

detector, and FM detector in AM/FM radio receivers. 

Diode unit No.l is used for AM detection, and diode 

units No.2 and No.3 are used for FM detection. Oat- 

lines section, 6B; requires miniature 9-contact socket. 

For typical operation as resistance-coupled amplifier, 

refer to Resistance-Coupled Amplifier section. Type &T8 is identical with 

type 6T8A except for heater ratings. 

H & 
4 t 

is 

2 9 

T 

4 

9E 

5T8 

Hemtcr Volume (4c/dc)   4.7 

Current   0.6 

HeiUer Werm-up Time (Averse)   II 

Hec^cr^CnthoHe- Votoifc: 

Peek v»lue   ±200 m*x 

Avervge value   100 max 

Direct Interelectrode Capacitance* : Una Yielded 

THode Unit: 

Grid to Plat*   1.7 

Grid to Cathode^ Internal Shield (pin 7), and 

Heater     1.6 

Plate to Cathode, Internal Shield (pin 7), and 

Heater   1.2 

DkxSe Unlta: 

Diode-No. I Plate to Cathode, Internal Shield 

(pin 7), and Heater   6.8 

Diode-No.2 Plate to Cathode, Internal Shield 

(pin 3). and Heater   8.8 

Dlode-No.8 Plate to' Cathode, Internal "Shield 

(pin 7), and Heater   3,4 

Di<)de-No.S Cathode, Internal Shield (pin 3) to All 

Other Electrodee, and Heater   7,6 

Triode Grid to any Diode Plate   6.034 max 

• With external shield connected to pin 7 except aa noted, 

• With external shield connected to pin 3, 

• With external shield connected to plna 4 and 6, 

6T8A 

6.3 

0.45 

11 

±100 max 

Shielded 

1.7 

1.7 

2.4 

3.8 

3.^ 

3.6 

8.6- 

0.034 max 

volta 

ampere 

aeconda 

volta 

volta 

pF 

PF 

pF 

PF 

PF 

PF 

pF 

pF 

TYPE 6T0A 

TRIODE UNIT 
3 

s> 

'v: >/ •> 
o 

& 
Ta 

i 

77y 

7 

r 

100 200 300 400 

PLATE VOLTS MCJ-704Sr 

Triofie Unit as Class Ai Amplifiar 

MAXIMUM RATINGS {Deiign-Maxlmum Values) 

Plate Voltaae   

Grid Voltaae, Poaltlve-blaa value      

Plate DUalpatlon   

CHARACTCRISTICS 

Plate VoHaae   100 

Grid Voltage    --1 

Amplification Factor    W 

330 volta 

0 volta 

1.1 watte 

250 volta 

—8 voha 

70 
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Plat* ItoiBtaace (Approx.)    54000 5«000 ohm* 

Tranacondtictanc#   1800 1200 ^mho* 

Plate Current   0.8 J.O mA 

Diode Units 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Current (Each Unit)   6.5 mA 

IS NC 

*P.05|e 

Kr a r 

0 e 

4 4 

K> 

z 

M 

12FM 

6T9 

TRIPLE DIODE— 

KIGH-MU TR10DE 

Duodecar type used in audio-frequency circuits. The 

triode -tinit as used as a voitagre amplifier; the pen- 

lode ' unit is used as a power'amplifier. Outlines sec- 

tion, 8B; requires duodecar 12-contact socket. 

He«t«r Voha** (ac/dc)   6.8 

Heater Current   ©.93 

Heater-Cathode Voltage; 

Peak value   ±200 

Average value    100 

Direct Interelectrode Capacitaneea; 

Pentode Section: 

Grid Ho.l to Plate   0.2 

Grid No. I to Cathode, Heater, Grid No.2, Grid. No.8,-and Internal 

Shield      u 

Plate to Cathode, Heater, Grid No.2, Grid No.8, and Internal 

Shield    H 

Triode Unit: 

Grid to Plate   2.6 

Grid to Cathode, Heater, and Internal Shield   8.4 

Plate to Cathode, Heater, and Internal Shield   1.1 

voha 

ampere 

volte 

voha 

PT 

PT 

pF 

pF 

*1 
pp 

Class A. Amplifisr 

MAXIMUM RATINGS (Design-Maximum Values) TrMtUaH Peatede Unit 

Plate VoKage   800 275 volte 

Grid-No.2 (Screen-Grid) Voltage   .   — 275 vohs 

Grid-No. 1 (Control-Grid) Voltage, Poaitive-biae value 0 0 volts 

Plate Dlaripatlon   1.5 12 watte 

Grid-No^ Input   —- 2 watu 

CHARACTERISTICS (Triode Unit) 

Plate Voltage     250 voha 

Grid VolUge   —2 volta 

Amplification Factor   25 

Plate Reetatance <Appro*.) .   ..., 45000 

Tranaeonductanee   2100 pmho* 

Plate Current   1,5 mA 

TYPICAL OPERATION (Pentode Unit) 

Plate Voltage   260 voHa 

Grid-No.2 Vohage   250 volt* 

Grid-No. 1 Voltage   -.-8 Volte 

Peak AP Grid-No.l VolUge   5 voHa 

Zero-Signal Plate Current   85 mA 

KaxJraum-Signal Plate Current   82 mA 

Zero-Signal Grld-No.2 Current     2.5 mA 

Maximum-Signal Grid-No.2 Cunent    7 mA 

Plate RealaUnce (Approx.) ... 0.1 megohm 

Tranaeonductanee   5500 pmlfw 

Load Reetotance    5000 ohms 

Total Harmonic Distortion (Approx.)   19 percent 

Maximum-Signal Power Output   4.2 watta 

MAXIMUM CIRCUIT VALUES 

Grid-No.l-Clrcult Reaiatance; Triode UmH Pentade Unit 

For fixed-biaa operation    0.6 0.26 megohm 

For cathode-biaa operation   !♦ 9,6 megohm 

9 For cathode-biaa operation of the triode unit, a maximum reabtanee of 10 megohm® can be 

used provided the plate diaaipation never exceed® 0.25 watL 
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XTl A BEAM power tube— 

Olio SHARP-CUTOFF PENTODE 

Duodecar type used as combined FM detector and 

audio-frequency output amplifier in color and black- 

and-white television receivers. The beam power unit 

is used in af output stages, and the sharp-cutoff, dual- 

control pentode unit is used as an FjM detector. Out- 

lines section, 8C; requires duodecar 12-contact socket. 

For maximum ratings and characteristics, refer to type 

6AL11. 

VoItag« (*c/dc)   

HeaUr Currtnt   

He*t«r-C«tluKle VoIU««   

Pftak   

Artnwn valut   

Direct Interelectrode Capacitance*: 

Unit No.l: 

Grid No.l to Plate   

Grid No.l to Cathode. Heater. Grid No.2. Grid No.S, and Internal 

Shield   

Plate to Cathode. Heater. Grid No.t. Grid No.S, and Internal 

Shield   

Unit No.2; 

Grid No.l to Plate   

Grid No.a to Plate   

Grid No.I to Cathode. Heater. Grid No.2. Grid No.3 and Internal 

Shield   

Grid No.8 to Cathode. Heater. Grid No.l, Grid No.2. Plate, and 

Internal Shield     

Grid No,l to Grid No.8   

Plate of Unit No,! to Plat# of Unit No.2   

*2 P P P 

7 a 

8 

0 
9a » 4 

kO 3 

Z 

12EZ 

6.8 

0.06 

±200 max 

6U5 

6U70 

6U8 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to chart at end of section. 

volt# 

volts 

100 max volts 

0.22 pF 

11 pP 

10 PF 

0.082 PF 

8 pF 

6.6 pF 

7.6 PF 

0.12 PF 

0.18 PF 

6U8A MEDIUM-MU TRIODE— 

sus, HJSA SHARP-CUTOFF PENTODE et. 

Miniature type used as combined oscillator and mixer 

tube in color and black-and-white television receivers , 

utilizing an intermediate frequency in the order of 

40 MHz. Outlines section, SB; requires miniature 9- 

contact socket. Types 5U8 and 9U8A are identical with 

type 6U8A except for heater ratings. 

b M 
4 a 

3 7 
18 

* 0 

T 

9 

Heater Volte are {ac/dc)     

Heater Current   

Heater Warm Hip Time (Average)   

Heater-Cathode Voltage: 

Peak vahie   

Average value   

Direct loterelectrode Capeeitancee: 

Triode Unit: 

Grid to Plate   

Grid to Cathode. Heater. Pentode Cathode. 

Pentode Grid No.8, and Internal Shield . 

Plate to Cathode.' Beater. Pentode Cathode. 

Pentode Grid No.8, and Internal Shield . 

Pentode Unit: 

Grid No.1 to Plate   

Grid No.l to Cathode. Heater. Grid No.2. 

Grid No.8. and Internal Shield   

Plate to Cathode. Heater. Grid No.2. 

Grid No.8, and Internal Shield   

SUS 

i.7 

8.6 

11 

100 

IU8A 

6.8 

0.46 

U 

♦USA 

9.46 

0.8 

11 

zzou max 

100 

max 

100 

volta 

ampere 

seconds 

voHa 

volts 

Unshielded Shielded* 

1.8 1.8 pF 

2.8 2.8 PF 

1.6 2 PF 

0.010 mkx 0.000 m#x PF 

6.0 6.0 PF 

2.6 8.6 PF 
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THo4e C*tb<xW to H<«Ur   

Pcotode Cfttbod«» Ttnto4* Grid No.1. and 

InUmal Bkitld     

Paotoda Grid No.l to Tried* PUu   

Pcntod* PUt* to Tried* PUt*   

AW!t^ oUroal thkld *oBn*ct*d to pin 4 *x€*pt » DOt*d» 

* With nt*ma) ahkld «OB<>*et*d to pin ft. 

Cla$s A. AmplHltr 

MAXIMUM RATINGS (0«ticn-MAxlmum V«lu«») 

PUt* VolU*e 

Grid-Ko.1 <8er**a*Grid) Supply Volt***   

Grid-Ko.l Voltac*   

CHd-Ho. 1 (Control-Grid) Volta**, PoalUvt-bU* vaJu* 

PUt* DiaiipaUoA     

Grid-No.t Input: 

For arid-No.t ToiUcw up to 116 rolta   

For rrid-No.t toIU*** b*tw**Q 146 and ISO to Its 

CHARACTfRISTICS 

PUt* VoHm*   

Grid-Nol Volt***   

Grid-No.1 VoHac*   

Ampllflcation Factor    

PUt* ScoUtaoc* (Appro*.)   

Traaacoodoctancc   

PUt* Corr*nt .... ... .   

Grid-No.2 Cumnt ... 

Grid-No.1 Voh*** (Appro*.) for pUt* cumnt of 

tO mA   

s S» PF 

ft ft» PF 

ft.t ma: t 0.2 max PF 

0.1 mai i 0.02 max PF 

Unit 

m 

o 

16 

126 

-^1 

40 

7600 

16.6 

Pontod* Unit 

6M 

260 

curre p*c* H 

t 

I 

0.66 

cur** pa** Oft 

126 

110 

—1 

OS 

6000 

16 

6.6 

voH* 

voH* 

voiu 

watt* 

watt 

▼olt* 

toH* 

*ort* 

ohm 

*nbo* 

M 

6 

7 4 

i 1 

t 

ftT 

MEDIUM-MU TRIODE— 

SHARP-CUTOFF PENTODE 

10K 

—ft TOlU 

6119/ 

ECF201 

SU9/LCPMI 

Miniature type used in if-amplifier and sound and sync 

applications in television receivers. Ootiinea section, 

6B, except has 10-pin base; requires miniature 10- 

contact socket. Type GUO^LCP^l is identical with 

type 6U9/ECF201 except for heater ratings. 

H«aUr Voltnc*     

Hoaur Currant   

Peak Uaaur-Catkod* Volta**  

Dlraet loUralactrtKW Capacitaooa: 

Pen tod* Unit: 

PUt* to All OtWr ElcsaanU (*10*01 arid No.l) 

Grid No.1 to All OtA*r Eleioenta (aacapt pUt*) 

Grid No.! to Cathode ...   

PUt* to Grid No.l  

Grid No.1 to Grid No.2   

Triad* Unit: 

PUt* to All Other EUnent* (except arid) .. .. 

Grid to All Other EUment* (except pUte) ... 

PUt* to Grid ..   

Pen tod* PUt* to Triod* PUte    

Pentode Grid No.l to Trtode PUt*   

Pen tod* Grid No.1 to Triod* Grid  

lUt/LCPtftl 

6.9 

0.46 

±100 

ftUft/ECFSOl 

ft.ft 

0.41 

±160 max 

2.6 

ft.6 

4.0 

<6.6 

1.1 

1.0 

2.6 

10 

<16 

<12 

<16 

»olU 

•mperc 

volt* 

pF 

pr 

PF 

fV 

PF 

PF 

pF 

PF 

fF 

fF 

fF 

Cliu Ai AmplMtr 

MAXIMUM RATINQft (Daiffn*Maximum Valuaa) 

PUte Soppl/ Volta** .   

Plat* Vohaa* 

Gnd-No.l (8cra*n«Grld) Supply VoKaaa 

Grid-No.2 Vohaa*  

Peak Cathod* Currant*  

Cathode Currant . . 

PUt* DUaipatioo   

Crid-No. 2 Input   

CHARACTERISTICS 

PUt* VoltoJM   

Grid-No.2 (Sopprmor-Grid) Vohaa* * • • 

Grid-No.2 Vohaa*   

Grid-Nol (Control-Grid) Vohaa*   

Unit Unit 

• » 

4 . • • • 

660 660 

260 260 

«—. 660 

260 

oa 

1ft 1ft 

1.6 11 
MM 0.7 

100 100 

ft 

lift 

—2 —1.4 

▼olt* 

volt* 

volt* 

▼oh* 

aA 

mA 

watu 

watt 

▼olt* 

▼olt* 

▼oh* 

▼olt* 
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Mu Factor, Grid No.l to Grid N<k2   — 46 

AnpUftcaUoo Factor     1? — 

Tranaconductaoco     6000 12000 

Plate Correct   14 12 

Grid*No.2 Curmt    *— 6 

MAXIMUM CIRCUrT VALUES 

C rid-No. 1-Circuit RcBbtanc*   1 1 

• With a maximum duty cycle of 0.10 and maximum pufec duration of 10 

pmboa 

mA 

mA 

♦ . 

mcaoha 

microacconda. 

6U10 THREE-UNIT TRIODE 
"Tj •tj 

Duodecar type used in amplifier applications. Units (?) (r)^c 

No.l and No.3 are medium-mu triode units, and unit i(T 

No.2 is a high-mu triode unit. Outlines section, 8A; ' 

requires duodecar 12-contact socket. Heater: volts 

(ac/dc), 6.3; amperes, 0.6; warm-up time (average), (ix 

11 seconds); maximum heater-cathode volts, ±275 ^3 

(peak) for units 1 and 3; ±200 (peak) for unit 2; h h 

100 (average) for each unit. 12FE 

Class At Amplifier 

Unit* Not. Unit 

MAXIMUM RATINeS (Design-Maximum Values) land3 N»J 

Pint* Voltage   M0 M® volta 

DC Grid Voltag*: 

Poaitive-Mas valu*   0 0 Tojtt 

Negative-bias value   —^0 M volta 

Average Cathode Current   20 — mA 

Plate Diaslpntion   2 1 w*tt® 

CHARACTERISTICS 

Plate Voltage   200 200 volta 

Grid Voltage   —€ —1.6 vohs 

Amplification Factor   17.6 W 

Plate Reaiatance (Appro*.)   7700 61000 ohms 

Tranaconductance   2800 1600 jtmhoa 

Plate Current   0.6 1-2 

Grid Voltage (Appro*.): 

For plate current of 100 uA   —15 — volta 

For plate current of 86 nA   — —8 volta 

MAXIMUM CIRCUIT VALUES 

Grid-Circuit Reaiatance: 

For fi\ed-btas operation   1 0.5 megohm 

For cathode-bias operation   2.2 1* megohms 

• This value may reach 10 megohms provided the plate-supply voltage and load reaiatance 

are such that the plate diseipatkm can never exceed 0.6 watt. 

6V3A 

HALF-WAVE 

VACUUM RECTIFIER 

Miniature type used as a damper tube in horizontal- 

deflection circuits of television receivers. Outlines sec- 

tion, 7B; requires miniature 9-contact socket. This tube, 

like other power-handling tubes, should be adequately 

ventilated. Heater: volts (ac/dc), 6.3; amperes, 1.75. 

« HC S 
4 * 

K 

3 

1 6 

»D 

Damper Service 

F«r op«rfttkm in * SlJMime, St-frtat syaUa 

MAXIMUM RATINGS (Design-Center Velues) 

Petk Invert* Plate Voltage# (Absolute Maximum)   

Peak Plate Current   

Average Plate Current   

Heater^Cathode Voltage: 

Peak value   +SW —6760t 

Average value   +100 —t60t 

# Pulse duration must not exceed 16% of a borisontal scanning cycle (10 mlcroeeeonds)* 

t Under no cireumstancee should tbb absolute value be exceeded* 

mot 

800 

186 

volta 

mA 

mA 

volts 

volts 
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Ga Ci 6V6 

'^LT\ 6V6GTA 3^I_ BEAM POWER TUBE svcgt, nv«T 

hv£^>/n5--X!) Metal type 6V6 and glass octal type 6V6GTA are used 
H as output amplifiers in automobile, battery-operated, 

and other receivers in which reduced plate-current 

Nc>»v*cn drain is desirable. Outlines section, £B and 13D, re- 

7AC spectively; require octal socket These tubes are equiva- 

lent in performance to type 6AQ5A. Refer to type 6AQ5A for average 

plate characteristic curves. Types 5V6GT and 12V6GT are identical with 

type 6V6GTA except for heater ratings. 

SVtGT CVS CVCGTA 1SVCGT 

He*ter VolUs* {*e/dc)   4.7 6.3 6.3 1S.6 *oltji 

HMt«r Current   0.6 0.46 0.46 0.225 ■ropere 

Heater Warm-up Time (Aeeiage) 11 — 11 — aeeunda 

HmUr^C^tbode Vo}tAgt: 

Petk vahi«  ±200 riax ±200 mine ±200 max ±200 mix vo)U 

Average value   100 nux 100 auuc 100 max 100 mex vuJU 

0V0* tVtGTA 

IHreet Inter electrode Capacitaacee (Approx.): 

Grid No.l to Plate   0.9 0.7 t>F 

Grid No.1 to Cathode, Heater. Grid Na2« and 

Grid No.9   10 0.0 pF 

Plate to Cathode, Heater, Grid No.2, and 

Grid No.S   11 7.1 pF 

•With ahell connected to cathode. 

Class A, Amplifisr 

MAXIMUM RATINfiS (Design-Maximum Values) 

Plate Volume   

Grid»No.2 (8creen*Grid) Volute   

Plate DiMlpation   

Grid-No.2 Input   

TYPICAL OPCRATiON 

Plate VoHat^     

Grid-No.2 VoJUjre   

Grid-No. 1 (Control-Grid) VolUge   

Peak AF Grid-No.l VoJUte   

Zero-Sltnal Plate Current   

Maximum-Signal Plate Current   

Zero-Signal Grid-NoJ Current      

Maximum-Signal Grid-No.2 Current   

Plate BesiaUnee (Approx.)   

Transconductance    

Load Reabtance   

Total Harmonic Dbtortion   

Maximum-Signal Power Output   

CHARACTERISTICS (Triode Connection}* 

Plate Voltage   

Grid-No. 1 (Control-Grid} Voluge   

Amplification Factor     

Plate Reabtance (Approx.)   

Traoeoonductance   

Plate Current 

Grid-No.l Voltage (Approx.) lor plate current of 0.9 mA ... 

*Grid No.2 connected to plate. 

Push-Pull Class Ai Amplifier 

MAXIMUM RATmes (Sam« as for class A> amplifier) 

TYPICAL OPERATION (Values are for two tubes) 

Plate VolUge    

Grid-No.2 VolUge   

Grid-No.l (Control-Grid) Voltage   

Peak AF Grid-No. 1-to-Grid-No. 1 VolUge   

Zero-Signal Plate Current   

Maximum-Signal Plate Current   

Zero-Signal Grid-No.2 Current   

Maximum-Signal Grid-No.2 Current   

Effective Load RcebUnee (Plate-to-Pbte)   

990 

916 

14 

2.2 

190 260 916 

190 260 226 

—8.6 —12.5 —13 

8.6 12.5 19 

29 46 94 

30 47 35 

3 4.6' 2.2 

4 

60000 

7 6 

H.nn i 80000 

8760 3700 4100 

6600 6000 8500 

8 8 12 

2 4.6 6.6 

269 

-12.6 

9.9 

1960 

6000 

49.6 

260 286 

260 286 

—16 —19 

90 38 

70 70 

79 92 

6 4 

18 13.6 

10000 9000 

volte 

volte 

watte 

watte 

volU 

volte 

volte 

volte 

mA 

mA 

mA 

mA 

ohms 

pmhoe 

ohms 

per cent 

watte 

volte 

volte 

ohms 

jimhos 

mA 

volte 

volts 

volte 

volte 

volte 

mA 

mA 

mA 

mA 

ohms 
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Total Harmonic Distortion   5 3.5 per cent 

Maximum-Sifnei Power Output   10 14 watte 

MAXIMUM CIRCUIT VALUES 

Grid-No.l-Circuit fUabteacc: 

For ftxcd-bies operation   04 mcffohm 

For cat bode-bias operation   0.6 megohm 

VsrticaUDeflsction Amplifier (Triode Connection) 

For operaUea la a 525-Uae, frame system 

MAXIMUM RATINES (Design-Maximum Values) 

DC Plate Voltaae   *60 volts 

Peak PoeJUve-PuUe Plate Voltage#   1200 volte 

Peak Negative*Pulse Grid-Ho.i (Control-GHd) VolUee   *76 volte 

Peak Cathode Current     116 laA 

Average Cathode Current   40 mA 

Plate Dissipation   10 watta 

MAXIMUM CIRCUIT VALUE 

Grid-No4•Circuit ReeNtance, for cathode-bias operation   2.2 megohms 

4 Grid No.2 connected to plate. 

# Pulse duration must not exceed 15% of a vertical acanning cycle (2.6 miUiaeeonda). 

6V6GT Refer to chart at end of section. 

6V7G Refer to chart at end of section. 

LUJAf+T HALF-WAVE 

OWnVy I VACUUM RECTIFIER 

Glass octal type used as damper tube in television re- n 

ceivers. Outlines section, 13D; requires octal socket. 

This type may be supplied with pin No.l omitted. 

Socket terminals 1, 2, 4, and 6 should not be used as 

tie points. This tube, like other power-handling tubes, 

should be adequately ventilated. Power-rectifier opera- k 

tion of this type is not recommended. 4CG 

Heater Voltage (ac)   6.8 volt* 

Heater Current       1.2 amperes 

Direct Interelectrode Capacitances (Approx.): 

Plate to Cetbode end Heater    6 pF 

Cathode to Plate and Heater   IS pF 

Heater to Cathode    7 pF 

Damper Service 

For eperatlea in a S2S-line. 36-frame system 

MAXIMUM RATINES (Deaign-Centar Values) 

Peak Inverse Plate Voltage (Absolute Maximum)#   **50 volts 

Peak Plate Current   760 mA 

Average Plate Current   126 mA 

Plate Dissipation   *.6 watts 

Heater-Cathode Voltage: 

Peak value   +800 —2*00 volts 

Average value   +100 —600 voha 

CHARACTERISTICS, Instantaneous Value 

Tube Vohage Drop for plate current of 260 mA   21 volts 

# Pulse duration must not exceed 16% of a horiiootal scanning cycle (10 mleroaeconds). 

6W6GT 

nwficr BEAM POWER TUBE 

Glass octal type used in the audio output stage of 

radio and color and black-and-white television re- 

ceivers. Triode-connected, it is used as a vertical-de- 

flection amplifier in television receivers. Outlinea sec- 

tion, 13D; requires octal socket. This type may be 

supplied with pin No.l omitted. Type 12W6GT is iden- 

tical with type 6W6GT except for heater ratings. 

c 
s 4 

3 

7 2 
H 

a K 

NC 

7AC 
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Hflitcr VoHac* (ae/de) ..... 

Baatar Corrant  

HaaUr W aim-up Timt (Avarasa) 

Haatar-Cathoda Voltact: 

Paak aalua   

Avaraca aaiua 

IWIGT 

4.3 

It 

±200 max 

ItWtGT 

12.4 

0.4 

11 

100 

Dixaet IntaraWatrada Capatitaneae (Appro*.) t 

Grid Ho.i to Plata   

GHd Ho.l to Catbodc* HaaWrt Grid No t, aad GH4 No.3 

Plata to Catboda, Haatar, Grid No.t» aad GHd No.I ... 

. . ♦ ♦ ♦ # 

CUu A, Amplifer 

♦ • • • ♦ 4 

MAXIMUM RATINGS (Oaiiffn Maximgm Value*) 

Plata Voltar*   

Grid-No. 2 (Saraan-Grid) Voltaga   

Plata Dioaipatioa   

GHd-No.2 Input 

TYPICAL OPERATION 

Plate Supply Voltaae . .   

Grid-No.t Supply Voltage . . 

GHd-Na.1 (Control-Grid) Voltage   

C*thode»Blae Ren 1*tor    

Peak AP Grid-No. 1 Voltage   

Zaro-Slgaal Plata Currant  

Maxl mom-Signal Plata Current   

Zero-Stgna! GHd-No.t Current 

Maximum-Signal Grtd-No.t Current 

Plata Raeintaoea (Approx.)   

Tranaeonduetanea   

Load RaeUtanee   

Total Barraonle Dintortioo (Approx.) 

Maximum-Signal Power Output   

CHARACTERISTICS (TrloOe Conrvectkyi) 

Plata Voltage ...   

Grid-No. 1 VolUge   

110 

110 

—7.4 

7.4 

4* 

40 

4 

10 

14000 

2000 

10 

XI 

AmpUAcatfoa Faetor   

Plata Ratiataaea (Approx.)     

Traoaeoaduetanca     

Plata Current 

Grid No.l Voltage (Approx.) for plate current of 4.6 oxA 

MAXIMUM CIRCUIT VALUES 

GHd-No.1 Circuit Raaictancet 

For Axed-blaa opermtion     

For catkoda-blaa operation 

• Grid No.2 oonnaetad to plate. 

+! 

—400 max 

4-100 

200 

0.4 

16 

a 

330 

144 

12 

1.46 

200 

124 

180 

4.6 

44 

47 

12 

4.6 

23000 

3000 

4000 

10 

13 

224 

—40 

6 2 

1400 

1400 

22 

—42 

0.1 

16 

rotU 

ampere 

second* 

volu 
> 

volt* 

PF 

pP 

PF 

volte 

voKa 

watU 

watt* 

volu 

volu 

volu 

ohm* 

volu 

mA 

mA 

mA 

oboM 

gmho* 

obma 

par cent 

watte 

volu 

volu 

obi 

pmhon 

voKa 

megobm 

t4 
O 

TYPE GMMT 

POfTOOE COMECTION 

GRlO-Ha 2 VOLTS •120 

ir\no 

i ~ 

8§ioo 

c too 

s 

00 

a 

VOLTS 
Nat GRID 

&2 i 

IOjO 

•IC'l-! 

too 200 200 400 

PLATE VOLTS ptca-rperT 

TYPE GW6GT 

TRI00C CONNECTION 

SRC NO 2 CONNCCTIO TO PLATE, 

2 
$ 

1 
j 

200 

A 3 
* 

* i too 

& 
o 

a 
100 

i 
* K 

M O 

400 400 800 

PLATE VOLTS MCS-m9r 

Vtrtical DtfUetton Amplrftar 

P«r •9*rM»m U • US-IIm. SI-frsM 

TrtMU 

MAXIMUM RATINttS (Ottign-MAximum ValUM) OwMctiM* 

DC PUU Voltoc*   IU W 

PMk Po*iUT»-Pok»c PUU   1X06 1M6 

volu 

VUU 
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DC Grid Ko.2 (Scr*«ik~Grid)   — 1W toIU 

Paftk Negative Pub# Grid-No. 1 VotUge   *—276 —27S Tolta 

Poak Cathode Current   126 126 mA 

Average Cathode Current   66 66 mA 

Plate DUelpetkm   8.6 8 watte 

GHd«No.8 Input   — 1.2 watta 

MAXIMUM CIRCUIT VALUE 

Grjd«No.l»Cireuit Reelstaoee, for cathode*biae operation 2.2 2.2 megohms 

9 Grid No.2 connected to plate. 

# Pulse duration must not exceed 16% of a vertical scanning cycle (2.6 millUeconda), 

6W7G Refer to chart at end of section. 

6X4 FULL-WAVE 

12X4 VACUUM RECTIFIER 

Miniature type used in power supply of automobile 

and ac-operated radio receivers. Equivalent in perfor- 

mance to larger type 6X5GT. Outlines section, 5D; re- 

quires miniature 7-contact socket. This tube, like other 

power-handling tubes, should be adequately venti- 

lated. For discussion of Rating Chart and Operation 

Characteristics, refer to Interpretation of Tube Data. Type 12X4 is iden- 

tical with type 6X4 except for heater ratings. 

MC 

M 

4 S 

3 6 

2 
ft 

S6S 

6X4 12X4 

Hsntcr VolUge (sc/dc)     6.8* 12.6 volts 

H«*Ur Currvnt    2.6 0.8 nmpsrs 

Hsntsr-Csthods Voltsgc: 

Psak vslue   +200, —460 max voKs 

Avcrsgs vsKic   100 max volts 

4 When tbs hsatsr b ops rated from a %~<*\\ (nominaM^volt) storage-battery source* the p«r* 

mkslbls heater-voltage range is from 6 to 8 volts. 

Full-Wave Rectifier 

MAXIMUM RATINGS (D*s<sn-Maximum Valim) 

Peak Inverse Plate Voltage   1260 voHa 

Steady-State Peak Plate Current (Per Plate)   246 mA 

AC Plate Supply Voltage (Per Plate, rms)   See Rating Chart 

DC Output Voltage (At filter input)t   860 volts 

Average Output Current (Each plate)t     46 mA 

Hot-Switching Transient Plate Current   # 

t This rating applies when the 6X4 is used in vibrator operation with a minimum duty cycle 

of 76 per cent* 

# If hot-*witching b regularly required in operation, the use of choke-input circuits b recom- 

mended. Such circuits limit the hot-switching current to s 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 eyeba of the hot-switching transient should not 

be exceeded. 

TYPICAL OPERATION . Vlhratec 

Sine Wave Operatiea Operatiaa 

Filter Inpat Capacitor Choke Capacitor 

AC Plate Supply VolUge (Each plate, rms)* .. S26 400 — 

Filter Input Capacitor     12 — 10 

Effective Plate Supply Impedsnc* (Each, plate) .. 626 — — 

Fiher Input Choke--    — 10 — 

Avenge Outett Current,0....,     TO 70 70 

DC Output voliagq:gtvC^qt.te.filter (Approz.) 810 840 140 

• AC ptato *o0gty;Ydltfga without, load. 

volts 

ohnl 

henries 

mA 

volts 
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OPERATION CHARACTERISTICS 
aw cm t-. cAFAcrro* input to fjltip 

r—n i T T T —f 

6X4 

C C*4J VOLTS 

FK-TCR-INPUT CAPACiTOP- IOM' 

TOTAL trrtCT. PLATE ^SUPPLY IMPCOANCC 

a. Arr Z5*0 <>HM^ ro« CUPVf S l-S n-ATt ^400 <x«rfs fop cmivis 6-t 

OCA • set PATiNG CHAPT 

OPERATION CHARACTERISTICS 
OPCUtr. CHOKE INPUT TO FILTCP 

—i—T^T—i—i—i—r— 

TYPC 6X4 

" C r* 60 VOLTS SUPPLY rpCQUCNCYvftOCPS 

  00*CS or Ptf-lNJTt PPXXITANCC 

. — CHOKtS or VALUES SHOWN 
— — P0UN0APV UNC FOP CHOKE VPLLCS 
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> 
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5 
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/ 

A 

So 46 0 20 KX> 0 60 
DC LOAD I.P.LlAAiPOtf S 

Tt sicm-sosoti 

RATlNO CHART 

SO 

40 

* 

\ 

i 

\ 

SO 

to 

10 

T i r f j 1  
TTPf 6X4 

tf»S-S VOLTS 
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-a*ux ftlter 

1 

.pi 

1 
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i 
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i 
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\ 

1 

1 

! 

1 

1 

1 

1 

-liL 

1 
a 

♦ 
i 

2JKM i 

0 KM 200 SOO 4C0 

AC PL ATt SUPPLY VOLTS (PHt) PCR PL ATI (OlTWQUT LOSO| 

Refer to chart at end of section. 6X5 

s 

3 

2 

H 

s 

K 

6X5GT 

•s 

FULL-WAVE 

VACUUM RECTIFIER 

GUoa octal type used in power supply of automobile 

and ac-^perated receivers. Outlines section, 180; re- 

quires octal socket This type may be supplied with 

phi ffp.l emitted. For maximum ratings, and typical 

operation, refer to type 6X4. 
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K 

A 

6X8 MED1UM-MU TRIODE— h 

sx«, i9xs SHARP-CUTOFF PENTODE 

Miniature type used as combined oscillator and mixer PTpy;^ , 

tube in television receivers utilizing an intermediate Ct 

frequency in the order of 40 MHz and in AM/FM re- 

ceivers. Outlines section, 6B; requires miniature 9-con- ^ j- -(9 

tact socket. Types 6X8 and 19X8 are identical with c' 

type 6X8 except for heater ratings. 9AK 

SXS «X8 19X8 

He*Ur VoH*#e (*c/dc)   4.7 4.S 18.4 

K«»ter Current   0.6 0.46 0.16 

HeeUr Werm-up lime (Aterete)    11 — — 

HeftUr-Catbode VoHate: 

Peak talue   ±200 max ±200 max ±200 max 

Average value   100 max 100 max 100 max 

Direct Interelectrode Capaeitaneea s UaeUeMed SfcMded* 

THode Unit: 

Grid to Plate   1.6 1.6 

Grid to Cathode and Heater   2 2.4 

Plate to Cathode and Heater   0.6 1 

Pentode Unit: 

Grid Na.1 to Plate    0.00 max 0.06 max 

Grid No.1 to Cathode* Heater. Grid No.2, and 

Grid No.S   4.6 4.6 

Plate to Cathode, Heater, Grid Ho, 2, and 

Grid No.8   0.9 1.6 

Pentode Grid No.1 to Triode Plate   0.06 max 0.04 max 

Pentode Plate to Triode Plate   0.06 max 0.009 max 

Heater to Cathode   6.6 6.6* 

* With external shield connected to cathode except as noted. 

* Wilth external shield connected to pentode plate. 

Class A, Amplifier 

MAXIMUM RATtNBS (Design-Maximum Values) TrWS. Unit PutefeUatt 

Plate Vohage   278 278 

Grid No.2 (Screen•Grid) Supply Voltage   — 276 

Grid-No.2 Voltage   — See curve page 96 

Grid-No.i (Control-Grid) Voltage, PoaiUve-biae value 0 0 

Plate Dlseipation   1.7 2.3 

Grid-No.2 Input: 

For rrid-No.2 voltages up to 137.6 volte   — 0,46 

For grid-No.2 voltages between 137.8 and 276 volte — See curve page 96 

volte 

ampere 

eeconde 

volte 

volte 

P? 

PF 

pF 

PF 

PF 

PF 

pF 

PF 

PF 

volts 

volte 

volte 

watte 

watt 

TYPt 6X8 

TfHOOE UNIT 

60 i> v | J—rj 

^Aj/46 y 

±3 

❖ 

A 

30 7 
& 

V 
K 

A 
7 r 

& 
. 

I 44 

TYPE 6X0 

PCNTOOC UMT 

ORID-NaZ VOLTS-190 

SAID-Na 3 VOLTS-O 

100 ISO 200 290 900 300 

PLATE VOLTS • ttCS-TCT 

tgggg 

403 

20 

s -0.5 

15 
s VOLTS ECl—to 

§ ic lLi_ *^3 10 

0 2A 

5 

-ii) 

ioo 200 300 Too 

PLATE VOLTS »rcs-r**lT 

CHARACTERISTICS 

Plate Voltage   

Grid Ho.3    

Grid-Ho.2 Voltage   

Grid-No.l Voltage   

Ampllftcation Factor   

Plft^ Basis tan ee (Approx.) 

Traneo^nductanee   

126 126 volte 

Connected to cathode at socket 

— 126 volte 

—1 —1 volt 

40 — 

6000 300000 obme 

0600 6600 
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Plato Current   

GHd-No.2 Current   

Grid-No.1 Voltage (Appro*.) for plate current of 

20 mA     

12 f mA 

— 2.2 mA 

—7 —6.5 volts 

H M 

05p,t5 0 0 Pp 

6X9/ 

6Hy^5^JrgW^', HIGH-MU TRIODE— C^COAA 

'tp(v^5v)pr SHARP-CUTOFF PENTODE tUr^UU 

^ Miniature type used as if-amplifier tube in television 

receivers. Outlines section 6B, except has 10-pin base; 

10K requires miniature 10-contact socket. 

Heater Voltage     * S.3 volts 

Heater Current   0.41 ampere 

Peak Heater-Cathode Voltage   ;±l50max volts 

Direct Inter electrode Cspacitancce: 

Trlode Unit: 

Plate to All Other Elements (axcept grid)   ft.O pF 

Grid to Ail Other Elements (except plate)   2.5 pP 

Plate to Grid   2.0 pF 

Pentode Unit: 

Plate to All Other Elements (except grid No.l)    S.5 pF 

Grid No.l to All Other Elements (except plate)   8.5 pF 

Grid No.l to Cathode   4.0 pF 

Plate to Grid No.l   <6.6 fP 

Grid No.l to Grid No.2   1.8 pF 

Pentode Grid No.l to Trlode Plate  16 fF 

Pentode Grid No.l to Trlode Grid  <1.2 fF 

Pentode Plate to Triode Plate  <1.6 fF 

Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

Tried* Unit Pentode Unit 

Plate Supply Voltage   660 650 volts 

Piste Voltage   260 250 volts 

Peak Plate Voltage®   600 — volta 

Grid-No.2 (Screen-Grid) Supply Voltage   — 660 volts 

Grid-No.2 Voltage   — 250 volts 

Cathode Current   - 18 IB mA 

Plate Dissipation   1.5 2.1 watts 

Grid-No.2 Input   J — 0.7 watt 

CHARACTERISTICS 

Plate Voltage   170 160 volts 

Grld-No.S (Suppressor-Grid) Voltage   — 0 volts 

Crld-No.2 Voltage   — 136 volts 

Grid-No.l (Control-Grid) Voltage   —1.0 —1.7 volts 

Mu Factor, Grid-No. 1 to Grid-No.2   — 66 

Amplification Factor   66 — 

Transconductance   4800 14000 pmbo* 

Plate Current   8.6 18 mA 

Grid-No.2 Current   — 6 mA 

MAXIMUM CIRCUrr VALUES 

Grid-No.l-Circuit Resistance    1 1 megohm 

•With a maximum duty factor of 0.18 and maximum pulse duration of 18 microseconds. 

Refer to chart at end of section. 6Y5 

6Y6GA/ 

3^_1_ ) \ BEAM power tube 

oT6G 

Glass octal type used as output amplifier in radio re- 

ceivers and in rf-operated, high-voltage power supplies 

nc ^3 in television equipment Outlines section. 19B; requires 

7AC octal socket. 

Heater Voltage (ac/dc)   6.8 volts 

Healer Current   1.26 amperes 

Peak Healer-Cathode Voltage   JtlBO max volts 
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• * 

Direct Intcretectrode Capadtance* (Appro*.): 

Grid No. I to Plot*   

Grid No.l to Cftthode, He»t«r, Grid Na2, end Grid No.S 

Plato to Cathode. Heater, Grid No. 2, and Grid No.d 

Class Al AmpUfisr 

MAXIMUM RATINGS (Design-Contor Values) 

Plato VoKafc   

Grid-No.2 (Screen-Grid) Supply Voltage   

Grid-No.2 Voltage      

Plate Dhaipation    

Grid-No.l Input: 

For grld-No.2 voHagcs up to 100 voHa   

For grid-No.2 voltagea between 100 and 200 volta .. 

TYPICAL OPERATION 

Plate Voltage   

Grid-No.2 Voltage     !!!.!!!! 

Grid-No.I (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 Reafetance (Appro*.)   

Transconductance   

Load Reabtance   

Total Harmonic DUtortion    

Maximum-Signal Power Output   

MAXIMUM CIRCUIT VALUES 

Grid-No. 1-Circuit Reebtanee: 

For fixed-biaa operation   

For eathode-bias operation   

0.7 

12 

7.5 

PF 

I>F 

PF 

200 

200 

12.5 

1.76 

volte 

volU 

curve page 96 

watta 

watte 

curve page 96 

165 200 voHa 

1S6 165 volts 

—12.5 —14 volts 

16.6 14 volts 

66 61 mA 

60 66 mA 

3.6 2.2 mA 

114 9 mA 

9600 16600 ohms 

7000 7100 //mhos 
* i ▼ i ▼ i 

2600 ohms 

per cent 10 10 

6.6 6 watts 

0.1 

0.6 

megohm 

megohm 

6Y7G Refer to chart at end of section. 

6Y9 

uy? DUAL PENTODE « 

Miniature type for use in color and black-and-white **1(5 

television receiver applications. Unit No. 1 is used as 

a video output pentode, and unit No. 2 as a sound if 

amplifier, age amplifier, or sync separator. Outlines 

section, 6L, except has 10-pin base; requires minia- 

ture 10-contact socket. Type 11Y9 is identical with 

type 6Y9 except for heater ratings. 

•Y> 11Y» 
VoitaKe   6.8 11 

Heater Current   0.2 0.46 

Peak Heater-Cathode Voltage   ±200 max ±200 

Direct Intereiectrode Capacitances: 

Unit No.l: 

Plate to All Other Elemcnta (except grid No.1)   7 

Grid No.l to All Other Elements (except plate)   12 

Plate to Grid No.l      05 

Unit No.2: 

Plate to All Other Elements (except grid No.l)   11 

Grid No.l to All Other Elements (except plate)   10 

Plate to Grid No.l    140 

Grid No.l to Heater   <100 

Plate to Plate     <160 

Grid to Grid   <10 

Plate (Unit No.l) to Grid No.l (Unh No.2)   <100 

Plate (Unit No.2) to Grid No.1 (Unit No^>   <5 

Class Aj Amplifier 

MAXIMUM RATINGS (Deaign-Maximum Values) 

Unit No.! Unit No J 

Plate Supply Voltage   660 660 

Plate Voltage   250 260 

Grid-No.2 (Screen-Grid) Supply Voltage   660 660 

Grid-No.2 Voltage   260 260 

Cathode Current     60 16 

Plate Dissipation   6.0 1.6 

Grid-No.2 Input   24 04 

s 5 
IS 

7 

a 

e 
* 

lOt 

volts 

ampere 

volts 

PF 

PF 

fF 

pF 

PF 

fF 

fp 

fF 

fF 

fF 

fF 

volts 

vohs 

volts 

volts 

mA 

watts 

watts 
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CHARACTERISTICS 

Plata Voltage  

GHd-No.2 VotUca   

Grid-No.l (ConUrol-Grid) Voltaic   

Mu Factor^ Grid-HoA to GHd-Na2  

Internal R«l*Unce   

TranacondueUiDce  '  

Plate Current   

GHd-No.2 Current    

MAXIMUM CIRCUIT VALUES 

GHd-No.l^Clretiit Resistance   

Refer to chart at end of section^ 

Refer to chart at end of section. 

170 

170 

—8.6 

ss 

40 

21000 

40 

6.5 

150 

150 

85 

16# 

6600 

10 

8.0 

volts 

volts 

volts 

Vohms 

jtmbos 

mA 

znA 

megohm 

6Z5 

6Z7G 

4 y 

3 

r 
r- 

9 
NC 

6Z10 

12BT 

PENTODE- 

BEAM POWER TUBE 

Ouodecar type used as a combined Hmiter, discrimi- 

nator, and audio power-output tube in FM radio and 

television receivers. Outlines section, 8C; requires 

duodecar 12-contact socket. 

Hester Voltsge (se/dc)   

Hester Current   

HesUr-Csthode Voltage: 

Peak value     

Average value   

DCreet Imereleetrode Capacitances: 

Pentode Unit: 

Grid No.l to Grid No.S    

Grid No.l to Cathode. Heater. Grid No.2. Grid No.6^ Plate. 

and Internal Shield   

Grid No.* to Cathode, Heater. Grid No.l. Grid No,2. Plate. 

and Internal Shield     

Beam Power Unit: 

Grid No.l to Plate   

Grid No.l to Cathode. Heater, Grid No.2, and Grid No.8   

Plate to Cathode, Heater. Grid No.2. and Grid No.S    

Pentode Unit As Class A, Amplifier 

CHARACTERISTICS 

Plate Voltige   

GricKNo.3 (Suppressor-Grid) Voltage  

Grid-No.2 (Screen-Grid) Supply Voltage   

Orld-No.2 voltage   

Grid No. 1 (Control-Grid) Voltage   

Grjd-No.2 Resistor   

Plate Resistance   

Transconductanee. Grid No.l to Plate   

Tranacondnetance. Grid No.S to Plate   

Average Plate Current   

Grid-No.2 Current   

Grid No.l Voltage (Approx.) for plate current of 

20 M  

Grid No.S Voltage (Approx.) for plate current of 

20 M  

Beam Power Unit as Class Ai Amplifier 

MAXIMUM RATINGS (Duign'Maximum Values) 

Plate Voltage   

Grid-No.2 (Screen-Grid) Voltage   

Plate Dioaipation        

Grid-No.2 Input   

TYPICAL OPERATION 

Plate Voltage   

Grid-No.2 Voltage   

Grid-No.l (Control-Grid) Voltage    

Peak AF Grid-No. Z Voltage  

Zero-Signal Plate Current     

Maximum-SlgnaJ Plate Current   

Zero-Signal GrSd-No.2 Current   

Maximum-Signal Grid-No.2 Current   

Plate Itmbteoce (Approx.)   

Truna conducts nee   

6.3 

0.95 

±200 max 

100 max 

0.009 

4.4 

3.2 

0.22 

11 

7.6 

275 

276 

10 

£ 

260 

260 

—8 

8 

36 

89 

3 

13 

0.1 

6600 

volts 

ampere 

volts 

volts 

PF 

PF 

PF 

PF 
pF 

PF 

136 185 1SS volts 

4 4 4 volts 

 ¥ 280 280 volts 

76 —— volts 

0 0 0 volts 
_ SS 83 kohms 

—   megohms 

—   360 ^imhos 

— — 700 ^mhoe 

— 6 — mA 

4.6 — — mA 

— — —4 volts 

, ■ —4 
volts 

volts 

volts 

watts 

watts 

volts 

volts 

volts 

volts 

mA 

mA 

mA 

mA 

megohm 

junhos 
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Load Ratbianet   5000 

Total Harmonic Dbtortlon  8.5 

Kaximtm-Sianal Power Output   4^ 

MAXIMUM CIRCUIT VALUES 

Grid-Ho.l-Circuit Rcaiatanca: 

For HxmLbiaa operation   0.25 

For cathode-bias operation   0.5 

Pentode Unit as Umiter and Discriminator 

MAXIMUM RATINBS (Design-Msximum ValUM) 

Plate Supply Voltaac     880 

Grid-No.2 Voltaae   SS0 

Grid-No.l Voltage. Peak poeitlve'value     60 

Average Cathode Current   18 

6ZY5G Refer to chart at end of section. 

7A4 Refer to chart at end of section. 

7A5 Refer to chart at end of section. 

7A6 Refer to chart at end of section. 

7A7 Refer to chart at end of section. 

7A8 Refer to chart at end of section. 

7AD7 Refer to chart at'end of section. 

7AF7 Refer to chart at end of section. 

7AG7 Refer to chart at end of section. 

7AH7 Refer to chart at end of section. 

7AU7 Refer to type 12AU7A. 

784 Refer to chart at end of section. 

7B5 Refer to chart at end of section. 

7B6 Refer to chart at end of section. 

7B7 Refer to chart at end of section. 

7B8 Refer to chart at end of section. 

7C5 Refer to chart at end of section. 

7C6 Refer to chart at end of section. 

7C7 Refer to chart at end of section. 

7E6 Refer to chart at end of section. 

7E7 Refer to chart at end of section. 

7EY6 Refer to chart at end of section. 

7F7 Refer to chart at end of section. 

7F8 Refer to chart at end of section. 

7G7 Refer to chart at end of section. 

7H7 Refer to chart at end of section. 

ZHOe/PCFS. ^ 10 tyI,e 6HG8- 

ohnu 

p«r cent 

w»tta 

m«gohn 

megohm 

volU 

volu 

volt* 

mA 



Technical Data 375 

Refer to chart at end of section. 7J7 

Refer to chart at end of section. 7K7 

Refer to chart at end of section. 7L7 

Refer to chart at end of section. 7N7 

Refer to chart at end of section. 7Q7 

Refer to chart at end of section. 7R7 
4 

Refer to chart at end of section. 7S7 

✓ 

Refer to chart at end of section. TV? 

Refer to chart at end of section, 7W7 

Refer to chart at end of section. 7X7 

Refer to chart at end of section. 7Y4 
4 

Refer to chart at end of section. 7Z4 

Refer to type 6AR11. 8AR11 

Refer to type 6AU8A. 8AU8 

Refer to type 6AW8A. 8AW8A 

Refer to type 6B10. 8B10 

Refer to type 6BA8A. 8BA8A 

Refer to type 6BA11. 8BA11 

Refer to type 6BH8. 8BH8 

DUAL PENT0DE 

8BM11 

Duodecar type used as if amplifier in television re- 

ceivers. Unit No.l is a semiremote-cutoff pentode, and 

e un5t ^ 2 is a sharp-cutoff pentode. Outlines section, 
** dJ t®) ^ 8B; requires duodecar 12-contact socket. Heater: volts 

H H (ac/dc), 8.4; amperes, 0.45; maximum heater-cathode 

12FU volts, ±200 peak, 100 average. 

Class At Amplifier 

MAXIMUM RATIN6S (Design-Maximum Values) 

Uelt N#.l UnK Na.2 

Plate Voltage   ISO ISO Tolts 

Grid-No.3 (Suppr«8or-Grld> Volume     0 0 volts 

Grld-No.i (Screen-Grid) Voltice •     130 160 volts 

Grid-No. 1 (Control-Grid) VoltA*e» Positive-bU« voluo 0 0 volts 

Piste Dfcsipstfoo   IX 2*2 wstts 

Grid-No^ Input  0.60 0.66 wstt 

CHARACTERISTICS 

Piste Supply Volume   126 126 volts 

Grid NoJ    Connected to eathodc st socket 

Grid-No^ VolUsrt  126 126 volU 

Cstbode-Bise Resbtor    66 120 

Piste ResitUnce (Appro*.)     220000 300000 ohms 

Trsnsconductenee   $600 0600 *inboe 

Piste Current   li 0.0 mA 

Grid-No^ Current          3*6 2.6 mA 

Grid-No.! Voltsge (Appro*.) for piste current of 

20 sA  — —6.6 volt* 

Grid-No.l Voltes* (Appro*.) for trsnsconductsnee of 

60 juaho   —16*6 — volts 

MAXIMUM CIRCUIT VALUES 

Grid-No.l-Circuit Resbtsnce. for esthode-biss 

operstioa   1.0 0.26 mesohm 
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8BN8 

8BQ5 

Refer to type 6BN8. 

Refer to type 6BQ5. 

8BQ11 

11BQI1 

SEMI REMOTE-CUTOFF 

DUAL PENTODE 

Duodecar type used as intermediate-frequency ampli- 

fier in television receivers. Outlines section, 8B; re- 

quires duodecar 12-contact socket. Type 11BQ11 is 

identical with type 8BQ11 except for heater ratings. 

G?ei 
is 

7 b 

9 0 

4 t 

<0 5 

s 
ff 

Kn 12 

K 

12DM 

H«at«r Voltage (mc/dc)   

Heater Current   

Heater Warm-up Time (Average) 

Heater-Cathode Voltage: 

Peak value   

Average value   

8BQ1I 

$.4 

OJ 

11 

I1BQ11 

11.2 

OAS 

II 

* ♦ 

0.022 

10 

2.8 

Direct loterelcctrode Capacitances: 

Grid No.l to Plate   

Grid No.l to Cathode, Heater, Grid No.2, 

Grid NoJ. and Internal Shield  

Plate to Cathode, Heater, Grid No.2, Grid No.3» 

and Internal Shield  

Grid No.l to Cathode, Heater, Grid No.2, 

Grid No.8# Grid No.8 of Unit No.l, and 

Internal Shield >.••••« 

Plate to Cathode, Heater, Grid No.2, Grid .No.8, 

Grid No4l of Unit No.l, and Internal Shield 

Plate of Unit No.l to Plate of Unit No.2   

Grid No.l of UnH No,! to Plate of Unit No.2   

Grid No.l of Unit No,2 to Plate of Unit No.l   

Grid No.l of Unit No.l to Grid No.l of Unit No.2 .. 

Class A, Amplifier 

MAXIMUM RATINGS (D«9ign-Maximum Values) 

Plate Voltage  

Grid-No^ (Siippreaaor-Grid) Voltage         

Grid-No.2 (Screen-Grid) Supply Voltage   

Grid-No.2 Voltage   

Grid-No.l (Control-Grid) Voltage. Poeltlve-biaa value 

Plate Diaeipation   

Orid«Ko.2 Input: 

For grid-No.2 voltages up to 165 volt*   

For grid-Novoltages between 165 and 330 volte 

CHARACTERISTICS 

Plate Supply Voltage   

Grid No.3   

Grid-No.2 Voltage     

Cathode-Bias Realstor   

Plate Reaiatance (Approx.)   

TranaoonducUnce   

Plate Current   

Grid-No.2 Current   

Grid-No. 1 Voltage (Approx.) for plate current 

of 20 ;iA     

Grid-No. 1 Voltage (Approx.) for traneconductance 

of 50 ixmho   

MAXIMUM CIRCUIT VALUES 

Grid-No. 1-Circuit Reaiftanee. for calhode-bUa 

operation   

ODIII1 MEDIUM-MU TWIN TRIODE— 

ODUI I SHARP-CUTOFF PENTODE 

Duodecar type used in television receiver applications. 

Ootllaes section, 8C; requires duodecar 12-cpntact 

socket Heater: volts (ac/dc), 7.8; amperes, 0.6; warm- 

up time, 11 seconds, maximum heater-cathode volts, 

±200 peak, 100 average. 

±200 max ±200 max 

100 max 100 max 

Unit Na.1 Unit 

0.024 

21 

2.8 

0.016 

0,002 

0.008 

0.002 

vnlt* 

ampere 

sceonch 

volta 

volts 

l>F 

PF 

pF 

PF 

pF 

pF 

pF 

pF 

pF 

Unit No.l Unit Na.8 

880 830 volts 

0 0 volt* 

830 830 volts 

See curve page 06 

0 0 volta 

8.1 8.1 watts 

0.65 0.55 watt 

See curve page 96 

125 125 volts 

Connected to cathode at socket 

225 IZS volts 

M 56 ohms 

0.2 0.2 megohm 

10500 13000 pi mhos 

11 11 mA 

a.5 3.8 mA 

— —8 volts 

—15 volts 

2.0 0.26 megohm 

OT, PT 

B T 

5 S 

02p 
4 9 

PT 10 8 
2 

2 1 
Kp.03p KT t 12 IS 

H H 

12FP 
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Class At Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

Badh 

Pantoda Unit Trtode Unit 

Plat* VolUae  S30 530 - yolta 

Grid-No^ <8cra«n-Grld) Supply VoltaRt   830 — volts 

Grld-No.2 Volume  S«« curve p»«« 00 — 

Grid-No.1 (Cootrol-Grid) Voltafe* Poeitive-bias value 0 0 volts 

Plate Diaaipatkm   2.B watts 

Grid-No.2 Input: 

For grid-NoJ2 voltaaca up to 165 volts  0.53 — watt 

For arid-No.2 voltares between 366 and 330 volts See curve page 96 — 

CHARACTERISTICS 

Plate Supply Voltage   125 126 volts 

Crld-No.2 Voltage   125 — volts 

Grid-No.l Voltage   —1.0 — volts 

Cathode-Bias Resistor   — 68 ohms 

AmpUftcattan Factor   — i3 

Plate Resbtmnee (Appro*.)   200000 50000 ohms 

Transconduetaoce     7500 8600 ^mhos 

Plate Current     12 13.5 mA 

Grid-NoJJ Current   4,0 — mA 

Grid Voltage (Appro*.) for plate current of 100 — —8 volts 

GHd-No.l Voltage (Appro*.) for plate current 

of 30 nA    —8 — volts 

MAXIMUM CIRCUIT VALUES 

Grid-No.l-Circuit Resistance: 

For fixed-bias operation  0.5 0.6 megohm 

For cathode-bias operation   1.0 1.0 megohm 

Refer to type 6FQ7/6CG7, 8CG7 

Refer to type 6CM7. 8CM7 

Refer to type 6CN7. 8CN7 

Refer to type 8CS7. 8CS7 

Refer to type 6CW5. 8CWS 

Refer to type 6CX8. 8CX8 

Refer to type 6EB8. 8EB8 

Refer to type 6EM5. 8 EMS 

Refer to type 6ET7. 8ET7 

Refer to chart at end of section. 8FQ7 

Refer to type 6FQ7/6CG7. 8FQ7/8C07 

Refer to type 6GJ7. 8GJ7 

Refer to type 6GN8. 8GN8 

Refer to type &JV8. 8JV8 

Refer to type 6KA8. 8KA8 

Refer to type 6LC8. 8ICS 

Refer to type 6LT8. 8LT8 

H * 
6 4 

•Sp T 

6 KT % 

4 

MEDIUM-MU TRI0DE— 

SHARP-CUTOFF PENTODE 

9A8 

9A8/ 

PCF80 

Miniature types used as combined oscillator and mixer 

9AE tubes in vhf color and black-and-white television re- 

ceivers. Outlines section, 6B; require miniature 9-contact socket. Heater: 

volts (ac/dc), 9; amperes, 0.3; maximum heater-cathode volts, +100, —200 

peak; —120 average. 
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Class Aj Amplifier 

MAXIMUM RATINGS (Design-Center Values) Triefe Uait PeatoA* 

PUte Supply VolUf*   5W 550 

Pi*t« VoIUgt   250 250 

Grid«No.2 (Sereeo^Grid) VolUfe   — 175 

Cathode Current   14 14 

PUte Dbftipetkm   1.5 1.7 

Grid~No.2 Input    — 0.5 

CHAHACTERISTICS 

Plate Voltare   100 170 

GHd*Ho.2 Voltage    — 170 

Grid^No-1 Voltaae   —2 —2 

Amplification Factor   80 47* 

Plate Reeiatance (Appro*.)   — 0.4 

Tranecondueteace   5000 6200 

Plate Current   14 10 

GHd-No.2 Current    — 2.8 

MAXIMUM CIRCUIT VALUES 

Grid'No.i-CSrcuit Heaiatance: 

For flxed^laa operation   0.6 0.6 

For cat bode-bias operation   0.5 I 

9 Grid No.2 to Grid No.l. 

9AU7 Refer to type 12AU7A. 

Unit 

ro)t3 

Yolte 

▼olte 

mA 

watte 

watt 

volte 

volte 

volte 

mtffohm 

pmhoa 

mA 

mA 

megohm 

megohm 

OD 111 BEAM POWER TUBE— 

VDJII SHARP-CUTOFF PENTODE 

Duodecar type used in two-stage video-if-amplifier in (avv^wJn) 

television receivers. Pentode unit is used as the input ^ ^7""""® ^ei 

stage and beam power unit as the output stage. Out- H H 

lines section. 8B; requires duodecar 12-contact socket. 12FU 

Heater Voltage (ac/dc)   9.6 volts 

Heater Current    0.45 ampere 

Heater Warm-up Time (Average)   11 eeconda 

Heater-Cathode Voltage: 

Peak value  ±200 max volts 

Average value  100 max volts 

Direct Interelectrode Cspacltascee: 

Pentode Unit: 

Grid No.l to Plate  0.008 pF 

Grid No.l to Cathode, Heater. Grid No.2, Grid No.*, Grid No.3 

of Beam Power Unit, and Internal ShMd    9.6 pF 

Plate to Cathode, Heater, Grid No.2, Grid No.8, Grid No.3 

of Beam Power Unit* and Internal Shield   3 4 pF 

Beam Power Unit: 

Grid No. I to Plate   0.016 pF 

Grid No.l to Cathode, Heater, Grid No.2, Grid No4, 

and Internal Shield        8-5 pF 

Plate to Cathode, Heater, Grid NoJL Grid Noj, 

and Internal Shield      2.0 pF 

Class Ax Amplifier 

Pentode Beam 

MAXIMUM RATIN6S (DetiftrvMnximum Values) Unit Fewer Unit 

Plate Voltage    160 160 vdU 

Grid-No^ (Suppreasor-Grid) Voltage: 

Poeilive-bias value   16 0 vohs 

Negative-bias value   —50 — volts 

Grid-No^ (Screen-Grid) Voltage   160 160 voUs 

Grid-No. 1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 

Plate Dissipation   2.8 2.2 watt* 

Grid-No.2 Input   1.25 0.55 watta 

CHARACTERISTICS 

Plate Supply Voltage        110 125 volts 

Grid No.8   Connected to cathode at socket 

Grid-No^ Voltage  110 125 volts 

Grid-No.l Resistor    0.1 — megohm 

Cathode-Bias Resistor   — 120 ohms 

Plate Resistance (Approx.)   40000 40000 ohms 

Transconduetance   7600 9600 pmhos 

Plate Current          6.6 6.5 mA 

Grid-No^ Input   6A 2.5 mA 

Grld-No.l Voltage (Approx.) for plate current 

of 20 *A   —5 —4.5 volts 
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MAXIMUM CIRCUIT VAtUES 

Grid-No. 1-Circuit JteflUtmnce 

Grid-No ^-Circuit RcmUtaoco 

0.1 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to type 6EA8, 

Refer to type 6GV8. 

megotuoft 

9BR7 

9CL8 

9EA8 

9GV8 

H 

H 63 
3 

4 6 

3 7 

0 2 
G 

9 

K 

9KC6 

9RF 

SHARP-CUTOFF PENTODE 

Miniature type used as chroma bandpass amplifier, 

color demodulator, or video amplifier in color tele- 

vision receivers. Outlines section, 6£; requires minia- 

ture 9-contact socket Hester: volts, 8.7; ampeyes, 0.45; 

warm-up time, 11 seconds; maximum heater-cathode 

voltage, ±200 peak, 100 average. 

Class A, Amplifier 

MAXIMUM RATINGS (Design-Msximum Values) 

Plate Voltage   

Grid-No^ (Screen-Grid) Supply Voltage   

Grid-No.2 Voltage   

Grid-No.8 (Suppreeeor-Grid) Voltage: 

Poaltlve-blaa value    

Negative-biaa value     

Grid-No. 1 (Control-Grid) Voltage. Poeitive-blaa value 

Plate Dieaipatlon     

Grid-NoJ!: Input: 

For grid-No. 2 voltagea up to 165 volt#  

For grid-No.2 voltagea between 165 and 380 volte 

CHARACTERISTICS 

Plate Supply Voltage   

Grid-No.Z Voltage   

Grid-No.l Voltage   

Grld-No.S Voltage (referred to negative end of 

cathode) 

Cathode-Riaa Recietor   

Plate Current   

Grid-Ko.2 Current   

Traneeonductance: 

Grid No.l to plate     

Grid No.3 to plate   

Plate Realstanee (Approx.)   

GHd-No.l Vohage (Approx.) for plate current 

of 100 aA    

MAXIMUM CIRCUIT VALUES 

Grid-No.l-Circuit Reabtance: 

For ftxed-biaa operation   

For cathode-biaa operation   

Grid-No.8-Circuit Keabtanoe   

Refer to type 6KZ8. 

Refer to type 6U8A. 

Refer to chart at end of section. 

Refer to type 6ALII. 

Refer to chart at end of section. 

Refer to type 6CW6. 

Refer to type 6DE7. 

Refer to type 6DR7. 

Refer to type 6DX8. 

400 volte 

830 voha 

Sec curve page 96 

0 

—100 

0 

7.0 

volte 

volte 

volte 

watte 

250 250 50 

150 100 100 

0 —1,0 0 

0 —26 
• _ 

56 0 

18 1.0 25 

• 13.0 26 

24000   MI'MW 

600 — 

55000   — 

—4.1 - -   

1.5. watte 

See curve page 96 

voha 

volte 

volte 

volte 

ohm* 

mA 

mA 

am boa 

ttmhca 

obraa 

volte 

0.26 

0.6 

1.0 

megohm 

megohm 

megohm 

9KZ8 

9U8A 

10 

10AL11 

10C8 

10CW5 

10DE7 

I0DR7 

10DX8 

10DX8/ICL84 
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10EG7 
DUAL TRIOOE 

Glass octal type used as combined vertical-deflection 

oscillator and vertical-deflection amplifier in tele- 

vision receivers. Outlines section, 13B; requires octal 

socket. Heater; volts (acMc), 9.7; amperes, 0.6; warm- 

up time (average), 11 seconds; maximum heater-cath- 

ode volts, ±200 peak, 100 average. For maximum rat- 

ings and characteristics, refer to type 6EW7. 

cr 
4 

«r > 4 

2 

C 

10EM7 

lOOW 

10GF7A 

10GK6 

10GN8 

10HF8 

Refer to type 6EM7. 

Refer to type 6GF7A. 

Refer to type 6GK6. 

Refer to type 6GN8. 

Refer to type 6HF8. 

I0JA8 

HIGH-MU TRIOOE— 

SHARP-CUTOFF TETRODE 

Miniature type used in color and black-and-white tele- 

vision receiver applications. The triode unit is used as 

a sync separator, sync clipper, and phase inverter; the 

tetrode unit is used as a video amplifier. Outlines sec- 

tion, 6£; requires miniature 9-cotttact socket. 

Voltajr* (ac/Uc)   

Current    :  

Heater Warm-up Time     

Heater-Cat bode Voltage: 

Peak vahie   

Average value     

Direct 1 n tare lee t rode Capacitances : 

THode Unit: 

Grid to Plate   

Grid to Cathode* Pentode Cathode, Heater, Pentode Grid No.3, 

and Internal Shield   

Plate to Cathode. Pentode Cathode, Heater, Pentode Grid No.8, 

and Internal Shield   

Pentode Unit: 

Grid No.l to Plate   

Grid No.l to Cathode, Heater, Grid No.2, Grid No.8, and 

Internal Shield   

Plate to Cathode. Heater, Grid No.2, Grid No.8, and 

Internal Shield   

Grid No.l to TrSode Plate   

Plate to Triode Grid   

Plate to Triode Plate   

H IS 

5 

t 4 

7 8 

Z 
Or 

e 

KT 

10.5 volts 

0.4B ampere 

11 seconds 

±200 max volts 

100 max volts 

4.6 pF 

2.6 PF 

2.6 PF 

0.1 max PF 

11 PF 

4.4 PF 

0.005 max PF 

(KOIS max PF 

0.17 max pF 

Class A, Amplifiar 

MAXIMUM RATINGS (Design-Maximum Valuas) 

Plate Vohaae   

Grld-No.2 <8ereen-Grid) Supply Voltaae   

Grid-No.* Voltaac    

Orid-No.l (Control-Grid) Voltaae* Poaltive-biaa value 

Plate Dissipation   

Grld-No.2 Input: 

For arid-No.t voHaaea up to 165 vohs   

For arid-No.2 voltages between 156 and 8S0 vo!U 

CHARACTERISTICS 

Plate Voltage   

Grid-No. 2 Voltage   

Grid-No, 1 Voltage   

Ampliflcatlon Factor   

Plate Resistance   

Tram conductance   

Triede Unit 

185 260 

—2 —2 

60 76 

18000 17000 

2600 400O 

Triad# Unit TelrtMie Unit 

860 880 

— 830 

— See curve page 05 

0 0 

1 s 

— 1.5 

— See curve page 96 

Tetrode Unit 

30 

185 

0 

185 

186 

—1.5 

6660 

12600 

200 

135 

—1.6 

7000 

uooo 

volta 

volts 

volts 

watts 

watts 

volts 

voha 

vohs 

ohms 

junhos 
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PlaU Currtnt   

Grid»No.2 Current   

Grid-No. i Voittf* (Appro*.) • 

for pUU current of 10 *A 

MAXIMUM CIRCUIT VALUES 

Grid-No. I-Circuit Resfetftnee: 

For Axed-bU* opermtion .   

For c*tho4«-biM operation   

• Tbtft vmhie enn be meeeured by • method involviof 

maximum re tinge of the tube wil] not be exceeded. 

Refer to type 6JT8. 

2 4 82* 17 18 mA 

— 14' 4.2 4 mA 

•4.8 —7 —6 —6 vo!U 

Tried* UaH TetredeUBit 

0.5 0.26 

1 1 

megohm 

megohm 

» recurrent waveform auch that the 

10JTB 

MEDIUM-MU TRIODE— IAIVO 

SHARP-CUTOFF PENTODE lUJfO 

Miniature type used in television receiver applications. 

The pentode unit is used as a video amplifier, and the 

triode unit as a sync separator. Ootlines section, 6E; 

requires miniature 9-contact socket. Heater: volts 

(ac/dc), 10.5; amperes, 0.46; warm-up time (average), 

11 seconds; maximum heater-cathode volts, ±200 peak, 

100 average (—300 peak, —200 average for triode 

unit). 

Class A, Amplifier 

MAXIMUM RATINCS (Design-Maximum Values) Trie* Unit Paatofe Unit 

PUt* Voltige   

Grid-No.2 (Screen-Grid) Supply Voltege 

Grid-No. 2 Vohege 

N 

& 
4 * IS 

7 3 

* 2 

<*P 

* 

K 

90X 

Grid-No. 1 (Control-Grid) VoKsge, Po*iUve-bi*s value 

Plate Diaaipation   

Grid-No.2 Input: 

For grid-No.2 voHsgea up to 166 volta   

For grid-No.2 voltatea between 166 and S60 volts 

CHARACTERISTICS 

Plate Voltage   

Grid-No.2 Voltage   

Grid-No. 1 Voltage   

Cathode-Bias Resistor   

Amplification Factor   

Plate Rasiatance (Appro*.)   

Tranaco ndu eta n ee 

Plate Current   

Grid-No.2 Current   

Grid Voltage (Appro*.) for plate current of 10 *iA .. 

MAXIMUM CIRCUIT VALUES 

Grid-No.l-Circuit Resistance: 

For fixed-bias operation    

For cathode-biaa operation   

• Tbia value can be measured by a method involving a recurrent waveform tuch that the 

maximum ratings of the tube will not be exceeded. 

880 880 volts 

380 TO itS 

— See curve page 26 

0 0 volts 

2 6 watts 

l.l 

See curve page 96 

watts 

126 60 200 volts 

—- 160 160 volts 

— 0 — volts 

68 — 100 ohms 

46 

400 — 66000 nhma 

10400 

16 

—8 

0.6 

1 

60 

18' 

11000 

24 

4.8 

—10 

0.26 

1 

pmhoa 

raA 

mA 

volts 

megohm 

megohm 

Refer to type 6KR8. 

Refer to type 6KU8. 

Refer to type 6LE8. 

10KR8 

10KU8 

10LE8 

H 

H ®Sl. 
4 6 IS 

3 7 

2 0 
«? 

9 

SOX 

HIGH-MU TRIODE- lAlitfO 

SHARP-CUTOFF PENTODE I ULWo 

Miniature type used in television receivers applica- 

tions. The pentode unit is used as a video amplifier, 

and the triode unit for general-purpose use. Outlines 

section, 6E; requires miniature 9-contact socket 

Heater: volts (ac/dc), 10.5; amperes, 0.45; average 

warm-up time, 11 seconds; maximum heater-cathode 

volts, ±200 peak, 100 average. 



.382 RCA Receiving Tube Manual 

Class At Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

TrMk Unit Pentode Unit 

PJ.te Vollmge   MO OSO 

Grld-No.2 (Screen-Grid) Supply VolUye   — 330 

Grid-No^ VolUe«   S«e curve p«gc M 

GHd-No.l (Control-Grid) Voltnge. Poeitlve-bU* value 0 0 

Plate Dinipatlon     1.6 4.0 

Grtd-NoJZ Input: 

For »rid-No.2 voltaffca up to 105 volte  — l.B 

For rrid-No.2 voltage* between 165 and ISO volta See curve page 06 

CHARACTERISTICS 

Plate Supply Voitaae   200 35 200 

Grid-No.2 Supply Volta«e   — 100 100 

Grid-No.l Voltaae   —2.0 0 — 

Cathode-Bia* Resistor   — — 82 

AmpU ft cation Factor  75 — — 

Plate Resistance (Approx.)   18T00 — 60000 

Transconductance  4000 — 18000 

Plate Current   2.8 48 16.6 

Grld-No.2 Current   — 12.5 2.8 

Grid Voltage (Approx.) for plate current of SO mA —"4 — — 

GHd-No.l Voltage (Approx.) for plate current 

of 100 pA    — — —5.5 

MAXIMUM CIRCUIT VALUES 

Grid-No. 1 -CIrcult Resistance: 

For ftxed-bias operation   0.5 0.5 

For cathode-bias operation     1.0 1.0 

ini70 HIGH-MU TRIODE— 

IULZ.O SHARP-CUTOFF PENTODE f» 

Miniature type used in television receiver applications. ^ 

The pentode unit is used as a video amplifier, and the (3 

triode unit for general-purpose use. Outlines section. (2 

6E; requires miniature 9-contact socket. Heater: volts 6t 

(ac/dc), 10.5; amperes, 0.45; warm-up time, II seconds; 

maximum heater-cathode volts, ±200 peak, 100 

average. 9DX 

Class Ai Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

Triads 

Unit Psnladc Unit 

Plate Voltage   800 225 

Gr!d-No.2 (Screen-Grid) Voltage  — 160 

GHd-No.l (Control-Grid) Voltage, 

Posltlve-blas value   0 0 

Plate Dissipation   1.0 4.5 

GHd-No.2 Input      — 2.0 

CHARACTERISTICS 

Plats Supply Voltage      250 80 80 200 . 

Grid-No.2 Supply Voltage   — 140 140 140 

Grid-No. 1 Voltage   —2.0 0 —1.0 —2.0 

Amplification Factor   110 — — — 

Plate Resistance (Approx.)   52000 — — 150000 

Transconductance   2100 — 11000 0600 

Plate Current   l.l ■ 30 16 12 

GHd-No.2 Current   — 18.5 0.5 2.5 

Grid Voltage (Approx.) for plate 

current of 10 pA   —8.5 — — — 

GHd-No.l Voltage (Approx.) for plate 

current of 500 mA   — — -—4 —4.2 

MAXIMUM CIRCUIT VALUES 

Grid-No. I-Circuit Resistance: 

For fixed-bias operation   0.5 0.5 

For cathode-bias operation   1.0 1.0 

11 Refer to chart at end of section. 

11AR11 Refer to type 6AR11. 

11BQII Refer to type 8BQ11, 

11CY7 Refer to type 6CY7. 

volts 

volts 

volu 

watts 

watts 

volts 

volts 

volu 

ohms 

ohms 

jtmhos 

mA 

mA 

voiU 

volts 

megohm 

megohm 

& 

9* 

o 

volts 

volts 

volu 

watts 

watU 

volts 

volU 

voiU 

ohms 

^unhos 

mA 

mA 

volts 

volu 

megohm 

megohm 
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H 5 
b 4 

^3 
7 3 15 

ft 2 

ft 

CjJS 

9BF 

SHARP-CUTOFF PENTODE IIHMZ 

Miniature type used as video output amplifier in color 

television receivers. Outlines section, 6£; requires 

miniature 9-contact socket. 

ArranteiMnt   

Heater Voltaac (ae/de)    

Heater Current   

Heater-Cathode Voltage: 

Peak value  

Average value   

Direct Interekctrode Capacitance*: 

Grid No.l to Plate   

Grid No.l to Cathode. Heater. Grid NoJS. Grid No.8. 

and Internal Shield  

Grid No.1 to Cathode. Heater. Grid Ne.2. Grid No.S. 

and Internal Shield     

Serke 

11.0 

0.3 

Class Ai Amplifier 

MAXIMUM RATIN6S (Design-Maximum Values) 

Plate Voltase 

Grid'No.2 (Screen-Grid) Supply Voltage    

Grld-No.2 Voltage   

Grid-No. 1 (Control-Grid) Voltage, Foaitlve-hiaa value .... 

Plate Diaaipation       

Grid-No^ Input: 

For grid-No^ voltages up to 165 volte  

For grid-No.2 voltages between 165 and 330 volte .... 

CHARACTERISTICS 

Plate Supply Voltage        

Grid-No.3 Voltage       

Grid-No.2 Voltage   

Cathode*Biaa Reels tor   

Plate Reaiatance (Approx.)   

Tranaconduetanoe   

Plate Current    

Grid-No^ Current   

Grid-No.I Voltage (Approx.) for plate current of 100 >aA 

MAXIMUM CIRCUIT VALUES 

Grld-No.l-Clrcuit Reaiatance: 

For Sxed-biaa operation   

For cathode-biaa operation   

Parallel 

6A0 

0.6 

±200 max 

100 max 

0.15 max 

14 

5 

volts 

ampere 

volte 

volta 

pF 

pF 

PF 

820 

3S0 

0 

7 

200 

• 0 

135 

47 

40000 

30000 

30 

5.2 

k.5 

0.1 

0^5 

volts 

volts 

curve page 36 

volta 

watts 

watt 

curve page 16 

volta 

volts 

volts 

ohma 

oh ma 

jtmhoa 

no A 

mA 

volts 

megohm 

megohm 

IIJEB 

IIKV9 

TYPE MHMT 

QRiO-No.2 VOLTS •135 

O I 

O 

lb 

h# -as 

u* 
a. 

3 
-\x> 

tci T5 US 

oW52K 

1 0 4 

2 
* ■ 

0 200 300 400 500 ®Q0 

PLATE VOLW #^(^T 

Refer to type 6JE8. 

Refer to type 6KV8. 
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11LQ8 

MEDIUM-MU TRIODE— 

SHARP-CUTOFF PENTODE 

Miniature type with frame-gprid pentode used in black- 

and-white television receivers. The triode unit is used 

in general-purpose voltage-amplifier circuits. The pen- 

tode unit is used in video-output circuits. Outlines 

section, 6E; requires miniature 9-contact socket. 

H & 
A A 

3 T 

2 a 
«T 

9 

Kr 

Heater VoHaft (ac/dc)   

Heater Current   

Heater Warm-up Time (Averaere)   

Heater-Cathode Vottaee: 

Peak value   

Average vahie   

Direct Inter elect rode Capacitancea (Appro*.): 

Triode UnH: 

Grid to Plate   

Grid to Triode Cathode, Pentode Cathode, Heater, Pentode 

Grid No.3, and Internal Shield   

Plate to Triode Cathode, Pentode Cathode, Heater, Pentode 

Grid No.S, and Internal Shield   

Pentode Unit: 

Grid No. I to Plate   

Grid No.l to Cathode, Heater. Grid No.2, Grid No.S, and 

Internal Shield   

Plate to Cathode. Heater, Grid No.2, Grid No.S, and 

Internal Shield    

Triode Grid to Pentode Plate   

Pentode Plate to Triode Plate   

10.2 

0.45 

II 

±200 max 

100 

4 ♦ a 

2.8 

4.2 

2.4 

0.12 max 

14 

4.8 

0.015 max 

0.17 max 

volte 

ampere 

aecooda 

volte 

volte 

PF 

PF 

PF 

PF 

PF 

PF 

PF 

PF 

Class A1 Amplifier 

MAXIMUM RATINGS (Design-MaKimum Values) Triode Unit Pentode Unit 

Plate Voltage   800 200 

Grid-No.2 (Screen-Grid) Supply Voltage   — 800 

Grid-No.2 Voltage   _ See curve page 06 

Grid-No. 1 (Control-Grid) Vohage, Positive-bia* value 0 0 

Plate Diaalnation   g 8 

Grid-No.2 Input: 

For grid-No.2 voltagee up to 150 volte   — 1 

For grid-No.2 voltagee between 150 and 200 volte — See curve page 06 

MAXIMUM CIRCUIT VALUES Triode Unit Pentode Unit 

Plate Supply Voltage   

Grid-No.2 Supply Voltage   

Catbode-Bia* Reeistor   

A mplifl cation Factor    

Plate Reeiatance (Approx.)   

Transeonductance   

Plate Current    

Grid-No.2 Current     

Grid-No.l Voltage (Approx.) for plate current 

of 100 mA   

125 

68 

46 

4400 

10400 

16 

•6 

125 

125 

62 

65000 

21000 

16.6 

S.l 

126 

66 

76000 

22000 

20 

2.6 

volta 

volte 

volte 

watte 

watt 

volte 

volte 

ohma 

ohme 

amhoe 

mA 

mA 

volte 

25 Trp* IIL08 

PEHTOCE SECTION 

0RID-Na2 VOLTS-^S 

TYPE IILQ8 

TRiooe sec now. 
N 

30 

£ <n 
in 

29 a: lu CO 

£> 
ORfO-NOil 

4 
so 

20 

2 £ 
S 

d 8 IS 
S -i 

Tb 

IS 10 a 

i 2 
5 

2 

zm 

0 400 200.- *00 - ^ 

PUTf VXTS PtATE VOLTS tecs-Rinr 
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CHARACTERISTICS 

Grid-No.it Re»btanc«: 

For fixcd-toiaa operation .. 

For catbodo-biaa operation 

Tri#da Unit Peotoda Unit 

Refer to type eYd. 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to chart at end of section. 
* 

Refer to chart at end of section^ 

0.6 

1 

0.1 

0.26 

megohm 

megohm 

I1Y9 

12 

12A5 

12A7 

12A8GT 

H 

H C| 6 
4 5 

a 
r 

2 a 

a 

ca r 

9EU 

12AB5 BEAM POWER TUBE 

Miniature type used in the output stage of automobile 

radio receivers operating from a 12-voIt storage bat- 

tery. Outlines section, 6E; requires miniature 9-contact 

socket. 

10.0 to 15.9 

0.2 

^:90 max 

volt® 

ampere 

volU 

0.7 max 

8 

8.6 

pF 

pP 

PF 

4 • 

Voltage Range (ae/dc)*   

Heater Current (Approx.) at 12.6 volte   

Peak Heater-Cathode Voltage   

Direct Inter electrode Capacitances: 

Grid No.l to Plate   

^Grid No,l 'to "Cathode. - Heater. Grid No.-t. -and Grid No.8 

Plate to Cathode, Healer, Grid No.2, and Grid No,8  

• For longest life, it b recommended that the heater be operated within the voltage range 

of II to 14 volte. 

Class A, Amplifier 

MAXIMUM RATINGS (Design-Center Values] 

Plate Voltage   

Grid-No.2 (Screen-Grid) Voltage   

Plate Dissipation   

Grid-No,2 Input   

Bulb Temperature (At botteet point)   

TYPICAL OPERATION WITH 12.i VOLTS ON HEATER 

Plate Supply Voltage   

Grid-Ko.2 Supply voltage   

Grid-No.l (Control-Grid) Voltage   

Cathode-Biaa Reeletor   

Peak AP Grid-No.l Voltage   

Zero-Signal Plate Current   

Maximum-Signal Plate Current   

Zero-Signal GrkUNo,2 Current   

Maximum-Signal Grid-No.2 Current   

Plate Reebtanee (Approx.)   

Tranaeonductancc   

Load Reaktance   

Total Harmonic Dkfcortkm    

Maximum-Signal Power Output   

MAXIMUM CIRCUIT VALUES 

Grid-No.l-Circuit Resistance: 

For fixed-bias operation   

For cathode-bias operation   

250 

200 

270 

10.6 

38.5 

88 

1.8 

3.2 

75000 

4000 

8000 

8 

3.8 

815 

285 

12 

2 

250 

250 

250 

—12,6 

12,5 

46 

47 

4.5 

7 

60000 

4100 

5000 

8 

4.5 

volts 

volts 

watts 

watts 

•c 

volts 

volta 

voHa 

ohms 

▼olts 

mA 

mA 

mA 

mA 

ohms 

junhoe 

ohms 

per cent 

watts 

0.1 

0.5 

megohm 

megohm 

Push-Pull Class AB, Amplifier 

MAXIMUM RATINGS (Same as for Singta-Tuba Class Ai Amplifier) 

TYPICAL OPERATION WITH 12.1 VOLTS ON HEATER (ValiMS are for two tubes) 

Plate Voltage   

Grid-No.t Voltage   

Grid-No. 1 Voltage   

Peak AP OHd-No.I-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 Reektance (Plate-to-Plate)     

Total Harmonic Distortion      

Maximum-Signal Power Output    

250 ▼olta 

250 volts 

—15 volte 

80 volts 

70 mA 

79 mA 

6 mA 

18 mA 

10000 ohms 

5 per cent 

10 watts 
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MAXIMUM Cltcurr VALUES 

Grld-No.l-Circuit RmUtiact: 

For operation 

For cathodo-biM oparatkm 

TYPE 12X05 

(WID-No.2 VOLTS-250 
(A 

O 

C 250 
♦15 a. C4 

It 
6 < 

410 *13200 30 = 

oc 
20 d o 

\ ♦ 
S 

10 _ 

^2 
150 415 

• 45 ECl o a ^ 
0 » 

o-J 
0 

NV 1 VOLTS Eft—s 
-10- too 

a 

Z 
eci I5< 10 ♦ 

lc ui o 
50 3 

4 lb 

A- E 

100 200 300 400 300 

PLATE VOLTS Ktt-erMt 

O.l 

o.s 

megohra 

megohm 

12AC6 Refer to chart at end of section. 

12AD6 Refer to chart at end of section. 

12AE6 Refer to chart at end of section. 

12AE6A 

12AE7 Refer to chart at end of section. 

12AF3 Refer to type 6AF3. 

12AF6 Refer to chart at end of section. 

12AH7GT Refer to chart at end of section. 

12AJ6 Refer to chart at end of section. 

12ALS Refer to type 6AL5. 

12AL8 Refer to chart at end of section. 

12AL11 Refer to type 6AL11. 

12AQ5 Refer to type 6AQ5A. 

12AT6 Refer to type 6AT6. 

HT| 

12 AT7 

12AT7/ HIGH-MU TWIN TRIODE 

ECC81 

Miniature types used as push-pull cathode-drive ampli- m 

fiers or frequency converters in the FM and television 9A 

broadcast bands. Outlines section, 6B; require miniature d-contact socket. 

Each triode unit is independent of the other except for the common heater. 

For typical operation aa a resistance-coupled amplifier, refer to Resistance- 

Coupled Amplifier section. 

Hmter ArrangenMOt: **"/•"*' _»*- 

HMUr VolUge (ge/xk)   1" 6-| , 

H««U»r Currtat   0 " SSH 

Peak HaaUr-Cathode Voltaga   2^0 ma* vpns 
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Direct Interelectrode Capftdttnees: 

Grid-Drive Opermtlon: 

Grid to Plate (Each unit)   1.5 

Grid to Cathode and Heater (Each unit)     2.2 

Plate to Cathode and Heater: 

Unit Ho. I   0.5 

Unit No.2       0.4 

Cat bode-Drive Operation: 

Cathode to Plate (Each unit)     0.2 

Cathode to Grid and Heater (Each unit)   4.0 

Plate to Grid and Heater (Each unit)   1.5 

Heater to Cathode (Each Unit)     2.4 

Class Ax Amplifier (Each Unit) 

MAXIMUM AND MINIMUM RATINGS (Design-Center Values) 

Plate Voltage   300 

Grid Vohare, N«*ative-biae value     —50 

Plate Dtaelpation   2.5 

CHAftACTERISTICS 

Plate 6uppiy Voitace   100 250 

Cathode-Biaa Reabtor   270 200 

Amplification Factor   60 60 

Plate Realatanee (Appro*.)   15000 10000 

Trane conductance   4000 6500 

Grid Volte** (Appro*.) for plate current of 10 >tA —5 —12 

Plate Current   3.7 10 

PF 

PF 

PF 

PF 

PF 

PF 

PF 

PF 

volte 

volte 

watte 

volte 

ohmc 

ohznj 

enboe 

volte 

mA 

type catt 

FOR EACH UNIT 

0) 
U 

£ 

15 

Q 

2 * 
10 

Ul 

V 

E 5 

200 500 400 500 600 

PLATE VOLTS «2C2-70e«T 

Refer to type 6AU6A* 12AU6 

Refer to ch&rt at end of section* 12AU7 

12AU7A 

12AU7A/ 

ECC82 

MEDIUM-MU TWIN TRI0DE TAUT. »AUT 

Miniature types used as phase inverters or push-pull 

amplifiers in ac/dc radio equipment and as multivi- 

brators or oscillators in industrial control devices. Also used as combined 

vertical oscillators and vertical-deflection amplifiers, and as horizontal- 

deflection oscillators, in color and black-and-white television receivers. 

Outlines section, 6B; require miniature 9-contact socket. Each triode unit is 

independent of the other except for the common heater. For typical opera- 

tion as a resistance-coupled amplifier, refer to Resistance-Coupled Amplifier 

section. Types 7AU7 and 9AU7 are identical with type 12AU7 and 12AU7A/ 

ECC82 except for heater ratings. 

*T, 

"T2 & >Tl 
e 4 

3 

5 2 

6T 

9 
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12AUTA 

11AU7A/ 

VolUgt (*c/dc) t 7AV7 fAl/7 XCCal 

Serits       7 7.4 lt.6 roHs 

PsrmiUl     S.« 4.7 6.3 voha 

Hester CurreDt: 

Series     0.3 0.225 0.16 tmpere 

Per*lie!   0.6 0.46 OJ tmpere 

Hester Warm-up Time (Perallei, Arerace) .. 11 11 — seconds 

Heater^athode Voltaee: 

Peak value     ±:200 max ±200 max ±200 max toIU 

Averase value   100 max 100 max 100 max volts 

Direct Interelectrude CapadUncea (Approx.): Uolt No.l Unit No.2 

Grid to PlaU     1.5 1.5 pP 

Grid to Cathode and Heater   1.6 1.6 pF 

Plate to Cathode and Heater   0.5 0.35 pF 

Class Ai Amplifier (Each Unit Unless Otherwise Specified) 

MAXIMUM RATIN6S (Design-Maximum Values) 

Plate Voltaire   330 volta 

Cathode Current   22 mA 

Plate DiMipation: 

Each Plate   2.75 watts 

Both Plates (Both units operating)   5.6 watts 

CHARACTERISTICS 

Plate Volute   100 250 volU 

Grid Voltate   0 —8.6 volts 

Amplification Factor   18.5 17 

PlaU ReaiaUnce (Approx.)   6250 7700 ohms 

Trans co nducUnce   5100 2200 juuhos 

PlaU Current   11.8 10.5 mA 

Grid VolUfe (Approx.) for plaU current of 10 ^A — —24 voltt 

MAXIMUM CIRCUIT VALUES 

Grid-Circuit Reabtance: 

For fixed-bias operation   0.25 vnetobm 

For cathod+-biaa operation    LO metohm 

Oscillator (Each Unit Unless Otherwise Specified) 

Far eperatioa in a SlS-Une, 38-frame sjatem 

Vertical- HorisanUl- 

Detectlea DeiecUea 

MAXIMUM RATINGS (Design-Maximum Values) OadBater OscillaUr 

DC PlaU Voitaae     330 330 volU 

Peak Negative-Pulse Grid VolU*e   —440 —660 volts 

Peak Cathode Current   63 338 mA 

Average Cathode Current   22 22 mA 

Plate Dissipation: 

Each PlaU   2.75 2.76 watU 

Both Plates (Both units operating)   6.6 5.5 watU 

MAXIMUM CIRCUIT VALUES 

Grid-Circuit ReaiaUnce   2.2 2.2 megohm 

TYPE I2AU7A 

EACH UNIT 

w 

£ 

V 40 
* 

<0 

o 
30 

<3 
i 

e? K 
20 s 

O 

a. 
X o 

'Wl X 
0 A 

-30 

100 200 300 400 500 

PtATE VOLTS ttCs-UMST 

Verticsl-Defltction Amplifier (Each Unit Unless Otherwise Specified) 

F*r •p«r»tlMi la a SSS-Une, SS-frtiai. sysUa 

MAXIMUM RATINGS (Design-Maximum Values) 

DC PUU VolUge   S30 *olt» 
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£*•£ ^0
1
,u«-#   1206 . volte 

IS gssrsas^. .v*^.  -*& ~S 

c°™,t  28 

Eoeh PUte   2.16 w»tU 

Both PUte* (Both unite opcrotlnf)     6.6 watte 

MAXIMUM CIRCUIT VALUE 

Grid-Circuit Boaistanec, for cathodo-biaa operation   2.2 megohms 

# Puke duration must not exceed 16% of a vertical seanning cycle (2.6 milliseconds). 

Refer to type 6AV5GA. 12AV5GA 

Refer to type 6AV6. 12AV6 

Refer to chart at end of section. 12AV7 

4 % 

3 

2 
K 

C 

SHARP-CUTOFF PENTODE 
12AW6 

  * 

Miniature type used as an rf or if amplifier up to 400 

MHz in compact ac/dc FM receivers. Outlines section, 

5C; requires miniature 7-contact socket. Heater: volts 

(ac/dc), 12.6; amperes, 0.15. Except for heater rat- 

ings and terminal connections, this type is identical 

with miniature type 6AG5. 

Refer to type 6AX3. 

Refer to chart at end of section. 

Refer to type 6AX4GTB. 

Refer to chart at end of section. 

12AX3 

12AX4GT 

12AX4GTA 

12AX4GTB 

12AX7 

"T 

HT> 4 
"T. 

4 6 

3 

2 a 
CTi KTl 

0 

PT 

12AX7A 

HIGH-MU TWIN TRIODE 12AX7A/ 

ECC83 

Miniature types used as phase inverters or twin re- 

9A sistance-coupled amplifiers in radio equipment. Outlines 

section, 6B; require miniature 9-contact socket. Each triode unit is inde- 

pendent of the other except for common heater. For characteristics and 

curves, refer to type 6AV6. For typical operation as a resistance-coupled 

amplifier, refer to Resistance-Coupled Amplifier section. 

HcaUr Amnffement: 

Haatar Voltage (ac/dc)   

Heater Current   

Heater-Cathode-^Voltage: 

Peak vahie   

Average value   

Direct Inter electrode CapaciUDces (Appro*.): 

Grid to Plate   

Grid to Cathode and Heater   

Plate to Cathode and Heater   

Seriaa 

12.6 

0.15 

Unit No. I 

1.7 

t.S 

  0.46 

Class A, Amplifier (Each Unit) 

MAXIMUM RATIN6S (Design-Msxtmum Value*) 

Plate Voltage   

Grid Voltaae: 

Neratlve-btaa value   

Poaitive-biaa value   

Plate Diaalpation    

Parallel 

6.3 ^ — volts 

0.3 ampere 

±200 max volts 

100 max volts 

Unit Ne J 

1.7 t>F 

1.6 pF 

0.34 PP 

330 volts 

—66 voHa 

# volU 

1.2 watts 
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eaulVAtiNT-MOISE AND HUM VOLTAGE (References To Grid, Eech Unit)* 

Avtrugt Vmlue     l.S I^V rm» 

• Mceeured In 'true rm»M unit* uad«r the folio wine conditions: Heeter volUfe (perml W 

connection), 6.3 volu ec; center Up of beeter tmnsiormer grounded: plete supply eolUee, 

250 volts dc; piste losd resistor, 100000 ohms; csthode resistor, 2700 ohms bypassed by 

10(MF cspsdtor; *rid resistor, 0 ohms; and amplifier covering frequency range between 

25 and 10000 Ha, 

12AY3A Rel"r 10 type 6AY3B• 

12AY7 MEDIUM-MU TWIN TRIODE 

Hf, 

Miniature type used in the first stages of high-gain hT2— @ ~9t, 

audio-frequency amplifiers. Outlines section, 6B; re- 

quires miniature 9-contact socket. Each triode unit is —£>^7)GT| 

independent of the other except for the common heater. 

Use of the 12.6-volt connection with an ac heater sup- 

ply is not recommended for applications involving low -^9) 

hum. For typical operation as a resistance-coupled am- 

plifier, refer to Resistance-Coupled Amplifier section. 9A 

H«ml*r Arrmnrtraent: S*rf« Par*ltel 

Heater Voltase (ac/dc)   lt.8 8-8 *ol*" 

Heater Current   8.18 M ampere 

Peak Heater-Cathode Voltage   max *olU 

Direct Intereleetrode Capaeitancca (Appro*., Each Unit) 

Gnd to Plate   1.8 pP 

Grid to Cathode and Heater   1.8 pP 

Plate to Cathode and Heater      0.8 pP 

Class A, Amplifier (Each Unit) 

MAXIMUM RATINfiS {Design-Center Values) 

Plate Voltage   808 volts 

Grid Voltsgv: 

Nsgmtive-biss value   —50 volts 

Posltivs-blas valus   0 volts 

Cathode Current   10 

Plate Diasipatlon   1.5 watts 

CHARACTERISTICS 

Plate Voltage   250 volts 

GHd Voltage   —d volts 

Amplification Factor   40 

Plate Resistance   22500 ohras 

Transoonduclancc   1750 ^mnoe 

Plate Current . /  8 mA 

GHd Voltage (Appro*.) for plate current of 10 mA   —II volts 

12AZ7 Refer to chart at end of section. 

12AZ7A MEDIUM-MU TWIN TRIODE 

Miniature type used in direct-coupled cathode-drive rf 

amplifier circuits of vhf color and black-and-white tele- 

vision tuners. Outlines section, 6B; requires miniature 

9-contact socket. For characteristics as class Ai am- 

plifier, refer to miniature type 12AT7. 

He*t«r VolUge (xc/dc): 

Serka   

Parallel   

Heater Current i 

Parallel   

Heater Warm-up Time (Average! 

Heater-Cathode Voltage: 

Peak value   

Average value   

5 HT> 
4 

5 

e z 

12,6 volts 

6.S volts 

0.225 ampere 

0.45 ampere 

U secondu 

±200 max volU 

100 ma* volts 
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Direct Interclectrode Cftp*ciUnc« (Appro*.) t tJamklekM SkieUM* 

Grid to PUu (Each unit)   2 J.9 

Grid to CaUkmU mod Heater (Each unit)   2.6 2.2 

Plate to Cathode and Heater: 

Unit No.l   0.44 1.4 

Unit No.2     0.30 J.6 

A With external shield connected to cathode of unit tinder teat. 

Class A, Amplifier (Each Unit) 

MAXIMUM RATINSS (Design-Maximum Values) 

Plate Vohaae   250 

Grid Voltaae, Keaatlve-blas value   —65 

Plate Dissipation        2.5 

maximum cmcurr values (Each Unit) 

Grid-Circuit ReaUtanee: 

For flxed-blaa operation   0.26 

For cathode-biae operation    I 

rF 

PP 

PF 

PF 

▼olta 

volte 

watts 

megohm 

megobxn 

H 

NC H 
6 A 

c. 

e 2 

c 

L0W-MU TRIODE 
12B4A 

9AG 

Miniature type used as vertical-deflect! on amplifier in 

television receivers. Outlines section, 6E; requires 

miniature 9-contact socket. 

Heater Voltage   

Heater Current   

Heater Warm-up Thne   

Heater-Cathode Voltage: 

Peak value      

Average value   

Direct Inter*lettrode Capacitances: 

Grid to Plate   

Grid to Cathode and Heater . 

Plate to Cathode and Heater . 

Series 

12.6 

0.3 

Class A! Amplifier 

MAXIMUM RATINGS (Design-Center Values) 

Plate Voltage     

Grid Voltage, NegaCive~blae value    

Plate DUeipation     

CHARACTERISTICS 

Plate Volte r«   

Grid Voltage   

Amplification Factor   

Plate Reeistance (Appro*.)   

Transconductence    

Plate Current   

Plate Current for grid voltage of —23 volte   

Grid Voltage (Approx.) for plate current of 200 /tA   

MAXIMUM CIRCUIT VALUES 

Grid-Circuit Reektence; 

For fixed-bias operation     

For cathode-bia* operation   

Vertical-Daflection Amplifier 

For eperaiien In a SlS-ttne, It-frame ajstem 

MAXIMUM RATINSS (Design-Center Values) 

DC Plate Voltage      

Peak Poeltive-Pulse Plate Voltage# (Abeohite Maximum)   

Peak Negative-Puke Grid Voltage'  

Peak Cathode Current   

Average Cathode Current     

Plate Diseipation         • 

MAXIMUM CIRCUIT VALUE 

Grid-Circuit BeaUtaxu*, for eathode-hiaa Operation     
♦ , 

# Pulse duration mus^ not exceed 16% of a vertical acanulng cycle 

f Under no rixcumtteArea should thk abfokite vtlSte gx^pcdc4 

Parallel 

6.3 volts 

0.6 ampere 

11 seconds 

±200 ma* volts 

100 max volts 

4.8 pF 

6 PF 

1.6 PF 

650 volte 

—60 volts 

6.5 watte 

160 volte 

—17.6 vohs 

6.6 

1080 ohms 

6800 ^mhoe 

84 xnA 

M mA 

—82 volts 

0.47 megohm 

2.2 megohms 

660 volte 

1000t volte 

—260 volte 

106 mA 

80 mA 

6.6 watts 

2.2 , megohms 

(2.6 milliseconds). 
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12B8GT 

12BA6 

12BA7 

12BD6 

12BE3 

12BE6 

12BF6 

12BF11 

12BH7 

Refer to chart 

Refer to 

Refer to chart 

Refer to chart 

Refer to 

Refer to 

Refer to chart 

Refer to 

Refer to chart 

at end hf section, 

type 6BA6. 

at end of section, 

at end of section, 

type 6BE3. 

type 6BE6. 

at end of section, 

type 6BF11. 

at end of section. 

« 

a 

MU 

12BH7A MEDIUM-MU TWIN TRIODE JS 

Miniature type used as combined vertical-deflection ^ 

amplifier and vertical oscillator, and as horizontal-de- Kt*(3 

flection oscillator, in television receivers, ^ and in 

phase-inverter and multivibrator circuits. Outlines sec- CT(* 

tion, 6E; requires miniature 9-contact socket. Each (l 

triode unit is independent of the other except for the 

common heater. 9A 

He*t«r Arranfftmeni: Seritt Parftlte! 

HcaUr Voltage (ac/dc)   12.S 6.3 

Heater Current   0.3 0.6 

Heater Warm-up Time (Average)   — U 

Heater-Catbode Voltage: 

Peak value   ±200 max 

Average value   ■ • • ••• •• __ 

Direet Inter electrode CapaciUneee (Appro*.): trait Na.! Unit No J 

Grid to Plate   2.$ 2.6 

Grid to Cathode and Heater   2.2 3.2 

Plate to Cathode and Heater   0.0 0.4 

Plate of Unit No.l to Plate of Unit No.2   0.8 

Class Al Amplifier (Each Unit) 

MAXIMUM RATINGS {Design-Center Values) 

Plate Voltage    200 

Grid Voltage: 

Negative-biaa value   —*2 

Poeitlve-biaa value  0 

Cathode Current  20 

Plate Dbelpation: 

Each PUte   *•$ 

Both plate* (Both nnita operating)   ' 

CHARACTERISTICS 

PUte Voltage   260 

Grid Voltage   —10.6 

Amplification Factor   18.6 

Plate Reebtanee (Appro*.)   6800 

Tranaeonductance     3101 

PUte Current     11-6 

PUte Current for grid voltage of —14 volte   4 

Grid Voltage (Appro*.) for pUte current of 60 jiA   —23 

MAXIMUM CIRCUIT VALUES 

Grid-Circuit ReeUtance: 

For fixed-bia* operation   0.25 

For catbode-hiaa operatkm   1.0 

Oscillator (Each Unit) 

For eperattea in a 626-lint, It-frame eyatem 

Vertical- Herisental- 

DeGectioii Daiectien 

MAXIMUM RATINGS (Design-Center Veltms) OecUUter OacUUter 

DC PUte Voltage   «0 460 

Peak Negatlv^ruUe Grid Voltage  —400 —600 

Peak Cathode Ourreat • 10 M0 

Average Cathode Current v.. 20 20 

PUte uleelpetioB: . _ 

Each PUte.       

Both Plates (Both units operating)   7 T 

volts 

ampere 

eeconde 

volts 

volts 

pF 

PF 
pF 

pF 

volts 

volts 

volts 

mA 

kits 

watts 

volts 

volts 

ohms 

jtmho* 

mA 

mA 

volts 

megohm 

megohm 

volts 

volts 

mA 

mA 

watts 

watts 
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MAXIMUM CIRCUIT VALUES 

Grid-ClmiH     1.2 mc^oVxcoa 

Vertical-Deflection Amplifier (Each Unit) 

For op«r«U«tt In n 525-11*#, SMmnc mtom 

MAXIMUM RATINGS (Design-Center Values) 

DC Plate Voltaare   iSO TOlta 

Peak Poaitlve-PaUe Plate Voltage# {Abaoiute maximum}   2600* volta 

Peak Neratlve-Pube Grid Voltage  •—260 volta 

Peak Cathode Current  -   . ^0 mA 

Average Cathode Current   20 mA 

Plate Dkalpatlon : 

Each Plate    8-6 watta 

Both Plate# (Both unite operating)     7 watta 

MAXIMUM CIRCUIT VALUE 

Grid-Circuit Reabtance for cathode-blaa operation   2.2 megohms 

# Pulse duration muat not exceed 16% of a vertical acanning cycle (2.5 milliacconda). 

♦ Under no clrcucnatancee should this absolute value be exceeded. 

50 

w 
u 

a: 40 

I 

30 

S 

w 20 

t- 
< 
-j 
ft. 10 

TYPE I2BH7A 

EACH TR100E UN^T 

of 
m 1 

un 

i 
V 
i?/ 

7 

- •OA— 
t / 

9/ 

i / K ^ 
y 

/• 
T*> 
/ ty 

1 A X1 

IO0 200 300 400 600 600 700 

PLATE VOLTS «CS-m2Ti 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to type 6BN6. 

Refer to type 6BQ6GTB/6CU6. 

Refer to chart at end of section. 

Refer to type 6BS3A, 

12DK5 

12816 

12BN6 

12BQ6GTB/ 12CU6 

12BR7 

12BS3 

12BS3A 

m 

HALF-WAVE lODTO 

VACUUM RECTIFIER UDId 

Duodecar type used as damper tube in horizontal-de- 

flection circuits of television receivers. Outlines sec- 

k h tion, 8C; requires duodecar 12-contact socket Heater: 

12BL volts (ac/dc), 12.6; amperes, 0.45. 

Damper Service 

For oparation I* a 525-lliia, gi-frama ayaUm 

MAXIMUM RATINGS (Design-Maximum Values) 

Paak Inverse Plate Voltage#      MOO volta 

Peak Plata Currant    10O0 mA 

Average Plata Current     166 mA 

Plate Dkalpation       6.6 watta 
* 

• ^ 
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HMt«r-Cfttfcode VolU*«: 

Ptmk v*lue   +*00 —*otU 

Avenc* v»Iq«   •+•100 —^00 *olt« 

CMAJIACTCRISTICS, Inttantcneous Value 

Tube Voltace Drop for plate current of 160 mA max   21 volU 

#Pube durmtioa must not exceed 16% of a borisontal Kanolns cycle (10 mkrOMeonds). 

12BV7 Refer to chart at end of section. 

12BW4 

12BY7 

Refer to chart at end of section. 

Refer to chart at end of section. 

12BY7A SHARP-CUTOFF PENTODE 

Miniature type used as video amplifter in television 

receivers. Outlines section, BE; require miniature 9- 

contact socket. 

H«»ur Arrmnffcmtnt: StriM 

Better Volttge (*c/<U)   12.6 

Better Current   0.8 

Hetttr Warm-up Time (Ayertfe)   — 

Heeler-Cathode Voltage: 

Peak value     

Average value   

Direct Interelectrode CapacHaneea: 

Grid No. I to Plate  

GHd No.l to Cathode. Heater, Grid No.2, Grid No.8, 

and Internal Shield • •    

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

MAXIMUM RATINGS (Deti-gn-Maiimum Values) 

Plate Supply Voltage       

Grid-No.3 (Suppreeeor-Grid) Voltage, Poaitive value  

Grld-No.2 (Screen-Grid) Voltage   

Grtd-No.l (Control-Grid) Voltage  

Negative-biaa value   

Poeltive-biae value   

Plate Dto»ipation   

Grld-No.2 Input   

CHARACTERISTICS 

Plate Supply Voltage 

Hy s 
a e 

Ca 

is 3 

2 a 
Si 

S 

Parallel 

6.3 

0.6 

11 

±200 max 

100 mag 

0.063 

10.2 

3.5 

330 

0 

100 

—55 

0 

6.5 

1.2 

250 

volts 

ampere 

eeconda 

volt* 

volts 

PF 

PF 

PF 

volts 

volts 

volts 

volts 

volts 

watts 

watts 

volts 

Grid" No.V     Connected to cathode at socket 

volts Grld-No.2 Supply Voltage   

Cathode-Bias Resfetor ..   

Plate Resistance (Appro*.)   

Transeonductance  

Plate Current   

Grtd-No.2 Current   

Grid-No.1 Voltage (Approx.) for plate current of 20 gA 

130 

100 

93000 

11000 

26 

5.75 

—11.6 

ohms 

ohms 

pmhos 

mA 

mA 

volts 

t/> 
u 
K 

* 

< 

a 

TYPE 12BY7A 

GRID No. 3 AND INTERNAL SMELO 

CONNECTED TO CATHODE AT 

SOCKET. 

*R10-N<k2 VOLTS-ISO 

flajQ-Nal VOLTS ECl* 
e 

ECfO 

•10 

-2D 

-ID 
40 

100 

120 

200 900 409 900 900 790 

ItATE VOCTS .m-MMTi 
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MAXIMUM CIRCUIT VALUES 

GrW-No.l-Circuit Re®bUnc«; 

For fixed-bta. operation   0.25 Tnetrohm 

For cathode-blaa operation   1 m*tohtr 

Refer to type 6BZ6. 12BZ6 

HT, 

T HIGH-MU TWIN TRIODE 12BZ7 

Miniature type used in sync-separator and sync-ampti- 

fier circuits of television receivers, and in clipping cir- 

*** Mu cuits and audio-amplifter applications. Outlines section, 

9A 6E: requires miniature 9-contact socket. 

*1 . « >. Serle* Parallel 
Heater Volume   12.6 «.S aolta 

v ; • • „•;  0.8 0.6 ampere 
Peak Heater-Cathode VolU*e   ± 180 max volta 

Direct Interelectrode CapaciUncea: Unit No.I Unit N#^ 

GrW to Plate   2.5 2.6 pF 

Grid to Cathode, and Heater  6.5 5.5 pp 

Plate to Cathode, and Heater   0.7 0.06 oF 

Plate of Unit No.l to Plate of Unit No.2  l.S pF 

Class A, Amplifier (Each Unit) 

MAXIMUM RATINGS (Dasisn-Center Values) 

ssrvsasr  8M "»• 

Negatlve-hlaa value   —SO volt# 

Posltive*biaa vahie   $ volta 

Plate Dissipation   1#5 watta 

CHARACTERISTICS 

?L^vV?.,U<re   25ft volta firld Voluae   _9 voit. 

Amplification Factor  100 

PUte ReateUnce (Approx.)  !"!!"!!!!! 8180# ohma 

TraMconducUnee  820# amhoa 

PUte Current   2.5 mA 

MAXIMUM CIRCUIT VALUE 

Grid-Circuit KmbUnce for eonUet-potential-bias operation    5 mccobms 

Refer to type 6CU5. 12C5 

Refer to chart at end of section. 12C8 

Refer to type 6CA5. 12CA5 

Refer to type 6CK3. 12CK3 

Refer to type 6CL3. 12CL3 

Refer to chart at end of section. 12CN5 

Refer to type 6CR6. 12CR6 

Refer to chart at end of section. } 2CT8 

Refer to type 6CU5. 12CUS/I2CS 

Refer to type 6BQ6GTB/6CU6. 12CU6 
la 

Refer to chart at end of section. 12CX6 

Refer to type 6DA4. 12D4 

Refer to type 6DB5. 12DB5 

Refer to chart at end of section. 12DE8 

Refer to type 6DK6. 12DK6 

Refer to chart at end of section. 12DK7 

Refer to chart at end of section. I2DL8 
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12DM4 

12DM4A 

12DQ6A 

12DQ6B 

12D07 

12DS7 

12DS7A 

12DT5 

Y2DT8 

12DU7 

12DV8 

12DW7 

12DY8 

12DZ6 

12EA6 

12EC8 

12ED5 

12EG6 

12EH5 

12EK6 

12EL6 

12EM6 

12EN6 

12EQ7 

12F5GT 

12F8 

12FK6 

12FM6 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to type 6DQ6B. 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to type 6DT6. 

Refer to type 6DT8. 

Refer to chart at end of section. 

at end of section, 

at end of section. 

Refer to chart 

Refer to chart 

Refer to chart at end of section. 

Refer to chart 

Refer to chart 

Refer to chart 

Refer to chart 

Refer to chart 

Refer to 

Refer to chart 

Refer to chart 

Refer to chart 

Refer to chart 

at end of section, 

at end of section, 

at end of section, 

at end of section, 

at end of section. 

type 6EH5. 

at end of section, 

at end of section, 

at end of section, 

at end of section. 

Refer to type 6EQ7. 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to chart at end of section. 

H & 

b 

7 

B 

* 

lOCOO HIGH-MU •4 

IJrlM TWIN double-plate triode 

Miniature type used in frequency-divider and complex- u 

wave-generator circuits of electronic musical instru- K 

ments. Outlines section, 6B; requires miniature 9-con- vg 

tact socket. SKI 

HotUr VoltMt* (Ae/dc)   12.6 

Hettcr Current   0.16 

lie*t*r»C*tbode VoltAse; 

Peek v*lue   ±200 

Averaje value   100 

Direct Interelectrode Capaeitaaees (Appro*.): 

Grid to Either PUu (Each Unit)    0.9 

Grid to Cathode, and Heater (Each Unit)   1.6 

Plate A of Unit No.l to Cathode, and Heater      0.64 

volts 

ampere 

volts 

volts 

pT 

PF 

PF 
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PUte B of Unit Ko.l to C»tkod«v nnd HenUr   0.24 

Plato A of Unit No.2 to Cathode, and Heater  0.3 

Plate B oi Unit No.t to Cathode, and Heater    O.IB 

Plate A to Plate B (Each Unit)   0.7 

Plate A of Unit No.1 to Plate A of Unit No.2   0.4 

Class At Amplifier (Each Unit) 

CHARACTERISTICS- 

Plate Voltage   **0 

Grid Voltage        —1.6 

Amplification Factor    96 

Plate Reebtance (Appro*.)   76000 

TrantconductaDee    1360 

Plate Current   1*6 

• Using either plate A or plate B, with plate not in uae connected to ground- 

Frequency-Divider and Complex-Wave Generator (Each Unit) 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate A Voltage   330 

Plate B Voltage   330 

Grid Voltage; Poaltive-blaa value   0 

Plate A Dbsipetlon      0.5 

Plate B DUeipatfcm        0,5 

PF 

PF 

pF 

PF 

pF 

volts 

volte 

oh me 

gmhoa 

id A 

volts 

volts 

volts 

watt 

>tt 

Refer to chart at end of section. 12FR8 

Refer to chart at end of section. 12FV7 

H 
S 4 

6 2 

7 2 

<n 

POWER PENTODE 
12FX5 

7CV 

Miniature type used in output stages of audio ampli- 

fiers. Outlines section. 5D; requires miniature 7-con- 

tact socket. Type 60FX5 is identical with type 12FX5 

except for heater ratings. 

Heater VoHage (ec/dc)   

Heater Current   

Heater Warm-op Time (Average)   

Heater •Cathode Voltage: 

Peak value    

Average value   

l>irect fnterelectrode Capacitances (Appro*,): 

Grid No.l to Plate :  

Grid No 1 to Cathode, Heater, Grid No.2, and Grid No.2 

Plate to Cathode, Heater, Grid No.2, and Grid No.2   

Class A, Amplffiar 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate VoHage   

Grid-No.2 (Screen-Grid) Voltage   

Plate Dfaeipation   

Grid-No.2 input   

Bulb Temperature (At hottest point)   

TYPICAL OP!RATION 

Plate Supply Voltage   

Grld-No.2 Supply Voltage   

Cathode-Bla* Keaiator     

Peak AF Grid-No.l Voitage   

Zero-Signal Plate Current   

Maximum-Signal Plate Current   

Zero-Signal Grid No.2 Current     

Maximum-Signal Grid No.2 Current   

Plate Reeietanee   

Tranaconductancc     

Load Resistance   

Total Harmonic Distortion   

Maximum-Signal Power Output   

MAXIMUM CIRCUIT VALUES 

Grid-No. 1-Circuit Reebtance: 

For fixed-bias operation   

For cathode-hiaa operation   

12FX5 

12.6 

0.46 

11 

±200 max 

100 

MFXS 

60 

0.1 

±200 max 

100 max 

* ♦ 

0.66 

17 

9 

vohs 

ampere 

seconds 

vohs 

volts 

pF 

PF 

PF 

4 * ♦ 4 

160 volts 

130 volts 

6.5 watts 

2 watU 

226 •c 

110 volts 

116 volts 

62 ohms 

3 volts 

26 mA 

26 mA 

10 mA 

12 mA 

17600 ohms 

13600 jtmbot 

2000 ohms 

6 per cent 

1A watts 

0.1 megohm 

OA megohm 
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12FX8 

12FX8A 

Refer to chart at end of section. 

12GA6 Refer to chart at end of section. 

12GC6 Refer to chart at end of section. 

12GE5 Refer to type 6GE5. 

12GJ5 Refer to chart at end of section. 

12GJ5A Refer to type 6GJ5A. 

12GN7 SHARP-CUTOFF PENTODE 

12GN7A . 

Miniature types with frame grid used as video-ampli- Zl^^Tku. 

fler tubes in color and black-and-white television re- I/®6* 

ceivers. Outlines section, 6E; require miniature 9-con- 

tact socket Type 12GN7A is identical with type k gj,« 

12GN7 except for a higher plate dissipation. Heater: 9BF 

volts, 6.3 (parallel), 12.6 (series); amperes, 0.6 (parallel), 0.3 (series); 

warm-up time (average), 11 seconds, maximum heater-cathode volts, ±200 

peak, 100 average. 

Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

PUte Voltoge   TO!t" 

Grid-No.2 (Screen-Grkl) Supply Voltes*   330 volte 

Grid-No.2 Voltes*   S«* curve pog* 96 

Grid-No.l (Control-Grid) Voltes*, Poeltive-bU* value  0 volte 

PUt* DUilpotion (12GN7)   7.5 w»tte 

PUt* DUtipotkm (12GN7A)   11.6 w*tte 

Grid-No.2 Input: 

For grid-No.2 voltes«• up to 166 volte   1.6 watte 

For gTid-No.2 voltes** between 166 and 330 volts   Se* curve page 96 

CHARACTERISTICS. 

PUt* Supply Voltes*   60 260 volte 

Grid-No.2 Supply Voltes*  136 160 volte 

Grid-No.l Voltage   0 0 volte 

Cathode-Biaa Rwlstor   — 66 ohms 

PUt* Reaistence (Appro*.)   — 0.05 BMgobm 

Tranaconductance   — 86000 *.nhe* 

PUt* Current   70* 28 mA 

Grid-No.2 Current    24* 6.6 »A 

Grid-No. 1 Voltes* (Appro*.) for pUt* current of 

100 <tA   — —6.7 'olta 

MAXIMUM CIRCUIT VALUE 

Grid-No-l-Clrcuit Reaietenee   0.25 megohm 

• Thl* value can be measured by a method Involving a recurrent waveform such that lb* 

maximum rating* of the tube will not be exceeded. 

12GT5 Refer to type 6GT5A. 

12GT5A Refer to chart at end of section. 

12GW6 Refer to chart at end of section. 

12GW6/12DQ6B Refer to type 6GW6/6DQ6B. 

12H6 Refer to chart at end of section. 

12HE7 Refer to type 38HE7. 
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H Hy * 
4 b 

Ol 
IS 3 7 

2 a 
<h 

9 

K Ct.lS 

SHARP-CUTOFF PENTODE 12HG7 

Neonoval type with frame grid used as video ampli* 

fier in color and black-and-white television receivers. 

Outlines section, IOC; requires 9-contact neonoval 

socket. 

Heftier &rr*Ti8emtnt: 

HtftUr Volujrt (fta/de) 

HeftUr Currant   

3arte» 

u.e 

0.26 

He*ter~Cftthode Voltaga: 

Pcftk value   

Average value   

Direct Interelectrode Capftcltaneee: 

Grid No.l to Plate .     

Grid No.l to Cathode, Heater, Grid No.2. Grid No.*, and 

Internal Shield   

Plate to Cathode, Heater, Grid No.2, Grid No.*, and 

Internal Shield   

Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Voltage    

Grid-No.2 (Screen-Grid) Supply Voltage   

Grld-No.2 Voltage   

Grid-No. 1 (Control-Grid) Voltage, Poaitive-biaa value   

Plate Dia*ipetk>&   

Grid-No.2 Input: 

For Grld-No.2 voUagea up to 1$5 volta   

For Grid-No.2 voltage* between 166 and 3*0 volte   

Parallel 

6.1 

0.62 

±200 max 

100 max 

0.16 max 

14 max 

4.4 max 

volts 

ampere 

volte 

volte 

PF 

PP 

PP 

400 

330 

volte 

volts 

  See curve page 06 

  0 volts 

  10 watte 

1 watt 

  See curve page 06 

CHARACTERISTICS 

Plate Supply Voltage   800 volte 

Grid No.* (Supprcaaor Grid)   Connected to cathode at aocket 

Grld-No.2 Supply Voltage   1*6 volte 

Grid No.! Connected to negative end of cathode reeletor 

Cathode Resktor 

Plate Resktaoce (Approx.)   

Traniconductance   

Plate Current   

Grid-No.2 Current      

Grid-No.l Voltage (Appro*.) for plate current of 100 #A 

MAXIMUM CIRCUIT VALUES 

Grid-No.l-Circuit Resistance: 

For fixed-bias operation     

For cathode-bias operation   

47 

60000 

*2000 

31 

4.6 

1.6 

0.1 

O.xS 

ohms 

ohms 

jtmboa 

mA 

mA 

volts 

megohm 

H)0O 

TYPE I2H67 0RE>-Na2 VOLTS *130 

ORE) No. S CONNECTED TO 

CATHODE AT SOCKET 

nK*S 

zo e 

lb 

I 3 
-I .S3 

o \ x 
\ 

c 
O X 

X 
H 40 10 
i- 

-f 3 -2 1 
X 

9 A 20 
~2.8 

0 

100 200 300 400 800 

plate VOLTS •tca-trrscn 

Refer to chart at end of section. 

Refer to chart at end of section- 

Refer to chart at end of section# 

12J5GT 

12J7GT 

12J8 
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12JB6 

12JB6A 

Refer to type 6JB6A. 

12JN6 Refer to type 6JN6. 

12JN8 Refer to type 6JN8. 

12JT6 

12JT6A 

Refer to type 6JT6A. 

12K5 Refer to chart at end of section. 

12K7GT Refer to chart at end of section. 

12K8 Refer to chart at end of section. 

12KL8 Refer to chart at end of section. 

12L6GT Refer to chart at end of section. 

12Q7GT Refer to chart at end of section. 

12R5 Refer to chart at end of section. 

12S8GT Refer to chart at end of section. 

12SA7 

12SA7GT 

Refer to chart at end of section. 

* 

125C7 Refer to chart at end of section. 

12SF5 

12SF5GT 

Refer to chart at end of section. 

12SF7 Refer to chart at end of section. 

12SG7 Refer to chart at end of section. 

12587 Refer to chart at end of section. 

12SJ7 

12SJ7GT 

Refer to chart at end of section. 

12SK7 

12SK7GT 

Refer to chart at end of section. 

12SL7GT Refer to type 6SL7GT. 

12SN7GT Refer to chart at end of section. 

12SN7GTA Refer to type 6SN7GTB. 

12SQ7 

12SQ7GT 

Refer to chart at end of section. 

12SR7 

T2$R7Gr 

Refer to chart at end of section. 

12U7 Refer to chart at end of section. 

12V6GT Refer to type 6V6. 

12W6GT Refer to type 6W6GT. 

12X4 Refer to type 6X4. 

1223 Refer to chart at end of section. 

13CW4 Refer to type 6CW4. 
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Refer to type 6DE7. 13DE7 

Refer to type 6DR7. 13DR7 

Refer to type GEM7. 13EM7 

Refer to type 6FD7. 13FD7 

Refer to type 6FM7. 13FM7 

Refer to type 6GB6. 13GB 5 

Y If* 1*7 

Refer to type 6GF7A. 130F7A 

Refer to type 6J10. 13J10 

BEAM POWER TUBE— •. 01/1 n 

A ^ h. SHARP-CUTOFF PENTODE loVIU 

K Duodecar type used as combined FM detector and 

audio-frequency output amplifier in television re- 

ceivers. The beam power unit is used in af output 

stages and the pentode unit as an PM detector. Out- 

^ne8 action, 8C; requires duodecar 12-contact socket. 

a 0" ^ Heater: volts (ac/dc), 13.2; amperes, 0.46; average 

M M warm-up time, 11 seconds; maximum heater-cathode 

12EZ volts, ±200 peak, 100 average. 

Beam Power Unit as Class Ai Amplifier 

MAXIMUM RATIN6S (Design-Maximum Values) 

FUt« Volt*B»     ToItB 

Orid-No^ <Scr«en-Grid) Volume   ISO volt* 

Cathode Current   £6 mA 

PUt* DJ**lp*iion   6,5 watts 

Grid-No^ Input   1,8 watt* 

TYPICAL OPCPATION 

Plate VolUte   145 volU 

Grid-NoJI Voltaae   126 volt* 

GricLNo.l (Control-GHd) Voltaire   —6 volt* 

Peak AF Grld-No.1 VolUae  6 voh* 

Zero-8ianal Plate Current  34 mA 

Maxlmom-Slsual Plate Current   36 mA 

Zero^Slffnal Grid-No^ Current   2-2* mA 

Maxlmum-Oisnal Grid-Ko-2 Current   5.5 mA 

Plate RealeUnoe (Appro*.)  v>... 0.058 megohm 

Transeonduetanee   6400 ^mhoe 

toad Re*l*tanoe   3000 ohm* 

Total Harmonle Dktortlon (Appro*.)   7 percent 

Maximnm^lgnal Power Output  1,5 wait* 

MAXIMUM CIRCUIT VALUES 

Grid-No. 1-Circuit HesWtance: 

For flxed-bia* operation   0^5 megohm 

For cathode-bfaa operation   OA megohm 

Pentode Unit as Class a Amplifier 

CHARACTER ISTtd 

Plate Supply Voltage  160 volt* 

Grid-NoA (Supprceaor-Grid) Voltage   0 volt* 

Grid-No.2 (Screen-Grid) Supply Voltage    100 . volt* 

Cathode-BIa* Re* 1*tor   660 ohm* 

Plate R«*i*tance (Appro*.)     0.15 megohm 

Transoonductance, Grid No.l to Plate   1000 /onho* 

Trantoonductance, Grid Ko.8 to Plate  400 >4mbo* 

Plate Current   1A mA 

GHd-NoA Current   2 mA 

Grid-No.I Voltage (Appro*.) for plate current of 10 pA   —4.5 volt* 

GHd-NoA Voltage (Appro*.) for plate current of 10 pA   —4.5 volt* 

Pentode Unit as FM Detector 

MAXIMUM RATIN6S (Design-Maximum Values) 

Plate Voltage     330 volt* 

Grid-No.3 Voltage   26 volt* 

Grid-NoA Supply Voltage   830 volt* 
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Grid*No.2 Vottare     See curve neee 96 

Grld-No.t (CootroUGrid) Volteie, Poeitlve-bUe value    0 volte 

PUte DiMteathm   1.7 watta 

Grid-No.2 Input: 

For rrtd*No.2 voltagee up to 166 volte   M watte 

For f rid-No.2 volUeee between 166 and 680 volte  8ee curve pa*t 96 

14A4 Refer to chart at end of section. 

14A5 Refer to chart at end of section. 

14A7 Refer to chart at end of section. 

14AF7 Refer to chart at end of section. 

14B6 Refer to chart at end of section. 

14B8 Refer to chart at end of section. 

14BL11 

DUAL TRIODE— 

SHARR-CUTOFF PENTODE 

Duodecar type used in television receiver applications. kT2 

The pentode unit is used for video amplifier service, 

and the triode units for general-purpose use. Outlines 0T2 

section, 8B; requires duodecar 12-contact socket. 

Heater: volts (ac/dc), 14.2; amperes, 0.45; average 

warm-up time 11 seconds; maximum heater-cathode 

volts, ±200 peak, 100 average. 

Class A. Amplifier 

MAXIMUM RATINGS (Dttsign-Maximum Values) 

Plat# Voltage      * 

GrJd-No.2 (Screen-Grid) Voltage    

Grld-No.l (Control-Grid) Voltage, Poaitive-biaa 

value   

Plate Dissipation     

Grid-No.2 Input   

CHARACTERISTICS 

Plata Voltage     

Grid-No.2 Voltage   

Grid-No. 1 Voltage   

Catbode-Biaa Raeistor    

Amplification Factor   

Plata Rasistance (Appro*.)   

Tranaconductanee       

Plate Current   

Grid-No.2 Current  

Grid-No.1 Voltage (Appro*.) for plate current 

of 100 mA 

MAXIMUM CIRCUIT VALUES 

G rid-No. I -Circuit ReaUtanee: 

For fixed-bias operation   

For cat bode-bias operation  
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14BR11 

DUAL TRIODE— 

SHARP-CUTOFF PENTODE 

Duodecar type used in television receiver applications. 

The high-mu triode unit No. 1 is used for general-^is^ 

purpose use, the medium-mu triode unit No. 2 for 

sync separator service, and the pentode unit for video 

amplifier service. Outlines section, 8C; requires duo- 

decar 12-contact socket. Heater: volts (ac/dc), 14.2; 

amperes, 0.46; warm-up time, 11 seconds; maximum 

heater-cathode volts, ±:200 peak, 100 average. 
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Class A, Amplifier 

MAXIMUM RATINGS {DesigrvMaximum Values) 

TrMa 

Plate Voltage  HO 

Gri4*No.2 (Screen-Grid) Supply Voltage  —* 

Grid-No^ Voltagt 

Grid*No.l (Control-Grid) Voltage, Poeitive-biM 

ealue   0 

Plate DUalpation         1,6 

Grid-No.2 Input: 

For grid-No.2 Toltagea op to 166 volte  

For grid-No^ voHagee between 166 and 836 

volte      

CHARACTERISTICS 

Plate Voltage      • 206 

Grid-No.2 Voltage     — 

Grid-No. 1 Voltage      —2 

Cathode-Biaa RcaUtor     — 

AmpHflcation Factor    68 

Plate-Reeistanee (Approx.)   12400 

Tranaconductanee        6600 

Plate Current   7.0 

Grid-No^ Current     — 

Grid-No.I Voltage (Approx.) for plate current 

of 100 *A   ^6,5 

maximum cmcurr values 

Grid-No.l-Circuit Reeietance: 

For flxed-blaa operation     0.6 

For catbode-biaa operation   1.0 

Refer to chart at end of section* 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to chart at end of section. 

Trfeda Pmtofe 

UaJtNoJ Unit 

M0 880 toIU 

— 880 volte 

— See curve page 66 

. 

0 

2.0 

200 

220 

41 
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4400 

6J 

0.6 

1.0 

0 

4.0 

— — 1.1 

volte 

watte 

watte 

See curve page 86 

86 136 

186 136 

0 — 

— 100 

84 

13 
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17 
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.6 — 

1.0 

1.0 
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volte 

volte 
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obme 

amhoe 

mA 

»A 

volte 

megohm 

megohm 

14C5 

14C7 

T4E6 

14E7 

14F7 

14F8 

N 

TWIN DIODE— litr*TQ 

HIGH MU TRIODE I4&IO 

(tp—1"ti) Miniature type used as combined detector and af 

"oi ■*? voltage amplifier in radio receivers. Outlines section, 

9KR 6B; requires miniature 9-contact socket 

Renter Voltng. (»«/de)   14 

Renter Current   9At wnpere 

Heater-Cathode Voltage: 

Peak value   ^260 max volte 

Average value   106 max volte 

Direct Interelectrode Capacttancee: 

Trkxte Unit: 

Grid to Plate   i e 

Grid to Cathode and Heater     1.6 nF 

Plate to Cathode and Heater  0 24 nF 

Diode Unite: ' P 

Diode Na.1 Plate to Triode Grid  0.08 max pF 

Diode No.2 Plate to Triode Grid   0.67 pF 

Either Diode Cathode to All Other Tube Electrodm   6.6 pF 

Dk>de Plate to Cathode and Heater (Each Unit)   2.4 pF 

Triode Unit as Class A, Amplifier 

MAXIMUM ftATINQS {Owign-Msximufn VsIum) 

Plate Voltage  ^ tta mHm 

Grid Voltage, PoeiUve-biae value    !!!!!!.. 0 volte 

Plate Dkeipatioa   1,2 watte 
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CHARACTERISTICS, Instantaneous Value 

Plate Volute   

Grid Volute   

A mpU ft cation Factor     

Plate Rcsbtsnce (Appro*.)   

Tranaconduetaoce   

Plate Current   

Diode Units (each unit) 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Current     

CHARACTERISTICS, Instantaneous Value 

Tube Voluse Drop for plate current of 16 mA   

260 

72 

72000 

1000 

0.7 

6 

$ 

TYPE I4GT8 

£5 o 

£ c 

!< 
o- 

-4? 
s 
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O 
N. 

ft. ✓ 
3 / a 

cf 
ftf / 
✓ ui / 

S 2 ft; 

c 
/ 

«> 

«>• 

>* 

200 SOO 400 

PLATE VOLTS KCS-ctUT 

14H7 

14J7 

Refer to chart at end of section. 

Refer to chart at end of section. 

1 j| lf*0 TWIN DIODE— 

lUtJO HIGH-MU TRI0DE ko, 

Miniature type used as combined FM detector and af 

voltage amplifier. Outlines section, 6B; requires minia- ^ 

ture 9-contact socket Heater: volts (ac/dc), 14; am- (j 

peres, 0.15; maximum heater-cathode volts, ±200 peak, ^ 

100 average. 

THode Unit as Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

PUte Voltes*   2S0 

Grid No.l (Control•Grid) Vofcatfe: 

Positivt-hias value   6 

Nefative*bia* value     —W 

Plate Dbalpatioe   1.1 

CHARACTERISTICS 

Plate Volute   250 

Grid Volute   —t 

Amplification Factor  90 

Plate BeafeUnce (Appro*.)   41000 

Trans co nducUnce   2200 

Plate Current         2 

Diode Units 

MAXIMUM RATINGS (Design-Maximum Values) 

PlaU Current (Each Unit)    6 

14N7 Refer to chart at end of section. 

14Q7 Refer to chart at end of section. 

14R7 Refer to chart at end of section. 
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Refer to chart at end of section. 

Refer to type 6AF11. 

Refer to type 6BD11. 

Refer to type 6CW5. 

15 

15AF11 

15BD11 

15CW5 

15CW5/PL84 

® ^ HIGH-MU TRIODE icn/^O 

SHARP-CUTOFF PENTODE ■ DLHJO 

* Miniature type used in color and black-and-white tele- 

a?) v'8ion receiver applications. The triode unit is used as 

10 a sync-separator, sync-amplifier, keyed-age, or noise- 
O" suppressor tube. The pentode unit is used as a video- 

ClT* ',0« output tube. Outlines section, 6E; requires miniature 

9HZ 9-contact socket. 

Heater Voltage (ae/dc)      16 volta 

Heater Current  0.S ampere 

Peak Heater •Cathode Voltage      ±200 max volts 

Class A! Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) Trfede Unit PentoAe UnK 

Plate Supply Voltage    6M 600 volte 

Peak Plate Voltage, with maximum plate current of 

0.1 mA*   000 — volte 

Plate Voltage     260 260 volte 

Grid-No.2 (Scretfi~Grid) Supply Voltage  — 660 volte 

Crid-No.2 voltage     — 260 volte 

Cathode Current  12 40 mA 

Plate Dheipatton   1 4 watte 

Grld-No.2 Input   — 1.7 watte 

Triode 

CHARACTERISTICS Unit Pentode Unit 

Plate Voltage   200 170 200 200 volte 

Grid-No.2 Voltage   — 170 200 220 volta 

Grid-No l Voltage   —1.7 —2.1 —2.9 —3.4 volte 

Amplification Factor   66 — — — 

Mu'Factor, Grid-No^ to Grid-No. 1   — 36 36 36 

Plate Reelstanee (Appro*.>   — 0.1 0.23 0.16 megohm 

Traneconductence   4000 11000 10400 10000 /tmhoa 

Plate Current    3 28 28 18 mA 

Crid-No.2 Current  — 3 3 3 mA 

TYPICAL OPERATION OF PENTODE UNIT AS VIDEO OUTPUT TUBE 

Plate Supply Voltage   170 200 220 volts 

Sertea Plate ReaUtor   3000 3000 3000 ohma 

Grid-No^ Voltage ;  170 200 226 volte 

GHd-No.l Voltage   —2 — 2.8 —3.8 volte 

Trenftconduetsnee    20400 10000 9700 junhoe 

Plate Current      18 18 18 mA 

Grid-No.2 Current   3.2 3.1 3.1 mA 

MAXIMUM CIRCUIT VALUES 

Grid-No. 1-Circuit Resistance: Triede Ualt Pentode Unit 

For fixed-bias operation   1 1 megohm 

For cathode-bias operation    8 2 megobme 

♦"With maximum duty factor of 0.18 and maximum pulse duration of 18 mleroaeconda. 

Refer to type 6FM7. 15FM7 

Refer to type 6FY7. 15FY7 

Refer to type 6HB6. 15HB6 

Refer to type 6KY8A. ISKYflA 

Refer to type 6LE8. 15LE8 
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14AO HIGH-MU TRIODE 

lOAO POWER PENTODE "(idlLr& 

Miniature type used in television receiver applications. c 

The triode unit is used as a vertical oscillator or as an ** 

af amplifier, and the pentode unit is used as a vertical 

output tube or as an audio output tube. Outlines sec- 7Jr&*T 

tion, 6G; requires 9-contact socket. Heater: volts (ac/ (J— 

dc), 16; amperes, 0.3; maximum heater-cathode volts, Ct Pr 

±200. 9EX 

Class A, Amplifier 

MAXIMUM RATINSS {Design-Maximum Values) Trtode Ualt Unit 

Plate Supply VolUae   610 600 rolte 

Peak Plate Volume*   600 2500 volta 

Plate Voltage   260 260 volte 

Peak Inveree Plate Voltage  — 600 volte 

Grid«No*2 I Screen-Grid) Supply Voltage   — 660 volte 

Grid-Na.2 Voltage   — 260 volte 

Cathode Current      16 60 mA 

Plate Dinipation (Frame Output)   — $ watte 

Plate Diasipation (Audio Output)   ♦ — ? watte 

Grid-No^ Input   — U watte 

Peak Grld-No.2 Input   — 3-2 watte 

CHAItACTEKJSTICS 

Tried# 

Unit Peatede Unit 

Plate Voltage   100 100 110 200 200 volte 

Grld-No.2 Voltage   — 100 170 200 200 volte 

Grid-No.l Voltage   0 —6.0 —11.6 —12.6 —16 volte 

Amplification Factor      :  70 — — — — 

Uu Factor, Grid No.2 to Grid No.l — 10 0.5 9.6 9.5 

Plate Raaiatanee   — 16000 16000 20600 20000 ohme 

Trans conductance   2600 6600 7600 6600 6400 jtmboe 

Plate Current      IS 26 41 36 66 mA 

Grid-No.2 Current   — 6.0 .6.0 6.6 IS mA 

MAXIMUM CIRCUnr VALUES 

Grid-No.l-Circuit Raaiatanee: 

For ftxed-blae operation ......... 1 1 megohm 

For cathode*bias operation   3 2 megohma 

• With a maximum duty factor of 0.04 and maximum puiae duration of 0.6 mlUlaeconda* 

M C 

7,c 

16AQ3 

16AQ3/ O'ode 

XY88 ic(2AK^ KjWc 

Miniature types used as booster diodes in line-time- ^ 

base circuits of transformerless television receivers. 9CB 

Outlines section, ?D; require miniature 9-contact socket. Heater: volts 

(ac/dc), 16.4; amperes, 0.6; maximum heater-cathode volts, 6600 peak. 

MAXIMUM RATINGS (Design-Center Values) 

Supply Voltage at saro current   550 volta 

Supply Voltage    S50 voltt 

Peak Plate Current   660 mA 

Average Plate Current   220 mA 

Plate Diaefpatlon   6 watte 

Peak Negathre-Pube Plate Voltage*    —6000# volte 

* Under no cooditione ehould an abaolute maximum value of 7600 volte be exceeded 

# pub* duration mutt not exceed 22 per cent of a cycle, or a of 16 micro*ecooda* 
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Refer to type 6GK6. 160K6 

Refer to type 6GY5. I6GY5 

Refer to type 6AXS. 17AX3 

Refer to chart at end of section. 17AX40T 

Refer to type 6AX4GTB. 17AX4GTA 

Refer to type 6AY3B. 17iVf3A 

Refer to type 6BE3. 17BE3 

Refer to type 6BF11. 17BF1I 

17BH3 

Refer to type 6BH3A. I7BH3A 

Refer to type 6BQ6GTB/6CU8. 17BQ6GTB 

17BS3 

Refer to type 6BS3A. 17BS3A 

K K 

HALF-WAVE 1711 

VACUUM RECTIFIER l/DiL4 

CjJ ya) Duodecar type used as damper tube in horizontal- 

M H deflection circuits of television receivers. Outlines 

12 FX section, 8D; requires duodecar 12-contact socket. 

Heater VoltaS* (•e/Se) .    16.8 volta 

Hcfttor Current     0.46 tmpere 

Umtor Wmrm-up Time (Averse)   11 teoonde 

Direct Interelectrode Cftpecitencee (Appro*.): 

Cethode to Heeter and Plate     • 11 pP 

Plate to Cathode and Heater   8,6 pF 

Heater to Cathode   8.4 pF 

Damper Service 

For aperaUn la a 626-llae, It^frame arateai 

MAXIMUM RATINGS (Design-Maximum Values} 

Peak Inverae Plate VoJta«e#   4600 •rolte 

Peak Plate Current   1200 mA 

Average Plate Curmit   200 mA 

Plate Dlaalpatlon      $.6 watta 

Heater-Cathode Voltaae: 

Peak value   4-800 —4600 volta 

Average value    +100 —800 volU 

CHARACTERlSTICSff Instantaneous Value 

Tube Voltate Drop for plate current of 860 wA     21 volta 

# Pube duration must not exceed 16% of a horizontal aeanning cycle (10 microeeeonde). 

Refer to type 50C6. 17C5 

Refer to type 6C9. 17C9 

Refer to type 6CK3. 17CK3 

Refer to type 6CU6. I7CU5 

Refer to type 6DA4. 17D4 

Refer to type 6DE4. 17DE4 
* 

Refer to chart at end of section* 17DM4 

Refer to type 6DM4A. 170M4A 
* » 

Refer to chart at end of section. I7D06A 

Refer to type 6DQ6p. 17DQ6B 
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H 

Ha ft 
(4 

**6 

mm HIGH-MU TWIN TRIODE (2 

Miniature types used in rf-amplifier and oscillator- 

mixer circuits in FM and AM radio receivers. Outlines ^ 

section, 6B; require miniature 9-contact socket. 9AJ 

Httier Volume  17.5 

Heater Current    0.15 

Peak Heater-Cathode VolUce    ±90 max 

Direct Intcrelectrode CapaciUnces: 

Plata to Grid (£ach Unit)   1.5 

Plata to Cathode (Bach Unit)    0.15 

Plata to Cathode, Heater, and Internal Shield (Each Unit)   1.2 

Grid to Cathode, Heater, and lotemal Shield (Each Unit) .... 3 

Plate of Unit Ivo.l to Plate of Unit No,2   0.04 max 

Grid of Unit No.l to Grid of Unit No.2   0.002 max 

Plate of Unit No.l to Grid of Unit No.2   0.008 max 

Plate of Unit No.2 to Grid of Unit No.l    0.008 max 

Plate of Unit No.l to Cathode of Unit No.2   0.008 max 

Plata of Unit No.2 to Cathode of Unit No.l   0.008 max 

Grid of Unit No.l to Triode of Unit No.2   0.003 max 

Grid of Unit No.2 to Triode of Unit No.1   0.003 

Class Ai Amplifier (Each Unit) 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate VolUfe  250 

Grid-Voltaxe, Nefative-blaa Value   —100 

Cathode Current   15 

Plate Diaeipation   2.5 

CHARACTERISTICS 

Plate Voltaae   100 170 200 

Grid VolUre   —LI* —1.5 —2.1 

AmplificaUon Factor    60 50 48 

Trans conductance   4600 6200 6800 

Plate Current     4.6 10 10 

MAXIMUM CIRCUIT VALUE 

Grid-Circuit Reabtance    1 

* Should not be uaed If grid current b not permbsible. 

17GE5 Refer to type 6GE5. 

. 

17GJ5 Refer to chart at end of section. 

17GJ5A Refer to type 6GJ6A. 

Refer to type 6GT5A. 

17GV5 Refer to type 6GVB. 

17GW6/17DQ6& Refer to type 6GW6/6DQ8B. 

17H3 Refer to chart at end of section. 

UJ&SA Refer 10 type 6JB6A- 

17JG6 Refer to chart at end of section. 

17JG6A Refer to type 6JG6A. 

17JM6A Refer 60 type 6JM6A* 

17JN6 Refer to type 6JN6. 

I7JT6A Refer to type 6JT6A. 

b 

a 

«T1 

a 

▼oltt 

ampere 

xolta 

PF 

pF 

pF 

pF 

»Z 
pF 

pF 

PF 

volta 

toIu 

mA 

watta 

▼oJU 

volts 

a mho# 

mA 

megohm 
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Refer to type 6JZ8. 

Refer to chart at end of section. 

17JZ8 

17LD8 

62 o, PENTODE— ITYin 

BEAM POWER TUBE I/AIU 

Duodecar type used in television receiver applications. 

The pentode unit is used as a power-output tube, and 

0*4^3^^ the beam power unit is used lor limiter and discrim- 

inator applications. Outlines section, SC; requires 

Gi> ^ duodecar i2-contact socket. Heater: volts, 16.8; am- 

n h peres, 0.45; average warm-up time, 11 seconds; max- 

12BT imum heater-cathode volts; ±200 peak, 100 average. 

• 

Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) Pow«r U«U Unit 

Plate VolUge   186 880 volta 

Grid-Mo.2 (Screen-Gild) Voltasre   150 110 volte 

Grid-No.I (Control-Grid) Voltace, Peek poeilive value — 80 volta 

Cathode Current   65 13 mA 

Plate Diaaipation   6.6 — wattt 

Grid-No.2 Input    1-8 - • watte 

CHARACTERISTICS Beam Power Unit 

Plate Voltage   1«5 volU 

Grid-No. 2 VolWBe   110 volta 

Grid-No. 1 VolUBe   8 volta 

Peak KT Grid Voltaje   « no\\» 

Plate ReeisUnco   80000 ohma 

Tran scon du eta nee   8W)0 

Zero-Signal Plate Current   *nA 

Maximum-Signal Plate Current   *0 mA 

Zero-Signal Grid-No.2 Current   * naA 

Maximum-Signal Grid-No.2 Current   9 niA 

Load Heelatance   8000 ohma 

MAXIMUM CIRCUIT VALUES 

Grid-No. 1-Circuit Reabtance: 

For flxed-biaa operation   0.2B megohm 

For cathode*biaa operation   megohm 

Refer to chart at end of section. 

Refer to chart at end of section. 

18A5 

♦ 

18FW6 

H — /^SOs 

3/ -1-?^ Yb) 

JX REMOTE-CUTOFF PENTODE 18FW6A 

o Miniature type used as rf- and if-amplifier tube in 

C| ac/dc radio receivers. Outlines section, 5C; requires 

7CC miniature 7-contact socket. 

Kcater Voltage     18 yolta 

Heater Current    0.1 ampere 

Heater Warm-up Time fAyermge)   20 aeeonda 

Peak Heater-Caihode Voltage    ±100 max yolta 

Direct Interelectrode Capacitance: 

Grid No. I to Plate    O.OOS6 max 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.S  $-6 pP 

Plate to Cathode, Heater, Grid No.2, and Grid No.S   ^ pP 

Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Voltof,    1M volta 

Grid.No.2 TScrwCrid) Supplr Voltage    160 volta 

Grid-No.2 Volta*"      See curre pate M 

Grid-No. 1 (Control-Grid) Volute. Poeitive-blaa value    6 volta 
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Pbt* Di«ipAtk>n   ^5 w*tt« 

Grid-No.2 Input: 

For *rW-No,2 up to 75 volts ...    0.6 wstt 

For trW-No.2 voltscts bcf*vro 15 otui 150 voU»   Sto pm« * 

CHARACTERISTICS 

Plato Supply Voltage    , 100 vottt 

Grid No.3   Conneetod to eatbode at »o<iset 

Grld-No.2 Supply Voltage   122 v.olto 

Cathode»BiM Rosietor    68 ohmo 

PlaU R^Utance (Appro*.)   0.26 megohm 

TranBconductance .   6400 tunbom 

Plate Current   II mA 

Grid-No.2 Current   6.4 njA 

Grid-No. 1 Voltage (Appro*.) for trameonduetanoe of 25 lunhoe  —20 volt* 

10FX6 Refer to chart at end of section. 

18FX6A PENTAGRID CONVERTER HJ^^snc 

Miniature type used for converter applications in Jul^yT/4 

ac/dc radio receivers. Outlines section, 6C; requires K(£^^^Jy0 

miniature 7-contact socket. Heater: volts (ac/dc), 18; ><(c==!^ 

amperes, 0.1; warm-up time (average). 20 seconds; oH 

maximum heater-cathode volts, :£l00 peak. 7CH 

Converter 

MAXIMUM RATINGS (Design-Maximum Vatuat} 

Pl*t« Volt»S«     JW wjta 

Grld»-No.2^a<l-No.4 <8«T«n-Gtld^ Supply VolU««   

Gri«U.No.2^nd-No.4 VolUse   "2 

Grid»-No.2-and-No.4 Input   

Plata Diuipation   I 

TPYfCAL OPERATION (Separate ExciUtion)* 

Plata Voltage      100 volta 

Giida-No.2-and-No.4 (Screen-Grid) Voltage   100 voHa 

Grid-No.8 (Control-Grid) Voltage   —1.6 wits 

Grid-No.l (Daciilator-Grid) Rmitor   20000 obma 

Plata Reeiatance (Appro*.)   0.4 megohm 

Co overt ton Tranaconductance  680 jtmhoa 

Plate Current   2.8 njA 

Grida-No.2-and-No.4 Current  J'T a 

Grid-No. 1 Current       0.5 mA 

Total Cathode Current        6 l*A 

Grtd-No.3 Voltage (Appro*.) for eonveraton tranaeonduetanoe of 

10 xmhoe   —21 yoltM 

NOTE: The transeonducUnca between grid No.l and grkk No.2 and No.4 connected to plate 

(not oaclllating) b approximately 7000 amhoe under the following oonditiona: grids No.l and 

No.3 at 0 volte; grids No.2 and No.4 and plate at 100 volte. Under the same conditions, the 

plate current b 24 jiA, and the amplification factor b 22. 

• The characterbtiea shown with separate excitation correspond very closely with those ch- 

tained In a self-excited oaeillator circuit operating with aero bias. 

18FY6 Refer to chart at end of section. 

iocvca TWIN DIODE— 

1 OrTOA HIGH-MU TRI0DE 

Miniature type used as combined detector, amplifier, 

and avc tube in compact ac/dc radio receivers. Out* 

lines section, 5C; requires miniature 7-contact socket. 

Heater: volts (ac/dc), 18; amperes, 0.1; warm-up time 

(average), 20 seconds; maximum heater-cathode volts, 

±100 peak. 

Triode Unit as Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

Pkt* VolUS®       

Grid Voltagv, Posltive-biM vshrt     

Plate DbaJpatkm      

*t>2 H 
4 5 

6 3 

7 2 
a 

150 

0 

6.6 

votts 

volte 

watt 
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CHARACTERISTICS 

PUt« Volt*?*    10$ tolta 

Grid Volt*?*      —I volt 

AmpHftcation Factor   100 • 

PUt* R**iat*nc* (Appro*.>   77000 ohvm 

Tr*n«conducUnc«   1300 amboa 

Plat* Current   0.1 mA 

Diode Units (Each Unit) 

MAXIMUM RATINOS (Design-Maximum Values) 

Plat* Current   X »A 

M P 

4 5 

3 6 

Z 
n 

<9 

18GD6A 
SHARP-CUTOFF PENTODE 

Miniature type used in the if, rf, and converter stages 

of ac/dc AM radio receivers. Outlines section. BC; 

requires miniature 7-contact socket. 

Heater Volta?e (ac/dc) 

Heater Current   

18 volU 

0,1 ampere 

20 aeconda 

±100 max volta 

0.0036 PF 

6.0 PF 

6.0 PF 

  100 volts 

Connected to cathode at eocket 

Warm-up Time jAvera?e)   

Peak Heater-Cataode Voltage   

Direct InUrelcctrode Capacitances:* 

Grid No.i to Plate  

Grid No.! to Cathode, Heater. Grid No.2. Grid No.8, and 

Internal Shield   

Plate to Cnthode. Heater, Grid No.2, Grid No.8 and Internal 

Shield   

• Values are same without external shield, or with external shield connected to cathode. 

Class A, Amplifier 

CHARACTERISTICS 

Plate Supply Voltage   

Grid No.8 (Suppressor Grid)   

Grid-No.2 (Screen-Grid) Voltage   

Cathode-Bias Resistor   

Plate Resktanee (Appro*.>   

Trmne conductance  

Plate Current  

Grid-No.2 Current   

Grid-No.l Voltage (Appro*.) for plate current of 10 pA .... 

RF Amplifier and Converter 

MAXIMUM RATINQS (Design-Maximum Values) 

Plate Voltage   

Grid-No.2 Supply Voltage   

Grid-No.2 Voltage   

Plate Dissipation   

Grid-No.2 Input: 

For grid-No.2 voltages up to 76 volts   

For gHd-No.2 voltages between 76 and 160 volts   

100 

160 

0.6 

4800 

6 

2 

—4.7 

volts 

ohms 

megohm 

ambos 

mA 

mA 

volts 

160 

160 

2.6 

0.6 

volts 

volts 

curve page 06 

Witts 

tt 

See curve page 06 

Refer to chart at end of section. 19 

5 

K 
3 

2 

6 

19AU4 

HALF-WAVE 

VACUUM RECTIFIER 

Glass octal type used as damper diode in horizontal- 

deflection circuits of black-and-white television re- 

ceivers. Outlines section, 13G; requires octal socket 

This type may be supplied with pin 1 omitted. Socket 

terminals 1, 2, 4, and 6 should not be used as tie 

points. This tube, like other power-handling tubes, 

should be adequately ventilated. 

Heater Voltage (ac/dc) 

Heater Current 

Heater Warm-up Time 

18.9 

0.6 

II 

volta 

ampere 
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Direct InUrekctrode CtptcitAittee: 

PUte to *m Cfttbode . 

CetKode to Heftier ftad PUte . 

Heftier to Cftthode     

8.S 

ll.S 

i 

pp 

"C 
pp 

Damper Service 

Per eHKti** la ft IMrftftse ey^eai 

MAXIMUM RATIN08 (Design-Center Vftlues) 

Peek Inverte PUte Voiteve#   

Peek PUte Current   

Averftge PUte Current ...... . 

PUte DisftipntUn   

Hftftter-Cfttbode Voltege; 

Ptftk -efttee     +880 

Arerftge value      +100 

# PuUe duration must not exceed 15% of a HorUontal ecanning creU (10 nUrofteeonds). 

* Under no cireumstftnees should this abeohite value be exceeded. 

4500* 

1050 

175 

5 

—4600 

—000 

volte 

wA 

mA 

watte 

volte 

volte 

19AU4GTA 

19BG6G 

19BG60A 

19CL8A 

19EA8 

19EZ8 

190Q7 

19HR6 

19HS6 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to type 6CL8A. 

Refer to type 6EA8. 

Refer to type 6EZ8. 

Refer to type 6GQ7. 

Refer to type 6HR6. 

Refer to type 6HS6. 

19HV8 

HIGH-MU TRI0DE 

SHARP-CUTOFF PENTODE 

H 

H PP S 

ft ft 

cap 
a 7 

Hp 

ft 

IS 

PT(* 

Miniature type used as if-amplifier and af voltage- 

amplifier tube in radio receivers. Outlines section, 6B; or 

requires miniature 9-contact socket. 9FA 

Heater Voltage (ac/dc)   18.9 

Heater Current    0.15 

Heater-Catbode Voltage: 

Peak value   ±200 max 

Averag® value     100 max 

Direct Interelectrode Capacitance*: UnsbUUed ShkUcd 

Pentode Unit: 

Grid No.! to PUte  0.016 0.007 

Grid No.1 to Cathode, Heater, Grid No.2, 

Grid No.3. and Internal Shield    5.6 5.6 

PUte to Cathode. Heater. Grid No.2, 

Grid No.9, and Internal Shield    2.4 3.4 

Heater to Cathode    2.8 2.8 

Trtode Unit: 

Grid to PUte   0.9 0.9 

Grid to Cathode, Cathode of Pentode Unit, 

Heater, Grid No,3. and Internal Shield   1.7 1.9 

PUte to Cathode, Cathode of Pentode Unit, 

Heater, Grid No.3, and Internal Shield ...... 1.7 2.6 

Heater to Cathode    2.8 2.8 

Clats A, Amplifier 

MAXIMUM RATINfiS (Design-Maximum Values) TiUAe Unit Psated. Uatt 

Plata Voltaare   $30 330 

Grid-No. 2 [ SeTeet^Grid) Supply Voltage    — 330 

Grid-No.2 voltage   — See curve page 96 

Grid-No. 1 (Control-Grid) Voltage, Poeitive-blaa value 0 0 

PUte Dbaipation   0.66 3 

volt* 

ampere 

volte 

volte 

PF 

PF 

pF 

PF 

PF 

PF 

l>F 

PF 

volte 

volte 

volte 

wette 
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GrUi-N(x2 Input: 

For grid-No.2 roltMtm up to 165 toIU   

For rrki-No.2 volUgoi botwoon 166 nnd 220 rolU 

CHARACTERISTICS 

PUto Voltue ...'        

Grid-No.2 VolU*u    

Grid-No. L -VolU^o   

AmpHflcatioQ Factor   

Plate Rcaistaoce (Appro*.)   

Trans conductance   

Plato Currant   

GHd-No.2 Current   

Grid-No.1 Voltage (Appro*. I for plate current of 

60 oA .   

Grld-No.l Voltage <Appro*.> for plate current of 

20 M   

MAXIMUM CIRCUIT VALUES 

Grid-No.l-Circuit HeeiaCance: 

For fixed-bias operation   

For cathode-bias operation   

— 0.65 

—• See cunre page H 

waU 

100 125 volts 
% 

126 volts 

—1 —1 volt 

70 — 

54000 200000 ohms 

1800 6600 gtnhos 

0.8 12 mA 

4 mA 

—1.6 — volts 

— volts 

0.6 0.25 * megohm 

1 I megohm 

Refer to chart at end of section. 19J6 

Refer to type 6JN8. 19JN8 

MEDIUM-MU TRIODE— lOI/r^D 

SHARP-CUTOFF PENTODE lYIWO 

jT/Eri --yRL Miniature type used as combined oscillator and mixer. 

Outlines section, 6B; requires miniature d-contact 

socket. Heater; volts (ac/dc), 18.9; amperes, 0.15; 

rr f maximum heater-cathode volts, ±200 peak, 100 

9LY average. 

Class Ai Amplifier 

MAXIMUM RATINGS (Oesign-Ma<imum Values) TrWa* Unit Prnf** U»H 

Plats Voltage   200 SOO Yolts 

Grid No.2 (Screen-Grid) Supply Voltage   — 800 volts 

Grid No.2 Voltage   — See curve page 96 

Grid No.l (Control-Grid) Voltage. Positive-bias value 0 0 volts 

Plate Dissipation   2.6 2.6 watts 

Grid No.2 Input; 

For grid-Nu.2 voltages up to 160 volts   — 0.66 watt 

For grid-No.2 voltages between 160 and 800 volts — See curve page 96 

CHARACTERISTICS 

Plate Voltage   126 126 volU 

Grid-No. 2 Voltage   — 126 volts 

Grid-No.l Voltage   —1.0 —1.0 volts 

Amplification Factor   46 — 

Plate Resistance (Approx.)   6400 200000 ohms 

Transconduetance   8600 7600 ^mhos 

Plate Current   18.6 12 mA 

Grid-No. 2 Current   — 4.0 mA 

Grid-No.l Voltage (Approx.) for plate current 

of 10 mA   —8 —8 volU 

MAXIMUM CIRCUIT VALUES 

Grid-No.l-Circuit Resistance: 

For fixed-bias operation     2.2 2.2 megohms 

For cathode-bias operation   2.2 2.2 megohms 

Refer to chart at end of section. I9T8 

Refer to type 6X8. 19X8 

Refer to chart at end of section. 20 

Refer to chart at end of section. 20EQ7 
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20EZ7 
HIGH-MU TWIN TRJODE 

Miniature type used in high-gain, resistance-coupled, 

low-level audio amplifiers such as preamplifiers for 

stereo phonographs. Outlines section, 6B; requires 

miniature 9-contact socket. For typical operation as 

resistance-coupled amplifier, refer to Resistance-Coupled 

Amplifier section. 

Voltare (ac/dc) .   

HciUr Currtat V  

Heater Warm-up Time (Aver***)   

Heater-Cathodc Volte*®: 

Peak value   

Average value   

Direct laterelectrod® Capacitaooea: 

GHd to Plate   

Grid to Cathode and Heater   

Plate to Cathode and Heater   

Class A, Amplifier (Each Unit) 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Vohage   

Grid Voltage ? 

Hegatlve-biaa value  

Poektve-blae value   

Plate DbaipaUon     

CHARACTERISTICS 

Plate Voltage     

Grid Voltage   

Amplification Factor   

Plate Reeletance (Appro*.)   

Tranaconduetence   

Plate Current   

Unit Ne J 

1.5 

1.6 

0.2 

M & 
a 6 

7 

CT 2 a M 

e 
H 

SO 

0.1 

20 

±200 

LOO max 

Unit Ne*2 

1.6 

1.6 

0.6 

volte 

ampere 

ecconde 

volte 

volte 

PF 

PF 

PF 

• 
680 volte 

volte 

0 volte 

1.2 watte 

100 260 volte 

—1 —2 volte 

100 100 

80000 62600 obme 

1260 1600 junboe 

0.6 1.2 JT)A 

TYPE 20eZ7 
♦ 

r\ a 

i 

-f 

if/ 

yj/o 

Pv 

A/. 

I/ ' 

& \y\ 
Vjs 

V 

» 

1 -4.( 

0 100 200 300 400 

PLATE VOLTS wo-ioecHT 

21EX6 Refer to chart at end of section. 

21GY5 Refer to type 6GY5. 

% ♦ 

2IHB5 Refer to type 6HB5. 

21HJ5 Refer to type 6HJ6. 

21JV6 Refer to type 33JV6. 
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NC HC 
P MC 61 7 

9 3 

JC 
9 4 

K> 3 02 

H t 
IC K 

H H 

1260 

21JZ6 
BEAM POWER TUBE 

Duodecar type used as horizontal-deflection amplifier 

in television receivers. Oatlinea section, 15C; requires 

duodecar 12-contact socket Heater: volts (ac/dc), 21; 

amperes, 0.45; average warm-up time, 11 seconds; 

maximum heater-cathode volts, ±200 peak, 100 aver- 

age. 

Class A, Amplifier 

CHARACTERISTICS 

PlftU VoltAga 

Grid Ko.8 fSupprcMor Grid) 

Grid-No.2 (Scr«en-Grid) VolUc«   

Grid-Na.l (Control-Grid) Voltm^e ...• 

AmpHflcjition Factor   

PUt« RoiUUncc (Approx.)   

TranBconductAnce   

Plate Current   

Grid-No.2 Current   

Grid-No.1 Voltaae (Approx.) for plat# 

current of 1.0 zaA    

A Grid No.2 connected to plate. 

Horizontal-Deflection Amplifier 

Far eparation In a 626-tlae* 26-fraws eyatt 

MAXIMUM RATINGS (Dasien-Maximum Values) 

Plate Supply Voltage     

Peak Poeitive-Pulae PUte VolUge#   

Peak Negatlre-Pube Plat# Voha«e   

DC Grid-Wo.S Voltage, Poeitivo-biaa value   

Grid-No.2 Voltage   

DC GHd-No.l Voltage, Negative-blae value   

Peak Negative-Pub# GHd-No.l Voltage   

Peak Cathode Current   

Average Cathode Current   

Plate Dbaipatkm®   

CHd-No.2 Input   

Bulb Temperature (At hottest point)    

MAXIMUM CIRCUIT VALUE 

Grid-No. l-Clrcuit Resistance   

Trfode* 

Conn action Pant#* CoBMcttan 

ISO 5000 50 150 

Connected to cathode at socket 

— 120 

—20 

4.8 

ISO 

0 

450 

20 

180 

—20 

MOO 

9000 

46 

1.8 

776 

6500 

1500 

70 

220 

•—56 

—580 

800 

230 

18 

s.s 

220 

1.0 

volts 

volts 

volts 

ohms 

gmhoa 

raA 

mA 

volts 

volts 

volts 

volts 

volts 

volts 

volts 

vohs 

mA 

mA 

watts 

walla 

•C 

megohm 

• A bias resistor or other means Is required to protect the tube in absence of excitation. 

# Pulse duration must not exceed 16% of a horizontal scanning cycle (10 microseconds). 

HIGH-MU TRI0DE— Oil DO 

BEAM POWER TUBE ZlLKO 

Ka fc. Novar type used in combined vertical-deflection- 

oscillator and vertical-deflection-amplifier applications 

in color and black-and-white television receivers. Out- 

Unes section, 17E; requires novar 9-contact socket. 

(JP--—^13) Heater: volts, 21; amperes, 0.45; average warm-up 

aT time, 11 seconds; maximum heater-cathode volts, 

SQT ±200 peak, 100 average. 

Class Ai Amplifier 

CHARACTERISTICS Trtod* Unit Bmm Power Untt 

PUte VolUm   260 46 1M 120 YolU 

Grid-No.2 (ScrecB-Crid) Vo)ta<o   — 126 120 120* Tolls 

Grid-No. 1 (CoDtrol-GHd) Voltag# .... —4 0 —10 —10 volts 

AmpUflcation Factor   58 — — 6.5 

Plat# Rcststanc# (Approx.)   14000 — 14000 — ohms 

Transoonductanc#   4100 — 9200 — gmbos 

Plat# Current    2.6 200* 51 — mA 

Grid-No.2 Currant   — 200" t — mA 
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GrW-No.l VoltAgtt 

For pint* currtnt of 10 nA 

Tor pt*t« current of 100 

For plnte current of I wA 

-—0.6 

—28 

—2A 

▼oH« 

vohe 

♦ Triode connection. Grid Ho.Z connected to plnte nt eocket 

• Thb value can be meeaored by a method Involving a recurrent waveform »uch that the 

maximum rating! of the tube will not be exceeded. 

Vertical-Deflection Oscillator and Amplifier 

For operation In a SIMtne, S#-frame vyatam 

MAXIMUM RATINQS (Deaign-Maximum Values) Trtode Unit Boam Power Unit 

Plate Voltaaa   

Grid-No.2 Voltairo   

Peak PoolUve-Pulse Plate Voltage#   

Peak Negative-Pulse Grid-No.I Voltage   

Peak Cathode Current   

Average Cathode Current   

Peak Power Output   

Plate IHsalpationt  "♦ 

Grid-No.2 Inputt   

Bulb Temperature   

MAXIMUM CIRCUIT VALUES 

Grid-No. 1-Circuit Resistance: 

For Axed-bias operation   

For cathode-biaa operation   

# Puke duration must not exceed 16% of a horltontal scanning cycle (10 microseconds). 

JA bias resistor or other means Is required to protect the tube in absence of excitation. 

Uator Ampllicr 

400 400 volt* 

300 VOlt! 

2600 volts 

400 —260 vohs 

106 260 mA 

80 76 mA 

2.6 — watts 

2,6 14 watts 

2.75 wstts 

210 

- 

1.0 megohm 

*2 2.2 megohms 

22 

32BH3 

22BH3A 

Refer to chart at end of section. 

Refer to type 6BH3A. 

(C K 

■eg) (g c 

OOQIA/O HALF-WAVE 

22dWo vacuum rectifier x zjNt; 

Duodecar type used as damper tube in horizontal-de- 

flection circuits of television receivers. Outlines sec* M h 

tion, 8D; requires duodecar 12-contact socket. 12FX 

j 

Heater Voltage (ac/dc)   22.4 volt! 

Heater Current    0.45 ampere 

Heater Warm-up Time  11 seconds 

Direct Intereleotrode Capacitance*: 

Cathode to Heater and Plate     8.6 pP 

Plate to Cathode and Heater     6.0 pF 

Heater to Cathode      8-8 pP 

Damper Service 

Far operation in a 6IS-tine, 30-frame system 

MAXIMUM RATINOS (Design-Maximum Value*) 

Peak Inverse Plate Voltage#   SOW volt# 

Peak Plate Current  1100 mA 

Average Plate Current  176 mA 

Plata Dissipation   6.6 watt* 

Heater-Cathode Voltage: 

Peak value   +800 —6000 volts 

Average value   +100 —000 volt! 

CHARACTERISTICS, Instantaneous Value 

Tube Voltage Drop for plate current of 860 mA   32 volt! 

# Pube duration must not exceed 16% of one horizontal scanning cycle (10 microsecondt). 

22DE4 Refer to type 6DE4. 

22JF6 Refer to chart at end of section. 

22J66 Refer to chart at end of section. 
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Refer to type 6JG6A. 22J 66 A 

H r S 
6 

5 7 

X 

9 

£ 

BEAM POWER TUBE 
22JU6 

9QL 

Novar type used as horizontal deflection amplifier in 

low-B-f- black-and-white television receivers. Outlines 

section, 18A; requires novar 9-contact socket. 

Heftier Vo]U*e (*c/do)    

Heftier Current   

Heftier Werm-up Time (Averftfe)     

Heftter^Cftibcxie Voltft#e: 

Peftk value    

Averaae value    

Direct Interelectrode Capacitancea: 

Grid No.l to Plate  

Grid No.! to Cathode, Heater, Grid No.2, and Grid No.8 

Plate to Cathode, Heater, Grid No.2, and Grid No.S ..... 

22 

0.45 

11 

±200 max 

100 max 

1.2 

22 

9 

volte 

ampere 

aetonda 

volta 

volts 

PF 

PF 

PF 

Class A, AmplMsr 

CHARACTERISTICS 

Plate Voltage   

Grid No. 3 (Suppreaaor Grid)   

Grid«No.2 (Screen-Grid) Voltage   

Grld-No.l (Control-Grid) Voltage   

Amplification Factor   

Plate Reabtance (Approx.)   

Transconductance   

Plate Current   

Grid-Na.2 Current   

Grid-No. 1 Voltage (Approx.) for plate current 

of 1 mA  

• Grid No.2 connected to plate. 

• This value can be racftsurcd by a method Involving 

maximum ratings of the tube will not be exceeded. 

Triodt Pentode 

Cennectien* Conaectioft 

125 SO 130 

Connected to cathode at eocket 

—20 

6 

126 

0 

125 

—20 

470- 

28« 

W 

7( 

45 

1.6 

volta 

volts 

volta 

ohms 

gmhoa 

mA 

mA 

volts 

a recurrent waveform such that the 

Horizontal-Deflection Amplifier 

r«r •pcratioa la * SIS-Um. Sft-fnae aj 

MAXIMUM RATtNOS (Design-Maximum Values) 

DC Plate Supply Voltage  

Peak Positive-Pube Plate Voltage#   

Peak Negative-Puke Plate Voltage   

DC Ortd-No.8 Voltage^  

DC Grid No.2 Voltage  

DC Grid-No.l Voltage  

Peak NcgatWe-Puke Grid-No.l Voltage   

Peak Cathode Current   

Average Cathode Current   

Plate Dksipatlont 

.2 fnc 

770 

6500 

■1600 

• 75 

220 

—55 

850 

245 

IT 

8.5 

240 

2.2 

volts 

volts 

volte 

volts 

volts 

volts 

volts 

mA 

mA 

watts 

watts 

•c 

megohms 

Orld-No.2 Input 

Bulb Temperature (At hottest point)   

maximum cmcurr value 

Grid-No. 1-Circuit Resistance, for grid-No, I-r ask tor-bias operation 

4 In thk service, a positive voltage may be applied to grid No.3 to minimise ^snlvets'9 • inter- 

ference : a typical value for thk voltage is 80 volts. 

t A bias resktor or other means k required to protect the tube in abaence of excitation. * — 

# Puke duration must not exceed 15% of a horiaontal scanning cycle (It mkroaeeonda). 

NC Kjttp 

t 7 

8 I 
NC 

4 

K> 9 

2 II 

126Z 

DUAL TRI0DE— nOTQ 

BEAM POWER TUBE XdZV 

Duodecar type used in combined vertical-deflection- 

oscillator and vertical-defiection-amplifier applications 

in television receivers. OntUnes section, 8B; requires 

duodecar 12^contact eocket. Heater; volts (ac/dc), 28; 

amperes, 0.45; average warm-up time, 11; seconds; 
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maxiiwPt heater-cathode volts, ±200 peak, 100 average. 

Class A] Amplifier 

Tri#4i Trio4« Btmm Tmwr 

CHARACTERISTICS Uftlt NM VnHVl^t UnH 

Pl*t« WolUf   160 IW 46 m 

Orid-No.f (8cr««n-<3rW) Voltage — — 110 110 volt* 

Grki-Np.l tCkmtcpl-Grio) VoHaie ., —2 —6. 0 —9 voHj 

AmplIAcAttoo i^Sctor   v,. i. 49 2A — — 

Plata ^OV&tAn^e^^Approx,)   11000 9600 — 11700 ohmo 

TraoftcondueUnea   6800 2360 — 7100 pmhon 

^Plate Currant      6.4 6.6 122 4« mA 

GHd-No.2 Currant      — — 16,5 3.6 mA 

Grld-Ko.I VolU«t (Anprax.) for plata 

currant of 100 jtA   — — — —26 volU 

Grid VolUxa <Appro*.) for pUt« 

current of 10 pA   —5.7 —11 — — voK* 

Vertical-Deflection Oscillator and Amplifier 

Far •paratkm In « 62MIm» lO-fmmc ■rat*in 

Triad* Triad* B—m Pawcr 

Unit No. I Unit No.I Unit 

MAXIMUM RATINGS (Dosign-Mnxlmum Values) AmpHftar Oadllator AmpUlar 

PUta VoHnaa     330 260 260 volts 

Peak Foaitlva-Puba Plata Volta**#   — — 2000 volu 

GHd-No.2 VoHa^a     — — 200 volta 

Paak Negative-Puba GrkMNo.1 Voltaga   — —400 160 volta 

GHd Voltage, Poaltive-blaa vahia    0 •— — volts 

Plata DiMipation    126 1.0 7.0 wal|a 

GHd-No.2 Input   — — 1.8 watts 

Peak CaOkoda Current   — •— 246 nxA 

Average" Catboda Current   —■ 70 mA 

Peak Plata Currant     — 70 — mA 

Ayeraga Plata Currant   — 20 — mA 

MAXIMUM CIRCUIT VALUES 

GHd-No. 1 -Circuit Rasbtance: 

For fcted-bUs operation     0.6 1.0 1,0 megohm 

# Fuba duration must not eacead 16% of a horUontal fteanning cycle <10 microsecontb). 

24A Refer to chart at end of section. 

24JE6A Refer to type 6JE6A. 

25A6 

25A6GT Refer to chart at end of section. 
. j. • 

25A7GT Refer to chart at end of section. 
* 

25AC5GT Refer to chart at end of section. 

25AV5GA Refer to type 6AV5GA. 

25AX4GT Refer ty type 6AX4GTB. 

25B5 Refer to chart at end of section. 

25B6G Refer to chart at end of section. 
. - • 

25B86T Refer to chart at end of section. 

25BKS Refer to chart at end of section. 

25BQ6GT Refer to chart at end of section. 

25BQ6GTB/25CU6 Refer to type 6BQ6GTB/6CU6. 

25 C5 Refer to type 50C5. 

25C6G Refer to chart at end of section. 

25CAS Refer to type 6CA5. 
, * 

25CD6GA Refer to chart at end of section. 

25CD6GB Refer to type 6CD6GA. 



Technical Data 419 

Refer to type 6BQ6GTB/6GU6. 2SCU6 

Cl HC 5 4 

K ty 3 
C3 

7 2 
n H 

HC 

BEAM POWER TUBE 
25DN6 

SBT 

Glass octal type used as horizontal-deflection amplifier 

in television receivers. Ootlinea section, 21; requires 

octal socket. Vertical tube mounting is preferred b\it 

horizontal operation, ia permissible if pins 1 and 3 are 

in vertical plane. 

llmtcr VoltAtfft {BC/dc)     

neuter Curreui    

Hceter Werm-up Time (AvermBc)      

Heeter-CethodB VolteBe: 

Peak velue    

Average velue  

25 

0.5 

LI 

^200 max 

100 

▼olts 

ampere 

•econde 
i 

▼olte 

volte 

125 

125 

—iir 

4.55 

400a 

9000 

70 

wlte 

volte 

volte 

ohm* 

pmhoa 

znA 

mA 
* 

volte 

that the 

Class Ax Amplifier 

CHARACTERISTICS 

Plate Volta»«   6® 

GrW-No.2 (Screen-Grid) Voltage  100 

Crld-No.I (Control-Grid) Voltage     0 

Mu Factor, Grid-No.2 to Grid No^l   ~ 

Plate ReskUoce    — 

Traneconducunce   — 

Plate Current  -    ^40* 

Grid-No.2 Current    30* 

Grid-No.I Voltaae (Approx.) for plate current of 

0.5 roA    — 
t m • *»r4 .a. 

•These values can be measured hf a method Involving a recurrent waveform aueb 

maximum ratings of the tube will not be exceeded.. 

HorbontaMtoffection Amplifier 

For eperation la a Slg-Uae, SB-frame srsUm 

MAXIMUM RATINGS (Dosfgn-Centar Valves) 

DC' Plate Voltage- -    

Peak Positive-Pulse Plate Voltage# (Absolute Maximum)   

Peak Negative-Pulae Plate Voltage    • •    

DC Gr$d-No.2 (Screen-Grid) Voltage  

Peak Negative-Pulse GrW-No.l (Coatrol-Grid) Vohage i 

Peak Cathode Current   

Average Cathode Current   

Plate Dlsslpatlont    

GHd-No.2 Input   

Bulb Temperature (At hottest point)   

MAXIMUM CIRCUIT VALUE 

Grld-NOwi-Clrcult Heetotance   

# Pulse duration must not exceed 15% of a borixontal scanning cycle (10 mictoaeconda), 

a Under no circumstances should this absolute value be exceeded. 

t A bias resbtor or other means b required to protect the tube In absence of excitation. 

705 volte 

65000 volte 

—1500 volte 

175 volte 

—200 volte 

700 mA 

200 mA 

15 watte 

3 watte 

225 •c 

0.47 megohm 

Refer to chart at end of section. 25EC6 

Refer to type 6EH5, 35EH5 

H 
4 4 

3 
H 

2 7 

K 

7CV 

Heater Voltage 

Heater Current 

BEAM POWER TUBE 
25F5A 

Miniature type used in audio-output stsfge. of ac/dc 

radio receivers employing series-connected heater 

strings. Outlines section, 5D; requires miniature T- 

contact socket. 

Oil s 

. volte 

amx)ere 



420 RCA Receiving Tube Manual 

H«ftUr WftmMip Tim* <Aver*t«)   11 Mconda 

He«t«r-C*t}KKW VohAfe; 

Pe®k vahM   ±t00 max TOIU 

« vmlu*     1^0 max volta 

Direct Interclcctrode Capacitaaect (Approx.): 

Grid Ko.l to Plate   ...   $.44 pF 

Grid Ko.l to'Cathode* Heater* Grid Ko.i. and Grid No. 3 .... 13 pF 

Plate to Cathode* Heater* Grid No.t, aad Grid No»3   8 pF 

Class Ai Amplifier 

MAXIMUM RATIN6S (De*i|n-Mix(mum Values) 

Plate Vohaa•    * 1W voHa 

Grid-No.2 (Screen-Grid) VoHage   ISO eoits 

Grid-No. 1 (Control-Grid) Voltage* Pealtlve-blas ralue     0 eoha 

Plate Diaaipation     6.5 watte 

Grid-No.3 Input   1.1 watte 

Bulb Temperature (at botteat point)    220 *C 

TYPICAL OPiRATION AND CHARACTERISTICS 

Plate Voltage   110 eohe 

Grid-No*2 Voitage   110 eolte 

Grid-No.l Voltage   — 7.5 ▼ohe 

Peak AF Grid-No.l Voltage   —7.6 eoke 

Plate ReaUtance (Approx.)   13003 obma 

Trana conductance   8400 jtmhos 

Zero-Signal Plate Current     43 mA 

Maximum-Signal Plate Current   46 mA 

Zero-Signal Grid-No.2 Current   3.8 mA 

Maximum-Signal Grid-No.2 Current   7.3 mA 

Effective Load ReaSitaace       2500 obma 

Total Harmonic Dietortlon    7 per cent 

Maximum-Signal Power Output       1.5 watte 

MAXIMUM CIRCUIT VALUES 

Grid-No. 1-Circuit Reaiatance: 

For ftxed-blaa operation   0.1 megobm 

For catbode-biae operation    3.6 megobm 

Push-Pull Class AB; Amplifier 

MAXIMUM RATINGS (Same as for class A(h amplifier) 

TYPICAL OPERATION (Values are for two tubes) 

Plate Voltage     113 volte 

Grid-No.2 Voltage    113 volte 

Grid-No. 1 Voltage   —3 volte 

Peak AF Grid-No. 1-to-Grid-No.l Voltage       14.4 volte 

Zero-Signal Plate Current   32 mA 

Maal mum-Signal Plate Current     88 mA 

Zero-Signal Grid-No.2 Current   7.2 mA 

Maximum-Signal Grid-No.2 Current   12.6 mA 

Effective Load Reaistanee (Plate-to-plate)   4500 obma 

Total Harmonic Dietortlon   2.6 per eeut 

Maximum-Signal Power Output     2.8 watte 

MAXIMUM CIRCUIT VALUES 

Grid-No. 1-Circu it Reaiatance: 

For dxed-biaa operation      3.1 megohm 

For eatbode-blaa operation   0.6 megobm 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to chart at end of section. 

27G&5/PL500 Refer to type 6GB5. 

2516 

25L6GT 

25N6G 

25W4GT 

25Y5 

25Z5 

25Z6 

25Z6GT 

26 

27 
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Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to type 6JS6. 

Refer to chart at end of section. 

Refer to chart at end of section. A 

30 

31 

31JS6A 

32 

32ET5 

H 
* 4 

& 

7 

POWER PENTODE 
32ET5A 

7CV 

Miniature type used in audio output stage of compact 

ac/dc radio receivers, Outlines section, BD; requires 

miniature 7-contact socket. Heater: volts (ac/dc), 32; 

amperes, 0.1; warm-up time (average), 20 seconds; 

maximum heater-cathode volts, ;t200 peak, 100 average. 

Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Voltage    

Grid-No.2 (ScrMn-Grid) VolUg*   

Plmte Dtesipfttion       

Grid-No.2 Input     

TYPICAL OPERATION AND CHARACTERISTICS 

Plmtt VoJUffe   

Grid-No.2 Volume   

Grid-No. 1 (Control-Grid) VolUff*   

Pe*k AF GHd-No.l VolU«e   

Z«ro-Siffna) Plato Currant     

Zero-Slgn*l Grid-No.2 Currant     

Plata Eaaiataoce (Approx.)   

Tranaconductance       

Load Reaiatanca    ^  

Total Harmonic l>latoriion     

Maximun^igrnal Powar Output   

MAXIMUM CIRCUIT VALUES 

Grid-No. 1-Circuit Rcaktanea: 

For ftxad-bia* operation     

For cathode-bias operation     ♦ • ♦ • a 

Refer to chart at end of section. 

Refer to chart at end of section* 

150 voh# 

ISO voha 

5.4 watu 

1.2 watu 

no volt# 

no volta 

—7.5 volte 

7.5 volta 

80 mA 

2.8 mA 

21500 ohms 

5500 iunboe 

2800 • oh ma 

10 per cent 

1,2 watt# 

o.s 

0.1 

mcaohm 

32L7GT 

33 

« e DIODE—BEAM POWER TUBE 33GT7 
w w i / 

Ko nrv-N^p ^uo^ecar type used in television receiver applications. 

—. rt^Y?) The diode unit is used for damper service and the 

Nc(5i|j^ ?=3ng),c beam power unit for horizontal-deflection amplifier 

service. 'Outlines section, 16A; requires duodecar 12- 

'dqj—Tgi contact socket. Heater: volts (ac/dc), 33.6; amperes, 

m « 0.45; warm-up time, 11 seconds; maximum heater- 

I2FC cathode volts, ±200 peak. 100 average. 

Bum Power Unit as Class A. Amplifier 

THwftcf 

CHARACTERISTICS Pmtodt CmmcUm CmmcUsh 

Piste VolUsve    8600 60 180 180 nit* 

Grid-No, 2 (Scroen-Grid) VoltMre .... 180 180 ISO ISO volte 

Grid-No. 1 (Control-Grid) Volume   — 0 —22.5 —2^5 volte 

AmpUAeetlon Factor   — — — 4 

Plat# Reabtanc# (Approx.)   -r — 10006 — ohma 

Tranaconductanc#   — — 6606 — e^hoa 

Plat# Current   — 320 48 — mA 

Qrid-No.2 Curmt   — 22 2.8 — mA 

Grid-No. 1 Voltac# (Approx.) for plat# 

current of 1 mA   •—60 —• —40 — voh* 

t Grid Ko.2 lied to plata. 
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Beam Power Unit at Horizontal-Deflection Amplifier 

For • perm lion in m (2 Mine. St-lrmwe ayttcm 

MAXIMUM RATIN6S (Design-Maximum Ratings] 

Plate Vojtame     400 eolta 

Peak Piffive-Pabe Plat# Voltame#   WOO yoha 

Peak Negative-PuUe Plate Voltage     0 volU 

Grid-No.2 Vohage     1W yoh* 

DC Grid-No.I. DC Voltage. Negative-bias value     —W voha 

Peak Neiatiee-Puke Grid-No.I Voltage        —SSO volU 

Average Cathode Current   140 mA 

Peak Cathode Current   490 mA 

Plate 4>iBsipelk)»»        9 watta 

Grid.|^^ , ;t  « watta 

MAXIMUM CIRCUIT VALUE 

Grid-No. 1-Oireult Reaieianc#        1 megohm 

• A biaa resistor or other means is teouired to protect the .tube In aheence of excitation. 

Damper Service—Diode Unit 

For opsraUoa In a SlS-Une. IMrame systeak 

MAXIMUM RATINGS (Design-Maximum Values) 

Peak Inverse Plat# Voltage#   2600 volts 

Peak Plate Current      760 mA 

Average Plate Current     126 mA 

Plat# Dissipation    8,6 watts 

Keater-Catbod# Voltage: 

volts Peak value   4-200 —2600 

Average value   +100 —400 volts 

Bulb Temperature (at hottest point)   220 •c 

CHARACTERISTICS, Instantaneous Value 

Tube Voltage Drop for plate current of 250 mA   21 volts 

# Pulse duration must not exceed 15% of a horisontal scanning 1
 

r
 

e
 

microseconds). 

33GY7 
DIODE—BEAM POWER TUBE 

Duodecar type used as combined damper diode and 

horizontal-deflection amplifier in television receivers. 

Outlines section, ISA; requires duodecar 12-contact 

socket. Heater: volts (ac/dc), 33.6; amperes, 0.45; 

warm-up'time (average), 11 seconds. 

Beam Power Unit as Class At Amplifier 

K tC 

7 

S 

4 a 

y to 

t i 
P6 

12 

K 

12FN 

Fa*t*4ft Coamscikm 

.•in i 

120 

00 

230 

ISO 

ISO 

0 —22.6 

Triad#® 

C#nii#ction 

130 

130 

—22.6 

4 

22« 

80 

10000 

6600 

48 

2L9 

—40 

CHARACUmSTieS 

Plat# Vwtag#   

Grid-No.2 (Scresn-Grid) Voltag#  

Grid-No.1 (Control-Grid) Voltag# .... 

AmpHftcaUon Factor    

Plato Rcabtanc# (Approx.)    

Trans conductance     

Plat# Current .»• ««•••«., i 

Grid-No.2 Current    

Grid-No.! Voltage (Approx.) for plat# 

current of I mA    

• Grid No.2 tied to plat#. 

•This value can be measured by a method involving a recurrent waveform such 

maximum ratings of the tube trill hot' bo exeeeded^ 

Beam Power Unit as Horizontat-Defiection Amplifier 

For eperatkn tm a dSS-Uae. St-fram# system 

MAXIMUM RATINGS (Design-Maximum Values) 

DC . Plate Supply VoHag#     

Peak Poeltlv#-Puk« Plat# Voltage#   

Peak Negative-Pulse Plat# Voltage ... 

DC Orid-No.2 Voltage   

BC Grid-No. I Voltag#   

Peak Negative-Pulse Grid«No.i Voltag# . 

Peak Cathode Current   

Average Cathode Current   

Plate Dissipation f   

volts 

voha 

volt# 

ohms 

gmbos 

mA 

roA 

volts 

that tb# 

400 vohs 

v6HS 

0 vohs 

160 volts 

—86 volts 

-380 voha 

640 mA 

165 mA 

9 watta 
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t watt* 

2## volts 

1## volta 

1 megolim 

Grid-Np.2 Input   

H«ftt*r-C*thodc Voltage: 

Peak value   

Average value      

MAXIMUM CIRCUIT VALUK 

Grid-No. 1-Circuit Keetatance   

# Pulse duration mutt not exceed 16% of a horisontal tcannlng cycle {10 microaecondt). 

t A bias retfotor or other meant b required to protect the tube In absence of ■••wlatioxu 

Dampar Sarvice (Diode Unit) 

Far aperaUoa In a SlS-Une, l#-lraae 

MAXIMUM RATINGS (Oesign-MaximMin 

Peak Inverse Plate Voltage#    

Peak Plate Current   

Average Plate Current      

Plate Dktipation    

Heater-Cathode Voltage: 

Peak value   +200 

Avenge value      4"10fr" 

Bulb Temperature {At hottest point)   

CHARACTCRfSTICS. Instantaneous Value 

Tube Voltage Drop for plate current of 260 zaA   

IS 

116 

3.8 

—420# 

—400 

200 

yolts 

mA 

mA 

eratte 

volts 

volt* 

21 

# Pulse duration must not exceed 15% of a horisontal scanning cycle (I# 

volts 

microseconds). 

nc p 

t 7 

6 * 

HC 
4 * 

5 K> 63 

Z II 
X «1 

H H 

12FK 

33JV6 

BEAM POWER TUBE 2]JVi 

Duodecar type used as horizon tat-de flection amplifier 

in television receivers. Outlines section, 15B; requires 

duodecar 12-contact socket. Type 21JV6 is identical 

with type 83JV6 except for heater ratings. 

Hmtcr VoltAgj («e/dc)    

Heater Current .   

Healer Warm-up Time (Average) 

Heater-Cathode Voltage: 

Peak value    

Average value   

21JVI 

21 

0.46 

11 

:t200 max 

1W 

UJV# 

33 

0.3 

11 

±200 max 

100 

CHARACTERISTICS 

Class At Amplifier 

Triads* 

CsRBScilen Pern tods Conaeetloa 

ISO 6000 6# 13# 

Connected to cathode at a 

130 13# 130 130 

-20 _ 
# —to 

— _ —i 1100# 

— -—- —. •106 
— 41# 6# 
   -— 24 1.76 

—«  * —33 

4.7 — — — 

Plate Voltage   

Grid No.8 (Suppressor Grid)   

Grid-No.2 (Screen-Grid) Voltage ...• 

Grid-Nu.l (Control-Grid) Voltage .... 

Plate Resistance (Approx.)   

Transconductance   

Plate Current   

GHd-No.l Current  ;... 

Grld-No.l Voltage (Approx.) for plate 

current of 1 mA   

Amplification Factor   

* Grid No. 2 tied to plate. 

HorizonUt-OeflectMn Amplifier 

Far eperatkm in a. 626-Jlne. M-fraass sjsUm 

MAXIMUM RATINGS (Design-Maximum Values) 

DC Plate Supply Voltage     

Peak Pusitive-Pube Plate. Voltage#    

Peak Negative-Pube Plate Voltage   

DC Grid-No.3 VoHage  :  

DC Grid-No^ VolUge   

DC Grid-No. I Voltage, Negative-bias value   

Peak Negative-Pube Grid-No.I VolUge   

Average Cathode Current   

Peak Cathode Current   

Plate Dissipation"   

Grid-No^ Input     

Bulb Temperature (At hottest point)     

770 

600# 

—160# 

70 

22# 

—66 

—330 

23#. 

SO#' 

IS 

3,6 

220 

volts 

ampere 

seconds 

volts 

volts 

volts 

volts 

volte 

ohms 

jrtsbos 

mA 

mA 

volta 

volts 

volts 

volts 

volts 

volts 

volts 

volts 

mA 

mA 

watts 

watts 

•c 
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MAXIMUM CIKCUIT VALUE 

CrW-No.l-Circuit BcabUtnce           1 mtsohoA 

# Potoc durmtion must not exceed 1S% of a boriKmUl oeanning cycle (16 wlcrooeconda). 

•• A bUe resistor or other mesnj is required to protect the tube in sbsenee of excitstioa* 

34 Refer to chart at end of section. 

34GD5 Refer to chart at end of section. 

34GD5A beam power tube 

Miniature type used in audio output stages of compact 

ac/dc radio receivers. Outlines section, 5D; requires o} 

miniature 7-contact socket. Heater: volts (ac/dc), 34; K 

amperes 0.1; warm-up time, 20 seconds; maximum 03 

heater-cathode volts, ±200 peak, 100 average. 

Class A, Amplifier 

MAXIMUM RATIN6S (Design-Msximum Values) 

Plot* VoiUfe   160 

Grid-No.2 (Screen-Grid) VolUge   130 

GHd-No-1 (Control-Grid) Voltnge: 

Negfttive-bia* vahie   —66 

Poeftiv^biae value   0 

Plate r JHsaipatlon   6 

Grid-No.2 Input     1.1 

Bulb Temperature (At hottest point)     260 

TYPICAL OPERATION AND CHARACTEItlSTICS 

Plate Voltage       no 

Grid-No.2 Vohafe    110 

Grld*No.l Voltage     —7.6 

Peak AP Grid-No. I Voltage   7.6 

ZeitKSignal Plate Current   36 

Zero-Signal Grid-No.2 Current   3 

Plate Resistance (Approx.)     13000 

Transconduetanee   6706 

Load Resistance   2600 

Total Karmoaic Distortion     16 

Maximum-Signal Power Output   1.4 

maximum cmcurr values 

Grid-No.l«Clrcuit Resistance: 

For fixed-bias operation     0.1 

For eatbode-bias operation   0.6 

Ol M 
6 4 

a 

7CV 

volu 

voHe 

volts 

volts 

watts 

watts 

•C 

volts 

volts 

volts 

voKs 

mA 

mA 

ohms 

jtmhoe 

obmi 

per cent 

watts 

megohm 

megohm 

TYPE 34aOSA 

0W0 -Na 2 VOLTS • K) 

i 
h 

•o 

ICS tci VOLTS 

S 
G«no CO 

T» 

w 40 

u 
10 •O 

20 

b 

KX) 100 200 

PLATE VOLTS tacsHorm 

35 

35A5 

35S5 

Refer to chart at end of section. 

Refer to chart at end of section. 

Refer to chart at end of section. 
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BEAM POWER TUBE 
35C5 

4 1 

3 t 

2 

P 

K 

C.3 

7CV 

Miniature type used in output stage of compact, ac/dc 

radio receivers. Outlines section, 5D; requires miniature 

7-contact socket This tube, like other power-handling 

tubes, should be adequately ventilated. Except for ter- 

minal connections and slightly higher ratings, type 

35C5 is equivalent in performance to miniature type 

35B5 and, within its maximum ratings, to glass octal 

type 35L6GT. 

Heftier VoltftRft («c/<k)     

Keftter Current       

Heftter-Cfttbode Vollftfte: 

Feftk vftlue   

Avermce vfthje       

Direct iRterelectrode CftpftCiUnceci (Appro*.): 

Grid Ko.l to PUte       

Grid No.l to Cfttbode, Heftier. Grid No.2, end Grid No.8 

PUte to Cftthode. He«ter, Grid No^2» and Grid N<v8 ... 

♦ ♦ 

Class A, Amplifier 

Plmtft DinipfttlcQ 

Grid-No.2 Input   

Bulb Tempcrftture (At bolteet point) 

TYPICAL OPERATION 

Plato VoKftce      

Grid-No.2 Voltare   

Grid-No. 1 (Control-Grid) Voltas« ... . 

Peak AP Grid-No. 1 Voltaa©   

Zero-Signal Plate Current   

Uaxlmum-Siftnal Plate Current   

Zero-Slsnal Grid-No.2 Current 

Maximum-Signal Grld-No.2 Cuneot . 

Plate Reals tan ce (Appro*.)   

Transeonduetance   

Load Rcalstanee       

Total Harmonic Distortion  /.. 

Maximum-Signal Power Output   

MAXIMUM CIRCUIT VALUES 

Grid-No. 1 -Circuit RcalaUnce: 

For fixed-bias operation   

For catbode-bias operation .... * 

85 

0.15 

b200 max 

XOO 

0.5 

12 

9 

MAXIMUM RATINGS (Design-Mexlmum Values) 

Plate Voltaae   160 

Grid-No.2 (Screen-Grid) Voltage    180 

    5.2 

  1.1 

  260 

110 

1X0 

—7.5 

7.5 

40 

41 

3 

7 

18000 

5500 

2500 

10 

1.6 

0.1 

0.5 

yoHs 

ampere 

Tolte 

volts 

pF 

pF 

pF 

volte 

voha 

watts 

watts 

•c 

volte 

vohe 

volts 

voHa 

mA 

mA 

mA 

mA 

ohms 

ianhoa 

oknM 

per cent 

watte 

megokm 

megohm 

TWE 38C5 1 

PENT00C CONNECTION 

eMO-Ho.2 VOUS-HO 
* 

"1 

i— 

ft— 

* 

i i rnmrnrnm 

EL 

QLfi- 

5T5 

PLATE VOLTfi ttcg -mitTi 
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InsUtUtloiKand Application 

TKe SS-volt heater is designed to operate under the normal conditions 

of line-voltage variation without materially affecting the performance or 

serviceability of the 36C5. For operation of the 85C5 in series with other 

types having 0.15-ampere rating, the current 5n 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 sev- 

eral 0.15-ampere types and one or two 85C65, the heateris) of the 3505(8) 

should be placed on the positive side of the line. Under these conditions, 

heater-cathode voltage of the 35CB must not exceed the value given under 

maximum ratings. In a series-heater circuit of the "nniversal" type em- 

ploying rectifier tube 36W4, one or two 35068 and several 0.16-ampere 

types, it is recommended that the heater(8) of the 35C6(s) be placed in 

the circuit so that the higher values of heater-cathode bias will be im- 

pressed on the S5C5(a) rather than on the other 0.16-ampere types. This is 

accomplished by arranging the 35C5(8) 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 3505(8), any 

necessary auxiliary resistance and the heater of the 35W4 are connected 

in series. 

As a power amplifier (class Ai), the 35C6 is recommended for use either 

singly or in push-pull combination in the power-output stage of ac/dc re- 

ceivers. The operating values shown under typical operation, have been 4®- 

termined on the basis that grid-No. 1 current does not flow during any part 

of the input cycle. 

35DZ8 Refer to chart at end of section. 

35EH5 POWER PENTODE 

Miniature type used in the audio output stage of radio 

and television receivers and in phonographs. Outlines 

section, 50; requires miniature 7-contact socket. 

<ft£/de)   

HmUt Currtnl   

Volt**#: 

Paftk vmhat   

vi hi#   

Direct Inlorvlotlrodt C*p*eit*acm (Appro*.): 

Grid No,I to PUU   

Grtd Nu.l to Cathode. HoaUr. Grid No.l. pod Grid No.I  

Plat# to Cathod#. Haatar, GHd No.I. and Grid No,I    

Class A, AmplHlsr 

MAXIMUM RATINBS (Deiifn-Msximom Values} 

Plat# Vohapr      

Grid*No.2 (S<rr##n-Grnl) Vottap#   

Grid-No.! (Control^Grtd) Volta### Poaitlva-hlaA ##lu#   

Plat# DlMipation  J   • ■ ; '  

GHd-No.l Input  ♦*:     

Bulb Ttmperatur# (At hottaat point) ...   

TYPICAL OPCRATION 

Flat# Supply Voltac#   

GHd-No.l Supply VoHac«    

Catbodo-Biat MiUtor   

Ptak AF GHd-NoJ Volta##     

Z#ro-8icnal Plat# Currant    

MaxiBiv&m-Stpnal Plat# Currant      

Z«rt>-3l*Qal GHd-No.1 Currant   

Maxlmum-di^nal GHd-No.l Currant   

4 > 

r 

t 7 

a 

7CV 

U TOUM 

0.16 am para 

^:t00 ma* voha 

100 max aolta 

0.16 pP 

IT pF 

9 P* 

IS# aoh* 

IS# volta 

• roha 

6 watu 

1.71 watu 

111 #C 

110 volts 

116 to Its 

ft ohm 

t aolu 

11 mA 

II mA 

7.1 mA 

11 
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PUt« lUtittAnc* (Appro*.) 

TntDMonducUme*   

Load Rcabtuneo   

Tot*) Hmjrmonk Distortion   

Mftximam-fiifxi*! Power Output 

MAXIMUM CIRCUIT VALUES 

Grid-No. 1 •Circuit Resistance; 

For A*cd-btM operation .. 

For cathode^Us operation 

^ ♦% t %- ♦r ♦ « V ♦ « « # 

14006 

0000 

**% 

l.Z 

0.1 

O.ft 

ohms 

pmhoa 

ohms 

per cent 

watts 

meffohm 

mcaohm 

TVPC 55EH5 

GRID-No 2 

VOLTS •110 

fNT 

N^iS} 

gR® (y 

90 
2 

= " 40 

5 3 » 

- 20 
C C| u> 

let 

K> Z5 

5 

o ZOO 

•hci-OWT 

loo oo 

PLATE VOLTS 

Refer to chart at end of section. 356L6 

Cl 
5 4 

3 

H 

K 

> MC 

7AC 

BEAM POWER TUBE 

35L6GT 

Glass octal type used in output stage of ac/dc radio 

receivers. Outlines section, 18D; requires octal socket 

This type may be supplied with pin No.l omitted. 

Refer to miniature type S6C6 for installation, appli- 

cation information, and curves. 

flsater Voltage (ac/de) 

Heater. Currant 

Psak Keater-Cathoda Voltar®   

Direct Intarafectroda Capacitances (Appro*.): 

to Plata . • • • 

Grid No.J to Cathode, Heater, GHd'No.2; and Grid No.S  

Plata to Cathode, Heater, Grid No.l, and Grid Ko.3   

Claw Al Amplifier 

MAXIMUM RATINGS (Deslsn-Center Value) 

Plate Voltage    

Grid-No.2 (Screen-Grid) Voltage     

Plate Dlasipatkm      

Grid-No. 2 Input   

TYPICAL OPERATION 

PlAta Supply Voltage   

Grid-No.2 Supply Voltaga   

Grjd-No.l (Control-Grid) Voltage   

Cathode-Biaa Reals tor   

Peak AP Grid-No.1 Vohaga   

Zero-Signal Plate Current    

Maximum-Signal Plate Current   

Zero-Signal Grid-No.2 Current 

Maximum-Signal Grid-No.2 Current   

Plate Resbtanee .    

Tranaeonduetance   

Load Healatance     

Total Harmonic Distortion    

Maximum-Signal Power Output   

MAXIMUM CIRCUIT VALUES 

Grid-No. 1-Citcult Heebtance: 

For flxed-hiae operatioD   

For cathode-hiaa operation      

Fixed Bias 

110 

110 

—7.5 

7.6 

40 

41 

3 

7 

14000 

5S00 

2600 

10 

1.6 

86 

0.26 

±:90 max 

0.6 

18 

0.6 

voha 

ampere 

volU 

PF 

pF 

pF 

200 volU 

126 volte 

8.6 watU 

1.0 watt 

Cathode Blaa 

200 volte 

125 volte 

—, voita 

180 oh me 

8 volte 

48 mA 

43 mA 

2 raA 

6.5 mA 

34060 ohms 

6100 /unhoe 

6000 oh me 

10 per cent 

3.0 watte 

0.1 

0.6 

megohm 

megohm 
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35W4 

HALF-WAVE 

VACUUM RECTIFIER 

Miniature type used In power supply of ac/dc re- 

ceivers. Oiitlines section, 5D; requires miniature 7- 

contact socket. This type Is equivalent in performance 

to glass-octal type 35ZBGT. The heater is provided with 

a tap for operation of a panel lamp. 

4 & 

3 t 

I 
* 

N 

He*t*r (ac/tk) ; 

Entlra HtOkUsr (pina 3 and 4)   

Panel Lamp Section (pina 4 and 6) 

Beater Current: 

Between Pina 3 and 4   

Between Pina 8 and 6   

Peak Heater-Cathode Voltage   

86 

Oil 6 

• Without panel lamp. 

With No.40 or No.47 panel lamp. 

Half-Wavt Rectifier mm m % 

MAXIMUM RATINttS {Oeaign-Maximum Values) 

Peak Inyerec Plate Voltage    

Peak Plate Current   

Average Output Current: 

W.U, JW L.™ .nd {.:: 

Without Panel Lamp   

Panel-Lamp-Section Voltage: 

When Panel Lamp Faila   

«e 

82 

B.6 

0.16 

360 max 

▼olta 

volts 

ampere 

ampere 

volta 

860 

660 

66 

100 

116 

17 

volts 

mA 

mA 

mA 

mA 

volts 

d 

2 

TYPf 35W4 

auATI VOCtS»H7m4» 

'TOTAL IFFlCtlve RLATf-SUPauV 

*WC&AWCI * I s OHM6 

C«CAPACITOR P^UT TO FlLTgt 

r- 

i 

250 

mllliiW 

n 

■ hi 
~1 

 j 

• 
1 

1 
HfPMVMA 

  1 
i 

- 

§ 
i 

f—i 
£40 

I 
un 

E? 

n 

 1 

i 
. 

1 
1 

and Application 

For heater considerations, refer to 

miniature type 35C5. 

With the panel lamp connected as 

shown in the diagram, the drop across 

R and all heaters (with panel lamp) 

should equal 117 volts at 0.16 ampere. 

The shunting resistor E. is required 

when dc output current exceeds 60 milli- 

amperes. Values of R. for dc output cur- 

rents greater than 60 znilliamperes are 

given in tabulated data. 

23^ SO 74 lOO 

UOAO 

TTRC 

JSW4 

oc 
HT-V ourpt/r 

OTMCR 

NCATM4 
LINE 

4 

117 117 117 117 vohe 

46 46 40 46 aF 

16 16 16 16 ohme 

— m 166 too ohms 

.60 70 80 60 mA 

AC PlnW-Supply VoHggg (rms)   

Filior-Inpui Cnpneltor   

Minimum Total Effcctlv* Plmtc-Supply Impedance 

Panel-Lamp Shunting Resistor   

Average Output Current   

t No.40 or No.47 panel lamp used in circuit given below with capacitor-input filter. 

TYPICAL 0 PC RATION WITHOUT PANCL LAMP 

AC Plet^-Supplr VolUge (ram)    317 

FiHer-Input Capacitor    40 

Minimum Total Effective Plate-Supply Impedance     IS 

Average Output Current     100 

volts 
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DC Output Von»*« Input to Tilitr (Appro*.): 

At hAhMo*d current (60 mA)   

At full-Wid cur lent U00 mA)   

VohAtfe Reculftiion (Appro*.): 

to full-loid current   

MAXIMUM CIRCUIT VALUES 

P^nel-Lemp Sbuntinc Resistor:* 

For dc output current of 

76 

60 

00 

mA 

mA 

mA 

• Required when dc output current i* IT ester than 60 mi^iamperes, 

Eeler to chart at end ol section. 

Refer to chart at end of section. 

Refer to chart at end of section. 

ISB 

m 

16 

8M 

400 

2M 

35Z3 

35Z4GT 

ToHs 

yvha 

ohms 

ohms 

ohms 

5 

3 

7 
2 

I 

ft NC 

•AD 

35Z5GT 

HALF-WAVE 

VACUUM RECT\F^R 

Glass octal type used in power supply of ac/dc re- 

ceivers. The heater is provided with a tap for opera- 

tion of a panel lamp. Outlines section, 18D; requires 

octal socket. This type may be supplied with pin No.l 

omitted. For installation and application considera- 

tions, refer to miniature type 86W4. 

Heater VoUaae 

Entire Heater (pins 2 and 7) .... 

Panel Lamp Section (pins 2 and B) 

Heater Current: 

Between Pin* 2 and 7   

Between Plnf 8 and 7  • •. 

Peak Heater-Cathode Voltage    

a •a 

86 82 voHs 

7.6 6.6 Volts 

0.16   - ampere 

» 6J6 ampere 

^360 max voiis 

• Without panel lamp. 

*• With No.40 or No.i7 painri lamp. 

MAXIMUM RATINGS (DesignCentcf Values) 

Peak Inverse Plate Voltage     

Peak Plate Currant    

Average Output Current: 

wuv \ *r>A f No Shunting Resistor .. With Fane! Lamp *n*l | Resistor ...... 

Without Panel Lamp ; .     

Panel-Lainp-Section Voltage (rms): 

When Panel Lamp Fails    

TCPICAL OfCRAtlON WITH TAMIL LAMT^ 

AC Plate^upplr Voltage (rms) .... 

Filter-Input Capacitor    • 

Minimum Total Effective Plate- 

760 

606 

60 

•6 

106 

16 

Supply Impedance   

Panel-Lamp Shutting Resistor 

▼olte 

mA 

mA 

mA 

mA 

volts 

volts 

AP 

ohms 

ohms 

Average Output Current   60 70 . 80 66 60 mA 

f No.46 or No-47 panel lamp used In circuit with capacitoHnpui filter given under type S6W4. 

TYPICAL OPERATION WITHOUT PANEL LAMPf 

AC Plate-Supply Voltage (rma)    

Filter-Input Capacitor  • • •    

Minimum Total Effective Plaie-Suppl* Impedance 

Average Output Current    

DC Output Voltage at Input to Filter (Appro*.) : 

At half-load current (60 mAl   

At fail-load current (100 mA)   

Voltage Regulator (Appro*.): 

Half-load to full-load current    

MAXIMUM CIRCUIT VALUES 

Panel-Lamp Shunting Resistor*: 

117 117 117 117 2S6 

40 40 40 40 46 

16 15 16 25 260 

800 160 100   

60 70 80 66 80 

• • 

• • 

nr m volt* 

40 40 MF 

16 100 ohms 

160 100 mA 

140 280 voHs 

120 285 volts 

20 45 voHs 

For dc ouptut current 

\ 1* 

0 I to 

mA 

mA 

mA 

Vtt 

400 

250 

dhmm 

ohms 

ohms 

• Required when 4® output current Is fireater than SO miliiampcrea. 
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36 Refer to chart at end of aectli 

36AM3 

36AM3A 
Refer to chart at end. of. sectionu 

36AM3B 

HALF-WAVE 

VACUUM RECTIFIER 

Miniature type used in power supply of ac/dc re- 

ceivers. This type has a tapped heater so that the 

heater section between pins 4 and 6 can be used as a 

limiting resistance in the rectifier plate circuit. This 

heater section is not to be used as a panel-lamp 

shunt. OnUittes section, 5D; requires miniature 7- 

contact socket. 

HMtfti; ypltas* (»C^lc) t 

Html* 

ip^6«ctfob- njft t amd t) 

Hdntfr CPin» S and 4^ . 

IJ*"5 

Heater Current (riiw % and S) 

Heater Warm-up Time (Average) 

Heater-Cathode Voltage: 

Peak vahie 

Average ralue 

too 

100 

Hqlf-Wava Rectifier 

MAXIMUM KATINCS (Design-Maximum Values) 

Ptak Inverae Plate VoHa«e   

Peak Plate Current   

Average Output Current     

TYPICAL OPCRATION WITH CAPACITOR INPUT TO FILTER 

AC Plate-Supply Voltage (rma)   

Pllter-Input Capacitor     

Total Effeeilve Plate Supply Reabtanee   

Average Output Current   ■.  

DC Output Voltage   

CHARACTERISTICS 

Tube Voltage Drop for plate current of 1M mA 

4 $ 

y a 

2 f 
K 

NC 

SBQ 

w 

zt 

0.1 

—R50 max 

—450 

volta 

volu 

ampere 

•eeonda 

volts 

volts 

m volta 

588 mA 

82 mA 

m 117 voha 

41 48 

S Mt text above 

75 75 raA 

118 105- volU 

IS 20 volta 

37 

38 

Refer to chart at end of section. 

Refer to chart at end of section. 

38HE7 DIODE—BEAM POWER TUBE 

Duodecar type used in television receiver applications. 

The diode unit is used for damper service and the 

beam power unit for horizontal-deflection amplifier 

service. Outlines section, 15D; requires duodecar 12- 

contact socket. Heater: volts (ac/dc), 37.8; amperes, 

0.45; warm-up time, 11 seconds; maximum heater-cath- 

ode volts, ±200 peak, 100 average. 

Beam Power Unit As Class At Amplifier 

CHARACTERISTICS 

PIftt* VolUgR   

Grid-Na.2 (8cr««n-€rid) VolUge . 

Grid-No. 1 (Control-Grid) VoH*f« 

Pint* Rc»bUnc« (Approx.)   

Tmnseonductsnco   

Plate Current   

Grid-No. 2 Current   

Grid-No. 1 VolUge (Approx*) for plate 

current of 1 mA   

Amplification Factor      

•• Grid No.S tied to plate* 

K HC 
Fp 

7 a 

9 

t 4 

10 9 NC K 

n 

rt 

12FS 

* ♦ 

Pentode CoanacUen Cannacti** 

5000 50 130 130 volte 

180 130 130 130 volte 

# —22 —22 volta 

—- .— 4200 — ohma 

  8800 —• ftmhom 

—— 450 SO mA 

— 40 18 — mA 

—89 «*****- —39 •••— volta 

—• —• 4.2 
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Beam Power Unit as Horizontal-Deflection Amplifier 

Ftr •ptnUor* in • SZMln^ 9f8Um 

MAXIMUM KATINftS (DMisn-Mnximum RMing*) 

FJnt# VoftA^e      • • 600 

P«nk Po«iUv#-Fub« Plat« YolUce#   (006 

P«nk K«cathrn*Pul»« PUW Voltnac    # 0 

CrW-No.2 VOHJUT*   160 

X)C GHd-Na.1 VolUt®. Nwntive-blma vnhie   06 

P««Ji NegnUvt-Pufce Urld-NoJ VolUge   660 

Averaff* Cathcnia Current   260 

Peak Cathode Current    800 

Plate Diaalpationf   10 

GrWkNo.2 Input   6.5 

MAXIMUM CIRCUIT VALUE 

CHd-No.l-Circuit BesUUnce   I 

f A blaa reeUtor or other mean* in reoulred to protect the tube in abeence 

Damper Service—Diode Unit 

Far operation In a 616-Um, Jf-fraaia *j*Um 

MAXIMUM RATINGS (Design-Maximum Values) 

Peak Inverse Plate VolUge#   4M0 

Peak Plate Current   1200 

Average PlaU Current   200 

Heater -Cathode V oltage: 

Peak value   +200 —4200 

Average value   +100 —600 

Bulb Temperature (at hottest point)   200 

CHARACTERISTICS. Instantaneous Value 

Tube Voltage Drop for plate current of 860 mA   21 

# Pulse duration must not exceed 16% of a borisontal scanning cycle <10 

voHa 

volts 

volts 

volts 

volts 

volts 

4WA 

watts 

watts 

megohm 

of excitation. 

▼ohs 

mA 

mA 

volts 

volts 

•c 

volts 

microseconds). 

iC HC 

as. ft r 

a s 

a. «¥ ♦ r 

a »o 

z M 

H H 

12FS 

DIODE—BEAM POWER TUBE 38HK7 

Duodecar type used in television receiver applications. 

The diode unit is used for damper service and the 

^ beam power unit for horizontal-deflection amplifier 

service. Outlines section, 15D; requires duodecar 12- 

contact socket. 

Beater Voltags (ac/dc) 

Heater Current   

Heater Warm-up Time <Average)   

Heater-Cathode Voltage: 

Peak value    

Average value   

Direct Inter* led rode Capacitances (Approx.): 

Diode Unit:. 

Plate to Cathode and Heater     

Cathode to Plate and Heater   

Healer to Cathode     

Beam Power Unit: 

Grid No.1 to Plate   

Grid No.I to Cathode, Heater, Grid No.t, and Grid No.8 

Plate to Cathode, Heater, Grid No.t, and Grid No.a . 

87.8 volts 

6.46 ampere 

It seconds 

±200 max volts 

100 max vohs 

10 pF 

* pF 

2 pF 

6.88 PF 

16 pF 

8 pF 

Besm Power Unit as Class At Amplifiar 

f • » 

♦ ft 

•♦•a % o' ♦ 

CHARACTERISTICS 

Plate Voltage   

Grid-No. 2 (Screen-Grid) Vohage 

GrW-No.I (Control-Grid) Voltage 

Amplification Factor   

Plate Reelstanee   

Transconductance   

Plate Current   

Grid-No. 2 Current   

GrM-Ko.l Voltage (Approx.) for plate 

current of 1 mA   

MAXIMUM CIRCUIT VALUES 

Grld-No.l-Cir«nit Rcststaooe 

Grid No.l tied to Plata, 

a « 

Triade** 

CeMsctlea Peats 4e Cenacctlan 

180 8600 60 180 volts 

180 ISO 180 180 volts 

-a — 0 —28 soHa 

— 
— ■ _ 

ohms w m ,, — 

—• 8800 uahos 

460 60 mA 

wami — 40 £.8 mA 

— ~4« 
— 

—89 volts 

Li megohm 
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Beam Power Unit as Horizontal-Deflection Amplifier 

For operation in a 525>]lne, 30-frame system 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Voltage      500 Tolta 

Peak Positive-Pulse Plate Voltage   5000 volte 

Peak Negative-Pulse Plate Voltage    0 volts 

Grid-No.2 Voltage   150 volte 

DC Grid-No.l Voltage, Negative-bias value   —55 volte 

Peak Negative-Pulse Grid-No.l Voltage   —830 volts 

Average Cathode Current   280 mA 

Peak Cathode Current   800 mA 

Plate Dlssipatlonf     10 watte 

Grid-No.2 Input   8.5 watte 

MAXIMUM CIRCUIT VALUE 

Grid-No.l-Cireuit Resistance   1 megohm 

t A bias resistor or other means is required to protect the tube in absence of excitation. 

Damper Service—Diode Unit 

For operation in a $2$*]ine, SO-frame system 

MAXIMUM RATINGS (Design-Maximum Values) 

Peak Inverse Plate Voltage#      4200 volts 

Peak Plate Current                1200 mA 

Average Plate Current       200 mA 

Heater-Cathode Voltage ? 

Peak value         +200 —3700 volts 

Average value      +100 —500 volts 

Bulb Temperature (At hottest point)        200 *0 

CHARACTERISTICS, instantaneous Value 

Tube Voltage Drop for plate current of 350 mA     16 volts 

# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds)* 

39/44 Eefer to chart at end of section. 

40 Eefer to chart at end of section. 

41 Eefer to chart at end of section. 

42 Eefer to chart at end of section. 

43 Eefer to chart at end of section. 

45 Refer to chart at end of section. 

45Z3 Eefer to chart at end of section. 

45Z56T Eefer to chart at end of section. 

46 Eefer to chart at end of section. 

47 Eefer to chart at end of section. 

48 Eefer to chart at end of section. 

49 Refer to chart at end of section. 

50 Eefer to chart at end of section. 

50A5 Eefer to chart at end of section. 

SOBS 
BEAM POWER TUBE 

Miniature type used in output stage of compact ac/dc 

receivers. Outlmes section, 51); requires miniature 7- 

contact socket. Except for basing arrangement, type 

50B5 is identical with miniature type 50C5; 

a H 
5 4 

3 

2 
K 

03 

782 



Technical Data 483 

61 
a 

1 a 

2 
C 

K 

Cj 

7CV 

50C5 

BEAM POWER TUBE IKS.iscs 

Miniature type used in output stage of ctynpact, ac/dc 

radio receivers. Outlines section, 5D; requires minia- 

ture 7-contact socket. This tube, like other power-han- 

dling tubes, should be adequately ventilated. Within its 

maximum ratings, type 50C5 is equivalent in perform- 

ance to glass octal type 50L6GT. Types 1705 and 

25C5 are identical with type 50C5 except for heater 

ratings. 

17CS 

ftater Volute (ac/dc)   16.8 

Hettcr Current   0.46 

lleaUr Warm-up Time (Averat*)   U 

Heater •Cathode VoiUfe: 

Peak value   ^200 max 

Average value   100 max 

Direct Intereleetrode CapaclUncea (Appro*.): 

Grid No. I to Plate     

Grid No.l to Cathode, Heater* Grid No.2> mod Grid No.3 . 

Plate to Cathode, Heater, Grid NaS, and Grid No,* ... 

26C* 

26 

OS 

200 max 

100 ma* 

60C6 

60 

0.16 

^200 

100 

» * 0.6 

ia 

8,6 

voiU 

ampere 

eeconds 

voVU 

volte 

pF 

Class At AmplWsr 

MAXIMUM RATINGS {Design-Maximum Values) 

Plate VoHage   

Grid^No.2 (Sereen-Grid) Voltage    

Grid-No.l (Control-Grid) Voltage* Poeitfve-biae value 

Plate Diaslpatlon   

Grid-No.2 Input   

Bulb Temperature (At botteet point)      

TYPICAL OPERATION 

Plate Voltage  ;    

Grid-No.2 voltage   

Grid-No. 1 (Control-Grid) Voltage   

Peak AF Gridr-No,! Voltage   

Zero-Signal Plate Current   

Maximum-Signal Plate Current   

Zero-Signal Grid-No. 2 Current   

Maximum-Signal Grid-No.2 Current   

Trauaconductanee   

Load Reilftance   

Total Hannonic Distortion 

Maximum-Signal Power Output 

MAXIMUM CIRCUIT VALUES 

Grid-No.l-CircuH lUebtance: 

For flxed*biaa operation ... 

For eathode^iaa operation 

160 volte 

120 volts 

0 volte 

7 watU 

1.4 watte 

220 •c 

120 vohe 

116 vohe 

—8 volte 

I volte 

49 mA 

60 uA 

4 mA 

8.6 &A 

10000 ohme 

7600 pmboe 

2600 ohme 

16 per cent 

12 watte 

0.1 megohm 

0.6 megohm 

TYPE 50CS Gft0-Ha2 VOLTSrilO 

PEMTOOE COWWECTION cu 
o 

e 
a o 

EC 
y> 125 

£ -2 

I 

20 100 
~4 

15 75 *Ci 
HC. CM 

-8 
O d 50 

10 

5 25 

14 

0 
O 100 150 

PLATE VOLTS 

200 

•ics-eeusT 
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Installation and Application 

The 50-volt heater is deaigned to operate under the normal conditions of 

line voltage variation without materially affecting the performance or 

serviceability of the 50C5. For operation of the 60C5 in series with other 

types having 0.15-ampere rating, the current in the heater circuit should 

he adjusted to 0.16 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 50C6s, the heater(s) of the 50C6(s) should 

be placed on the positive side of the line. Under these conditions, heater- 

cathode voltage of the 50C6 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 60C58, and several 0.16-ampere types, it is recom- 

mended that the heater(s) of the 60C6(s) be placed in the circuit so that 

the higher values of heater-cathode bias will be impressed on the 50C6(s) 

rather than on the other 0.15-ampere types. This is accomplished by arrang- 

ing the 5005(8) 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 sup- 

ply. Between this side of the line and the 50O5(s), any necessary auxiliary 

resistance and the heater of the 35W4 are connected in series. 

As a power amplifier (class Ai), the 5005 is recommended for use either 

singly or in push-pull combination in the power-output stage of "ac/dc" re- 

ceivers. The operating values shown under typical operation have been de- 

termined on the basis that grid-No. 1 current does not flow during any part 

of the input cycle. 

50C6G Refer to chart at end of section. 

50DC4 

HALF-WAVE 

VACUUM RECTIFIER 

Miniature type used in power supply of ac/dc radio 

receivers. The heater is provided with a tap for opera- 

tion of a panel lamp. For typical circuit, refer to type 

35W4. Outlines section, 6D; requires 7-contact socket 

VottM« (mc/dc) r 

Entire Hteter (Pine 9 and 4)   

PaaeKLemp Section (Pine 4 nod 9) 

Heater Corrcnt: 

Between Pine 9 and 4   

Between Pins 9 and 9   

Peak Heater-Catbode Vohaae   

* Without-panel lamp. 

" With No.40 or No.4? panel lamp. 

Half-Wave Raetttier 

MAXIMUM RATiNCS (Oesign-Msximum Values) 

Beak InVcne Plate Voltace   

Perfk Plate Current   

Aversst Output Current: 

with p.».. L.™ 'f* {shuS" lu.bSS1" :: 

WiihoBt Panel Lamp 

Voha PtneJ-Lamp-Section VoHaee (rvs): 

Wbea Panel Fails   

TYPICAL OPERATION WITH PANEL LAMPf 

AOPtaU-Soppfr Vortajc (ma)   

JRttter-lnput Capacitor   

Uinimum Total Effective Plat*- 

Sonpbr Impedance    

PaneWLamp ShuoUng Keatetor ...... 

Average Ootput Carrent   

TYPICAL OPERATION WITHOUT PANEL LAMP 

AC Plate-Supply Voltage (ma)   

FilUr-lopot Capadtor   

s 4 

a a 

2 
H 

• •• 
voKa 

M 45 voha 

7.5 
% 

5.5 voha 

6.15 ampere 

0.15 ampere 

±930 max volte 

uo 

720 

70 

110 

120 

16.5 

117 117 117 117 

40 40 40 40 

15 15 15 16 

450 too 160 75 

76 80 60 100 

117 

46 

voHa 

mA 

mA 

mA 

eoKs 

votta 

mF 

tthrrrr 

ehma 

mA 

voHa 

pF 
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Minimum ToUi Effective Piat^^PPbr Impednnc#    ohinj 

Avermce OuQHit Current 

DC Output VoltM® *t Input to Filter (ApproxO t 

At ImIMpmI current (S6 mA)   vujw 

At fulMotd current (110 niA)   IW rolt* 

VuIUee R«uUtk>n (Appro*.): ^. 

Hnif-loed to fulNkmd current    & volte 

t Nq.40 or No*47 p*ne) Ump ueed in circuit with cepecitor-input AHer riven under type S6W4. 

9 fteqaired when dc output current is grenter than 10 milliampcres. 

Refer to type 6EH5. 50EH5 

Refer to chart *t end of aectron. 

Refer to chart at end of jjoctjon.- 50rK5 

* POWER PENTODE 50HC6 

Miniature type used in the audio-frequency power- 

output stages of radio receivers. Heater is prpyided 

2\ >>>v//77) a tap for operation of a panel lamp. Outlines 

section. 5D; requires miniature 7-contact socket. Heater: 

D ~ volts (ac/dc), 60; amperes, 0.15; tap volts (without 

*••5 panel lamp), 7; maximum heater-cathode volts, ±200 

7FZ peak, 100 average. 

MAXIMUM RATINfiS (Design-M*xlmum Values) 

RMS HeftUr-Tnp VolUrc, when p*n*i Map faik   14 volts 

PUU VotUgc    1W voitc 

OcTccc-Grid) Voltage     1210 voha 

Plate IHwipatioo      6.S watv, 

Grid-No.2 fnpot   2 watte 

CHJUtACTKRISTICS 

Plate Supply Vohage    110 volte 

Grid-No.2 VolUge     US volte 

Peak AF Grid-No. 1 (Control-Grid) Voltage   H volte 

Cathode-ittaa RetiatOr 1    02 ohbtrf 

Zero-Signal Plate Current   42 mA 

Maximum-Signal Plate Current    42 mA 

Zero-Signal Grld-No.2 Current l\.X> mK 

Maximum-Signal Grid-No.2 Current 14.0 mA 

Plate Reafetence (Appro*.) 11000 ohms 

Tranaconductance 14000 ^mhoe 

Load Reeiitance     *000 ohme 

Total Harmonic DUtortion (Appro*.)    7 per cent 

Maalmura-Signal Power Output 1*4 watte- 

POWER PENTODE 50HK6 

Hr>/ Miniature type used in audio-frequency power-output 

3 stage of radio receivers. Outlines section, 5I); requires 

miniature 7-contact socket The heater is provided with 

e,a tap for operation of a panel lamp. Heater:" volts 

ij (ac/dc), 50; amperes, 0.15; tap volts (without; panel 

Ms lamp), 7; maximum heater-cathode volts, ±200 peak, 

JFZ 100 average. 

Class kt Amplifier 

MAXIMUM RATINGS (Oesign-Msximum Values) 

PUU VolUge      150 volt* 

Grid-Nat (Screen-Grid) VotUg*   100 volt* 

PUU DM*ip#tkm'     0.5 wmtu 

Grid-No.2 Input   1-1 wntu 

RMS HenUr-Tip Voltage When Panel Lamp Fate   14 volte 

TYPICAL OPCftATION AND CHARACTERISTtCS 

PUU Voltag*   110 volt* 

Grid-No.2 voltage   110 vulu 

Grid-Nal (Control-Grid) Voltage    —7.6 volt* 

Peak AF Grid*No.l Voltage      7.0 volt* 

Zero-Signal Plata Current      00 mA 

Maxtmum-Signah' PUU Current      00 mA 
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2cT»-SimftT Grid-No.! Cun^nt   d 

UojilauffHSIr™' Grid-No.! Curreot   S.6 

Plot# iUolotft&t* (Approx.) 10000 

TronocooductPnc#   tVH 

Lood fUibtono#   tWO 

TotoJ Hormoale Distortion lApprox.)   • 

MoxJmun-SJfaoi Pow#r Ootput   

MAXIMUM ClIICUfT VALUES 

Grid-No. 1-Cirtuit Retlotone#? 

For flx«<M)ioo op#rmtk>n   0.1 

For eotA^do-Aloo oprrmtion    

mA 

mA 

chmM 

Vktoioo 

OAbu 

per cent 

wottl 

b 

ft H 

ft 

50L6GT 

ssuct BEAM POWER TUBE 

Glass octal type used in output stage of ac/dc radio 

receivers.. Outlines section, 13D; requires octal socket. 

This type may be supplied with pin No.l omitted. 

Refer to miniature type 50C5 for installation and ap- n 

plication information. Type 25L6GT is identical with nc 

type 50L6GT except for heater ratings. 1AC 

2SL4GT MUGT 

H«Ur Volt«Se (m/<1c)   U M 

Hooter Current O.J 0.1ft 

Peek Heftier-Cfttbod# Vo)t*ffe  £00 max £00 

Direct loterekctrode C#p#elt#ftc«i (Approx.); 

Grid No.1 to PUfe ..    O.ft 

Grid NoJ to CfttAode. Hcaur, Grid Nat aod Grid No.3  1ft 

Plate to Cfttbode, Heater, Grid No.t #ad Grid No.1   O.ft 

Class Ax Amplffitt 

MAJtlWUM RATIN6S (Oesitn-Centcr Values) 

Plot# Voltoo* .... ...   200 

Grid-No.2 <d^reen-Crid) Vohof#   120 

Plate DiftAipottofi     10 

Grid-No.2 InP«t   1.2ft 

TYPICAL OPf RATION Fixed BMe 

Plate Supply VoHage   110 

Grtd-No.2 Supply Voltage   110 Itft 

Grid-No. 1 iControWirid) VuHag#  —7.ft — 

Peak AF GrU-Nal VoHage   I.L 

Cathode-Biaa Rftftbtor   — ISO 

Zero-Signal Plate Current   40 ft* 

Maxlmoai-Sfgntl Plate Current   SO <1 

Zero-Signal Grid-No.2 Current   ft 

Maxlmum-Signftl Grid-No.! Current   10 S.6 

Plate Rcafifttanc# (Approx.) 10000 

TrmneconductftTice   WOO 2000 

lioad ReeUunee   2000 ftOOO 

Total Harmonic EHe tort Ion      10 10 

MaxUaum-Signal Power Output   LI *-S 

50X6 Refer to chart at end of section. 

50Y6GT Refer to chart at end of section. 

50Y7GT Refer to chart at end of section. 

50Z7G Refer to chart at end of section. 

S3 Refer to chart at end of section. 

60FX5 Refer to type 12FXG. 

7017GT Refer to chart at end of section. 

75 Refer to chart at end of section. 

7$ Refer to chart at end of section. 

SO Refer to chart at end of section. 

I4/6Z4 Kcfer to ch*rt at end of section* 

Tlllt* 

am per# 

votta 

It 

YOtU 

to Ha 

waua 

watt# 

roKft 

vo Ha 

tolta 

toVU 

obmft 

mA 

olA 

mA 

mA 

obmft 

^mboa 

obma 

p#r c#nt 

walta 
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Refer to chart at end of section. 1171707/ M7G7 

Refer to chart at end of section. 117N7G1 

Refer to chart at end of section. 117P7GT 

Refer to chart at end of section. 117Z3 

Refer to chart. at of section. 117Z4GT 

Refer to chart at end of section. 117Z6GT 

H 

H % 
4 

K 
2 T 

2 

SHARP-CUTOFF PENTODE 
5879 

9AD 

Miniature type used as audio amplifier in the input 

stages of medium-gain public-address systems, home 

sound recorders, and audio systems. Outlines section, 

6B; requires miniature 9-contact socket. For operation 

as resistance-coupled amplifier, refer to Resistance- 

Coupled Amplifier section. 

Hcftter Voltag* (*c/do)   

Heater Current   

Peak Heater♦Cetkode Voltage     

Direct InUrelectrode Capacitances: 

Pentode ConaecUonx 

Grid No.1 to Plate   

Grid No.l to Cathode, Heater, Grid No.2, and Grid NoJ 

Plate to Cathode, Heater, Grid No.2, and Grid No.$ . 

Trkxle Connection*: 

Grid No.l to Plate   

Grid No.l to Cathode and Heater  

Plate to Cathode and Heater   

t.n 

0.15 

:l00 max 

0.11 max 

17 

2.4 

1.4 

1.4 

0.80 

* Grid No.2 and grid No.8 connected to plate. 

Class ^ AmplHiar 

MAXIMUM RATIN6S (Design-Maximum Values) 

Plate Voltage   * * * 

Grid-No.2 (Screen-Grid) Voltage   

Grid-No.2 Supply Voltage   

Grid-No. 1 (Control-Grid) Voltage: 

Negative-bias value   

Poaltive-biaa value   

Plate Dissipation   

Grid«No.2 Input: 

For grid-No.2 voltages up to 105 volts 

For grid-No.2 voltages between 105 

Triad# Pentede 

Choaectien* Cennectien 

276 m 

— See curve page W 

—« 

0 

1.7 

m 

—w 

o 

1.25 

0.25 

curve 

volts 

ampere 

volts 

PF 

pP 

PF 

pF 

PF 

PF 

page 06 

volts 

volts 

volts 

volte 

watts 

watt 

14 

type sere 

TRIOOe COWNtCTKW 

^TteWM K*2 aHs.3 

/ bONMECTEOTO 

ia7 flate 
// . -i i 

(V 
o 12 o 6 

«A 

£ to s 
£ 

la 
tu 

fi a 4 

d / 

❖ 
S 3 6 2 / -24 O 

ft? 
✓ 

£ j? x 
2 4 2 ✓ * v 

g 
/ 

2 

2 

400 100 

«aCS-744«T 

TYPE 5679 GffO-No.2 VOLT3»tOO 

P6NTIM)C CONNECTION <»E>-No. 3 V0LTS«O 

200 300 

PLATE VOLTS 

5 -as 
h, 

c. -1,0 

—L5 

—2j0 

ano-No.) volts e ^'-2.9 
C 

ECl"<> 4j0 

—5.0 

-To- 

400 

MCS-74»r 

200 300 

PLATE VOLTS 
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CHMACTfRISTtC? 

PUU Volut*   100 ISO 250 volU 

Grid NpJ    — — Connected to eatbod« at socket 

Grid^Na^ CvotUffO   — — • 100 Tolts 

Giid*No.l Voltage    —2 —8 —8 volta 

AmpHflcatioa .Factor   21 21 — 

Plate Eeeietioce (Appro*.)  «... 6.017 0.01S7 2 mefohms 

Tranaconduetaace   1240 1520 1000 pmboe 

Plate Cu^rot,    2*2 S.S 1.8 mA 

GHd*No.2L CovVent  — 0.4 mA 

Grid-No. 1 VoHage (Appro*.) for plate 

carreot pf 10, aA   — — —8 voJU 

MAXSMOM CIRCUTT VALUE 

Grid-No. 1 •Circuit Resistance   2.2 mctoKras 

♦ Grid N6.2 knd grid No.8 connected to plate. 

5881 BEAM POWER TUBE 

Glass octal type used in the output stages of radio fe 

receivers and high-fidelity audio amplifiers. Outlines 

section, 29M; requires octal socket. For typical opera- ^ 

tioh as push-pull class At, class ABi (within maximum 

ratings), and class ABs amplifier;' and for curves of H« 

average plate characteristics, refer to type 6L6GC; 

Heater: volts (ac/dc), 6.3; amperes, 0.9; maximum 

heater-cathode volts. ±200 peak. 

Class A, Amplifiar 

Trfede Ptstode 

MAXIMUM RATINES (Design-Center Values) CAmfMctUn' C.nB«ctk.a 

PUt« Voluae    *00 400 

Grid-No.2 (Screen-Grid) VoHaa*   — 400 

Plate Diuipation   26 28 

Grid-No.2 Input   — 2 

TYPICAL OPERATION AND CHARACTERISTICS 

Plate Voitaae   260 800 250 

Grid-No.2 VolUt*   — — 260 

Grid-No. 1 (Control-Grid) Voitaae   —18 —20 —14 

Peak AF Grid-No.l Vohaae   18 »> If 

Zero-Signal Plate Current   5? 2? 25 

llaximum-Slanal Plate Current   68 86 80 

Zero-SIanal Grid-No.2 Current   — ~ 4.8 

Maximum-Signal Grid-No.2 Current   — — 

Amplification Factor   8 — -aaII 

Plate Raatatanee (Appro*.)   — — 80000 

T ran* conductance      6260 — 6100 

Load Reatotance    4000 4000 2600 

Tot*) Harmonic Distortion   • 6.5 10 

Mftximum-SignAl Power, Output     1'5 1'6 0*' 

MAXIMUM CIRCUIT VALUES 

Grid-No.UCireuit Resistance: 

For fixed-biM operation     6'j 

For csthode-blfts operation      

* Grid No.2 connected to plate. 

5 

6 K 

2 

/olte 

volts 

watts 

watU 

volts 

volts 

volts 

volts 

mA 

mA 

mA 

obms 

jirahos 

ohms 

18 per cent 

11.8 watts 

megohm 

megohm 

850 

250 

—18 

18 

53. 

85 

Lb 

8.5 

48000 

5200 

4200 

6973 

BEAM POWER TUBE 

Minis ture type used as power amp lifter in compact 

high-fidelity audio equipment. Outlines section, QG; re- 

quires miniature 9-contact socket 

Neater Voltage (ac/dc)     

Heater Current     

Haater-Cathode Voltage: 

Peak value   

Average value  *   ♦.      

H 5 

4 

3 T 

2 a 

s 

9EU 

6.8 

6.46 

:z00 max 

100 max 

volts 

ampere 

volts 

voKs 
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Direct !nterel«cirod« Cspacitsncti t 

Grid-No.l to PlaU    

Grid Nq.1 to Catbodt. Hooter, Grid No.2, and Grid No.3 

Plate to Cathode* Haatar, Grid No.2, and Grid NoJ . 

0.4 max 

0 

0 

Class A, Amplifier 

CHAHACTEaiSTICS 

Plate Voltafe       

Grid-No.2 (oereen^yrid) Voltare   

Grid-No.l (Control-Grid) Vohase   

Plate Reaistanta (Approx.)    

Transeonductanee   

Plate Ctirreot   

Grid-No.2 Current   

Grid-No. 1 Vohace (Approx.) for plate current of 100 *A   

PuithPull Class AB, Amplifier 

MAXIMUM RATINGS (Design.Maximum Valuta) 

Plate Voltage     

Grid-No.2 Voltage   

Plate Dissipation     

Crid-No.2 Input           

Bulb Temperature (At botteei point)   

TYPICAL OPERATION (Valuta art for two tubas) 

PUed Bias 

Plate Supply Voltage   260 

Grid-No.2 Supply Voltage   260 

Grid-No.l Voltage   

Cathode-Biaa Resistor      

Peak AP Grid-Nal-to* 

260 

260 

—IB 

7SOOO 

4800 

46 

3.6 

Grid-No.l Voltage 

t Cui Zero-Signa] Plate Current   

Max! mum-Signal Plate Current ... 

Zert^Sigoai Grid-No. 2 Current 

Maximum-Signal Grid-No. 2 Current 

BfTective Load Resistance 

(Plate-to-plate)      

Total Harmonic Distortion   

MAXIMUM CIRCUIT VALUES 

Grid-No.l-Circuit Resistance: 

For fixed-bias operation 

For cathode-bias operation 

440 

330 

12 

Z 

260 

Cathode Bias 

260 360 400 300 310 

260 230 290 300 310 

—16 —22 —26 4SSSSMSt 

-V _ 
230 270 

30 44 60 48 66 

92 63 60 30 77 

106 106 107 96 92 

7 3.6 2.6 6 6 

16 14 13.7 14 14 

8000 7600 3000 6600 6000 

2 1.6 2 2 4 

12.6 20 24 16 17 

0.5 

1 

PF 

pF 

PF 

volts 

volts 

volts 

ohms 

amhos 

mA 

mA 

volts 

volts 

vofes 

wstu 

watts 

•C 

vohs 

volts 

volts 

ohms 

volts 

mA 

mA 

mA 

mA 

ohms 

per cent 

watu 

megohm 

megohm 

TYPE 6973 MlO-Na 2 VOLXS'ZSO 

Er, AS WIMBLE 

h 

17 
TYPE 6973 

6RE>-Nal 

VOLTS *0 

WITH EC2A3 

VARIABLE 

0 94 
BO o 

C3 

0 94 

125 
200 EC 

lb 
2 100 

S -i 
ISO EC2 -10 VOLTS ^^IVOLTSCC^ 

s S 7 73 

lb 
a -i 100 

2 

50 90 

Sc.-®0 

C2 
25 25 

EC|«0 

r □ 
405 0 too 100 

tzcs-ueer 

200 500 

PLATE VOLTS 
ttcs-tseon 

200 300 

PLATE VOLTS 

Push-Pull Class ABX Amplifier 

Grid NeJ af Each Tab# Caaaarted ta Tap aa Plats Winding ef Oatpat Traasfamer 

MAXIMUM RATINGS (Design-Maximum Valoaa) 

Plate and Grid-Na.2 Supply Voltage    410 yolU 

Plate Dissipation   12 watt* 

Grid-No.2 Input   2^75 watts 

Bulb Temperature (At hottest point)     260 

rrnCAL 0l»IRATION (Values are for two tubes) PU»4 Bias CathaA* BUa 

J?jy«r8uPPJr v.0,t??^   876 i7t> Witt 

? V<>lt««e   • # TolU 
Orid-No.l VoiUfe*   —iS.5 — 
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Cfttbode^BUa ftoffttor     — *56 ohm 

Peek AF Grid-No. 1-te-C rid-No. 1 VclUge   €1 6* voK# 

Zerx^Sifnet Cethode Current     H »A 

Meximum-SJene] Cathode Current   S4 mA 

Effective Load Reehtance (Plate-lo*pUte)   12600 13400 ohms 

Total Harmonic Distortion   1-6 1.2 per cent 

Maximum-Sijrnel Power Output   13.5 16 watts 

MAXIMUM CHtCUIT VALUES 

Grid-No. 1-Circuit Resistance: 

For flxed-biaa operation   0.1 meitobm 

For cathode-bias operation     1 ineffohm 

• Obtained from tape on the primary winding of the output transformer. The taps are located 

on each side of the center Up (B+) so as to apply 50 per cent of the plate signal voltage to 

grid No.3 of each output tube. 

• Obtained from taps on the primai> winding of the output transformer. The taps are located 

on each side of the center Up <6+) so as to supply 43 per cent of the plate signal voJUge to 

grid No.2 of each output tube. 

• The type of input-coupling network used should not Introduce too much rcaUUnce In the 

grid-No. 1 circuit. Transformer- or impedance-coupling devices are recommended. 

7025 HIGH-MU TWIN TRIODE mt ^ 

Miniature type used as phase inverter or resistance- 71 

coupled amplifier in high-quality, high-fidelity audio HlP:"*^rr 

amplifiers. Outlines section, 0B; requires miniature 7- 

contact socket. This type is identical with miniature 

type 12AX7A except that it has a controlled equiva- 

lent noise and hum characteristic. For operation as ja 

resistance-coupled amplifier, refer to Resistance- 

Coupled Amplifier section. 

EQUIVALINT-MOISE AND HUM V01.TA6E REFERENCED TO GRtO (Each Unit) 

Averaf* Value <rm»)t   

Maximum Vsluc <rma)*   7 A* 

t Measured In "true rms" units under following conditions: beater voha (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 pF; grid resistor, 0 ohms; end 

amplifier covering frequency range between 25 to 10000 cycles per second. 

• Same conidtionji as for "Average Value" ex'*f>t cathode resistor is unbypassed and grid 

resistor is 0.05 megohm. 

7027 Refer to chart at end of section. 

7017A 
BEAM POWER TUBE 

Glass octal type used in pusn-pull power amplifier cir- 

cuits of high-fidelity audio equipment. Outlines section, 

9F; requires octal socket. This tube, like other power- 

handling tubes, should be adequately ventilated. 

HetUr VotUt«   

Heater Current     

Heater-Cathode Voltage: 

Peak value   

Average value   

Direct Interelectrode Capacitances (Approx.): 

Grid No.! to Plate        

Grid No.l to Cathode, Heater. Grid Nb.2, and Grid No.8   

Plate to Cathode, Heater, Grid No.2, and Grid No.3    • 

Class A, AntpHfiar 

CHARACTERISTICS 

PUU VoiUf#     

Grid-No.2 i Screen-Grid) Voltage 

Grid-No.I (Control-Grid) Voltage 

Plate Resistance (Approx.)   

Transconduetanee   

Plate Current   

Grid-No^ Current   

5 4 

a % 

T a 

H 

a 

•HY 

6.3 volts 

0.9 ampere 

±2M max volts 

160 max volts 

1.5 pF 

10 PF 

7.5 PF 

250 

250 

—14 

22500 

6000 

72 

5 

volts 

volts 

to Ha 

ohms 

jimhc* 

mA 
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Push-Full Class AB, Amplifier 

MAXIMUM RATINM (OetiftvMtximum V»lu«s| 

PUU VoHace   SW Tofte 

VoHace   WO voll* 

P]»W DiMlMtion   M wfttta 

GrM-No.2 Input   6 wntt« 

TYPICAL OPCPATION [Values are for two tubes) 

PUei Bias Catlwk Biaa 

Plate Sopply Voltare   400 460 640 400 SS0 426 tolU 

Grid-No-z Supply Vohate  300 660 400 600 660 426 volte 

Grid-No. 1 VoHact  —26^ —60* —38* — — — volte 

CathodfBia* Rettetor   — — — 600 160 200 '>bms 

Peak AP Grid-No. l«to-Grid»No.t VolUge 60 60 70 67 66.6 66 volte 

Zero-Signal Plate Current   102 06 100 112 166 160 mA 

Maximum-Simal PUte Current   162 104 220 126 170 106 mA 

Zero-Signal Grid-No.2 Current   6 3.4 6 7 6.6 6 mA 

Maximum-Sitnal Grtd-Ko.2 Current .. 17 10.2 21.4 16 20 20 mA 

Effective Load Resiatanee 

(Plate-to-plate)  6600 6000 6600 6600 4600 3800 obma 

Total Harmonic Distortion   2 1.6 2 2 8.6 4 per cent 

Maximum-Stirnal Power Output   34 60 76 82 86 44 watts 

MAXIMUM CIIICUIT VALUtS 

Grid-No. 1-Cireuit Resbtanee: 

For Oxed-biae operatioo*   0.1 metohrn 

For eatbode-blae operation   0.6 meaoha 

• Tbe type of input coupling network used a boo Id not introduce too mucfe resbtanee in tbe 

grid-No. I elrcuiL Transformer- or impedance-coupling devicea are recommended. 

Puth-Pull Class AB, An^ilifMr 

Grid Ns.l ef Baeb Tebe Caaaaetad ta Tap en Plate Wlmdiag ef Oatpat Tvansfermer 

MAXIMUM RATINGS (Oasign-Mtximum Values) 

Plate and {INd-No^ Supply Voltage   600 volte 

Plate Dbeipatlon     86 watte 

Grid-No. 2 Input   4.6 watte 

TYPICAL OPERATION (Values are for two tubes) 

Plate Supply Voltage   410 volte 

Grid-No^ Supply Voltage   • volte 

Catbode-Biaa Resbtor     220 eluu 

Peak AF Grid-No. 1-to-Grid-No.l Voltage   68 volte 

Zero-Sigmal Catbode Current   134 mA 

Maximum-Signal Catbode Current    166 mA 

Effective Load Resbtanee (Plate to plate)   8000 okma 

Total Harmonic DJatortlon   1.6 per cent 

Maxixnom-Signai Power Output   24 watte 

MAXIMUM CIRCUIT VALUE 

GHd-No. 1-Circuit Resbtanee. for catbode-biac operation   6.6 megohm 

* Obtained from.tape on tbe primary winding of tbe output transformer. The taps are located 

on each side of the center tap <B+) so aa to apply 48 per cent of tbe plate aignai voltage to 

grid No. 2 of each output tube 

TYPE 7027A 

OHIO-Re.I VOLTS0o 

400 4 

SCO 

VOLTS E 250 
10 

IS 

5oS 400 0 0 

ates-mtr 

TYPE 7027A 

0R©-Ma2 VOLTS* SOO 
u 500 
o 

21 

Cs M 

VOLTS 
200 o 

-I 

-J& 

a 100 
m 

fc! 
•25 

-35 
C 

2 

✓^€C|-0 

ifij 

IOO too 

PLATE V<X.TS 

KM) 200 5O0 400 SOO SOO TOO 

PLATE VOLTS •tcs-io<UT 
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7189 
POWER PENTODE 

H 

c 5 M 
4 

P- t 3 

8 2 

G? 

volts 

ampere 

volts 

PF 

p? 

PF 

PF 

volts 

volts 

volte 

ohms 

jtmhos 

mA 

mA 

<W 

Miniature type used as power amplifier tube in high- (, 

fidelity audio eciuipment. Outlines section. 6G: requires 

miniature 9-contact socket. BIO 

Heater Voltage             6.3 

Heater Current         ftJIH 

Peak Heater-Cathode Voltage      ±100 ma* 

Direct Interelectrode Capacitances (Approx.): 

Grid No.l to Plate 0.6 

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    6.5 

Grid No.l to Heater     0.25 

Class A Amplifier 

CHARACTERISTICS 

Plate Voltage        250 

Grtd-No.2 (Screen-Grid) Voltage          250 

Grid-No.l (Control-Grid) Voltage      —'7.3 

Mo^Factor, Grid No.2 to Grid No.l       10.5 

Plate Besiatance (Approx.)       40000 

Trans conductance          11300 

Plate Current         46 

Grid-No. 2 Current 

Push-Pull Class kB1 Amplifier 

Grid-No£ 

Special 

MAXIMUM RATINGS {Design-Center Values) Connection* 

Plate Voltage       

Grld-No.2 Voltage    

Cathode Current      

Plate Dissipation     

Zero-Signal Grid-No.2 Input    ......    

Maximum-Signal Grid-No.2 Input        

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-template)    

Total Harmonic Distortion ......................... 

Maximum-Signal Power Output    

MAXIMUM CIRCUIT VALUES ) 

Grid-No. 1-Circuit Resistance     

•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. 

463 375 volte 

300 • volts 

65 65 mA 

12 12 watte 

2 2 watts 

4 4 watts 

375 volte 

40» volts 

800 

Ww 

• volte 

—15 mmmmrn vftlte 

220 

14.8 17.7 volte 

13 70 mA 

105 81 mA 

1.6 • mA 

25 • mA 

8066 11000 ohms 

4 3 per cent 

24 16.5 watts 

xed Bias- Cathode Bias 

0.3 1 megohm 

7199 

MEDIUM-MU TRI0DE— 

SHARP-CUTOFF PENTODE 

Miniature type used in high-quality, high-fidelity audio 

equipment, particularly in phase splitters, tone-control 

amplifiers, and high-gain voltage amplifiers. Outlines gap 

section, 6B; requires miniature 9-contact socket. For 

operation as reaistance-coupied amplifier, refer to Re* 

sistance-Coupled Amplifier section. In direct-coupled 

voltage-amplifier phase-splitter circuits, the pentode 

unit should drive the triode unit. 

H 

a 

4 IS 

ft a 
Hr 

# 

t 

9JT 
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Heftier Voltage (ae/dc)        6.8 voHa 

Heater Current           0.45 ampere 

Heater-Cathode Voltage: 

Peak value     ±200 max voht 

Average value  100 max voha 

Direct later electrode CapaciUnceo: 

Triode Unit: 

Grid to Plate.  % pF 

Grid to Cathode and Heater   2.3 pP 

Plate to' Cathode and Heater  .., • 0.3 pP 

Pentode Unit: 

Grid No.l to Plate .      0.06 max pF 

Grid Ho.t to Cathode, Heater, Grid No.2, Grid Ho.3, and 

Internal Shield ..      6 pF 

PUt* to Cathode, Heater, Grid No.2< Grid No.*, and 

Internal Shield   2 pF 

E0UIVALENT440ISE AND HUM VOLTAGE REFERENCED TO GRID 

Triede UnH Pentode Unit 

Median Value (nna)   lOt 86* aV 

Maximum Value (rms)   ISOf 100« aV 

t Measured in "true rma" unlta under the following condition*: beater volta (so), 6.8: center 

tap of heater traneformer connected to ground; pUte-tupply volta, 260 : pUte load reaUtor, 

0.1 megohm; cathode reeietor, 1600 ohms; grid reeUtor, 0.05 megohm; and amplifier covering 

frequency range.between 25 and 10000 cycle* per aeeond* 

♦ Same conditkma as for triode unit except: grid-No.2 supply volta, 260; grfd-No.2 resistor, 

0.83 megohm; grid-No.2*bypass capacitor, 0.22.^F; cathode reeUtor, 1200.ohms; and grid'Nal 

resistor, 0.05 megohm. 

Clats A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) Tri«i« Unit Pcatede UbH 

PUte Voltage    330 880 volts 

Grid-No.2 (Screen-Grid) Voltage   — See curve page 06 

Grid-No.2 Supply Voltage   — 380 volts 

Grid-No. 1 (Control-Grid) Voltage, Poaltive-biaa value 0 0 volte 

PUte DUsipatlon   2.4 3 watts 

Grid-No.2 Input: 

For grid-No.2 voltages up to 166 volta   — 0.6 watt 

For grid-No.2 voltages between 166 and 380 volta — ft*e curve page 06 

CHARACTERISTICS 

Triede Unit Pentode Unit 

PUte Supply Voltage   216 100 220 volts 

Grid-No.2 Supply Voltage  — 60 ISO volta 

Grid-No.I Voltage      —8.6 — — volts 

Cathode-Bias Resiator   — 1000 62 ohm* 

Amplification Factor   17 —. — 

PUte Reshtance (Appro*.)         O.OOgl l 0.4 megohm 

Tranaccnductanee      2100 1600 /000 junhoa 

PUte Current   9 1.1 12.5 . mA. 

Grid-No.2 Current  — 0.85 8.6 (tnA 

Grid-No. 1 Voltage (Appro*.) for pUte current 

of 10 aA     —40 —4 — volts 

MAXIMUM CIRCUIT VALUES Triads Unit Pentede UnH 

Grid-No. 1-Circuit Reshtance:* 

For Axed-bia* operation   0.5 0.25 megohm 

For cathode-biaa operation   1.0 1.0 megohm 

• If either unit U operated at maximum rated eonditiona, grid-No,!-circuit restatancf for bqth 

units should not exceed the stated value.* 
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7247 Refer to chart at end of section. 

7355 
POWER PENTODE 

OtJt 

9 

9 4 

2 T 
H 

i 

Glass octal type used in the powern^utput stage of 

high-fidelity audio-frequency amplifier systems* Out- 

lines section, 13F; requires octal socket Heater: volts 

(ac/dc), 6.3; amperes, 0.8; maximum heater-cathode 

volts, ±200 peak, 100 average. 

Class Aj Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Voltage   

Grid-No.2 (Screei>*Grid) Voltage     

Grtd-No.l (Control-Grid) Voltage, loeitlve-biaa value  

Average Cathode Current   

Plate DlAdlpation   

DC GHd-No.2 Input      

TYPICAL OPCRATtON AND CHARACTERISTICS 

Plate Voltage     

Grid-No.2 Voltage   

Grid-No.l Voltage   

Peak AF Grid-No.l Voltage   

Plate Reetetance (Approx.)   

Tranaconductance   

Zero-Signal Plate Current  

Maximum Signal Plate Current   

Zero-Signal Grtd-No.2 Current   

Maximum-Signal GrW-No.2 Current   

Load Resistance .      

Total Harmonic Distortion (Approx.)   

Maximum-Signal Power Output    

Grid-No.l Voltage (Approx.) for plate current of 600 jtA   

MAXIMUM CIRCUIT VALUES 

Grid-No.l-Circuit ReeUtaoce: 

For fixed-bias operation       

For catbode-bias operation   

• Grid-No.2 input may reach 7 watte during peak leveb of speech and music signals. 

PusJvPull Class AB, Amplifiar 

MAXIMUM RATINGS (Same as for class At amplifier} 

TYPICAL OPERATION (Values are for two tubes) 

Plate Voltage   

Grid-No.2 Voltage  

Grid-No.l Voltage  

Peak AF GHd-No.l Voltage   

Zero-Signal Plate Current    

Maximum-Signal Plate Current ..   

Zero-Signal Grid-No^ Current   

Maximum-Signal Grid-No.2 Current  

Effective Load Resistance (Plate-to-plate)   

Total Harmonic Distortion   

Maximum-Signal Power Output   

600 votts 

400 volts 

0 volts 

100 mA 

18 watts 

8.6* voha 

250 volts 

226 volts 

—25 volts 

16 volts 

42000 ohms 

7600 pmhos 

62 mA 

74 mA 

8.2 mA 

16.6 mA 

2600 ohms 

15 per cent 

0 watts 

—36 volts 

0.3 megohm 

I megohm 

a • 

800 400 vons 

260 800 voha 

—21 —84 volts 

42 80 volts 

100 66 mA 

186 176 mA 

6.5 8.6 mA 

24 24 mA 

4000 6000 ohms 

2 6 per cent 

28.6 40 watts 

7408 
BEAM POWER TUBE 

Glass octal type used as out}. . amplifier tube in high- 

quality sound systems. Outlines section, 13D; requires 

octal socket. 

Heater Voltage (ac/dc)       A.S 

Heater Current           0.46 

Heater-Cathode Voltage: 

Peak value   ±200 

Average valua  100 

4 & 

9 

2 r 

s 
K 

voha 

ampere 

volts 

volts 
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Direct InUretectrode C*p*ciUne«: 

Grid Nal to Pl^to   

Grid No.l to C*%hodt, Heater, Grid Na.2, and Grid No.S 

Plate to Cathode, Heater, Grid No»2, and Grid No.3 .. 

Class A, Amplifisr 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Voltage     

Gnd*NOa2 (Screen-Grid) Voltage    

Grid-No.2 Input   

Plate Dkaipatk>n   

TYPICAL OPERATION AND CHARACTERISTICS 

Plate Voltage   

Grid-No.2 Voltage   

Grid-No. 1 (Control-Grid) Voltage   

Peak AP 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 Reabtance (Appro*.)   

Tranaeonductanec    

Load Reebtanee      

Total Harmonic DbtorUon   

Maximum-Signal Power Output     

MAXIMUM CIRCUIT VALUES 

Grid-No. 1-Circuit Reebtance: 

For fixed-blaa operation   

For cathode-biaa operation   

• Thb value can be raeaaured by a method Involving 

maximum ratings of the tube will not be exceeded* 

9.7 

9 

7.% 

0.1 

0.6 

PF 

pF 

pF 

260 volts 

316 volts 

2.2 watts 

14 watts 

60 260 volts 

260 260 volU 

0 —12.6 volts 

12.6 volts 

100* 46 mA 

_ 47 mA 

22* 4.5 mA 

___ 7 mA 

60000 ohms 

4106 /i mhos 

_ 6000 ohms 

7 per cent 

4.5 watts 

megohm 

megohm 

a recurrent waveform euch that the 

4 a 

H 
a 

7 2 
K a 

IS 

Cl 

7BK 

SHARP-CUTOFF PENTODE 

7543 

Miniature type used in compact audio equipment. Out- 

lines section, 5C; requires miniature 7-contact socket 

This type Is identical with miniature type 6AU6A ex- 

cept that it has a controlled hum characteristic. 

HUM OUTPUT VOLTAGE 

Average Value, (rme, cathode bypaaaed)   1.2t mlUtvoUa 

Average Value (rms, cathode unbypaaaed)   *.&• millivolt 

t Meaaured in "true nna" unite under the following conditions: heater volt* <ac), 6.3; center 

tap of beater trmnaformer connected to ground; plate and grid-No.2 aupply volU, 260; plate 

load reabtor, 0.27 megohm: grid No.9 and internal ahield connected to cathode at socket; 

grid-No.2 reels tor, 0.68 megohm; grid-No.1 Me is tor, 0.1 megohm; cathode resbtor, 1000 ohms; 

grid resbtor of following stage, 10 megohms; and stage gain, 3*0. 
4 

• Same conditions as above except that cathode rcebtor b unbypaased and stage gain b 110. 

Refer to chart at end of section. 7591 

tvg 

6 4 

S 4 

2 7 H 

a 
62 

POWER PENTODE 

7591A 

Glass octal type used as audio-frequency power-out- 

put tube in high-quality audio applications. Outlines 

section, 13D; require octal socket. Heater: volts 

(ac/dc), 6.3; amperes, 0.8; maximum heater-cathode 

volts, ±200 peak, 100 average. 

Class At Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

PUte Volt,**    

Grid-No.2 (Scrsan-Grid) Voltage     

Cathode Current    

Plate Dbsipation    

Grid-No.2 Input   

660 

440 

00 

19 

8.S* 

volts 

volts 

watts 

watts 
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TYPICAL OPERATION AND CHARACTERiSTICS 

Plate Voltage .         

Grid-No,2 Voltage        

Grid-No.l (Control-Grid) Voltage ».................. 

Peak AP 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.)      ! 

Trans conductance        . 

Load Resistance     

Total Harmonic Distortion      

Maximum-Signal Power Output      

MAXIMUM CIRCUIT VALUES 

Grid-No. 1-Circuit Resistance s 

For fixed-bias operation      

For cathode-biaa operation      

♦ Grid-No.2 input may reach 6 watts during peak levels of speech and 

♦Triode connection, grid No.2 connected to plate, 

Rush-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 

300 

809 

•10 

10 

60 

TS 

3 

15 

16.3 

20000 

10200 

8000 

13 

11 

0.3 

1 

music signals* 

volts 

volts 

volts 

volts 

mA 

mA 

mA 

mA 

ohms 

pznbos 

ohms 

per cent 

watts 

megohm 

megohm 

4 > ► * * » * *94 9*94 

* 4 • 

Cathode-Bias Resistor 

(Common, to both cathodes)     

Peak AF Grid-No.l-to-Grid-Nb.l Voltage 

Zero-Signal Plate Current    

Maximum-Signal Plate Current    

Zero-Signal Grld-No.2 Current ................ 

Maximum-S ignal Grid-No.2 Current   

Effective Load Resistance (PJkrte^4-4>iate) *   

Total Ha^nOnic Distortion   

Maximum-Signal Power Output    

Fixed Bias Cathode Bias 

350 450 450 volts 

850 400 400 volts 

—15.5 —21 volte 

200 ohms 

31 42 28 volte 

92 60 32 mA 

130 144 94 mA 

13 9.4 11.5 mA 

23.6 30 22 mA 

6600 6600 9000 ohms 

2 L5 2 per cent 

30 45 28 watte 

7695 

7868 

Refer to chart at end of section. 

POWER PENTODE 

Novar type used in output stages of high-fidelity audio 

amplifiers and radio receivers. Outlines section, 11C or 

SOD; requires novar 9-contact socket. This tube, like 

other powef-handling tubes, should be adequately ven- 

tilated. 

H 
M Si 5 
4 

K 
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•4 
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Heater Voltage (ac/dc)     

Heater Current      

Heater-Cathode Voltage: 

Peak value      

Average value   ^, 

Direct Inter electrode Capacitances (Approx.): 

GHd No.l to Plate ................................ 

Guid Cathode, Heater Grid No.2, and Grid Na.3 

Plate t&'U&thode, Heater, Grid No.2, ana Grid No. 3 

6.3 

0.8 

♦ ♦ ♦ » ♦ » « 

±200 max 

100 max 

0.15 

U 

4.4 

volts 

ampere 

volte 

volts 

PF 

pF 

pF 

Class Ai Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 

Plate Voltage     

Grid-No.2 (Screen-Grid) Voltage 

Average Cathode Current    

Plate Ilissipation        

Grid-No.2 Input        

Bulb Temperature (At hottest point)   

TYPICAL OPERATION AND CHARACTERISTICS 

Plate Supply Voltage   

Grid-No.2 Voltage     

Grid-No.l (Control-Grid) Voltage .............. 

Peak AF Grid-No.! Voltage 

Zero-Signal Plate Current ... 

Maximum-Signal Plate Current      

Zero-Signal Grid-No.2 Current ^ , 

Maximum-Signal Grid-No.2 Current    

550' 

440 

00 

10 

3.3« 

240 

800 

300 

10 

10 

60 

75 

ft 

15 

volte 

volte 

mA 

watte 

watte 
aC 

volts 

volte 

volte 

volte 

mA 

mA 

mA 

mA 
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PUt* lUaktftnc* (Appro*.)   19006 

Tra&fteonductAiK*     10200 

Eifocthr* Lottd   0000 

Total Bamook Distortion        13 

Maximum-Signal Powtr Outpot ...»    1 i 

MAXIMUM CJftCUIT VALOIS 

Grid-No* l-CtrcoH lUsistance: 

For flxsd-feiaa* operation    0.3 

For cathode-bias operation   t 

• In push-pull eiretnts where the arid No.2 of each tube Is connected to a tap on 

winding of the output transformer, this maximum rating to 440 volts. 

• Grid No.2 input may reach 3 watts during peak levels of speech and musk signals. 

Push-Pull Class AS, AmpJHtef 

MAXIMUM RATIN6S (Same as for class At amplifier) 

TYPICAL OPERATION (Values are for two tubes) 

CaUM* 

FU«4 Bias Bfau 

Plate Supply VolUge  3M SM 400 450 450 450 

Grid*No.2 Supply VoHage  300 330 360 360 400 400 

Grid-No.! Voltage  —12.6 —16.6 —13 —13.6 —21 — 

Cathode-Bias Resistor (Common 

to both cathodes)    — — — — — 70 

Peak AF Crid-No. 1-to- 

Grid-No.l VoHage  26 31 32 33 42 31 

Zero-Signal Plate Current   74 72 34 30 40 86 

Uaximum-Signa) Plate Current. 113 130 136 142 146 34 

Zero-Signal Grid-No.2 Current . 10 3.6 8 7*2 6 10 

Maximum-Signal Grid-No.2 

Current   23 32 23 23 30 23 

Effective Load Resistance 

(Plate-to-plate)   3300 3300 3300 6600 3600 10000 

Total Harmonic Distortion .... 6 2.6 2 2.6 6 2 

Maximum-Signal Power Output 24 30 34 38 44 23 

ohms 

pmbos 

ohms 

per cent 

watts 

megohm 

megohm 

the plate 

volts 

volts 

volts 

ohms 

volts 

mA 

mA 

mA 

mA 

ohms 

per cent 

watts 

TYPE 7866 ' 
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PLATE VOLTS • «CS-IK>78T 

Push-Pull Clau AB, Amplifier 

Grid NsJ ef Bach Tube Ceanectad la Tap an Plata Winding af Output Trausfsrmer* 

MAXIMUM RATINGS (Same as for class At ampliflaf) 

TYPICAL OPERATION (Values are for two tubes) Fixed Btas Cathads Bias 

Voltage   430 426 volts 

Grid-No.2 Supply VoHage   • • volts 

Grid-No* 1 Voltage   —20*6 — volts 

Cathode-Bias Reetotar <Comrm>n to both cathodes) .. — 136 ohms 

Peak AF Grid-No. l-to-Grid-Noul Voltage    41 42 volts 

Zero-Signal Plata Current   60 3g mA 

Maximum-Signal Plata Current   116 100 mA 

Zero-Signal Grid-No*2 Current   3 22 mA 

Maximum-Signal Grid-No.2 Current   13 16 mA 

Effective Load Resistance (Plate-to-plate)   3303 3300 ohms 

Total Harmonic Dtotortkn   LS 8.6 percent 

Maximum-Signal Power Output   23 21 watts 

* Grid No.2 supply voltage to obtained from taps on the primary winding of the output trans- 

former. The taps are ken tad on such side of the center tap (B+) so as to apply 60 per cent 

of the plate signal vohage to the grid No* of mch output tuba* 

Refer to chart At end-of section. EM8-4/6FG6 
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RCA Types for 

Key to Chart: Type numbers shown in light face 

are discontinued types. Outline numbers refer to 

diagrams shown in the Outlines section later in 

Mk 

Tm 

NUM 

Bet- 

lie* 

Sntaf 

01a- 

PW 

Outer tr 

FlIaMt (F) 

YirtJ Aapvrai 

Bit 

Values to right gtve opertt- 

i iag condltiofts and character* 

istics for indicated typical uaa 

124 MhVm Stt RKtiler U 41     Rectifier 

0Z46 FaU-Vm Sat lactHitr m 4R     Rectifier 

U3 DMa se 54 F 1.4 0.15 Rectifier 

IMP ta 4M 10F 0.06 Clau A Amplifiar 

lUfiT m SX 1.4F 0.05 Class A Amplifiar 

1A6 NttitfM CMmtar M. zor 0.06 Converter 

1*761 NetairM CMVirttf 14A 12 1.47 0.05 Converter 

1AC5 Pmr CMnrtar m SBF 1.25F 0.04 Class A Amplifier 

IADS Skarf-Cataf rntwa m •CP 1257 0.04 Clau A Amplifier 

1AX2 HaJt-Wm RMttto 

4 
ik BY 1.47 0.K Pulsed Rectifier in TV Receivers 

1B3GT HaH-Wm RKtlftw 141 SC 1.257 02 Pulsed Rectifier In TV Receivers 

1B4P SkwKaUf PnUtfc 2a 4H 2.07 0.06 Class A Amplifier 

185/ 

25S 

Twta SkHle-MHiHhtls TrMt 32 §t 

isa 

m 2.07 0.06 Triode Unit as Clau A Amplifier 

1B7GT FnU«ril Cnttftir 1U n 
t . 

1.47 0.10 Converter 

1C5GT Fwrtr Fntatfc Ui u 1.47 0.10 Qau A Amplifier 

106 FMtVil CMWttf 24$ M. ZOf 0.12 Converter 

1C7G FnturM CMTtrUr 

4 

24 72 2.07 0.12 Converter 

1D5SP tonm-tetot 21 SY 2.07 0.06 
> 

Clan A Amplifier 

1D5GT RMiata-Csttff TitrtSt 23 SB 2.07 0.06 Clau A Amplifier 

1D7G NatagrM Camrtaf 23 72 2.07 0.06 Converter 

1D8GT BM»-TriHa-Fmr FmU#* 144 141 1.47 0.10 

Pentode Unit as Clan A 

Anpiifier 

Triode Ueit at Cites A 

Amplifier 

10N5 MaSa-Stu^Hnte^rtaf PtttMhi 
a 

ft tn 1.47 0.5 Psntoda Unit u Clau A 

Amplifier 
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the Manual (see Table of Contents on inside front 

cover). Basing diagrams are included in numeri- 

cal-alphabetical order at the end of the chart. 

FUlt 

Crii Bftt 

CltLit 

Risisltr 

Scrtm 

ScriH 

trli 

Cm- 

mi 

Ftati 

Cif- 

rtit 

AC Fliti Trm- AaiHHh 

Itslst- tmimi' t*t\m 

Met, Met FKttr Uai 

»tt- 

INrt 

Vilts un% mA mk 0 km UHrmkm ONu Warn 

Startint-Supply Voftaic per Plate, 300 mln. peak volti 

DC Output Current, 75 ma*.. 30 min. mA 

Startin|-Supply Voltaee per Plate, 300 mln. peak volts 

DC Output Current, 75 max., 30 min. mA 

Peak Plate Current, 200 ma*. mA 

DC Output Voltage. 300 ma*, volts 

Peak Plate Current, 200 ma*. mA 

DC Output Voltete, 300 ma*. *olts. 

RCA 

Type 

124 

0Z4G 

Max. Peak Plate inverse Volts, 

Ma*. Pesk Plate mA, 5 

Ma*. DC Output mA, 0.5 

Max. Peak Heater-Cathode Volts. 140 
143 

IMP For other characlerlatlcs, refer to Type 1D5GP 

85 

90 

<.5V 

4.5V 

85 

90 

0,7 

1.1 

3.5 

4.0 

300000 

300000 

800 

850 

25000 

Wl I.I 

0-100 

0.115 

135 

180 

3V 

3V 

67.5 

67.5 

2.5 

2.4 

1.2 

1.3 

i M.I I 41 

500000 

Anode-Crid (2): 160 max. volts 

2.3 mA Osclllator-Crid (1) Resistor. 

90 0V 45 0.7 0.6 600000 

Anode-Grid (2): 90 volts, 17 mA 

Oscillator-Grid (1) Resistor. 0.2 MCI 

Conversion Transcond., 250 micromhos 

1A5ST 

1A6 

U76T 

45 

67.5 

3V 

4.5V 

45 

67.5 

0.2 

0.4 

1.0 

2.0 

M.M 171 

150000 

€00 

750 

40000 

25000 

0.015 

0.050 
I ACS 

30 

67.5 

0V 

0V 

30 

67.5 

0.16 

0.75 

0.45 

1.85 

I.I I.I.I 

I k I I I 

430 

735 

Ma*. Peak Inverse Plate Volts, 25000 

Ms*. Peak Piste mA, 45  

Peak Inverse Plata Volts, 26000 

Pert Plate mA, 50 

Max. Averaft Plate mA, 0.5 

1AD5 

1AX2 

Max. 

Max. 
Ma*. Averace Plata mA, 0-5 1B3BT 

For other characterlstica, refer to Type 1E56P 

For ottier characterlstica, rOfar to Type 1H66 

I BAP 

W 

25S 

For other characteristics, refer to Type 1A7GT 1B7GT 

- 7^V 90 3.5 7.8 115( 1550 * 0.24 ICSGT 

For other characteristics, refer to Type 1C7G ICS 

135 - 3V 67.5 2.5 1.3 600000 

100 — 3V 67.5 2.0 1.5 

90 67.5 0.9 2.2 600000 

180 \ Kbi. J 67.5 0.0 2.3 111 

Anode-find (2); 180 ma*, volts, 

44) mA Oscillator-SrN flj Rtalstor. 

Conversion Transcond., 325 mil 

75 

750     

micromhoii 

1C7G 

1D5GP 

For other characteristics, rsfer to Type 1D56P 1D5GT 

For other characteristics, refer to Type 1A8 1079 

90 9V 90 1.0 5.0 325 12000 0.200 

1DBGT 

90 ov 1.1 43500 575 

67.5 0V 67.5 0.55 2.1 600000 630 IDN5 
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tCA 

Mm* 

f
?

 Ittiac 

Blf 

tnm 

Mtattf tr 

niMWflt it) 

lH 

Vtluet to rtfht five opertt- 

hi| coaditieni ir^ ehifKter- 

iitlci for Indlctttd typicil ut - 

vtm A«»ar*t 

mom 

1E5GP 13 rt 2JJF 0.06 Clttt A Amplifler 

U7GI Tw* PlMf Natdi 130 M 2.0F 0.24 Clm A AapHfier 

1E8 PntacrM C«tnrt*f m ten 1-25F 0.04 Coflvtrttr 

1F4 I4««r PtattO n n 2.0f 0.12 Cliu A AfBpfider 

1F5G Pnw AnpilNr Pntwhi » u 2-0f 0.12 CUus A Aflplifler 

1F6 T»ta 0i»4«—Skirv-Cvtiff hwtMhi a nr 2.0F 0-06 
PtrrtoOt Unit tt CIms A 

Amftlifitr 

1F7G Tvia DM*—SMr^Catrf Nat*4« a 7AP 2.0F 0.06 
Paotods Unit n Clitt A 

Ampliter 

1G4GT tMim-m TrM« m St 1.4F 0.05 Cl»a A Aaplifitr 

IG5G a cr 2.0? 0.12 Clm A MmgliSer 

1G6GT Mlffc-Ma Tvia Nvtf TrMt 130 7 At 1.4P 0.10 Clm B Amplifier 

1H4G MtllM-Ha TrUto 32 W 2Sfi 0J» 

Clm A Amplifier 

Cm B Amplifier 

1H5GT It If b-Mg TrMt 14* a 1.4F 0.05 Trlode Unit u Cm A Amplifer 

1H6G Tvit liitt—DHlMt-llt TrMt n 11A 2.0F 0.06 Trlode Unit u Clm A Amplifier 

li3 Htlf-Wm IwtlStr Ul X 1.2SF 02 Pulted Rectifier in TV Rtcerven 

1J5G NW Pttttft 2S u 2-OF 0.12 Clm A Amplifier 

IKS 

IJ6GT 

Tvt«-T(li<t AatliMrs 
n 

13F 
7A1 2.0F 024 Clas* B Amplifier 

110 8iif-wm ItctlStf ia 3C 2^5F 02 Ptlted Rectifier in TV Receiven 

US Paitofrll Ctntrttr sc 70C 1.4F 0.05 Comrerter 

1U4 Nvtr Pttttdt 120 UB I.4F 0.05 Amplifier 

1LA6 PtttttrM Caartrttr 121 7AX 1.4F 0.05 Converter 

1LB4 Pnrtr Pttttdt 121 Ul 1.4f 0.05 Clm A Amplifier 

1LC5 Sbarf-Cattf NtttAt 121 7A1 1.4F 0.05 Clm A Am pi III if 

1tC6 PurtarM C$*nrUr 120 7Mi l.*f 0JJ5 Ccmerter 

uoT IMe—SterHetel Pnttta 121 UX L4f 0.05 
Pettode Lit It at Clm A 

Amplifier 

luT Mitiia-llB TrMt 121 4AA 1.4F 0,05 Clm A Amplifier 

1LG5 RtMU^rttf NaMt 121 7A1 1.4F 0.05 Clm A Amplifier 

1LH4 ■M»—TrMt m Ul 1.4f . 0.05 Triode Unit et Clm A Amplifier 

TUS SfcarK*t*f PnMt ftf 740 l.4f 0,05 Cltti A Ampftfar 

IN2A NaU Wm Itctlftr 1M 3C l^SF 02 Pulted Rectifier io TV Receivers 

1H5CT SUff-Ctto* NsMa 14A IT 1.4f 0.05 Clm A Amplifier 

1N6G OMt—Ptwtr NtMt 2M 7AM 1.4f 0.05 
Peetode Unit as Clm A 

Amplifier 

1P5GT •Mttt-Crtt* ptattit UA IT 1.4f 643$ Clm A Amplifier 

1Q5GT Btaa Ptwr TM 131 ur 1.4f 0.1 Clm A Amplifier 
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PfWtf 

PUtt 

firftf BUS 

OttMi* 

Btslstv 

Screea 

6rM 

Sereea 

6 rid 

Cer- 

re»t 

s 

Plate 

Car* 

mt 

AC Plate 

Rniat- 

MCI 

Tram- Amplift- 

ceedect- cat lee 

aace Fatter 

i 

Lead 

(hrt- 

m 

RCA 

Vitts tatta MA ■A Ohm Mieraerimt 8 Mas Watts 

• 90 

160 

— 3V 

— 3V 

67.5 

67.5 

0,7 

0.6 

1.6 

1.7 

IM 

1.5 M 

600 

650 
       1E5GP 

135 — 7.5V 135 3.5 10.5 24000 0.575 lE76r 

45 

67.5 

OV 

OV 

45 

67.5 

1.1 

1.5 

0.6 

1.0 

Oscillator Grid (1) Resistor, 0.1 Mfl 

Conversion Tranacood., 150 micromhoa 
1E8 

For otter characteriatlca, refer to Type 1F5G "IfT" 

90 

135 

- 3V 

— 4.5V 

90 

135 

1.1 

2.4 

4.0 

8.0 

240000 1400   20000 0.11 

0.31 
1F5G 

For other characteriatica. refer to Type 1F7S 1F6 

160 - 1.5V 67.5 0.7 2.2     —    1F7G 

90 — 6Y     2.3 10700 825 8.8 — ■ 1G4GT 

90 

135 

— 6V 

—13,5V 

90 

135 

2.5 

2.5 

8.5 

9.7 

133000 

160000 

1500 

1550 
  

8500 

9000 

0.25 

0.55 
1G5G 

90 OV   11 — — —   12000 0.350 1G6GT 

180 —13.5V —— 3.1 10300 900 9.3 
1H4G 

157.5 -15V 

AM # 

■   1.0D   —• wnnm   8000 2.It 

OV     0.15 240000 275 65     1H5GT 

135 - 3V     0 8 35000 575 20     1H6G 

Mm. Peak Irwersa Plate Volti, 26000 {Ab$.) u„ p.,., _. ft , in 

Mm. Peak Plate mA, 50 Um- p,l,««5 1J^ 

135 -16.5V 135 2.0 7.0 105000 950   13500 (J.«5 1J5G 

J35 5V     Power Output ii tor one tube at 10000 2.1 H6G 
133 — 3V  atated plate to-plate load 10000 L9 liggT 

fa*- PeoA ln«ne Plato Volta, 26000 (Aba.) u., a-.r,0. oi.t. »» n < im" 

Mm. Peak Plata wA. 50 Uax- Pl,,e mA' 0-5 

^ AaodfrCfld (2); 90 him. volta, 1.2 mA 

» 0V 45 0.6 0-5 650000 OKlllator firid (1) Reaiator, 0J? MO 118 

   Conteralon Tranacofld, 300 raicromboa  

For otter characteriatlca, rater to Type 1A56T 1UW 

„ Total Cathode mA, 4 

90 0V 65 0.6 0 55 750000 Converaloa TraBactwd. (for pld-No. 4 1LA5 

  biaa of —3 volta), 10 micromhot 

For other characteriatlca, refer to Pentode Unit of Type lOWT 11B4 

45 OV 45 OS U0 700000 750 = ~ HI TTIT 

90 OV 45 0.30 1.15 1 M 775       1Ll^ 

45 OV 35 0 75 0 70 Anode-6r(d (2): 50 mM. volta, 1.4 mA 

90 0V 35 0 70 0 75 6M000 H) Reaiator. 0.2 MO 1LC5 
 •" osww Coaveraion Tranacood., 275 mlcromhcs  

90 OV 45 0.1 0.6 750000 57S       1LD5 

90 0V     4.5 11200 1300 14.5     ..ro 

90 — 3V     1.4 19000 760 14.5     IL" 

90 OV 45 M U IM 800 HZZ = ZH TIT 

90 — 1.5V 90 0.9 3.7 500000 1150       

 For other characteriatica, refer to Type 1H56T   ILH4 

90 0V 90 0.35 1.6 1.1 M 800       UHf 

Mm. Peak Inverae Plate Volts (Total DC and Peak). 28000 Mm. Averefe Plate mA. 0.5 1N?> 

Mas. Peak Plate mA, 50 ' ifUA 

0V 90 Ol U 1.5 M 750 — HI HI INSCT 

90 -4.5V 90 0.6 3.1 300000 800   25000 0.1 1N5G 

90 OV 90 0.7 23 800000 750       IPSfiT 

110 -8.6V 110 1.4 10 100000 2200   8000 0.4 IQSGT 

t For two tobea at atated plate-to-plate load. D For two tubes. 
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KCJt 

tm 

Him Bat- 

ttaa 

Battat 

Ota- 

irm 

ttaitar ar 

FUawut (F) 

Ota 

Vilm te rlftit live oparat- 

int eoadlHOftt wra character* 

iitics for isdicated typicil uta 

Vatts Aaiparaa 

IRS HitJfrU Cwrrtrtif sc TAT 1-4F 0.1)5 Converter 

1S4 fmr Natttfc sc TAV 1.4F 0.1 Clus A Amplifier 

1SS etote—SlwKetif Nttote se Ml 1-4F 0.05 Pentode Unit at AF Amplifier 

114 Petttte 9C Ml 1.4f 0.05 Dim, A Amplifier 

1T5GT Bu* Ptwtf TU> 130 a 1.4F 0.05 Class A Amplifier 

1T6 Diilt—Skary-CitHT Pmttto m ISA 1.2SF 04M 
Pentode Unit as Class A 

Amplifier 

1D4 Sbirp-CKlif PeittM X MR 1.4F 0.05 Class A Amplifier 

m Olrt»—PntaB* X aw 1.4F 0.05 
Peatode Unit as Class A 

Amplifier 

IV HaH-Wm Hctiitr 
n ar 

13H 
a 6.3 0.3 With Cepacitive-lnpat Filter 

1X24 Half-Vm iKtifir 7A rr 1J5F 0.2 Pulsed Rectifier in TV Receivers 

243 Ptwr TriaBa 2TB a 2.5F 2.5 

Class A Amplifier 

Push-Pall Class ABi Amplifier 

2A5 Pnrtf PntaH It a 2.5 1.75 Amplifier 

2A6 Iwla OlaBa—MlfB-Ma Triala 2a a 2.5 0.6 Triode Unit at Amplifier 

2A7 NiUfriB Caavartar ta 7C 2.5 0.8 Coaverter 

2Af4A MNIwHBa Trtate n TBK 2 35 0.6 Class A Amplifier 

2B7 
Twta BMIa—Rauta-Citaf 

PaataBa 
za 70 2.5 0.8 Pentode Unit as Amplifier 

2m HaBiaaHia TriaBa K TIB 2.3 0.6 Clus A Amplifier 

2E5 IlKtraa-llf TaN 
22 ar 

ISM 
a 2.5 0.8 Visual-Indicator 

2EN5 Tata OlaBa K 771 2.1 0.45 Koflzontal Phase Detector 

342 Kalf-Wm Ractiflaf TA MT 3.15 0.22 Pulsed Rectifier ia TV Receivers 

343 Kalf-Wm RactMar 14E IEZ 3.15 0.22 Pulsed Rectifier in TV Receivers 

3A8GT DtaBa-TriaBa—PaataBa 2M MS 
1.4F 

2.6F 

0.1 

0.05 

Triode Unit u Class A Amplifier 

Pentode Unit at Class A 

Amolifier 

302 RatfWaaa RactHUr 21C MM 3.15 032 Pulsed Rectifier In TV Service 

3BC5 Sttarp-CataV PaataBa K 7B0 3.15 0.6 Clus A Amplifier 

3BN4 MaBiaahUa TriaBa X TEfi 3J) 0.45 Clus A Amplifier 

30T6 Sfcarp-Cataff PaataBa X TEN 3.15 0.6 Class A Amplifier 

3 £45 SBarp-Catal TatraBa X TEW 2.9 0.45 Clus A Amplifier 

3SSt/ 

3691 

Skarp-Cataff T«ta PaataBa IE ItW 3.15 0.6 
Class A Amplifier 

(With both tectioftt operatlai) 

3HA5 HitMBi TriaBa &A TCM 2.7 0.45 Clus A Amplifier 

3LF4 lam Pawar TaW 128 MA 
1.4f 

2.6f 

0.1 

0.05 
Clus A Amplifier 

304 Pawar PaataBa K 7BA 
1.4f 

2JF 

0.1 

0.05 
Clm A Amplifier 

30561 laaa Pawar TaM 130 TAP 
1.4F 

2.V 

0.1 

0.05 
Claw A Amplifier 
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HWff 

Hat* 

Vtlts 

Crtd Bias 

ar 

Csthata 

lasistw 

Scrtte 

6rM 

Screw 

6rM 

C»- 

reat 

Plate 

C«r- 

reit 

AC Plata Trees- Aw pi it- 

Hunt- caaWct- eatin 

aaca me Fee tar Load 

Get- 

P*t 

Vatts ■A ■A Olm Mlcraahes 6 tot Watts 

Kk 

Tm 

45 

90 

0V 

ov 

45 

67.5 

2,1 

3.5 

0.7 

1.5 

500000 

u l;l If I 

45 

90 

- 4.5V 

— 7V 

AS 

67.5 

* M — 

Coevffiloc Tftwcood., 210 Mmhm 

Cwenioe Trmcoetf280 

0.8 

1.4 

3.8 

7.4 

l;i.i i i 

l.i P.I I 

1250 

1575 

8000 

8000 

0.06S 

0.27 

1R5 

1S4 

Plate Suppl; 90 V applied throufh 1 MO realator. Screw Supply. 90 V applied throufli 3.1 MQ ire 

reslitor. Cnd Biaa, 0 irolU. Grid ReilHor. 10 wegotoni. Voltage Gaie, 66 appfoa.  

45 0V 45 0.7 1.7 700 
114 90 0V • 67.5 1.4 3.5 900     

90 - 6V 90 0.8 6.5 
E23B1 

1150   14000 0.17 1T5GT 

45 0V 

67.5 OV 

45 0.21 

67.5 0.4 

0.75 

1.6 

500000 

400000 

475     

600     

— 
116 

90 OV 90 0.50 1.1 1M 900 104 

67.5 OV 67.5 0.4 1.6 600000 625       105 

Max. AC Plate Volts (RMS). 325 

Max. DC Output mA, 45 

Min. Total EffactNe Plate-Supply Impedaect: Up to 117 

voltt, 0 ohms; at 150 volts, 30 oheiSi at 325 volts. 75 ohms IV 

Max. Peak Inverse Plata Volta. 20000 
Max. Averaie Plate aA, 0.5 1X2A Max. Peak Plate mA, 

250 —45V   — 60.0 5250 A3. 2500 3.5 

300 78000 

300 -62V 
* 80-DD 5000 10.0t " 2A3 

80.0a is.ol 

For other characteristics, refer to Type 6f6G 2A5 

For otPer cluracteriatici, refer to Type 6S07 

For other character (sties, refer to Type GAS 

80 ison 17.5 2100 6500 13.5 

For other characteristici. refer to Type 6B8G 

2A6 

2A7 

2AF4A 

2B7 

150 6300 43 2BN4 

for otfitr criaracttflstics, refir to Typo 6£5 

i 

Max. Peah Heater-Cathode Volts, ^200 

DC Volts Not to Exceed -f 100 Max. DC Plato nA.S 

Max. Peak inverse Plate Volta, 18( 

Max. Peak Plata bA, 80 
L 

Max. Averafe Plate mA, 1.5 

Max. Peak Inyarie Plata Volts, 2 

Max. Peak Plate mA. 88 

I M 1 
Max. Averaie Mate mA, 1.7 

2E5 

2EN5 

U2 

3A3 

90 OV 0-2 200000 325 65 

90 OV OJS 1.5 E ♦ i 111 750 

Max. Peak Plats mA, 80 

Max. Total DC & Peak Inverse Plate Votb, 35000 (Ate.) 

100 180n 100 U ~ 1.7 600000 

  180n 150 2.1 7.5 800000 

Max. DC Inverse Plate Volts, 2 

Mix. Averace Plate mA, l.l 

Will 

4900 

5700 

For other characteristics, refer to Type 68N4 

150 56Q 100 2.1 1.1 150000 515 

250 —IV 140 095 10 150000 l.l I 

For other characteristics, refer to Type «Sa/4aU« 

3A8GT 

3B2 

3BC5 

3BW 

3076 

SEAS 

36SI/ 

3BUI 

135 870 
10 19 

11.5 

1000 

5600 

20000 

14500 

80 

72 

For other characteristics, refer to Type 3QSCT 

3HA5 

3LF4 

For other characteristics, refer to Type 3V4 

110 

110 

- 6.6V 

- 6.6V 

110 

110 

1.4 

1.1 

10.0 

8.5 

I 

II 

M.M.I 

M.M 

2200 

2000 

0.40 

0.33 

t For two tubes at stated plate-to-plate load. 

394 

39»T 

□ For two tubes 
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■CA 

tw 

Nm 

i
i

 

•at lac 

Bia- 

craa 

■aatar ar 

Filaaaat <F) 

Ota 

Valen te rliht fNe operat- 

ini conditloet and chiracter- 

hfict fw ladlcated typical ute 

1HH Aaipara 

2S4 X 714 
1.4F 

2M 

0.1 

0.05 
Clau A Amplifier 

m X MX 
UF 

2.BF 

0.1 

045 
Clats A Afljplifier 

4BC5 Sfcart-Crtrt ftMt K m 4.2 0.45 Clau A Amplifier 

40T6 Start-Cattff PnM* K 7IN 4.2 0.45 Clatt A Amplifier 

4fi$l Sfear^attff Ptataii U XW 4^ 0.45 Clau A Amplifier 

4SS>/ 

4816 
Slart-Citaff T«ta Pt«t»4« U xw 42 0.45 

Glut A Amplifier 

(WiUi both sectiont oparatiaf) 

5AS4 Fdl-Vm RactHkf tn IT 5.0f 3.0 With Capacitiva-lapot Filter 

5484 RtatlStr m IT 5JF 3.75 

With Capacltiva-iaput Filter 

With Inductive-Input filter 

5AW4 FitHlm UctMcr m IT 5.07 3.7 Rectifier 

8424 Fill-Wm NctWf m IT 5.0F 2.0 

SBEI 
MHiM-ftta TfM*—Skarf-Cataff 

Futwli 
n Ml 4.7 0.6 

Trlode Unit n Glut A Amplifier 

Pentode Unit at Clau A 

Amplifier 

UII Twia-tiatfa—Skafp-Cata* Pnta«t n 9FI 4.7 0.6 Clau A Amplifier 

5CL8 Hattaa-kla TrM»- n MX 4.7 0.6 Trlode Unit at Clatt A Amplifier 

SCHI 
Mlft-lta Tritka—tkarp-Cataf 

N«ta4a 
a MZ 6.3 0.45 

Trlode Unit at Glut A Amplifier 

Pentode Unit as Glut A 

Amplifier 

5SKS 
NisMla TrMa—Skarp-Calaf 

Piatxta 
M Ml 5.2 0.6 

Triode Unit at Clau A Amplifier 

Pentode Unit at Clua A 

Amplifier 

5T4 Fatf-Wm lactllir 4 IT 5JDF 24 

With Capacitlve-lnput Filter 

With ladactlva-lnput Filter 

5848 Fart-Vavt RtatHlaf 271 IT 5J)F 3.0 With Capacitiva-lnpvt Filter 

With Capacltive-leput Filter 

5V3 Fan-Wan RaetMar YK IT 5J)F 3.0 

With Inductive Input Filter 

5W4 

5W4GT 
Fall-Wm lactiiar 

2t 

11C 

IT 

IT 
5JF 1.5 With Capacitive-lnput Filter 

5X46 Frihwm lactMar 271 M 5.0F 3.0 

5Y3G FaS-Wtn iKtlCar n n 5J)f 2.0 With Capacitive-lnpet Filter 

5Y4G 

5Y464 

5Y46T 

Fall-Wan tactifw 

2S 

1H 

m 

H 

M 

H 

5.0F 2.0 

523 Fdl-Wm RaetMar 271 X S.OF 34 

5Z4 Faft-Wan Ractlttf 21 X 54 2.0 
With Capacitive-lnput Filter 

With Inductive-Input Filter 

6A3 Pmr TrMa 271 41 6.3F 1.0 Amplifier 

6A6 nUk-in Tvta Pmr Trlata 21 71 6.3 0.8 Amplifier 
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Nwtr 

Ptott 

Grid lias 

it 

Cathode 

Rasistar 

Scrtta 

Grid 

ScrtM 

Grid 

Car- 

mt 

Ptate 

Car- 

rut 

AC Plata 

Resist- 

ant 

«• 

Trans- AMlHh 

ceednt- etttan 

ante Factar Laad 

Oft' 

mt 

§ 

ICA 

fru 

Velti Velts mA aU Ofets Mkreabes Oluas Witts 

90 

90 

1 
1 

67.5 

67.5 

1.4 

1.1 

7.4 

6.1 

1575   

1425   

8000 

8000 ............ . . . o
o

 

3S4 

90 — 4.5V 90 2.1 9.5 2150   10000 027 
3V4 

90 - 4.5V 90 1.7 7.7 120000 2000   10000 0 24 

250 1800 ISO 2.1 7.5 5700     
4BC5 

150 560 100 2.1 LI 150000 515   — 40T6 

For other cheracteristict. refer to Type 4GS8/4BU8 4£S9 

100 

100 

67.5 6.0 Grld-Ao. 3 volte, e«h »ectl». —10 

67.5 3.6 2.0 Gritf-No. 3 volts, eech section, 0 

Max. AC Volts per Plate (RMS), 550 

Mu. Peek Imerse Volts. 1550 

= Grid current edjusted for 100 alcrowiperes DC 

4SS8/ 

4811 

Max. DC Oultrat nA, 300 

Max. Peak Plate mA. 1000 

Max. DC Output mA, 325 for AC Volts per Plate. 400 

and Total Effect. Supply Imped, per Plate. SO ohms 

Mln. Total Effect Supply 

Imped, per Plate, 37 ohms 

Max. Peak inverse Volts. 1400 

5AS4 

   ■„ ~ —~ Mix, peak Plate mA per Plate, 1075 

Max. DC Output mA, 325 for AC Volts per Plate, 500 and Input Choke 10 henries 

Max. Peek Inverse Volts, 1400 Max Peak Plate mA per Plate, 1075 

5AS4 

Max. Peak inverse Volts, 1550 Max. Peak Plate mA per Plate, 750 5AW4 

For ratinis asd eharacteristks, refer to Type 5V3GT SA24 

150 560 18 5000 VM 40 

250 680 110 3.5 10 52 
sea 

200 160Q 150 2.8 ff.5 U f M 

125 — iv     14 5000 8000 40 5CL8 

For other characteristics, refer to 6CMB SCHI 

250 3900     7.3 12000 4400 53     

5DH8 
125 560 125 3.8 13^ 150000 8600 laaaaaaaaw «eeeeeeeee*"V 

Mex. AC Volts per Ptete (RMS), 450 Max. DC Output sA, 225 

Max. Peak Inverse Volts, 1550 Max. Paak Plate mA, 675 

Min. Total Effect. Supply 

imped, per Plate, 150 ohmt 

5T4 
Max. AC Volts per Plate (RMS), 550 Mex. DC Output mA, 225 

Max. Peak Invene Volts. 1550 Max. Peak Plati ml/. 675 

Mia. Value of input Choke, 

10 henrlet 

Max. AC Volts per Plate (RMS). 450 Max. DC Output mA, 225 

Max. Paak inverse Volts. 1550 Max. Peak Plate mA. 675 

Min. Total Effect. Supply 

imped, per Plate, 170 ohms 
5S46 

Max. AC Volts per Plate (RMS), 425 Max. DC Output mA. 350 

Max. Peak Inverse Volts. 1400 Max. Peak Plate mA per Plate, 1200 

Mia. Total Effect Supply Imped, per Plate, 56 ohms 

5V3 
Max. AC Volts per Plete (RMS). 500 Max. DC Output mA. 350 

Max. Peak Invefte Volts, 1400 Max. Peak Plate mA per Plete, 1200 

Min. Value of Input Choke. 10 henries 

Max. Peak leverst Volts. 1400 Max. DC Output mA, 100 Max. Peak Plate mAJOO 
5W4 

5W46T 

For other ratlajs, refer to Type SU4G 5X4! 

Max. AC Volts per Plate (RMS), 350 Max. DC Output mA. 125 

Max. Peak Inverse Volte, 1400 Max. Peak Plate mA. 440 

Min. Total Effect. Supply 

Imped, per Plate, 50 ohm 
5Y36 

Mex. Peek Ptate mA, 375 (5Y4G) r. . 

Max. Peak Plate mA, 400 (5Y46A, 57461) ** oU,,r ""MJ. filer to Type 5Y36 

5Y46 

5Y4U 

SY46T 

For other ratings, refer to Type 5U4G sn 

Max. AC Volts per Ptate (RMS), 350 Mex. DC Output mA, 125 

Mex. Peek Inverse Volts, 1400 Max. Peak Plate mA, 375 

Mln. Total Effect Supply 

Imped, per Ptete, 50 ohm 

5Z4 
Mex. AC Volts >er Ptete (RMS), 500 Max. DC Out pot mA, 125 

Max. Peak Inverse Volts. 1400 Max. Peak Plate mA. 375 

Mln. Value of Input Choke, 

5 henries 

For other claractertstics, refer to Type 6846 m 

For other cherecttristks, refer to Type 6N76T 6A6 
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RCA 

TlH 

HlM Oat- 

liai 

Buii* 

Bia- 

vm 

Haatar ar 

Fllaaaat (F) 

tiu 

VsIqh to right give oj»r*t- 

mg conditions sod charsctef- 

istics for imlicated typical o$a 

YHU Avpam 

BA7 

6A7S 
PMtitrM Cuftrtw 

24B 

2a 
76 6.3 0.3 Converter 

Ml 

6A8G 

6A8GT 

RntairU Cimrttr 

i 

23 

1U 

U 

IA 

U 

6.3 0.3 Cwverter 

6AB5/ 

6NS 

ElMtrw-lai Teh* 

• 

»tr 

11H 
U 6.3 0.15 Visual Indicator 

IAB7 AUrf-CitHT PtttMk 2A w 6.3 0.45 Clm A Amplifier 

♦ Class B Amplifier 

8AC56T HldHM Pmr TrieAt 136 M 6.3 0.4 Dynanlc-CoupleO Amplifier Wltfi 

76 Driver 

BAC7 SAwf-Cirtiff PtatlH 2A IN 6.3 0.45 Class A Amplifier 

6A06G EUetrM-Rij TaM {IE TAB 6.3 0.15 Visual Indicator 

6Ad7G Lnr-Ua Trlrta—Ptwar PntNi 29 IAY 6.3 0.65 

Triode Unit as Class A Amplifier 

Pentode Unit as Clm A 

Amplifier 

6AE5GT Lav-Ma TriaAa 138 •8 6.3 0.3 Class A Amplifier 

6AE6G Tvia-Mata Caatral Trta 22 TAN 6.3 0.15 

Remote Cutoff Triode 

Sherp-Cutoff Triode 

6AE7GT rvto-lapat TriaAa 130 TAX 6.3 0.5 Class A Asp. 

IAM4GT Lav-Ma Triata 130 IEL U 0.75 Vertical Deflectloa Amplifier 

um SAarp-Catat PeataAa 96 T6K 6.3 0.45 Class A Amplifier 

mm Eketraa-lai TaN 136 ICN 6.3 0.15 Visual Indicatof 

UM4 HlttMa TrlaM U ux 6.3 0.225 Class A Amplifier 

6AU8 Blala—Slarp-Cctaf PaataAa 18 ICY 
6.3 

6.3 

0-45 

0.45 

Diode Unit 

Pentode Unit u Class A 

Amplifier 

SANS 
HiliMHMa Trlatfa—Skarf-Cataf 

PaataAa 
M •OA 

6.3 

6.3 

0.45 

0.45 

Triode Uait as Class A Amplifier 

Pentrode Unit as Class A 

Amplifier 

SAGS Buai Paw Taka 18 7BZ 
6.3 

6.3 

0.45 

0.45 

Siotte Tuba Clisa A Amplifier 

Pusb-Pull Clm Ai Amplifier 

BADS Tvla-Oiaia—HisMfa TriHi 96 TIT 6.3 0.1S Triode Unit as Class A Amplifier 

6AQ7BT Tvtv-fiMta—MifA-Ma Triata 138 861 6.3 0.3 Triode Unit as Class A Amplifier 

SABS Pavar Paatatfa a •66 6.3 0.4 Clau A Amplifier 

BASH 
laal Triata—Sharp-Cataf 

Paatita 
•8 12BP 6.3 i.05 

Duel Triode Unit as Class A 

Amplifier 

Pentode Unit as Clm A 

Amplifier 

SATS Mtalav-Ma Trttaa— 18 H« 6.3 0.4S Triode Uoit as Clm A Amplifier 

6AU4GT HaJf-Wna 136 466 6.3 is Televlsloe Damper Service 

6AU6 Starf-Cataf Ptatata X TBK 
6.3 

6.3 

0J 

0.3 
Clm A Amplifier 
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plate 

Grid ■Its 

r 

CMHdt 

Resister 

Screes 

Grid 

Serses 

BrU 

Csr- 

real 

Plata 

Zm- 

reet 

AC Plata 

ffaslst- 

act 

Trass- 

eesiect- 

me 

Aaalifi- 

catiea 

FMtsr lead 

Ost- 

pat 

RCA 

Type 

Vetts Vetts caA mA Ohms Mkreakes OlMIS Watts 

For other charKUrlstic}, refer to Type $A8 
6A7S 

250 3V 100 2.7 3.5 36 Mil 

Anode-Crld (2): 250 nu. V. 4.0 mA W 

Osclllator-Orid (1) Rei. Conversioa 6A8G 

Tranjcwd., 550 pmNos 6A8GT 

Plate & Tarset Supply = 135 volts. Trlode Plate Resistor = 0^5 MO Tariet Current = 2.0 mA    

Grid Bias, — 10.0 volts; Shadow Angle, 0'. Bias, 0 volts; Angle, 90*; Plate Current, 0.5 mA. 6A85/ 

Nate & Tariet Supply = 135 volts. Trlode Plate Resistor = 1.0 MO Target Current = 1.9 mA 6N5 

Grid Bias. — 15.5 volts; Shadow Angle. 0*. Bias, 0 volts; Angle, 90*; Plate Current, 0.13 mA  

300 

250 

- 3V 

0V 

200 3.2 12.5 700000 

5.0C   

5000 

1 Hi I 6.0t 

IAB7 

250 

300 

250 

250 

Bias for both 6AC5GT mid 76 Is developed In coupling circuit 

Average Plate Current of Driver = 5.5 milllamperes 

Average Plate Current of 6AC5GT = 32 milllamperes  

1600 

3.7 

1600 150 2.5 10.0 1 M 9000       

Target Voltage, 150 volts. Control-Electrode Voltage, —50 volts; Shadow Angle, 135*; Target 

Current. 1.2 mA Control-Electrode Voltage, 75 volts; Angle, 0*; Target Current, 3 mA 

—25V     3.7 19000 325 6   

16.5V 250 6.5 34.0 MM 2500 3.2 

MCS6T 

6AC7 

6AD6G 

6AD7G 

95 15V 7.0 3500 1200 4.2 6AE56T 

250 

zo 

- 1.5V 

-35V 

6.5 

0.01 

k 25 

6AE6G 
250 

250 

1.5V 

- 9.5V 

4.5 

0.01 

• U 1 950 33 

250 13.5V 10.0 4650 3000 14 6AE7GT 

Max. DC Plate Volts, 500 

Mai. DC Cathodl mA, 60 

Max. Peak Positive-Pulse Plate Volts, 

Max. Plate Dissipation, 7.5 watts 

'j* M 
IAMBI 

300 1600 150 2.5 10.0 500000 9000 

Target Voltage, 315 volts 

Grid Voltage = 0 volts 

Cathode Bias Res., 3300 ohms approx. 

Grid Voltage for Pattern Cutoff, —7 volts approx. 

Oaflectlng-Elactrodes—No. 1, No. 2 and No. 3 

Voltage, 0 

loon 10 9700 9600 65 

250 —15V 5.00 70.0C 60000 X I Ml 10^t 

fiAHfi 

fiAUBT 

Mu. DC Plate aiA, 5 Mas. Peak Heater-Cathode VolU, ±200 
f 

125 560 125 3.2 12.5   7800   
6AII8 

150 - 3V <—   15 4500 4700 31 - - - 

125 560 125 3.8 12 
6 AN 8 

170000 ^rni: > 

180 

250 <
<

 

180 

250 

3.0 

4.5 

29.0 

45.0 

sraoo 

50000 

3700 

4100 

5500 

5000 

2.0 

4.5 _ 6AQ5 

100 

250 

— IV 

— 3V 

0.8 

1.0 

61000 

S8000 

1150 

1200 

70 

70 

250 — 2V 2J 44* 16 70 

SAM 

im? 

250 —18V 250 5.5 32.0 90000 2300 7600 3.4 6ASS 

200 

200 

2200 

— 2V 

92 

7 

4400 

12400 

4400 

5500 

41 

68 
SAS11 

200 125 125 52 24 7 ill I I iv i i 

125 — IV 12 6000 6500 40 6AT8 

Max. Peak inverse Plate Volts, 4500 (Absolute) 

Max. Pesl Piste mA, 1050  

Too ison ioo O OT 

250 680 150 4.3 10.6 

Mix. 

Max. 

5200 

Avtfiii Plate mA, 175 

PlateDioipatioe 6.0 watta 
SAWGT 

500000 

1M 
6AU6 

t For two tubes at stated plate-to-plste load. □ For two tubes. 
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tCA 

r»H 

Rtat •at- 

llaa 

B«it| 

•la- 

paw 

Nutar v 

Hlawaat (F) 

Bsa 

Vilaw to riftit live aoerat- 

ini conditions and ciiarKtar- 

istks for indicated typical use 

Valts Aaoaras 

6AU7 IMiwMfa Twit Trittfi ts u 
3-15 

6.3 

0.6 

03 
Eack Unit at Clatt A Amplifier 

6AU8 
HtttMHit Trirtt Ttiry-Cttrt 

FMtttt 
K MX 6.3 0.6 

Thode Unit at Clatt A Amplifier 

Peatode Unit at Class A 

Amplifier 

6AV5GT tua Hwtt TtlM 1U ICR 6J 13 Horizontal Deflectiw Amplifier 

6AW8 
HWhMt Tritit—Sltrf-Cttt* 

NattM 
IE MX 6.3 0.6 

Triode Unit at Clut A Amplifier 

Pentode Unit at Clut A 

Amplifier 

6AX4GT tectiftf TIB 4C8 6.3 13 Television Damper Service 

un 
Mtfhm-Ut TrMt—Smirm^t 

C«Uf 
88 ME 6.3 0.45 

Triode Unit at Clast A Amplifier 

Pentode Unit as Clatt A 

Amplifier 

UY11 Twit Dlwli—Hijlhkla Twia TrMt U 126A 6.3 0.66 
Each Triode Unit as Class A 

Amplifier 

6B4G Nwtr-TWtKt J7B IS 6.3F 13 Clut A Amplifier 

6B5 Oifw1-CM|ltt Ptvtr TrMa 28 IAS 6J 08 Clatt A Amplifier 

6B6G Twit-Oittft—Hiffc-Mt Tri,tt n TV 6.3 03 Triode Unit as Amplifier 

6B7 

eB7S 

TwNhBitM—RtatU-CaUff 

Nttttt 

248 

248 
TB 6.3 03 Pentode Unit at Amplifier 

BBI 
Twit-Bit tt—ltairtmtt-CitHI 

PMtttt 
1 If 6.3 03 Pentode Unit at Amplifier 

6B8G 
Twit Oitde—SnirMttt-Cattf 

PtaMa 
23 li 6.3 03 

Pentode Unit at Clatt A 

Amplifier 

6BD4 Slvt-Cattf Mm TrMt 21C m 6.3 0.6 VoltaM- Control 

6BD4A SBtry-CtttC Itaa TritBt 21C BFB 6^ 0.6 Voltage-Controi 

IBM BtMlt-Gatrt Ptittta sc TIE 6.3 0.3 Class A Amplifier 

IBF5 
- j- - - 

l#M Nwtr TaM so III 6J 13 Clast A Amplifiar 

S8fl Twit-Biatt—MrtkM-Mc TrtoBa K IBT 6.3 03 Triode Unit at Clatt A Amplifier 

ura 

MIMA 
Baa* Pawar Taba 

218 

2tB 

SIT 

S8T 
6.3 0.9 Horizontal Deflection Amplifier 

6BK4 SUrrCataf lata TriaBa 211 BSC 63 03 Voltage-Control 

IMS BtM Bawat Tata U M« 6.3 U Clut A Amplifier 

6BK7A Mtilaa-lfa Twit Tri^tt 18 MJ 
63 

63 

0.45 

0.45 
Each Unit at Clatt A Amplifier 

6BL4 

4 

■atf-Vava lactifar lar KB 6.3 3.0 Television Damper Service 

6BL7GT Madla^Ma Twit TrMa 1S8 MO 63 
1 

1.5 Vertical Deflection Amplifiar 

6BN4 MaBlM Ha TrMa 5C TEC 63 03 Class A Amplifier 

6BQ6GT fttM Ptwar Tafea T4B CAM 6.3 13 Horizontal Deflection Amplifier 

6BQ7 llaBia»-Ma Twit Triata BB IAJ 63 0.4 Each Unit at Class A Amplifier 

EBR8 
Madiww-lla TriaBa—Shara-Cataf 

Natata 
n MA 

6.3 

63 

0.45 

0.4S 

Triode Unit at Clatt A Amplifier 

Pentode Unit at Clatt A 

Amplifier 

"ftvt Twia Bitta—MttflM-Ha TrMa IB Mi 63 0.6 Triode Unit tt Clatt A Amplifier 
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Pmr 

ttatt 

Slid liu 

or 

CaUMda 

tesister 

Scree* 

BrM 

Sue** 

ftrM 

ter- 

reet 

PUti 

Ctr- 

rmt 

AC Mitt 

•tSiSt* 

Trans- 

ceadect- 

a*ee 

Amplif- 

catiee 

Puter Lead 

Oat- 

pat 

KCA 

Type 

Vtlb Velts ■A mi 1 feats MMreMes OUst Warn 

100 

250* 

ov 

— 8.5V 

11.8 

10.5 

62S0 

7700 

19.5   

17   
6AU7 

150 ison ■ ■ 9 4900 40   

200 82Q 125 3.4 15 150000 —   
" 6AU8 

Mu. DC Plate Volts, 550 

Mu. DC Cathode mA. 110 

Max. Pet* KtlUf hjlu Mite Voltl, 5500 (Abs ) 

Mn. Plite Disiipitioo, U watts 
6AV5GT 

- 2V - 4   4000 70       

150 1500 150 15 13 g/ggmi   " 6AW8 

Uh. Peak inverse Plate Volts, 4400 

Uai. Peak Plate mA, 750 

Mai. DC Plate mA, 125 

6AW8A Feateres a plate carrent characterUtk with a coatrollefl knee   

Max. Peak Heatw-Catfiode VolU: | 

DC compofteftt must eot exceed ODD volts 

6AX48T 

150 5600     18 5000 8500 40     

250 1200 110 3.5 10 400000 4800       

- uun 

250 — 2V     1.2 52700 1900 100     urn 

250 —45V     60 800 5250 4J 2500 3.5 6846 - 

For other characteristics, refer to Type 6N66 685 

for other charuterlstlcs. refer to Type 6SQ7 6866 

Input Triode: 

(mput Triode: 

Plate Velts. 300 muj Grid Volts, 0: Plate mA. 6|.AF Sl|nal Volts (Peak), 21 

Plate Volta, 300 mu.: Plate mA. 45: Plate Res.. 24000 ohms: Load Reiiitaoce. 
687 

687$* 7000 ohmt; Power Output, 4 watts 
• • — ♦ — • ♦ ♦ * 

For other characteristics, refer to Type 12C8 Ml 

250 — 3V 125 2J 9 600000 1125       6886 
X 

nw. i>v naie vons, ouOO 

Max. Onregalated DC Sapply Volts, 40000 
Mai. DC Plate mA, 1.5 

Max. Plate Disslpatloa, 20.0 watts 

Max. DC Plate Volts. 27U~ 

Max. Uoreiaiated DC Supply Volts, 55000 

250 - 3V 100 

Max. DC Plate mA, 1.5 

Mu. Plate Olssipiitlofl, 25.0 watts 

3.0 9.0 at I I 

no 

250 

7.5V 110 4.0 3fi.0 12000 7500 1.9 

6804- 

6B04A 

wr 

un 

— 9V 9.5 I %l I 1900 16 
Power Output, 

300 milliwatts 

Max. DC Plate Volts, 700 

Mu. DC Cathode eiA, 110 

Mu. 

Mu. 

250 

Max. DC Plate Volts. 27000 

Max. uareiulated DC Supply Volts, 60000 

3i 

Peak Poeltlvo-Poise Plate Volts, 6600 (At»s.) 

Plate Dissipation, 20 watts 

Max. DC Plate mA, 1.6 

   Mu. Plate Dissipation, 25 Watts 

- 5V 250 35 I I.M.I J 0500 6500 3.5 

HF8 

CMC* 

6BK4 

Wa~ 

150 560 18 4600 43 

Mu. Peak inverse Plate Volts, 4500 (Aba.) 

Mu. Peak Plata mA. 1200 

Mu. DC Plate mA, 200 

Mu. DC Plate Volts, 500 

Ghd-fto. 1 Volts 

for Cvtoff, -11 

Mu. Peak Heater-Cathode Volt»:[ 7^* 

'DC compMeat not to ueeed —W volts 

Max. DC Cat bode mA. (Eack Unit), 60 

ISO 

Max. Peak Posltive-Pstse Plats Volts. 2000 (Abs.) 

Mu. Plate Dissipation (Each Unit), 10 watts 

2200 6300 43 

Mu. DC Plate Volts. 550 

Mu. DC Cathode mA, 110 

Mu. Peak Positive-Pulse Plate Volts, 5500 (AOs.) 

MarPlate Dissipation, 11 exatts 

6BK2A 

6814 

6BIJGT 

66N4 

68Q69T 

Orid-No. l volts 

for Cutoff, —10 
ISO 2200 9.0 5800 6000 35 68Q7 

123 IV 13.5 7500 40 

>1 I'l I I 

200 3300 11 5900 5600 33 
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KA 

TJH 

Utm ■at 

las !■! 

Ola- 

fraai 

Naater ar 

FitMist (F) 

Ssa 

Valaat to rlfit give operat- 

ing conditions and character- 

isfics for Indicated typkal use 

Valts Aa^aras 

Ml* 

6BW4 FilhWm RKtllir BE IBJ 6.3 0.9 

With Cawcitive input Filter 

With Inductive Input Filter 

18X761 MHIaa-Ma Twit Triate 1JD IIS 6.3 1.5 

Vertical Deflection Oscillate 

Vertical Deflection Amplifier 

88T5G* Fall-Wave Rattilar 1IB KM 6.3 1.6 Television Damper Service 

6821 MtitsahWa Tithi Trte«a U MJ 6.3 0.4 Each Unit t$ Claei A Amplifier 

ICS 

6C5GT 

MaFiait-Ma Tria4« 
U 

ia 

IS 

M 
6.3 0.3 Claes A Amplifier 

6C6 Slarf-Cattf PHtada 2U IF 6J OJ Amplifier Detector 

6C7 Twhhliaia—MMte-Ma IrMa 24# 71 6.3 OJ Triode Unit at Class A Amplifier 

6C8G MNm-Ma Tvto-TriaM 31 U 6.3 0.3 Each Unit u Clau A Amplifier 

6CB5 ItM Ptwtr TAt m ISO 6.3 2.5 HorlrooUl Deflection Amplifier 

6CD6G laaai Ptarar Tafca 318 sar 6-3 2.5 Horirontal Deflection Amplifier 

6CG8 
UHte-Ma TrMa—Sftarf-Catal 

Paatatla 
H MF 

6.3 

6.3 

0.45 

0.45 

Triode Unit as Clau A Amplifier 

Pentode Unit as Class A 

Amplifier 

ICHB 
MHte-hta TrMe—Sfcara-CaUl 

ftatatfa 
m IFT 6.3 0.45 

Triode Unit as Class A Amplifier 

Pentode Unit is Class A 

Amplifier 

6CM U«-Ma TriaRa I3F til 6.3 1.25 Vertical Daflection Amplifier 

6C18 

♦ # 

llalhw-Ma TriMta-SkanhCt*' 

Tatraia 
U IFX 6-3 0.45 

Triode Unit as Class A Amplifier 

Tetrode Unit as Class A 

Amplifier 

6CM6 
HiSHIa TriiCa—SUra-CaUl 

PtataM ' 
IS IFZ 6.3 0.45 

Triode Ualt as Class A Amplifier 

Pentode Unit as Class A 

Amplifier 

6 06 Rasata-Cataf PaataRa ~Uk IF 6-3 0.3 Amplifier Uixer 

607 Skarf-CataV PtaUta UA 7N 6.3 0.3 Amplifier Detector 

6D8G Paatacrii CMverter u IA 6.3 0.15 Converter 

6BCS 
Tarhi DMi—Rmte-Catvff 

Hitrta 
IE mi 6.3 0.3 Class A Amplifier 

6MM lalf-Wava RKtifiar 131 4Cfi 6-3 1.2 Damper Service 

nin •aaa Paarar Taie 311 SIT 6.3 2.5 HorisoAtel Deflection Amplifier 

HW4 HaH-Wara laetiiar 13F 4CI 6.3 1.2 Damper Service 

6DQ6A Baaa p**ac Taka 21 UM 6.3 \2 HorUontal Deflection Amplifier 

6Dt6 Sbarp-Catat PtttMa 9C 7EN 0.3 Class A Amplifier 

IDVS ItM Paim Tail •1 KX 6.3 U Verticil Oeflaction Amplifier 

60Z7 Tma Paarar Paataia m UP 6.3 1.52 

Class A Amplifier 

Both Units at Posh-Pull 

Class ABi Amp After 
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Plata 

Grid Was 

ar 

Cat Me 

lesistar 

Sereta 

fcrrd 

Scren 

CrM 

Cm- 

reat 

Plate 

Car- 

raat 

AC PMa Treat- Amplrff- 

Raslat- ciadnt- mkaa 

aaca aaee Factar Lead 

Oat- 

pat 

RCA 

Type 

Vtlts Vatts ml mA Ohan Mlcrmfees Obms Watta 

Mn. Peak lovers* Volts. 

Total Effect. Sapply Imped, per Plate, 82 oftms 

Max. DC Output mA, 62.5 

Max. Peak Plat* mA, per Plate, 350 

Max. AC Volts per Plate (RMS}, 450 Max. DC Output mA, 52.5 

Max. Peak Plate mA per Plate, 350 

Mia. Value of Input Ckoke, 10 henries 

Max. Peak Inverse Volts 

Max. DC Plate Volts. SCO Max. DC Cathode mA. ISO 

Max. Plate Dissipatkm; 10 watts either plate; 12 watts both plates 

Max. DC Plate Volts, 500 Max. Peak Positive-Pulse Plate Volts. 2000 (Abs.) 

Max. DC Cath. sA. 180 Max. Plate Dissipation: 10 watts either plate; 12 watts both plates 

SBX76T 

Max. Peak inverse Plate Volts. 

Max. Peak Plat* mA, 525 

Max. DC Plate mA, 175 

(Abs.) 

Mm. Peak Heater-Cathode Volts:| SBY56A 

125 lOQA 10 5600 . It I 45 

2S0 «V 80 1 itt i al.l * 20 

w 

"ser 

6C5GT 

For other characteristics, refer to Type 6J7 

250 — 9V 4.5 16000 1250 20 6C7 

250 — 4.5V   32 22500 1600 36 6086 

Max. DC Plate Volts, 700 

Max. DC Cathode mA. 200 

Max. Peak PMitivt-PeUe Plata Volti, 6800 (Aba.) 

Max. Plate Oiaaipatlon, 23 Watta 6085 

Max. DC Plate Volts, 700 

Max. DC Cathode mA, 200 

Max. Peak Poittiva-Psite Plate Volts, 7000 

60066 Max. Plate Dissipation. 20 watts 

100 - IV   — 12 6000 6500 40     

250 - IV 125 2.2 9 300000 5500 i —   
' 6068 

200 6V — 13 5750 3300 19     

200 1800 150 2 8 9.5 300000 6200 ——     
sen 

Max. DC Plate Volta. 550 ^ A w Max. Peak Posltive-Pulsa Plate Volts, 2000 (Abs.) 

KM Max. Peak Cathode mA, 350 
v a ■ earn ^ a * m 

Max. Plate Dlssipetion, 12 aratts 

125 — IV   — 14 5000 8000 40     

125 - IV 125 4 12     —. 
' 6018 

250 — 2V   1.8 50000 2000 100     

250 1800 150 2-8 9-5 600000 6200 ■ -   __ 
BCHI 

For other chMecterlstlcs, refer to Type 6U76 
6K 

For other characteristics, refer to Type 6J7 

Anode-Grid (2): 250 max. volts. 4 mA 

360000 Osclllator-Crld (1) Resistor. Conversion 

 Trsnscond.. 550 mlcrorahos. 

607 

^0 - 3V 100 2.7 3.5 

250 — 2V 100 2.7 

Max. Peak Inversa Plata Volts, 5000 

9 1M 3800     

Max. Peek Plate mA, 1100 Mn. DC Plate mA, 175 

Max. Peak Heater—Catboda Volts, —5000 (DC Component Not to Exeaad 900 Volts) 

Max. Pert Heater—Csthode Volts, 4-300 (PC Component Not to Exceed 100 Volts) 

Max. DC Plate Volts, 700 

Max. DC Cathode mX, 200 

Max. Peak Inversa Volta, 5500 

Max. Peak Plate mA, 1000 

Mai. DC Plate Volts, 770 

Max. DC Cathode mA, 155 

Max. Peak Positive-Pulse Plate Volts, 6600 (Abs.) 

Max. Plate Dissipation, 15 witts  

Max. DC Plate mA, 175 

Max. Plate Dissipation, 6 watts 

Max. Peak Positive-Pulse Plate Volts, 6000 (Abs.) 

Max. Plate Dissipation, 18 watts 

ISO 5600 100 2.1 LI 150000 515 

6066 

60C8 

19IM 

I9M 

HIM 

6D06A 

60T6 

Max. DC Plate Volts. 330 

Max. DC Cathode mA, 

400 

30O 

- 7.3V 

-11V 

1200 

250 

250 

250 

5.5 

13 

15 

48 

100 

80 

38000 11300 

Max. Peak Positive-Pulse Plate Volts,: 

Max. Plate Dissipation, 11 watts 

/el I 

9000 

9000 

18 

12 

MVS 

6DZ7 
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KA 

Tm 

HWM (hrt- 

llaa 

Bttiac 

Bia- 

!»■ 

laattr ar 

Fiteaat (F) 

s 

DM 

ViIum to right ghrt ootrat- 

iag conOitlORS na chwKttr- 

Utics for indieittd typical uta 

Volts Aapara 
♦ 

Bit Twio Prvtf Aaptttof 21 76 6.3 0.6 Puih-Pull Clm A Amplifier 

6E> loMto-Cvttf PtatoM 2U 7N 6.3 0.3 Amplifier 

6EA5 SfearHvU* Titrofe SC TEW 6.3 0.2 CImi A Amplifier 

UrtluHfci TrMo-Slart-Catef 

NaUlo 

Trlode Unit « Cle$t A Amplifier 

sal H 616 6.3 0.45 Pentode Unit is Clm A 

Amplifier 

6EJ7 Sfewp-Cvtofl PlitHl %C US 6.3 0.3 Cl«s A Amplifier 

6EV7 Nftb-Ma Twia TrliOi u ILP 6.3 0.6 Relay Control 

SEXt Bum Pntf Tat* 211 SST 6.3 2.25 HorieonUI Defiection Amplifier 

iETS Buw Pewtf Tata 1JF 7AC 6.3 0.68 Verticil Defiection Amplifier 

IE2S Bta Piarar Tato UF 7AC 6.3 0.8 Vertical Deflection Amplifier 

SFS 

SfSST 

Higl-kta TrlaM 
S 

14A 

su 

w 
6.3 0.3 Cine A Amplifier 

tm 

SFS6T 

Pawtr PntUa 
a 

tJF 

72 

n 
6.3 0.7 

Pentode Clm A Amplifier 

Triodea Clan A Amplifier 

Pentode Puifi-Pull Clm A 

Amplifier 

6F7 
Law-Ma TriHo—taaiata-Cattff 

Paatatfa 
ja 7E 6.3 0.3 

Trlode Unit is Clm A Amplifier 

Pentode Unit as Clm A 

Amplifier 

IFIE MHiaahlbi Twia TrMa u 16 6.3 0.6 Eacb Unit » Clm A Amplifier 

Sf£5 Bna Pawtr Tall MB 6.3 U Clm A Amplifier 

8FGS laftr tt tm EMB4/IF6S 

6FQ7 HttiohftU Twia TrltOt K UP 6.3 0.6 Each Unit as Clm A Amplifier 

6FV8 
MNte-Ma TriMto^kMKataf 

Paataii 
U 6FA 6.3 0.45 

Trlode Unit n Clm A Amplifier 

Pentode Unit as Clm A 

Amplifier 

SFWI MatiaahMa Twia TrMt n UJ 6.3 0.4 Each Unit n Clm A Amplifier 

1686 Pawtr Paatafa a 72 6.3 0.15 Pentode Clm A Ampflfier 

1611 
Baaai Ptarar Tata-ttora<Btt« 

Paatate 
a ias 6.3 U 

Beam Power Unit as Class A 

Amplifier 

Pentode Unit as Class A 

Amplifier 

GGH8 
DitUw-Ma Triaia—Slarp-Cattf 

PtaMt 
M UE 6.3 0.45 

Trlode Unit is Horl*. Defl. Die. 

Pentode Unit ss 

Horit. Defl. Dec. 

UJS Nnar Bua Pawtr Tata 1U MI 6J U HorUontil Deflection Amplifier 

6Gi8 
Ut«n-Mo THtaa-Uarf-CAtf 

PaataBa 
a Ul 6.3 0.6 

Trlode Unit as Clm A Amplifier 

Pentode Unit h Clm A 

Amplifier 

6GW6 Baaa Ptartr Taka » UM 6.3 U Horiroatal Defiection Ampiifitr 

tan Trt^a lifft-Bta Triata a ur 6.3 0.45 EkB Unit ss Clm A Amplifier 

S88 

6H6GT 
Twia BMt 

211 

126 

7B 

78 
6J 0J 

Volt**# Doobler 

Haif-Wsve Rectifier 

to 

II56T 

UU\m-Ho Trtaka 
2A 

126 

M 

M 
6.3 0.3 Clm A Amplifier 

□ fw two tube*. 
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350 

250 

325 

200 

250 

145 

250 

125 

125 

100 

12D 

150 

Htm 

Plate 

Vpttt 

tettllai 

or 

Cat* lie 

Ktsistor 

Strtaa 

trkd 

vam 

Sctaa* 

trM 

Car- 

rtat 

a* 

Plata 

St 

■A 

AC Plata 

taslst- 

■•ca 

•*M 

Traws- AanM- 

(oaiwet- eaUia 

ma Factar 

MkrsaUas 

leal 

aim 

tot* 

Vatts 

KA 

tn» 

250 -27.5V   —   ■ —— 14000 l.ttt 6E6 

For otAer characterlstlct, refer to Type 6U7G 60 

250 - IV 140 0.95 10 150000 8000       6EA5 

125 - iv ■ — ■   13.5   7500 40   
•aaaaa^* 

  

125 - IV 125 12 6000   
KM 

4 170000 ▼ 

— 2.5V 200 4.1 10 350000 15000     — 6EJ7 

250 

150 

OV 

OV 

    18.5 

10.0 

Grid Votts for Plate kA 100 

Grid Volts for Plate mA 200 

= -9 JSOQ-oto 

s --5 ri\*r 
6EV7 

11    

175 -30V 175 3.3 67 *500 7700   —   ids 

250 — t7.5V 250 3 44 60000 4400   — 
  KTt 

250 -20V 250 3.5 43 50000 4100   —   IEZ5 

ere 

- iv 

— 2V 

—2<V 

3V 

3V 

—16V 

8V 

IV 

— IV 

14V 

9V 

— 0V 

1SOO 

V 11 I 

66000 1500 100 

6.5 MM 2500 3.2 

285 12.00 tt.OQ 1 8.1 8.1 llJtt 

X5 H 

100 1.5 6.5 

» 1 I I 

.VMM 

500 

1100 

For othor charKlvlttict, r«f«r to Typo 615 

245 18 IOO 81 11 5.6 

7700 2500 20 

14 5000 :m t 40 

125 12 200000 6500 

15 2500 13 

180 2.5 15.0 175000 

rn 

•4* 1 

33 

10000 1.1 

no 49 I MM 7500 'VI I 2.3 

150 3.5 15 20000 9500 

Max. DC PtaU Voltt, 330  Max. Plata Pitiipatloa, 2.5 wal« 

Mw. Peak Cathoda mA. SKi 

Max. OC Catftod* «A, 20 

6f5GT 

285 —20V 285 7.0 38.0 78000 2550 AC 

250 -20V . _ 31.0 2600 2600 6.8 0.85 
KW 

KMT 

6F7 

KM 

If £3 

KM 

6FQ7 

6fV8 

Kin 

uti 

6SH8 Max. OC Plata VolU, 350 

Max. PmX W>f.-Pfllat Grid Voltt, 175 

Mu. Plata 

HiuipatloM, 2.5 wattl 

250 -22.5V 150 2.1 70 15000 7100     — MM 

125 — V*   — - 13.5 WEZM 8500 40   

125 — IV 125 4.5 12 150000 7500   —.   608 

230 -22.5V 150 2.1 70 15000 7100     
— 6GtV6 

125 - IV . — _ 4.5 14000 4500 63   — ctn 

Max. AC Suwljr Voltl per Plata (RMS), 217 Max. DC Output mA, 8. mln. 

Miff. Total tfftct. Plata-Sappiy Imped, par Plate: balf-mve, 30 oftai; fall wave, 15 oAaa 

Max. AC Plate Volts (RMS)^ ISO ' Mln. Total ERectlve Plata-Supply impManta: up 

Max. DC Outpat mA, 8 per Plate to 117 voltt, 15 otwai; it 150 »ort», 40 otima 

6H6ST 

90 

250 

OV 

— 6V 

10 

9 

6700 

7700 

3000 

2600 

20 

20 

w 

KMT 

t For two tuPes at stated plate-to-plate load. □ For two tubes. 
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KA 

HP* 

NlM Bat- 

IM 

Btafag 

Ola- 

im 

Raatar ar 

niamat (F) 

Usa 

Values to right give operat- 

ing conditions and character- 

istics tor indicated typical use 
^ ^ ^ 

Yalta Aaptfts 
WD* 

6J6 IMtM-Ma Into Trl«4i SC TBF 
6.3 

6.3 

0.45 

0.45 

Etch Uait as Class A Amplifier 

Puth-htll Class C Amplifier 

BI7 

6J7G 

6J7GT 

Sterp-Crttf 

] 

21 

UA 

71 

18 

IB 

6.3 0.3 Pentofa CIms A RF Amplifier 

6J8S Trio4«-l*pt*it Cwmmr 23 IN 6.3 0.3 
Triode Csit as OKillator 

Heptoda Unit as Ulier 

UQ Bin Pane Tilt MB ML 6.3 2.5 Horirontil Deflection Amplifier 

U« Bim Ptwtr Trtt MB MU 6.3 1.6 Horizontal Oefiection Anplller 

6JS6 Btn Ptwtr Tcbt MB iinr 6.3 2.26 Horfroftfaf Oeffectros Amplifier 

6K5GT MIbI-Hb Trlttft ia Ml 6.3 0.3 Clus A Amplifier 

1*7 

6K7G 

6K7GT 

RtMtt-CtUf PHtHt 

3 

23 

14A 

Tl 

71 

71 

6.3 0.3 Class A Amplifier 

1*8 

6K8G 

6K8GT 

Trittte-HntBt CMitrttr 

3 

23 

IK 

IK 

1* 

6-3 0.3 

Triode Unit as Oscillator 

Hezode Unit as Uiztr 

6K11 
Twit Hlfb-Mt Trirta- 

MaBhw-Ma TriaBa 
M 12BT 6.3 0.6 

Twia Unit as Class A Amplifier 

Cltti A Amplifier 

fiXU Olrft Stop-CataB Ptatatfa « no 6.3 0.3 
Peetotfe Unit *$ CIhs A 

Amplifier 

6150 MaBiaahMa Trdli 22 M 6.3 015 Out A Amplifier 

Single-Tst* Clw$ A Amplifier 

2
2
 

o*
 

G
O

 Ban Pawar TaBa 
27B 

MO 

7 AC 

7AC 
6.3 0.9 hatbPull Ctm A AmptMer 

Push-Pull Clns ABi Amplifier 

6U 

6170 
PtatafriA MliafQ 

3 

23 

n 

n 
6.3 0.3 Mlzer Service 

6N6G BirKt-Caapla* Pawtr TrMa 29 7AU 6.3 0.6 Class A Amplifier 

1*7 

SN7GT 
MtAHua-Ma Twla Pairar Matfa 

28 

13B 

*9 

IB 
6.J 0.5 

Clasi A Ampiitr (as Driver) 

Class B Amplifier 

6P5GT MaMaaMia Tria«t 130 M 6.3 0.3 Amplifier Oatector 

6P7G 
law-Ma TrMa—tamtt^ataf 

Paatatt 
23 78 6.3 0.3 Amplifier mhI Converter 

KQ7 

6Q70 

6Q7GT 

Twta BMa HtfP-M TriaBa 

3 

23 

MA 

71 

Tt 

n 

6.3 0.3 Triode Unit tt Class A Amplifier 

6011 
TWia Ht0-Ma TrMa— 

MHiaa-Ma Trirta 
IA 12BY 6.3 0.6 

Twin Unit tt Clm A Amplifier 

Class A Amplifier 

6R7 

6R7G 

6R7GT 

Twia BMa Mrtln-Ma TrMa 

3 

23 

1U 

7V 

H 

n 

6.3 0J TrMa Unit as Class A Amplifier 

6S4 MaAia^M TrMa IE IAC 
6.3 

6J 

0.6 

0.6 
Vertical Deflection Amplifier 

6S7 

6S7G 

KaMta-Cataf PaataAa 
3 

23 

71 

78 
6.3 0.15 Class A Amplifier 

□ For two tuba. 
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Hat* 

Vlitt 

CrM Btes 

w 

CltM* 

l«sist«r 

Scthi 

Hit 

*»tt« 

ScrtM 

bU 

cr- 

fHt 

kA 

Ptftf AC Mali Tr**- 

Ctr- ittlst- emtaet- 

rurt MCI MM 

■A Btat 

AWW- 

ertitt 

ftcte UM 

MM 

OH- 

tat 

Wlttt 

Kk 

Tm 

100 ' 50X1 (For both units) 85 7100 5300 38   

' 6J6 

150 -10V -■»». — — 30 
Grid Current, 16 mA •> < 

Driving Power, 0.35 watt 

100 

250 

— 3V 

- 3V 

100 0.5 

100 0.5 

2.0 

2.0 

1M 

1 M 

1185       

1225 —   —- 

111 

6)7G 

£7757 

100 

250 

Triode-Orld Resistor, 

50000 ohms 

4 

5 I
I

 

"
l

 1 1 

I
I

 

1
!

 

618G 

250 - 3V 100 2-8 1.4 1.5 M Conversion TrMSCond., 290 micromhos 

for other cheracterlstics, retor to Type 6JE6A Utt 

Fof otMf chKicteristlc$f ra^r to Typa (JG6A Utt 

175 -25V 125 4.S 125 5600 ij«i Anspl. Factor 
U3W (Grid No.2 to Plate 3) 

m 

250 - 3V —-   1.1 50000 1400 70   6K5G1 

250 - 3V 12$ 2.6 10.5 600000 1650     — 

m 

6K7G 

6K7GT 

100 Grid Res., 50000 ohms 3.4 Triode-Gnd i HexOde-Grid Carreot. 0.15 mA 

^ ^ t   V 

8U 

evchft 

250 

jv 

3V 

6.2 

6.0 25 6 

I I.MJ 

» J » It 

Lcnv«>»>c"> irjwona., ao vuv** 

Comirtion Ifwccoofl., 350 micrwahos 6K8GT 

250 

250 

100 

- 2V 12 ."TM ft 1600 100 

4.5V W.5 '7700 2200 17 
GK11 

100 2.2 5.5 555000 4300 
fino-Ho. \ worn iw pi»»i cut 

fMt it 10 mA 4-2 

250 

250 

250 

270 

270 

360 

360 

— 9V 8X1 9000 1900 17 

6X11 

6156 

—14V 

168X1 

250 

250 

5.0 

5.4 

72.0 

75.0 

2500 

2500 

-17.5V 

i24na 

-22.5V 

248na 

270 HXIO 134.00 

270 1J.OO 134.0O 

5.00 SS.QO 

5,0a ssoa 

5000 

5000 

65 

6.5 

17.5 17.5| 

14.51 

270 

270 

6600 
OrtM 

26.St 

24.5t 

6166 

616GB 

250 6V 150 9^ 23 

0KilliWf-6iW mo. 3) Biu, —15 Witt 

6fId-No. 3 PeM 16 voltt BinHtum 

     Cwvottloi TrontcQf^ 350 microBhot 

"IRtput TrioM. Pilte volt*, 300: Pl»t« mA, 45; tOM, 7000 OPffi* 10 

Trlodl: PUW VolU, 300; QtM Voltl, 0; Iftplt PHU tnA, 6    

256 Hlv " ~ 65 U300 3100 5S 20000 meed* gtn 

300 - 6V   7.0 . 11000 3200  _3S . V motl 0.4 _ 

IL7 

6176 

6M66 

300 ov 

250 —as 

Oatpot /of 1 tifOe it st/trd p/itt'to-pittf io»d 

75 

9000 70.0 

9500 119 6P56T 

For otter cbarecteriltici, rtfcr to TyM 6f7 6P7G 

100 

250 

— IV 

- 3V 

0 8 

1.1 

58QOO 

54000 

1200 

1200 

70 

70 

Ml 

6Q7G 

6Q7GT 

250 - ZV —_ .   u 62500 1600 100   
"— 6011 

150 (7V .   22 7000 #300 It — 

250 - 6V 9.5 8 19 16 6R7G 

6R7GT 

Hn. DC tfete Voltt, SO 

Msz. K Cathode mA. 30 

yu. Pen Po<itiv«-Piits« Plate Voiti, 2200 

yu. Plate Dinipetloo. 4.5 wtte  
6$4 

250 3V 100 2.0 4.5 1M 1750 

6S7 

6S7G 

t For two tubes at stated plett-to-piete load. □ for t« tubes. 
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1K« 

im 

Rat Out- 

IIM 

Bttiat 

Bto- 

traa 

Btrttf «r 

TilawMt (n 

Ota 

Vlliej to riftit gbe op«fit- 

inc cwditloni Md chifKter- 

iifict for indlcattd tyoicil we 

Valtl Awftm 

JSKT TrlfJt BM«—Mifk-MB TrMt 1«C BCB 63 0.3 Triode Unit » Clui A AmpliAit 

ISA7 

fiSI76T 
PMtafrM CM*»fttr 

2A 

m 

ta 

UB 
6.3 0.3 Convtrter 

SSffTT ^wtacrM Cumrtar u u 6.3 0.3 Uiitr 

SSC7 Hiik-Mb Twia TriiH 3A as 6.3 0.3 EkB Unit u Amplifier 

8SF5 

isfscr 
Hifk-Ma TrliH 

3A 

IT* 

141 

•41 
6.3 0.3 Clist A Ampiifiar 

ssn BIBBB—Itartt-CBttt HattBc 2A 742 6.3 0.3 
Pentode Unit ai Clats A 

Amplifer 

6SC7 S*airBaitB-Cit»fl PnttAa 24 HK 6.3 0.3 Class A Ampiifter 

1517 ttarrCattff PutBM 24 ttK 6.3 0.3 Class A Amplifier 

SS/7 

ISI76T 
Skarf-Califf NaUit 

24 

m 

IN 

M 
6.3 0.3 Class A AmpHOef 

KSX7 

15X761 

14 

13B 

IN 

M 
6.3 0.3 Class A Amplifier 

6SN76T 

6SN7 

6TA 

Mt4iHi-UB Twia TtM# 
1SB 

m 
•aa 

6.3 

6.3 

6.3 

0.6 

0.6 

0.6 

Each Unit as Class A Amplifier 

Each Unit as Vertlcat Amplifier 

1587 

158761 
Twit^Ma-NiO-lla TrMt 

24 

130 

H 

•a 
6.3 0.3 Triode Unit as Class A Amplifier 

15117 Twi* TriMN 24 •a 6.3 0.3 Trlode Unit as Class A Amplifier 

ess? ■taitB-CBt»8 Pntate 24 •N 6.3 0.15 Class A Amplifier 

6ST7 " Twia OHM—MrtiaaHMi TriOa 24 It 6.3 0.15 Triode Unit is Amplifier 

6SZ7 Twia BlUt-Witt-Ht ma* 24 at 6.3 0.15 Triode Unit at Class A Amplifier 

674 Urifca-Mt Triaii sa 701 6.3 
Oscillator In UHF TV Receivers 

Class A Amplifier 

6T7G ~ Tata DMfr—MiiHIh TrMt 22 7* 6J 0.15 Triode Unit as Class A Ampiifiar 

6T8 Trl^i iMa—MitMlB Tri««a ca tt 
6.3 

6.3 

0.45 

0.45 
Triode Unit u Clan A Amplifier 

615 ffactraa-tar Tm» !» Iff 6J 0.3 Viml ittdkatof 

6U7G iHiaU^ataf NaMt 2tJ 7| 6J 0J Class A Amplifier 

6U8 
Mt4iwa-MH TrMf—Skarf-Cataf 

PntHi 
II •41 6.3 0.45 

Triode Unit as Class A Amplifier 

Pentode Unit as Class A 

Amplifier 

6V6GT Mim Pmr Ta*a in 74C 6.3 0.45 

Siniie-TuOe Class a Ampiifiar 

Push-Pull Clan Aftt Amplifier 

6V7G Twia BltBa—Uw-Mb TriaBt 21 7* 6.3 0.3 Triode Unit as Amplifier 

6W7G SBarp-Cataf Puta4« 23 7t 6.3 0.15 Class A Amplifier 

6X5 Ftll-Wm Ractitar It as 6.3 0.6 

With Capacitha-laMt Filter 

With Inductrre-lnput Filter 
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Ptate 

CrM Bias 

er 

Catted* 

RMister 

terra 

teM 

Seme 

Grid 

Cer- 

reat 

Ptata 

Csr- 

rsat 

AC Ptate Trees- Aaifrf- 

Resist- iMtoct* eafiee 

me aece Fetter 

1 

1 

Uii 

Oft- 

p«t 

ICA 

7m 

Vetts Vetts au MA Okas MkreaJws eiuu Witts 

250 — 2V — — 0.9 91000 1100 100 —   6SS6T 

250 
U\i- 

Uclrti 
100 8.5 3J 1J 

OilA-Mo. 1 fttilttor, 20000 oTiat. 

Coflvtriioa Tmscoad., 450 mlcromkoi ISATfiT 

100 IV 100 10.2 3.6 500000 
Grid-No. 1 Rulttor, 20000 okas. 

Can«nioa TrmcorKJ., 950 micrcmhoi 
SS57Y 

ISCT 2V 2-0 samo 132S 70 

250 — 2V 0.9 66000 1500 100 
TSfT 

SSFSfiT 

100 

250 

IV 

IV 

100 

100 

3.4 

3.3 

12-0 

12.4 

200000 

700000 

1975 

2050 
iSF7 

100 

250 

IV 

2.5V 

100 

150 

3.2 

3.4 

8.2 

92 

250000 

IV 

4100 

4000 
SS67 

100 

250 

100 

250 

IV 

IV 

100 

150 

2.1 

4.1 

5.3 

10.8 

Wi u i 

900000 

4000 

4900 
fSOT 

3V 

3V 

100 

100 

0.9 

0.8 

2.9 

3.0 

U.U.I 

1M 

1575 

1650 

ISJ7 

BiTsr 

100 

250 

IV 

3V 

100 

100 

4Jl 

2.6 

13.0 

9.2 

120000 

800000 

2350 

.U I 

kit 

ISK76T 

100 

250 

OV 

ev 

10.0 

9.0 

6700 

7700 

20 

20 — 9.0 7700 2600 20     

ttu. Plate Ditiipatlon: 5 vattt eiMie/ plates 7.5 watts betb plates 

Mai. Peak Positive Pulse Plat* VolU, 1500  

6SN7GT 

6SH7 

6TA 

Max. 00 Plate VolU, 450 

Mai. Peak Cathode mA, 70 

100 

250 

— IV 

- 2V 

0.5 

1.1 

11 

i 

Mil 

I M 

925 

1175 

100 

100 

6507 

6SI76T 

250 - 9V 9.5 8 1900 16 6SR7 

250 100 2.0 9.0 1 M 1850 6SS7 

For other characteristics, refer to Type 6SR7 6ST7 

100 

250 

— IV 

— 3V 

0.8 

1.0 

54000 

53000 

1300 

1200 

70 

70 
6SZ7 

Max. 00 Ptate Volts, 200 

Mai. DC Cathode mA, X 

MaxTGrid mA, 8 

Max. Plate Oiuipation, 3.5 vetts 614 

» 1500     18   7000 13     

KM ^ 

250 - 3V     12 62000 1050 65     
- Ann 

3X 4S80O     Grid ftetistac," 0.5 UO Gain par stage, 40 
0 I (41 

IM — IV     0.6 54000 1300 

250 _ 3V     1.0 58000 1200 

70     

70     
6T8 

Plate & Tvtet Supoty. 250 volts. Trlodt Piete Resistor, 1.0 MO Target Curreet, 4.0 mA 

Grid Bias, —22 veits; Sh«ow Angle, 0*. Bias. 0 volts; Arigle, Plate Carreot, 024 mA 
EU5 

250 - 3V IX 2.0 12 800000 1600   __   6U76 

125 — IV   _ 13-5   7500 40     

6U8 
125 — IV 110 3.5 9.5 200000 5000       

250 

315 

-12.5V 

-13V 

250 

225 

4.5 

2.2 

45.0 

34.8 

50000 

80000 

4IX 

3758 

  5000 

  8500 

4.5 

5.5 

6V6GT 
—15V 250 5.00 70-OD  i   - 10000 lO.Ot 

285 —19V 285 4.Op 70.00 ■ — 14.01 

For other characteristics, refer to Type 85 > 6V/6 

250 — 3V 100 0.5 2-0 1.5 M 1225 — —   6W76 

Max. AC Volts per Plate (RMS), 325 

Max. Peak leversi Volts, 1250 

Mai. DC Outout mA, 70 

Uax. Peak Plate mA. 245 

Mis. Total 6 ffact Sue ply 

Imped, per Plate, 525 oh mi 
6X5 

Max. AC Volta per Plate (RMS). MM 

Max. Peak inverse Volts. 1250 

Mu. DC OstMt mA, 70 

Mai. Peak Plata mA, 245 

Min. Value of input Choke, 

10 henriei 

t for tvo tutts it tutitf pdti to-piite load* D For two tutu. 
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KA 

TjfH 

Rail M- 

liat 

Basiac 

oia- 

tra 

Haatar ar 

maamt (F) 

Uta 

Valaas to rlfht five ooerat- 

iac condition) and character- 

iauci for indicated typical oaa 

Vaits Aapam 

firs Fill-Wm RMtWtr 
JJar 

1SI 
U 1.3 0.8 With Capacltiva-lnput Filter 

6r76 Hltk-HB Twto Pmr TrlMta a n 6.3 0.6 Clata B Amplifier 

fiZ4 ■•far ta tyfa M/IZ4 

625 Fall-Vm laetifiaf a K 
6.3 

12.6 

0.8 

0.4 
With CapKltlva-lnput Filter 

6Z7G lltk-Ui Twit Nwtr Trlrta a n 6.3 0.3 Clait 1 Amplifier 

6ZY5G FalhWm iKUAtr a is 6.3 0.3 With Cepadtive-lnput Filter 

7M MHiaa-Ua TriaAa 12S ue 6.3 0.3 Amplifier 

7AS lua N«ar TaAa 12C MA 6,3 0.75 Clais A Amplifier 

7A6 Twta IMa 1» TAJ 6.3 0.15 Detector Rectifier 

W iMHta-Cataff NatHa US IV 6.3 0.3 Clau A Amplifier 

7A8 OetaAt Cavtrter 12S a 6.3 0.15 Converter 

7AD7 ■•war ft»ta*t 12C n 6.3 0.6 Clasi A Amplifier 

inn HHiaia-Ma TaNi TrMa 121 uc 6.3 0.3 Each Unit as Claaa A Amplifier 

7AG7 Skarf-CitaC FntaAa lit IV 6.3 0.15 Clots A Amplifier 

7AH7 SAarR-Cat** Pnrtaia ia •V 6.3 0.15 Class A Amplifier 

7B4 ■Ifk-kta TriaAa 12B uc 6.3 0.3 Amplifier 

7B5 ftmr FtatHlt 12C 1AC 6.3 0.4 Class A Amplifier 

7B6 Tail 11 i a N—lit Mil Trial! 12B IW 6.3 03 Triode Unit as Amplifier 

7B7 Remta-Catal Ftataia US IV 6.3 0.15 Class A Amplifier 

7B8 PHtatril eamrtar 12S IX 6.3 0.3 Converter 

7CS Bam Pavar Tifea 12C MA 6.3 0.45 Class A Amplifier 

7Cfi Twia Biaia—MltMia TrMa 121 Iff 6.3 0.15 Triode Unit as Clau A Amplifier 

767 SUrp-Cata* PaaMa m Iv 6.3 0.15 Clau A Amplifier 

7E6 Twia Olatfa—MHiaMfli TriaAa 121 Iff 6.3 0.3 Triode Unit as Amplifier 

7E7 
Twia Gii<a—BaMta-Cataf 

NftsAa 
12S ME 6.3 0.3 

Pentode Unit at Clau A 

Amplifier 

7ETS Ban pawar TAa IV TAC 72 0.6 Vertical Defiectioa Amplifier 

70 Hitk-Ua Twia TrlMa 128 SAC 6.3 0.3 Each Unit at Amplifier 

7FI Maiiu-Ha Twia TrlaM 12A BSff 6.3 0.3 Each Unit as Clau A Amplifier 

7G7 SharKataf NataAa 12S IV 6.3 0.45 Class A Aeplifier 

7H7 Saaimata-Cotaff FaataAa 128 IV 6.3 0.3 Class A Amplifier 

7J7 TriaAa-laftaAa Caaaartar 128 Ml 6.3 0.3 
Trioda Unit as Oscillator 

Heptode Unit u Mixer 

7K7 Twia DiaAa—flifl-tta TriaAa 121 UF 6.3 03 Triode Unit u Clau A Amplifier 

717 sa^Mataf PaataAa 128 •V 6.3 03 Clau A Amplifier 

710 HHNw-Mi TwI*-TriaAa t2C MC 6.3 0.6 Each Unit as Clau A Aaplifiar 

707 Nat^riA Cawrartar 128 Ml 6.3 0.3 Converter 

7R7 
Twia Btata—■aawtt-CataB 

NataAa 
128 UE 6.3 03 

Pentode Unit u Clan A 

Amplifier 

7S7 TriaAa-HaptaN Caarartar 128 •11 63 0.3 
Triode Unit as Oscillator 

Heotode Unit « Mixer 
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Pivtr 

Pfete 

6ri4 Bis 

Cat fee H 

Retixtar 

Seraae 

8rl4 Plate AC Plate Tran- AnNlfi- 

Screea C«- Car- Reslit- catMst- tat is 

6rM reel rut awe nee fatter Lead 

Bvt* 

P*t 

RCA 

Tin 

VelU VelU mk aA Otai MtoresSt Okas 
1 

WatU 

Max AC Volts per Plate (RMS), 350 

Mm. DC Output mA, 50 
ns 

for other characteristics, refer to Type 70 6Y7G 

%U 

Max. AC Volts per Plate (RMS), 230 

Max. DC Output mA, 60 
625 

180 ov Po««r Output is for one tube at stated plate-to-plate load 4.2 6Z7G 

u» p..i. VM.. i«n MM- DC Outpot mA, 40 Min. Total Eflect. Supply Max. Peak Inxerse Voltt, 1250 ^ pe8|l pfata gQ impM. per Plate, 225 ohmt 6ZY5G 

For other characteristics, refer to Type 6)5 7JM 

110 

125 1
1

 

110 3.0 40.0 160G0 5800 

125 3-3 44.0 17000 6000   

2500 

2700 

1.5 

2.2 
T&5 

Max. AC Voltage oer Plate. ISO Volts. RMS Max. DC Output Current per elate. 8 mA 7A6 

For other characteristics, refer to Type 6SK7 7*7 

250 - 3V 

Anode-Grid (2): 250 max. volts, 

100 3.2 3.0 700000 Oscillator-Crld No. 1 Resfitor. 

sion Transcond., 550 ■icromhos 

AJ mA 

Conver- 7A8 

300 650 ISO 7.0 28J) 300000 35CKI     7A07 

250 —10V     9.0 7600 2100 16 ■ —   7An 

250 

• 

7AG7 2son 250 24 S.O 1M 4200 — — 

250 2500 250 1.9 6 8 1 M 3300   —- 7AH7 

For other chirecteriitics. refer to Type &SF5 7B4 

For other cbirKteristics, refer to Type 6*601 7B5 

For other characteristics, refer to Type 6SQ7 7 86 

250 — 3V 100 1.7 8.5 750000. 1750       7B7 

For other characteristics, refer to Type 6A6 7B8 

For other characteristics, refer to Type 6V6 765 

— IV 766     1.3 100000 1000 100 
    

250 — 3V 100 0.5 2.0 2 M 1300     7C7 

For other cheracteristici, refer to Type 6BF6 7E6 

250 3300 100 1.6 7-5 700000 1300       7E7 

Fpf o(h*f cftytcUfiitlo, r«f»f to Type 6CY6 1EYI 

For other chartcteriitics. refer to Type 6S17GT TFT 

250 soon     6.0   3300 48     7FI 

250 - 2V s
 

f
o

 

o
 

6.0 800000 4500       7G7 

100 — 1.5V 100 2 6 7.5 4000       
7H7 

250 ison 150 3.2 10.0 ■2231 4000 —— — — 

250 
Triode-Grid Resistor, 

50000 ohms 
5.0 Triode-Grid i Heptode-Grld Current, 0-4 mA 

_ 717 

250 - 3V 100 2.8 1.4 1.5 M Conversion Traatcoad., 290 imhos 

250 - 2V     2.3 44000 1600 70     7K7 

100 

250 

- IV 

- 1.5V 

100 2.4 

100 1.5 

5.5 

4.5 

100000 

1 M 

3000       

3100       
717 

For other characterisUcs. refer to Type 6SH7GT "TUT 

250 — zv 100 8.5 3.5 1M 
Grid No. 1 RotUtor. 20000 ohms 

Conversion Trartacond., 450 >iinhos 
7Q7 

250 - IV 100 2.1 5.7 1M 7R7 

100 

250 

TriSa^rid Resistor, 

50000 ohms 

3.0 

5.0 

— — 

_ 7S7 

250 — 2V 100 3.0 1.8 1.2S M Convtreion Trwncoad- 525 fliBbOl 
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•CA 

RMM 

|
I

 

Basiil 

Via- 

fraa 

Raattr ar 

Filaaaal (f) 

Usa 

Vaioes to right give opent- 

ing conditloas and charactar- 

Utlcs (or iadicated typical 

VMts km ports 

m NaUM 1» AV 6.3 0.45 Clau A Anplifkr 

7W7 SlunhC^Ht 1» Atl 6.3 0.45 Class A Amplifier 

m Tvia BMa—MltMN TrMa IK BtZ 63 0.3 Triode Unit as Class A Amplifier 

7T4 F«R-W«»» tKtlftar IK XB 6.3 0.5 With Capacitive-lnput Filter 

7Z4 itctHter 1K Ml 6.3 0.9 With Capacitrve-lnput Filter 

8FQ7 
» 

UHiwUa T«M TriMkr K HP 64 0.45 
Vertical and Horirontal 

Deflection Oscillators 

IU7 TmM Bltie—RiflhMa Trlki a XF 
4.7 

9.4 

0.6 

0.3 
Triode Unit as Class A Amplifier 

Mil 
UHinhUi TriaAc—SfcarHotaf 

TttraAc 
M VI 9.5 0.3 

Triode Unit as Class A Amplifter 

Tetrode Unit at Class A 

Amplifier 

10 Parnr TriaM ZTV a 7.5F 1.25 Class A Amplifier 

1ICI 
IttlhIN Trirta—SkanHiataf 

Ptalwtt 
At m 10.S 03 

Triode Ualt as Class A Amplifier 

Pentode Unit is Class A 

Amplifier 

11 

12 

Datntar Aaflifif 
4F 

40 

4F 

a 
1.1F 0-25 Class A Amplifier 

12A5 Ptwar NataAa 
22 ar 

1» 
7F 

6.3 

12.6 

0.6 

0.3 
Class A Amplifier 

Pentode Unit as Class A 

Amplifier 

Half-Wave Rectifier 

12A7 RMtiCtf—H«ar raaMa 2a 71 12.6 0.3 

12A8GT PaatasriA Cnwlar 144 U 12.6 0.15 Converter 

12ACS iwtlaXrta* FwriaAa X TIB 

10.0 

to 

15.9 

0.15 

approi. 

at 12.6 V 

Class A Amplifier 

12JUN PHtarU CaavarUf X 7CM 

10X1 

to 

15.9 

0.15 

approi. 

at 12.6 V 

Converter 

12AE6 Twii Via Ac—Mrttaa-Ma TriaAa K 7BT 

10.0 

to 

15.9 

0.15 

approi. 

at 12.6 V 

Triode Oait as Class A Amplifier 

lUEtA T«1a DiaAa—MaiiaaHMB Ttlrte X TIT 

10.0 

to 

15.9 

0.15 

aparor 

at 12.6 V 

Triode Unit as Class A Amplifier 

12AE7 Dul TriaAa At U 

10X1 

to 

15.9 

0.45 

approi. 

at 12.6 V 

Unit No. 1 as Class A Amplifter 

Unit No. 2 as Class A Amplifier 

IZAFS Itwata-Cataff PaataAa X TM 

10-0 

to 

15.9 

0.15 

approi. 

at 12.6 V 

Class A Amplifier 

12AH7 

GT 
MaAiw-tAa Tvia TriaAa IX ABC 12.6 0.15 Each Unit as Class A Amplifier 

12JUB Twia BiaAa—HeAtaa-Ma TriaAa X 7r 

10.0 

to 

15.9 

0.15 

approi. 

at 12.6 V 

Triode Unit u Clm A Araplifief 

Triode Uolt u Class A Ampjfler 

12ALI 
MaMHa-Ma TrlaAa-Paaar 

TatraAa 
AC HS 

10.0 

to 

15.9 

0.55 

.TKv 
Tetrode Unit as Class A 

Amplifier 

12AU7 HtAiaa-Ma Twia TriaAa At X 
6.3 

12.6 

02 

0.15 
Each Unit is Class A Anplifiar 

12AV7 MtAiaaHAa Twia TriaAa At » 
6J 

12.6 

0.45 

0-225 
E«h Unit « Class A Ampllfler 
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- - A-* 

CitteO Scrm Cw- C«- htitt- CNriwt- utt* 

flits Ruistir 6ril rot -Mt mm net faetir 

YltU 

300 1600 

Scma 

trU flats AC fURa Tran- 

Scrm Car- Cm- Rasist- cuMrt- 

(rid reat est ski net 

Volts aU ■A OMm MkreaAes 

150 3.9 10.0 300000 5800 

MA 

0*t- 

load frt Tm 

0HU Watts 

7Y7 

For other chanctwiitlcs, refer to Type 7V7 7W7 

250 — IV ~ 1.9 67000 1500 100     7X7 

~"m«. Puk laverie VolU. 1250 Mai. 00 tetpvt mA.TD Mai. Peak Plate mA, 180 7Y4 

-rr^T,   IMA Mu. DC Out pot mA. 100 Min. Total Efec. Sipply 711 Mai. Peak inverta Vaitt, 12S0 Wu 3^ ireptd. per ftate. 75 'l* 

For other cfisracteristlci, refer to Type 6Ffi7 8fQ7 

250 2000 —-   10 10900 4000 60     IM7 

125 560     15 5000 8000 40 

125 - IV 125 4 12 100000 5800 — 
KU 

425 —40V     16.0 5000 1600 6.0 10200 1.6 10 

250 3900      7.3 12000 4400 53 

135 loon 135 12 11.5 190000 6000 
net 

135 —10.5V     3 15500 440 
11 

12 

180 -25V 180 8.0 45.0 35000 2400   3300 3.4 12A5 

135 -13.5V 135 2.5 0.0 100000 975   13500 0.55 

Maiiamw AC Plate Voltate   125 Volta. RMS ^ 

 Itotmwn DC Oirtpvt Ctffrefits         30 Mi11iiap<f>  

for otftof chvKUriitkt, rtftr to Typo 6AS6T 12A86T 

"•« — •' « =«"» " (aat,'ma 

19 c Self- .< n« IU CrlrWfo. 1 Reelitor, 33000 ohnw 17IK 
1Z6 eicitel 12 6 15 0 45 1 M Coovertioe TraraconO., 2fQ microahoi ,z*s# 

12.6 0V     0.75 1500 1000 15     12AE6 

12.6 0V 1 1300 16.7 12AESA 

12.6 Grid Res. 1.5 megohm* L9 5150 4000 13.0     

- 12AF7 

12.6 Grid Res. 1 megohm 7.5 965 6500 6.4     

12-6 

I 

«
 

1 
4 

A
O

 
<S4 

i LI 
A ^ ^ ^ /Grid-NO. 1 Supply Volts, 0 \ 

(Grld-Mo. 1 RM., 22 BeiohmsJ 
12AFt mji iiih 1500 

180 - 6.5V     7.6 $400 1900 16     
12AH7 

GT 

12.6 
(fetft No. i Suppt? voin, t \ 

|6rid»N0. 1 Ril-, 2.2 
0.75 45000 1200 55     12JUB 

12.6 
— 0.9V 

(acrw 2.2 megottm rea.) 
.5 13000 13 

Grid-No. 2 (Coetroi Grid) Voltt. —.5 

(acrou 2.2 ae<Mn ret.) 

Grid-No. 1 (Spect-Cherte Grid) Volts. 12.6 

Trantcond. (GrW^o. 2 to Ptite), 15000 Mmftot 

Aspi. Factor (Grid-No. 2 to Plate) 7.2 

Grid-Mo. 1 mA, 75 Plate mA, 40 

Plate Resistance, 480 aAm* 

12AU 

100 

250 

0V 

- 8.5V 

114 3100 194 

10.5 7700 mrgm 17 

18 41 48000 8500 

12AU7 

150 560 Cutoff Volts, -12 12AY7 
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RCA 

Tm 

KMM Oat- 

liti 

tafa« 

Ola- 

traa 

Raster er 

Filsaeat (F) 

Uss 

Values to right give operat- 

ing conditions and character- 

istics for indicated typical ose 

Yalta Awptres 

12AX4* 

GT 

12AX4* 
Kalf-Wm Rtetifcr 

130 

1» 
acc 

12.6 

12.6 

0.6 

0.6 
Television Damper Service 

GTA 

12AX7 Hlsh-U> T»RhTri»Ai •B u 
6.3 

12.6 

0.3 

0.15 
Each Unit as Clase A Amplifier 

12AZ7 Hifk-Ui Twto-TriNl IS u 
6.3 

12.6 

0.45 

0.35 
E*ch Unit « Clau A Ampllfitr 

12G8GT 
HtgihlU Trltie—RtiMte-Crttf 

PnrtHi 
— IT 12.6 0.3 

Triode Unit as Class A Amplifier 

Pentode Unit aa Class A 

Ampllflef 

12BA7 Pwtififi CtmrUf IE ICT 12.6 0.15 Coiwertftf 

12601 PHtaAt SC TBK 12.6 0.15 Class A Amplifier 

12m Twra OINc—Miiim-Mi Trirti SC rtT 12.6 0.15 Triode Unit as Cms A Amplifier 

12BH7 MHiwi Mi TmLi Triodt IE M 
6.3 

12.6 

0-6 

0.3 
Vertical Deflection Amplifier 

12BK5 Bin Pnrer Trtt IE 168 12.6 0.6 Class A Amplifier 

12B16 Rmete-CiUf PntMli SC 7SK 

10.0 

to 

15.9 

0.15 

spprox. 

at 12.6V 

Cms A Amplifier 

12BI7 Twta BiliC—Niffc-H* Tfirtt IB SCF 
6.3 

12.6 

0.45 

0.225 
Triode Unit as Clm A Amplifier 

12BV7 Sl«t-C"tal PnUff* IE WF 
6.3 

12.6 

0-6 

0.3 
Class A Amplifier 

12894 F«ll-Wm RtctlCef IE IOJ 6.3 0.9 
Wit* Capactlve input Filter 

Witfi tnductive Input Filter 

12BY7 Sbtrp-Cattl PnUM U WF 
6.3 

12.6 

0.6 

0.3 
Class A Amplifier 

12C8 
Twit DiaM>-S«aiT«««t»-Cat<* 

PeaMa 
3 IE 12.6 0.15 Pentode Unit as RF Amplifier 

12GN5 Riaata-Cataff PntiAa SB 7CV 

10.0 

to 

15.9 

0.45 

aporox. 

at 12.6V 

Class A Amplifier 

12CT8 
UafiM-Ua TrlNe—Skar^CataW 

PaataRa 
IE HA 12.6 0.3 

Triode Unit as Clm A Amplifier 

Pentode Unit as Class A 

Amplifier 

12CX8 Raaata-Cataf PnttAa SC TBK 

10.0 

to 

15.9 

0.15 

approx. 

at 12.6V 

Class A Amplifier 

12DE8 BiaBe—laaata-CataC PnUAa •8 Me 

10.0 

to 

15-9 

0.2 

approx. 

at 12.6V 

Pentode Unit as Class A 

Amplifier 

12BK7 Twhi Biafa—Pawar TatraRa IE MZ 

10.0 

to 

15.9 

0.5 

approx. 

at 12.6V 

Tetrode Unit as Class A 

Amplifier 

12DL8 Twta BlaRa Pawar TrtraAa IE Ml 

10.0 

to 

15.9 

0.55 

approx. 

at 12.6V 

Tetrode Unit as Class A 

Amplifier 

12DM4 

12DM4A 
ialfWaaa RactlBar 

13F 

138 
act 12.6 0.6 Television Damper Jerrica 

12DQ6A Baaa Pawar Tafea 2t lAH 12.6 0.6 Komontaf Deflection Amplifier 

12017 Pawar Paatatfa K ISF 
6J 

12.5 

0.6 

0.3 
Class A Amplifier 

12SS7 

12DS7A 

Twta Dial a—Paw TatraRt 
BE 

IE 
BIN 

10.0 

to 

15.9 

0.4 

approx. 

at 12.6V 

Tetrode Unit as Class A 

Amplifier 

DkloeUelti 
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Nwtr 

Grid lias Screea 

or BrM 

CrtkeSe Screca Car- 

Plat* toister Grid rest 

PUtf 

Ctr- 

rttt 

AC Mate Traas Aatpliff- 

leilst- ceadact- catiaa 

aaee aace Fatter Lead 

eat- 

Mt 

RCA 

Type 

Veils Velts bA mi Oluai Kkrraket Okms Watts 

Max, Peak laverse Plats Volts, 4400 

Max. Peak Plate mA. 750 

Max. DC Plate mA,125 

Max. Peak Heater-Cathode Volts 

DC coraponent must not exceed 

./-MOO 

1+3M 

900 volts 

12AX4- 

GT 

12AX4- 

GTA 

100 — IV     

250 2V 

0.5 

12 
■% * 

80000 1250 100 

62500 1600 100 

11 - 
12AX7 

250 2000 10.0 1 

90 0V 2.8 37 •J.l 

5500 60 

2400 90 

90 — 3V 90 '4» LM I 3800 

12AZ7 

12B8GT 

For otrw char»ctBriiKc«. refer to Type 6BA7 

for other cherecteristics. refer to Type 6606 

250 — 9V 9.5 ■y.o 1900 16 

Max. DC Plite VoIIj, 450 

Ma*. 0C Plate siA, 20 

Power Oetpot, 

300 sillliwatti 

Atuoiute Ma*. Peak Positive-Pulse Plate Volts, 1500 

M»*. Plate Dissipation (Each Unit), 3.5 watts 

12BA7 

12BB6 

12BF6 

128H7 

250 — 5V 250 3.5 35 I iLM.i» 8500 6500 3.5 12BKS 

Grid-No. 1 

12.6 Supply 

Volts. 0 

12.6 0.5 1.35 500000 

Grid-No. 1 and Grid-No. 3 Volts 

1350 for transcood. of 10 

mlcromhos. —5 
128L8 

100 

250 

27on 

2000 

3.7 

10 

35000 

II ILM I 
4000 

5500 

60 

60 128(17 

250 

250 

6«n 

• 8V 

ISO 

180 

6 27 

0.5 

85000 13000 

For other characteristics, refer to 68*4 

128*7 

12BW4 

250 loon 180 5.75 26 £ in 

250 — 3V 125 2.3 10 600000 1325 

12.5 12.6 3.5 4.5 I II I 3800 

150 1500 4900 40 

200 820 125 3.4 15 150000 71 

12BY7 

12C8 

(Grid-No. 1 Supply Volts. 0 ) lyriic 

)Grid-No. 1 Ris., 2^ meiohmsf 

12CT8 

Grid-No. 1 

12.6 Supply 

Volts. 0 

12.6 1.4 I I I I 3100 
Grid-Na. 1 Volts for Plate 

Curreet of 10 m*. —4.5 
12CXfi 

12.6 12.6 0.5 1.3 m:».» • 1500 
Grid No. 1 Supply Volts, 0 

Grid-No. I Res,. 22 aietotmis 
120 El 

12-6   12.6 1 6 4000 5000 —- 3500 0.010 1 2BI17 

Gnd-No. 2 (Control Grid) Volts. -OS 

,5 £ (across 22 meiahBt resistor) 

^ 6 Grid-No. 1 (Space-Charie Grid) VolU,. 12.8 

Transcond. (Grid-No. 2 to Plate). 15000 *onhos 

Amp). Factor (Grid-No. 2 to Plate) 7.2 

Grid No. 1 mA. 75 Plate mA, 40 

Plata Resistance, 480 ohms 

12811 

For other characteristics, refer to Type 6DM4 
12DM4 

12DM4A 

Max. DC Plats Volts, 700 

Mix. DC Cathode mA, 140 

Max. Peak Positive-Palse Plate Volts, 6000 (AOs.) 

Ma*. Plata Dissipation, IS watts 12DQ8A 

200 680 325 5.6 2$ 53000 10500       12807 

120S7 

12DS7A 

Diode Plate mA, with 10 Volts Applied. 3 mA 

—0.5 iwvvi u i 

{acrou 73 .e.i 

12.6 12.6V 2.2 (Grid- 35 500 S,; 
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✓, 

Kl 

tm 

RaaM *rt- 

m 

Baeiac 

r** 

•nter ar 

FUaamt fF) 

Use 

Vataes to rigbt give operat- 

ing condition* and character- 

Istic* for iaJlcated typical use 

Veils Aaptftt 

120U7 Tvia BMa—Pnw Tetreit u SIX 

18.0 

to 

15.9 

0-25 

appru. 

at 12.6V 

Tetrode Unit as Class A 

AnpllSer 

12DV8 Twia owe—Nwr TalnOe « ma 

10 0 

to 

15.9 

0.375 

apprcn. 

at 12.6V 

Class A Amdifier 

120W7 DBil TrMe IS u 
12.6 

6-3 

0.15 

0.3 

Unit No. 1 as Class A Amplifier 

Unit No. 2 at Class A Amplifier 

12BYS 
HetfJn-He TrieOe— 

Itaftc-CitH TetreN 
tt UB 

10.0 

to 

15.9 

0.35 

approx. 

at 12.6V 

Trlode Unit as Class A Amplifier 

Tetrode Unit as Signal Seeker 

Relay 

mn Rewete^etefl Patite K 71K 

10-0 

to 

15.9 

0.19 

approx. 

at 12.6V 

Clasi A Amplifier 

12EAI Reaett-Cetef Neteft !C 7BK 

10.0 

to 

15.9 

0.19 

appru. 

at 12.6V 

Cless A Amplifier 

met 
MMWHto TrWe— 

Smireaete^etefl Hatett 
•a STA 

10.0 

to 

15.9 

0.225 

approx. 

at 12.6V 

Trlode Unit as Class A Amplifier 

Pentode Unit as Clus A 

Ampl Ifier 

12 EDS •na fewer Trtt » ?CV 12.6 0.45 Claw A Amplifier 

12E68 NttecrW tofllfer sc 7CN 

10.0 

to 

15.9 

0.15 

approx. 

at 12.6V 

CUss A Amplifier 

12EK6 RMctt^etef NateM 5C IBK 

10.0 

to 

15.9 

0.19 

approx. 

at t2.6V 

Clew A Amplifier 

12EU Twie Oiele—HifMIe TrMe SC TTB 

104) 

to 

15.9 

0.15 

approx. 

at 12.6V 

Claw A Arapiifiir 

12EM6 Dietfe-Pewer Tetnte u snv 

10.0 

to 

15.9 

0.5 

approx. 

at 12.6V 

Class A Amplifier 

12EN6 Beeei fewer Take ISO 7 AC 12.6 0.6 Vertical Deflection Amplifler 

12F5GI Hlffc-lla TrMe — 14A SH 12.6 0.15 Amplifier 

12FI 
Twia OMe—tnaete-Catef 

PeatMe 
•a mt 

10.0 

to 

15J 

0.15 

approx. 

at 12.6V 

Pentode Unit as Claw A 

Amplifier 

12FKB Twie 0late—Lev-Ma TrMe 5C 7BT 

10.0 

to 

15.9 

0.15 

approx. 

at 12.6 V 

Trlode Unit w Claw A Amplifier 

12FM6 Twia Dlete-Meatow Ma TrMe SC 707 

104) 

to 

15.9 

0.15 

approx. 

at 12.6V 

Trlode Unit as Claw A Amplifier 

12FR8 
Oiete—UrtMe-lta Trlete 

Rcwete-Catefl NateOe 
IK HO 12-6 042 Triode Unit at Class A Amplifier 

J2fV7 Metiaae-Ma Twia TrMe IE SA 
6.3 

12.6 

0.9 

0.45 
Eeeb Unit as Claw A Amplifier 

12FX8 
Uettm-lta Trieta—PeetacrH 

Camrter 
SB SKV 

10.0 

to 

15.9 

0.3 

approx. 

at 12.6V 

TrMe Unit at Claw A Amplifier 

Peatagrid Uait as Coaverter 

12fXIA 
HeMua-lla TrMe-feetatrti 

Cawrerttr 
sa KV 

10.0 

to 

15.9 

047 

approx. 

at li6V 

Trlode Unit u Claw A Amplifier 

Peatagrid Unit at Converter 

12GA6 feetetrif Ceaeertar SC TO) 

104 

to 

15J 

0.15 

approx. 

at &6V 

Coaverter 

12KI Bewa fewer Take sa SIX 12.6 0.6 Hortxontal Deflectloa Amplifter 

12015 Baaa fewer TaM tu MI 12.8 04 Horiioetal Deflection Aapllftar 
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firM lias Sum 

er Grid Plata AC Plate Traas- 

CatMe Sum Car- Car- testst- ceaiact- 

Plato Kesistar BfU nat raat aaee aaca 

Verts Vetts ■A aU IMat MiueBhes 

12.6 
  

12.6 l.S 12 6000 6200 

Aaplift- 

ml« 

Factor 

•it- 

Laad pert 

Ofeart Watts 

•U 

2m 0.025 12W7 

Grid-No. 2 (Cofltrol Grid) Rnittor, 4.7 metohns 

i. 1 (Spatft-Chafio Grid) Volts. V2.b Grid-No. 1 (Soat^Cbafte Grid) Volts, 

Traascond. (Grid-No. 21o Plate), Btt unhos 

Am pi. Factor (Grid-No. 2 to Plate) 7.6 

Grid-No. 1 BA. 53 Plate mA. 9 

Plate Resistance. 900 ohms 

12DV8 

250 - 2V ■ — 1.2 62500   100 —■ _ 

12BW7 
250 - 6.5V 11 M.S 7700 2200 17     

12.6 — ■ _ 12 HTrrrM 2000 26     

—■ 10 ■ - - 5 min. Grid No. 1 resistor 10 meiohms. Plate Load 700 ohms 12BYI 

15 - 6V IS — — 3 BU. — - -   Plate Load 700 ohms 

126 

Grid-No.1 

Supply 

Volts. 0 

12.6 2.2 4.5 25000 3800   —   12DZS 

12.6 — 12.6 1.4 3.2 32000 3800 
/Grid-No. 1 Supply Volts. 0 1 

(Grid-No. 1 Res-. 10 metohmsf 
12EAS 

12.6 
47000 

(Grid Res.) 
  2.4 6000 4700 25     

12ECa 

' 12.6 126 0.2S 0.66 Tvmno 2000 Grid No 1 Rftt ahflit 

1.25 - 4.5V 125 7 37 14000 8500   4500 1.5 1IEI5 

12.6 - O.SVf 12.6 2.8 .55 ISOOOO 8001 

tBetween Grid No. 3 A Plate 

tfiias voltage across res. 

22 megohms 

12Uf 

12.6 - ■ > 12.6 1.7 4 SOOCH} 4200 

Grid-No. ! Supply Volts. 0 

Grid-No. 1 Res. (Bypassed), 

2.2 megohms 

120: 

12.6 OV 0.75 45000 1200 55     1201 

12.6 12.6 1 41 Grid-No. 1 Res-, 12 metoNns 12EMt 

Mai. Peak Pos.-Pulse Volts, 1200 

Mai. Peak Net.-Pulse Grid Volts, 250 

Mai. Peak Cattode mA. 175 

Mai. Plate Dlsslpatioe. 7 watts 

Mai. DC Plate Volts. 300 12EN6 

For other characteristics, refer to Type 6F5GT 12F561 

12.6 

12.6 

OV 12.6 0.38 1 ('I I I I u 
Grid-Mo. 1 Voltt for trw- 

cond. of 10 micfomfiw, 

Grid &Jp0v Volts. 0 

Grid Rtt- (bypissed), 

2.2 n)|OM) 

1.3 G2IX) 1200 7.4 

Mu. DC Piste Volts. 770 

Max. DC Cathode mA. 175 

Mu. Peek PositWe-Pulu Plate Volts, 6500 

Mu. Plate Oistipation 17.5 watts 

For other charecteristtes, refer to Type 6GJ5 

ma 

12.6 OV ■ 1 7700 1300 10 —   mm 

12.6 —O^V 12.6 0.7 IS 2700 _ _ nm 

too - 2V    16 9600 21.5     12FV7 

12.6 _ 1.3 7150 1400 
,n Grid Rat., 
w 22 meg^ans l^CVQ 

12.6   22.6 1.25 0.29 500000 
Grid No. 3 Res., 2.2 megfthms 

Coftverslen Transcond., 300 «ahoi 

— llfAO • 

12.6 — 0.8 — ■ 1.3 7150 1400 10     

12.6 - 0.5 12.6 1.25 0.29 500000 
Grid Ne. 3 Res.. 2.2 meiohmi 

Ccmverjicm Trinscond., 3ob #Ahos 

*** iZrXU 

12.6 L«V 12.6 0.8 0.3 1M 
Grid No. 1 Res., 33000 ohms 

Conversion. Transcond., 140 Mmhos 
12GA6 

126C8 

12GJ5 
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ica 

Tra» 

M«M 0«t- 

liM 

Bttdif 

Ola- 

BTM 

Nat if ar 

FUiMat (f) 

Hit 

Values to riifct live operate 

ins coadftiofts and character* 

itfics for indicated typical ese 

Vattj Aap*m 

12GT5A B«m fmr Trtt 
1TB 

3U 
SNZ 12 6 0.6 H v I rental Deflection Amplifier 

12HE Tvia m IB 12.6 0.1S 
Voltace Doobier 

Half-Wave Rectifier 

12JSCT U*«ia»-Ma TriwM 130 M 12.6 0.15 Amplifier 

I2J7GT Sfcari-CBtaff Piitali ia 7B 12.6 0.15 Amplifier 

1218 Twit Dlt#t—Ptwtr TttraN 18 NO 

10.0 

to 

1S.9 

0.325 

.YS 

Tetrode Unit « Class A 

Amplifier 

12 AS Ptwtr Titra«t SB TEA 

10.0 

to 

15.0 

0.4 

approx. 

at 12.6V 

Class A Aiepiifier 

12176! atMtt-CBtaf PHtala 14A TB 12.6 0.15 Amplifier 

12KB TrMc-KuaM Cttwttf 3 IK 12.6 0.15 Oscillator Mixer 

12KLI BMt—Slarp^attff Nato* 
• 

« Ht 12.6 0.15 
Pefltoda Unit as Class A 

Amplifier 

121161 ■us Pnrir Trt# 136 TAB 12.6 0.6 Class A Amplifier 

12Q7Gt TWta Mift-lto TriNt 1U n 12.6 0.15 Trlode Unit as Amplifier 

1215' Bna Piwti T*t SO 7CV 12.6 0.6 Vertical Defection Amplifier 

12S8GT Triplt Bjttfa—TrMa 14B tes 12.6 0.15 Trlode Unit as Class A Amplifier 

12SA7 

12SA7 

61 

PHtasrii CMnirttr 
2A 

136 

IB 

IAB 
12.6 0.15 Converter 

12567 Hlffe-Ma T«ia Tflaaa 2A u 12.6 0.15 Each Unit as Class A Amplifier 

TftfS 

12Sf5 

GT 

Hifk-tta Trial* 
2A 

130 

SAB 

UB 
12.6 0.15 Class A Amplifier 

i2sn Dial*—Rtaata-Cata* Natal* 2A TA2 12-6 0-15 Pentode Unit as Amplifier 

12567 Sa»lra«ata-C0t*f P**t*l* 2A ASK 12.6 0.15 Class A Amplifier 

12SS7 lacata^aUf Nttal* 3 tSK 12-6 0.15 Class A Amplifier 

12517 

12517 

GT 

SUn-Cataf Paatal* 
2A 

130 

IN 

IN 
12.6 0.15 Class A Amplifier 

125K7 

12SK7 

61 

tis«t*-CBt*f Natal* 
2A 

138 

IN 

BN 
12-6 0.15 Class A Amplifier 

12SN7 

GT 
MMUmi-M* Twi* Trial* 13S HO 12.6 0.3 Each Unit as Class A Amplifier 

12567 

12567 

6T 

Tvia DM*—MiBMHi Trial* 
2A 

13B 

M 

U 
12.6 0.15 Trlode Unit as Class A Amplifier 

12SR7 

12SR7 

GT 

Twi* IM*-MHiHHI* Trial* 
2A 

130 

M 

M 
12.6 0.15 Trlode Unit as Class A Amplifier 

12U7 M*4i*»-I** Tali TrM* 18 TON 

10.0 

to 

1S.9 

0.15 

rav 

Each Unit as Class A Amplifier 

12Z3 lactHter 22 48 12.6 0.3 With CapacltWe-lnpet Filter 

14A4 MaliaM-lla TrM* 12B ue 12.6 0.1S Class A Amplifier 
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Pitta 

VtRs 

Crit lltt 

Cittttt 

tnisttr 

Scrata 

BrM 

vtnt 

ScrtM 

SrM 

Car- 

rest 

PtaU 

C*f- 

mt 

AC Mite Traas- 

HwW- cntict- 

taci tact 

Dtai Mlcmlwi 

Antrf- 

CtuM 

Fitter 

RCA 

OaV 

Leaf Mrt Type 

DIMS Watts 

Mai. DC Plite Volte. 770 

Max. DC Cathode mA, ITS 

Uai 

Max 

. Peak P«ltl»»-Pulse Plate Volte, 6500 i or yea 

. Plate Dissipation. 17.5 «tte 

Max. AC Supply Volte per Plato (RMS). 117 Max. DC Output mA. 8. min. 

Hln. Totil Effect. Plate-Supply Imped, per Plate; half-wave, 30 ohrni; full wive, IS ohms 

Max. AC Plate Volte (RMSI, 150 Min. Total Effective Plate-Supply Impedinct: up 

:: It ISO vc 

1211 

Max! DC Output mA, 8 per hate to 117 volte, 15 ohms; volte, 40 ohms 

For other characterlatlci, refer to Type 6J5ST 12J56T 

For othtr ctafactonitici, rtftr to Typo 6J7GT 12J7GT 

12.6 — OV 12.5 1.5 12 6000 5500   2700 0.02 12J8 • ™ ^ w w # • W A • WF m Mm V V V V • sp DP ■■ • W • wp«l 

DC Plate Volts, 12.6 Brld-No. 2 (Control Grid) Volte. —.5 Plate Roaistence. 480 ohms 

Crld-ffo. 1 (Space- Charie Grid) Volte, 12,6 Amplification Factor, Grid-No. 2 to Plate, 7.2 

DC Plate mA, 40 Grid-No. 1 mA. 75 Transcond., Grid-No. 2 to Plate, 15000 jimhos 

12*5 

For other eharKterlillcs, refer to Type 6K7GT 12*761 

For othK characteristics, refer to Type 6K8 12K8 

For other characteristics, see Type 6KL8 12*11 

110 — 7.5V 110 4,0 49 13000 8000   2000 2.1 ^ ^ a A. _ ^ ^ 
121561 

200 1000 125 2.2 46 29000 8000   4000 3.8 

For other characteristici. refer to Typa 6Q7GT 12Q7GT 

Max. DC Plate Volte, 150 Max. Peak Neg.-Pulse Grid-No. 1 Volts. 150 

Max. Peak Cathode mA, 155 Max. Grid-No. 2 Volte, 150 

Max. Piste Dissipation, 4.5 watts Max. Peak Posltlve-Pulse Plate Volts, 1500 (Abs.) 
12*5 

250 - 2V     0.9 91000 1100 100     12S8GT 

For other characteristics, refer to Type 6SA7 

12SA7 

12SA7 

61 

For other characteristici, refer to Type 6SC7 12SC7 

For other cheracferistlcs, refer to Type 6SF5 

12Sf5 

12SF5 

GT 

For other characteristics, refer to Type SSF7 12SF7 

For other characteristic*, refer to Type 6SG7 12S67 

For other characteristici, refer to Type 6SH7 12SH7 

For other characteristics, refer to Type 6S77 

12SJ7 

12SJ7 

GT 

For other characteflities, refer to Type 6SK7 

12SK7 

12557 

61 

For other characteristics, refer to Type 6J5 
12$N/ 

GT 

For other characteristici, refer to Type 6SQ7 

12567 

125Q7 

61 

For other charicteristics, refer to Type eSR7 

12SR7 

12SR7 

GT 

12.6 OV     1 12500 1600 20     
12U7 

Max. DC Oatpat mA.55 12Z3 

For other characteristics, refer to Type 6J5 I4A4 
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MA 

Tm 

Hat Ort- 

litt 

B»irt 

Bit* 

gna 

Httltr tr 

FitaMt (F) 

Bu 

ViiNtt to rl|tit five opent- 

ifif cortitlont art cfitrtcttr- 

lattcs for iadieated typtcil tut 

VMtt Aaptrtt 

14A5 Btui Nwir Tritt UB BAA 12.6 0.15 Citu A Ampllfitr 

14A7 lont^Crtef PnttBt 12B IV 12.6 0.15 Clm A Ampllfitr 

14 AH IMlHhlla 7«ia-Tri(4i lit IAC 12.6 0.15 Etch Unit it Clm A Amplifier 

14B8 Ttrta BtoM-HlcMta Trletft m ra 12.6 0.15 Triodt Unit as Clm A Amplifier 

14B8 NfltatrU Ceattfttf i» IX 12.6 0.15 Converter 

14C5 Bum Nvtr Tote IK BAA 12.6 0.225 Class A Amplifier 

14C7 SUrt-Ctttf PnttN 12B IV 12.6 0.15 Class A Amplifier 

14E6 Twit OitN—MelhiM-Ut Trlete 128 IW 12.6 0.15 Trlode Uait as Class A Amplifier 

14E7 
Twit OltBt l»M>t» CBttg 

Peattti 
128 IAE 12.6 0.15 

Pentode Unit as Clm A 

Amplifier 

14/7 Hitt-H. Tvit TrMt 12B IAC 12.6 0.15 Each Unit as Clm A Amplifier 

14F8 UHfia-Mt Twta Trlttft 12A tt« 12.6 0.15 Each Unit ss Class A Amplifier 

I4H7 SeMiriatU-Ctttff PtftiN 128 IV 12.6 0.15 Class A Amplifier 

1417 Trittt^tpttN CHntrter t2B Ki 12.6 0.15 Converter 

14N7 MettaMIe Tvla TrMt IK IAC 12.6 0.3 Each Unit as Clm A Amplifier 

1407 Pntasrlt Cmerttr IK IAL 12.6 0.15 Converter 

14R7 
Twit Oitfi—Re«(t*-Ctt»f 

PMtatt 
IK IAE 12.6 0.15 

Pentode Unit as Clm A 

Amplifier 

15 SUrKtM PutMa 248 K 2.0 0.22 Class A Amplifier 

17AX4 

8T 
Hatf-Wivi leetiftf IK 4C6 16.8 0.45 Television Damper Service 

17IIM HeM-Wm BteUBer IK 4C6 16.8 0.45 Television Otmper Service 

17DQ6A Bern Ptwtr Tite K •AM 16.1 0.45 Horizontal Deflection Amplifier 

17015 Htm-B»M Nwtr Ttlt 111 MX 16.8 0.45 Horizontal Deflection Amplifier 

17H3 Hitf-Wm HtctNtr IE IFR 17.5 0.3 Television Damper Service 

1716S Beta Ptwtr TUt in MU 16.8 0.6 Horizontal Deflection Amplifier 

1711)8 
Uilhm-Ht TrlUt Sfcifp-Cttti 

Putttl 
IBF NT 16.1 0.45 

Triode Unit as Clm A Ampllfitr 

Pentode Unit at Class A 

Amplifier 

18A5 Bna Nvtr Trtt isr KK 18.S 0.3 Horizontal Deflection Amplifier 

18FW6 ItMtlHStttff Pnttti sc 
JCC 

TtC 

184) 

184) 

0.1 

0.1 
Class A Amplifier 

I8FX6 PtattfriA Cwrtrter K 
KB 

KB 

18.0 

18.0 

0.1 

0.1 
Converter 

18fY6 Twit BitBt—HicMN Trlttft K 
nr 

7BT 

1841 

18.0 

0.1 

0.1 
Trlode Unit as Clm A Amplifier 

19 Htft-Ui Twte Ptwtr TriaBt 
22 tr 

IK 
K 2.0F OK Amplifier 

1iA04 

OTA 
Htif-Wwt KtctlNr IK 4C8 18-9 0-6 Television Damper Service 

1966^8 

ISMS 

OA 

Beta Ptwtr Trtt 
271 

5ST 18.9 0.3 Horizontal Deflection Amplifier 

19JS UttMW-Ut Twit Trirtt K TIF 18.9 0.15 Each Unit as Clm A Amplifier 

tsn 
mrnrnrnm 

Trifft BMt-NKlhMa Trirtt — BE 11.9 0.15 Trlode Unit at Class A Amplifier 

20 Ptwtr Trirtt 48 3.3F 0.132 Clm A Amplifier 

20EQ7 Birtt—BiMttt-CrttB Ptatrtt U KB 20.0 0.1 
Pentode Unit as Clm A 

Amplifier 

Z1EX6 Btui Nvtr TUt 21B SB? 21.5 0.6 HorlzmUt D«flecti«i Amplifier 
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Plate 

Orltf Bltt 

er 

Catkedi 

Rttitter 

ScrtM 

cue 

Sereca 

BrM 

Cur- 

rcat 

Plate 

Ctrr- 

reel 

AC Plate Tran- 

■extit- ceePMt 

amee aece 

Aaeltft- 

caiiee 

Fatter Lead 

Oet- 

RCA 

Type 

Vitti Viltf ■u ■A Bhat Micreabei ohm Watte 

250 -12.5V 250 5.5 32 — 
7500 28 MAS 

100 IV 

3V 

100 

100 

4.0 

2.6 

13.Q 

9.2 

12 I Ml 2350 

21 ll 1 4 14A7 

For other cherecteflttice, refer to Type 7AF7 I4AF7 

For other cheretterietlce, refer to Type 6SQ7 

For other charecterietic*. refer to Type 6A8 

315 -13V 225 2.2 34.0 ; i mi 3750 5.5 

For other chirKterletlci. refer to Type 6S17 

1 

UBa 

14C5 

14C7 

For other cherKterrttici. refer to Type 88F6 I4E6 

250 3300 100 1.6 7.5 7 • M M 14E7 

For other cherecterlitici, refer to Type 6SL76T 14F7 

250 SOOQ 6.0 3300 48 un 

For other cherKteriitlee, refer to Type 7H7 14H7 

For other cherecterietlci. refer to Type 717 

For other chirocterietice, refer to Type eSN7fiT 

14i7 

14N7 

For other cherecterlitici, refer to Type 6SA7 1447 

For other cberecterlitlci. refer to Type 787 14R7 

IT 135 - 1.5V 67.5 0.3 1.8S 8 M.I M 750 

Mex. Peik Inverte Plete Voltl, 4400 

Mix. Peek Plele mA. 750 

Max. DC Plete mA. 

Max. Peak Heater-CathoOe Voltl; f —4000 

1 +300 

DC compoeeot mast not exceed 900 volti 

For other retingi, refer to Type 60M4   

Mex. Peak Pocitive+ulie PlaU Voltl, 6000 (Aht.) 

 Max. Plate Oltsipatlon. 15 watti 

I7AX4 

61 

17IIM 

Max. 

Max 

Plate Volti. 700 

Cathode mA, 140 I7DQ6A 

For other ratingt, refer to Type 6G1S 

For other characterlitlci, refer to Type 6EQ7 

178J5 

Max. Peak invent Plate Volte, 2000 

Max. Peak Plate mA. 450 

Max. Averate Plata mA, 75 

Max. PlaU Tliieipatioe. 3 watte 17tt3 

For other charaeterlitica, refer to Type 17JG6A 17J» 

150 - 5V     3.3 11300 1900 21.5     

120 — av no 4 46 11700 7100       
I7L08 

Max. DC PlaU Volta. 350 

Max. DC Cathode mA. 90 

Mex. Peak Poe.-Pilie Plate Volti, 3000 

Max. PlaU Dlulpation, 9 watte 
IMS 

100 68Q 100 4.4 11 250000 4400        18FW6 

8
 

1 z
 

§
 

a
t 

* p
\>

 

22 
^vwv; 6rid Ro. 1 Reilitor, 20000 ohmi 

Coovereioo Tranecood., 480 aunhoe 
18fXS 

100 - IV      0.6 TTWW 1VW1 1(VI . . _ 18fY6 * / VAM/ AW - - 

For other eherecterlatlce, refer to Type U6GT 19 

For other retlnfi, refr to Type 6AII4CTA 
1IAI4 

CTA 

Max. DC Plate VolU, 700 

Max. DC Plate Corrent. 110 mA. 

Max. Peak PosltiveJUlie Plate VolU, 6600 (Abi.) 

Max. Plate Dletipatien, 20 watte 

19BG&G 

IIIKt 

U 

_ son (For both unite at 
100 the specified conditions) 

8.5 7100 5300 31     lUfi 

For other characterletlci. refer ta Type ITSA mi 

135 -22.5V     6.5 6300 525 3.3 6500 0.110 2D 

20EQ7 

For other ratinct, refer to Type OEXt 21EX6 
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KA 

rim 

NMM Bat- 

liM 

0«s iag 

Bia- 

crm 

lutar m 

FUamat (F) 

Ota 

Valaea to right give operat- 

ini corMitiofts m3 ch^Kter- 

istki for Irkicatad triNcal aaa 

Valts Aa^arai 

n Stuv^CatH TttrMt m a 3JF 0.132 5crtao-6rtd RF Amplifier 

22JU BlM Nw*f Trti 17B MO 22 0.45 Horizoetal Daflaetlon Amplifier 

24A Stof-Cattf TttrM m 91 2.5 1.75 Scraao-Crld RF Amplifier 

25A6 

25A66T 
ftwtf Natitfa 

» 79 

79 
25.0 00 Class A Amplifier 

25A7GT Nrtifcr—Hmtt PnMt 1SB IF 25.0 0.3 

Pentode Unit as Class A 

Amplifier 

Half-Wave Rectifier 

25AC5 

GT 
Hit 1-Mb Pwnr TrMM US IB 250 0.3 Amplifier 

2585 iimt-CwIrt rum A»pi|fi«r IS 2S.0 0.3 Amplifier 

25B6G rnir PMttia 29 79 25.0 0.3 Class A Amplifier 

25B8GT 
KisB-Ma TrltBa- ■ Kmata-Cirta* 

NatMN 
ia IT 25.0 0.15 

Trtode Unit is Class A Amplifier 

Pentode Unit at Class A 

Amplifier 

2S8K5 BlM rtarar TaBa IE MB 25 0.3 Class A Amplifier 

25BQ6 

GT 
laaa Pawar Tata 140 (AH 25.0 0.3 Horizontal Deflectioa Amplifier 

25C66 ■aaa fawtf TaBa 29 tac 25.0 0.3 Class A Amplifier 

25C06 

GA 
lam rawar Tata JIB 

9BT 

J8T 

25 

25 
0.6 Horiioota! Deflection Amplifier 

25ECS Baaa Pawar TaBa 21A NT 25.0 0.6 Horizontal Deflection Amplifier 

2516 Baaa Pawar TaBa 20 TAC 25.0 0.3 Amplifier 

251HT Bam Pawar TaBa US TAC 250 0.3 Amplifier 

25N6G Btract-CaaplaB Pawar Aa^itfar — 7W 25.0 00 Class A Amplifier 

25*481 BtH-Wm lactllar Dl 4C6 25.0 0J Television Damper Service 

25Y5 RatUfar-BaaBlaf 
22 ar 

IM 
IE 250 0.3 Half-Wave Rectifier 

2525 IxtMar-eaaBkf 
22 ar 

UN 
IE 25.0 04 Rectifier-Dopier 

2526 

2S2S6T 
RtttlterBaiMw 

20 

110 

70 

70 

250 

25.0 

0.3 

04 

Voitaie Doabier 

Half-Wave Rectifier 

26 MHIaaHAa TriaBa 21 40 1.5F 105 Class A Amplifier 

27 Law Ma Trfata 
22 ar 

UN 
9A 2.5 1.75 Class A Amplifier 

30 Malfaw-lla Triate 
22 ar 

DM 
40 20F 006 Amplifier 

31 Pawar TrlaJa 
22 ar 

110 
40 2 OF 1.13 Class A Amplifier 

32 Skarr-Cataf Tatrala 2M 4K 20F 006 Class A Amplifier 

32ET5 Pawar PvaMa 90 7CV 32.0 0.1 Class A Amplifier 

32L7GT BtcUar—Baaa Pawar TaBa 14A 12 32.5 04 

Clan A Amplifier 

Half-Wave Rectifier 

33 Narar PaataBa 29 » 2.5F 0.26 Class A Amplifier 

34 Aaaata-Cataf paatatfa 211 4M 2.0F 006 Screet-Crfd RF Amplifier 
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Bril Bias Scree* 

ar srtd Plate AC Piste Trams- Amaliff- 

Resist- ciaiert- catiee CsthaOa Scran Cer- Cur- Oat- 

Plat* Res uter Orid reel reet uus ma Factar Lead pet 

Velts Velts ■A wA Dkms Mkraabes •hms Watts 

RCA 

Hp 

133 - 1.5V 67.5 
1.3 

(Max.) 
3.7 <—11 I 500 22 

For other clwracterlitlci, refer to Type 22JG$A 22) St 

- 3V 90 
».r 

(Max.) 
4.0 600000 1050 —     24A 

95 -15V 95 4 20 45000 2000 — 4500 0.9 
25A6 

25A6GT 

100 —15 V 100 4.0 20.5 50000 1800 — 4500 0.77 25A7 

GT 
Max. AC Plate Volts (RMS), 117 Max. DC Output mA. 75 Max.Ptak Plate mA, 450 

110 + 15V (Grid mA. 7) 15 15200 3800 58 
25AC5 

6T 

For other charKteristici, refer to Type 23M6G 25B5 

200 -23V 135 l.B 62.0 18000 5000 

100 — IV     0.8 75000 15O0 

100 - 3V 100 24) 7.B 185000 2000 

— I ' 7.1 25B66 

112 

25B8GT 

For other characteristics, refer to Type 6BK5 2S8K5 

Max. DC Plata Volts, 600 

Max. DC Cathode mA. 112.5 

Ahseluta Max. Peak Positive-Pulse Plate Volts, 6000 (Ahs.) 25BQ6 

Max. Plate Diuipatlon, 11 Watts GT 

For other cbaracteristkl. refer to Type 6Y6G 

Max. DC Plate Volts. TOO 

Max. DC Plate mA, 200 

Max. Peak PositWe-Plus Plate Vols. 71 

Max. Plate Dissipation, 20 Watts 

25C6G 

2SC06 

GA 

Max. DC Plate Volts, 700 

Max. DC Cathode mA. 200 

Max. Peak PosltWe-Pulse Plata Volts, 700 (Ahs.) 

Max. Plate Dlsaipatloa ID watts. 
25CCS 

no 

200 

- 7.5V 

- 8V 

110 

110 

4 

2 

49 

50 

13000 

30000 9500 

2000 

3000 

2.1 

4J 
2516 

For other characteristics, refer to Type 50L6GT 2SLS6T 

Output Triode; Plate Volts. 180; Plate mA. 46; load, 4000 ohms 

Triode: Plate Volts. 100; Grid Volts. 0; A-F Sinai Volts (Peak). 29.7; Plats mA. 5.1 
3.8 25N6G 

Max. Peak inverse Plate Volts, 38SO (Abs.) 

Max. Peak Plats mA, 750 

Max. DC Plate mA. 125 

Max. Peak Heater-Cathode Volts; (A,s ) 

DC Component must not exceed 100 volts 

25W«T 

Max. DC Output mA per Plate. 75 25Y5 

For other ratlnu. refer to Type 2526 2515 

Max. AC Volts per Plate (RMS). 117 

Max. DC Outpef mA, 75  

Max. AC Volts per Plate (RMS), 235 

Max. DC Output mA per Plate, 75 

Min. Total Effective Plate-Supply Impedance; 

Wave. 30 ohms; Full-Weve. 15 ohms 

Hslf- 

Min. Total Effect. Supply Imped, per Piste: it 117 volts 

15 ohms; at 150 volts, 40 ohms; at 235 volts, 100 ohms 

25Z6 

25ZKT 

180 -14.5V S2 7300 1150 8.3 26 

250 -21V 5.2 9250 975 9.0 27 

For other character litres, refer to Type 1H4G 30 

180 —30V     12.3 3600 1050 3.8 5700 0.375 31 

180 

(Mix.) 
-3V 87.5 0.4 1.7 1M 650 

    32 

110 - 7.5V 110 2.8 X 21500 5500 1.2 32£t5 

90 — 7V JO 2.0 27 J) 17000 4800   2800 1.0 

Adnlannn AC Plata Voltaee  -J25 Volts. MS 3217GT 

Maximum DC Output Current  — 60 Milllampares 

180 —18V 

. vi 

lao 5.0 

T—— • 

224) 55000 1750   ,8000 1.4 33 

180 
mfn. 

67.5 

T 

a 2J 34 
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RU 

HMM tat- 

Ha* 

BtsM 

Bia- 

traa 

Hater «r 

PHaaat (F) 

Baa 

Valuta to riftt live oparat- 

inx coMltioaa m chatKtar- 

iitica for Indicatad typical ma 

V*tte Aaparas 

34GD5 ■UBI Pmr Ten SB 
TCV 

TC* 

34.0 

34.0 

0.1 

0.1 
Clm A Anplifitf 

35 Rraitx-CstHI TMrait m St 2.5 1.75 Scraen-Grid RF Aapllter 

3U5 BUM PNrfr Tm 12C BAA 350 0.15 Slngle-Tsba Clm A Amplifier 

35B5 Bus Nwtf Tat* a 7BZ 3SX 0.15 Clm A Amplifier 

350Z8 ■•ft-tt* Tfi*#* -Bibb Nat*B* IB ill 350 0.15 

Triode Unit u Clm A Amplifier 

Pantode Unit at Clm A 

Amplifier 

3UU Baaa fvm Tat* SB TR 35.0 0.15 Clm A Amplifier 

3514 
Matt-Vm BwtHMr Haittr Ta* 

fm til*t 

ta SAl 35.0 0.1S 

Pilot Batweaa Plai 1 an 4 
Witt Capacitive-lBpat Filter 

35Z3 Malf-Wavt RactHta IK 42 350 0.15 Witt Capacitive-lnput Filter 

35Z46T IUtf-Vav« tKtHkf ISO SAA 350 0.15 With Capacitivf-lflpet Filter 

36 StarHattf Tatrat* 24B St 6.3 0.3 Screen-Grid RF Amplifier 

36AM3 XH-Wm twtlflar » IBB 36.0 0.1 With Capacitive-input Filter 

36AM3A ■aH-wm lUcUftcr SB 
sat 

sat 

360 

360 

0.1 

0.1 
With Ctpacithra-lnput Filter 

37 ytilM^U TrM* 
22 tt u 

1M M 6.3 0.3 Clm A Amplifier 

38 N«*r Nlt*t* tm Sf 6.3 0.3 Clm A Amplifier 

39/44 R*a*U^n*f N«t*** tm Sf 6J 0.3 Clm A Amplifier 

40 HtlhNa-tta TrM* a 48 50F 0.25 Clm A Amplifier 

41 N«*r PnM* 
am 

f3N 
' IB 6.3 0.4 Amplifier 

42 fmr I'tatati a IB 60 0.7 AmpJIfler 

43 PMW NaM* 2B IB 25.0 0.3 Amplifier 

45 N**r TrM* 21 40 ISf 1.5 Cleu A Amplifier 

45Z3 Katf-Wav* HtUfcf SC SAM 45.0 0.075 Half-Wave Rectifier 

45Z5GT 

taH-Wm NctHtar 

KMter Ta* far Pilat 

m BAB 45.0 0.15 

Pliet Batweta PiM 2 md 3 
With Capacitive-input Filter 

46 •aaf^U P*«*r JUaHHM 27B SC 2.5F 1.75 Clm A Amplifier 

4? Nanr Pa*tM* 27B SB 2.5F 1.75 Clm A Amplifier 

48 P*wtr Titr*** 2TB U 30.0 0.4 Clm A Amplifier 

49 Baat-fiht Paanr AaytHUr 21 SC 2.OF 0.12 Clm A Amplifier 

50 P*mr TrM* at 4B 70F 105 Clm A Amplifier 

m Itaai Pn*r Tat* uc SAA 500 0.15 Clm A Amplifier 

50C6G Maa P*w*t Tata IS TAC SOO 0.15 Single-Tube Clm A Amplifier 

5<fE5 Baaa Ptwar Tat* tSB m 50.0 0.15 Clm A Amplifier 

SKIS ^WwV ^Wm%9W9 SB TC* 50.0 0.1 Clm A Amplifier 

58X8 K*etit*r-A*attor IK TOK SOO 0.15 Ractifiar-Doablar 

HTttT RadMr-tntM UB It 50.0 0.15 Rectifiar-Ooublar 

MY7fiT 
B*ctiB*r-Daat]|f 

Matar Tap far PUat 

TIB SAM 50.0 0.1S 

Pilot Batwaaa pin* • and 7 

Voltage DoaNer 

Half-Wm Rectifier 

50Z7G 
iictitar Pwtlaf 

Rutar Tn Tar Pttat 

22 BAN 50.9 0.15 

Pilot Batwat* Pi a* 6 an 7 

Voitegt Doubltr 

Half-Wave Rectifier 

53 Rift-Ma Tarla Paawr TrMa IB TB 2.5 20 Amplifier 

* 
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Ptate 

CrM IIm 

er 

CMNAe 

Resist ee 

Screen 

6rM 

Settee 

BfM 

Cer- 

reat 

Plate 

Cut' 

net 

AC Plate Traei- AraafM 

Resist- eeMert- cetlee 

sect aece Facter 

1 

LMV 

Mt- 

RM 

RCA 

Type 

Vefts Vefts mA ■A Mm Mitr ashes Mas Watts 

110 - 7.5V 110 3 35 13000 5700   2500 1.4 34G05 

250 
— 3V 

rain. 
90 2.5- 6-5   1050     35 

For other characteristics, refer to Type 35L6CT 3SA5 

For other characteristice, refer to Type 3SC5 33B5 

120 isoon -—• — 0.8   1400 100 — 

140 180Q 120 6 45 
- . _ 7W1   

2.0 
35028 

i -W* - - 

110 — 7.5V 110 3 45 12000 7500   2500 1.8 355LI 

For other chartcteristict, refor to Type 35W4 

For other ration, refer to Type 3K56T 

Max. DC Ostput mA, 100 

ST 

90 

Mln. Total Effecthre PiatfrSoppiif Impeoaace-. Up to 117 

voltt. IS oiwt; at 23S volts. 100 ohns 

35Yi 

«5~ 

35Z4CT 

100 

250 

1.5V 

3V 1.7 

1.8 

3.2 

550000 

550000 H 
36 

AC Plate Volts (RMS). 117 

Max. DC Output mA, 8? 

Max. AC Plate VolU 

Max. DC Output aA, 

sgMS). 120 

Max. Peak inverse Volts, 365 

Tube Vottate Drop for Plate «A, 150. 20 volts 

Mix. FBMk IfWffM VolU. 365 

Tuti Voltift Of op for flatt mA. 150, 16 volts 

36AM3 

36AM3A 

250 —18V     7.5 8400 1100 91 -—   37 

250 —25V 250 3.8 22.0 100000 1200 10000 2-50 38 

250 
f - 3V 1 v e M 90 1.4 S.B 1.0 lorn 39/44 1 nin. | 

180 - 3V _   0.2 150000 200 30 —    
40 

Far other characteristics, refer to Type 6K6GT 41 

Fc^ other chiricteMstics, refir to Tjrpi 6F66 42 

For other characteristics, refer to Type 25AS. 43 

45 275 —56V 38.0 1700 2050 3.5 4800 2.00 

Max. Peak inverse Volts, 350 Max. DC Oetpet mA, 85 Max. Peak Plate nA. 390 45Z3 

For other ratien. refer to Type 3525GT 45Z5GT 

250 

250 

-33V 

4500 250 6.0 

22 

31 60000 2500 

5.6 6400 

7000 

1.25 

2.7 

46 

47 

125 -20V 100 9.5 56 1500 2.5 48   

135 -20V     6.0 4175 1125 4.7 11000 0.17 49 

450 -84V    55 1800 2100 3.8 4350 4.6 50 

For other characteristics, refer to Type 50L6GT 5M5 

135 

200 

—13.5V 

—14 V 

135 

135 

3.5 

22 

58 

61 11 

7000 

7100 

2000 

2i 

37B 

6 
50C66 

For other chiracterlstice, refer to Type 6FE5 5*fl5 

tio 620 115 8.5 32 14000 12800 3000 u SIFU 

For other ratinn. refer to Type 2SZ66T 51X1 

For other ratinn, refer to Type 2SZ6GT 5CTSGT 

Max. AC 

Max. DC 

Max. AC 

Max. DC 

Voiu per Plate (RMS), 117 

On tout wA, 65  

Volts per Plate 

Out 

ts per f 

put mA per 

(RMS). 235 

Plate. 65 

Mio. ToUl Effective Plata-Sapply Impedance per 

Plate. 15 ohme 

Max. DC Oatpot mA, 65  

Max. DC Output «A per Plate, 65 

Min. Total Eftc. Plete-iuaply Inpee. per Plate: At 117 

volta, 15 ohai; at 150 volta. 40 ohms; at 235 volts, 100 ohms 

5IY76T 

50Z7G 

For other cheracterlstfcs. refer to Type 6M7 53 
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Kk 

MMM 

Bat- 

IM 

BuM 

Bto- 

ITBBI 

Bnttr ir 

FltaMat (F) 

Btt 

Valut* to rlftit slva operit- 

M condition asd character- 

iifict for Indicated typicsl uta 

Vahs Aapms 

70L7GT Mctifitf-leMi Nwtr Ttto W tM 70 JD 0.15 

Aoiplifitr Unit aa Claw A 

Aaplifiar 

Half-Wave Rectifier 

75 Twia DM*—MtfMla ThUkt 148 18 L3 0J Ampliftar 

78 PHM* 14B IF 6J 0.3 Aflipllfier Mixer 

M Rril-Vin lKU«*r IB 4€ SJX 2.0 

With Capacitive-lnpat Filter 

With Inductive-lnpst Filter 

14/624 NlhWm iMtlfer 
liar 

1JH 
St 6.3 0.5 

With Cepedtive-input Filter 

With Indactlve-lnput Filter 

11717 

67/ . 

II76T 

DKtHtof-BtM Pmr Tata 1JF uo 117 0.09 

Amplifier Unit as Claw A 

Amplifief 

Half-Wave Rectifier 

117117 

6T 

KKtHttf-liM Htm Tata 1SF uv 117 0.09 

Araptlfier Unit w Claas A 

Amplifier 

Half-Wave Rectifier 

117P7 

61 
RtctiUf-Maai Pnrtf Tata 1JF uv 117 04W 

11723 dalt-Wm Hctlitf SB 4CB 117 0.04 With Capacitive-laput Fitter 

11724 

GT 

a»4(-«tfa laetHkf 2SF SAA 117 OJM With Capacittva-lnput Filter 

1173 

6T 

lactifiir-Dataltf 110 71 117 0.075 

Voltage Ooobiar 

Half-Wave Rectifier 

7027 Bub Nwar Tala ItF INV 6J 0.9 
Pirsh-hili Claas ABi Amplifier 

Puih-Puil Clan ABi Arnplifier 

7247 Bui Triata BB IA 
12.6 

U 

0.15 

0.3 

Unit No. 1 as Class A Amplifier 

Unit No. 2 as Ciass A Amplifier 

7591 B»«a Paw Tata 1» •U 6.3 0.8 
Class A Amplifier 

Push-Puil Clan ABi Amplifier 

7615 Bua Nw Tata 13B IPX SO 0.15 
Class A Amplifitr 

Push Pull Clan ABi Amplifier 

IlKtrM-tay T*a If ttA $J 0.27 Vtual Imliotor 
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Plata 

Srll Bin 

er 

CatUde 

leeitter 

Smea 

SrM 

Scraaa 

SrM 

rait 

Ptat* 

Cm- 

mt 

AC Plata 

Rastst- 

amce 

Trams- Aaati* 

cement- eatiea 

sacs Fatter use 

% 

Oat- 

P«t 

Vetts Velts mA mA •Mu Mteraabas Okms 
* 

Watts 

110 - 7.5V 110 3.0 40.0 15000 7500 — 2000 1J 

RCA 

Tih 

7017GT 

Mu. Pea Invtfte Volte, 350 MU. DC Oetpat mA, 70 Mu. 

Mln. Total Effect PuTe-Scppiif I aped., 15 Otart 

Pea Plete mA, 420 

7? Fof 80>#f charKterUtice, refer to Type 

For other charecterlitlee. refer to Type 6*7 78 

AC Volts per Plate (RMS), 350 

Mu. Put Inverse Volts, 1400 

DC Output BiA, 125 

Mu. Peak Plata mA. 440 

Min. Total Effect. Supply 

.Imped, per Plate. 50 okms 
•a 

AC Volts per Plate (RMS), 500 

Mu. Peak Inverse Volts. 1400 

Mu. OC Output mA, 125 

Mu. Peak Plate eiA. 440 

Min. Value of input Choke, 

10 henries 

AC Volts per Plate (RMS). 325 

Mu. Peak inverts Volts, 1250 

0C Output mA, 60 

Mu. Peak Plate raA. 110 

Total Effect Supply 

Imped, per Plete, 150 ohms 
14/124 

AC Volts per Plate (RMS), 450 

Mu. Peek Inverse Volts, 1250 

Mu. OC Output mA. 60 

Mu. Peak Plate mA, 180 

Value of Input 

Choke, 10 hearies 

105 - 5.2V 105 4 43 17000 5300   4000 0.85 117L7 

CT/ 

117 ST 
Mu. AC Plate Volts (RMS). 117 

Ms fit. Peak inverse Volts, 350 

Mu. DC Output mA, 75 

Mu. Peak Mate mA, 450 

Mln. Total Effect. Plate- 

Supply Imped., IS ohms 

100 - 8V 100 5 51 16000 7000   3000 1.2 
117117 

Mu. AC Plate Volts (RMS). 117 

Mu. Peak Inverse Volts, 350 

Mu. 0C Output mA, 75 

Mu. Peak Ptatc mA, 450 

Min. Total Effect. Plele- 

Snpply Impedance, 15 ohms 

CT 

For other characteristics, refer to Type 117L7/M7GT 
117P7 

CT 

Mu. Peek Inverse Volts. 330 Mu. DC Output mA. 90 

Mu. Peak Plata mA. 540 

Min. Total Effect. Piste- 

Supply Imped., 20 ohms 
11723 

Mu. Peak Inverse Volts. 3S) Mu. DC Output mA. 90 

Mu. Paak Plate mA, 540 

Mln. Total Effect. Plate- 

Supply Imped., X okms 

117*4 

GT 

AC Volts per Plate (RMS), 117 

DC Output mA, 60 

Min. Total Effective Plate-Supply Impedance per Plate: 

Half-Wave, 30 ohms; Full-Wave, 15 okms 11721 

AC Volts per Plete (RMS), 235 

DC Output mA per Plate. 60 

Mln. Total Effect. Supply Imj 

volts, 15 ohmii at 150 volts, 40 of 

ytd. per Plate: At 117 

mit; at 235 volts. 100 ohms 

CT 

450 -MV 350 3.4a 95a       6000 50 

400 

410 

laoo 

300 

5.6a 138a 4500 36 
7027 

Cetfi. mA, 134 24 

250 — 2V 1.2 62500 1600 100 
7247 

250 -8.5V 10.5 7700 2200 17 

300 -10V 300 60 1 1 ir41 i 3050 11 

450 2000 400 11.5 82 9000 28t 
7591 

130 -UV 130 100 71 1100 4.5 

7lt5 
210 1500 140 500 140 9  

Triode Piits Supply Volte, 250 Fluoreeceflt-Teriet voiu, 250 

Trlode-Piete Rwietince, 1 MO Triode-Grld Retntence. 0.47 MO 

Triode GrM-Sepply Volte, —22 Trtode Plate reA, 0.06 Fleoreecerit Tirict mA. 1.6 

Mu. Unith of Darli Part of Tariet, when triode irid reeietor = 0, 1.14 Inch 

EMU/ 

IFfit 

t For two tuOee at stated plete-to-plate load. P For two tulies. 
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Basing Diagrams for 

RCA Replacement 

and Discontinued Types 

For Key: Basing Diagrams, see inside back cover. 

e p 
* 4 4 4 

2 
H N M£ 

2 4 2 

2 r 2 
MC IC 12 

4 
2 r 

H LC r 

4CG 30 4C 4CB 4AA 

Ci 64 

O 
2 t 2 2 2 

4 4 4 

6 
r 

4M 4K 4f 40 4D 

6 
NC 2 

4 4 

*09 
2 2 2 2 

2 K 4 

2 2 2 P K NC 

S 

ft H N M M R 
25 

SA 5AA 4ft 42 SAB 

Hl n MC NC NC 
5 4 4 

IC 
2 NC t 62 2 2 2 2 

R 2 2 2 r 
9 

R 

r* M H h 62 
22 ft 

SAL SAM SAC SAO SAO 

64 C4 c NC 2 4 2 4 5 

N R R 
2 2 

*2 
62 P P 2 4 4 2 

P 2 2 
NC H R 

2 
r r 

MC 

SAP 
Sft 

*Q 
SIT sc 
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•»» 

h rf f- 
H 

5E 
. •# 

MC 

4 4 4 4 4 
Ot a 

NC 
♦ 4 4 

7 
H r n f f 

4 4 

A Nca r 
*» 

5M 5Q SR 5S 5T 

c2_ C4 _NC MC Cf Cf ••C 

4 4 Q- 4 ®T 
"t 

^2 
4 4 

t * 

4 H P r* A 
It 

4 
4 »C 

M 
wc H H 

5Z 6A 6AA 

p 
ft* CT ft« C* NC »c p 

4 4 
H 

NC 
ft* «4 P 

4 

* 
N P M H 4 H r* F 

ft* ft* ft 
4 4 H HC 4 
4 rt NC NC, 

44 

6AB 
6AD 4Af 6AE 

NC NC '4 f- ftf 
ftf ftft 4 4 4 4 4 4 

n 
*4 ft* P 

ftf P 
s* 4 

ft 

4 * * P 
ft« pTi 

f * 
n NC NC P fft P F- 

0 

a M N ft*P M N 
ftftp 

6AS 6A» 6AU 6AX 
NC NC 

r NC CT H 

Z, 

4 4 
* 4 

«* ftf 

N ft? ft* ft*P ft* 
* <4 * 

* "N 
c f4 ft* 4 

4 C 4 

f 

oCC 6iW 6iX 0*A 

> ft* c 
4 4 4 

<0. 
4 

flac 4CH 60 6C 6f 
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cj, 

■*T 

M H My H 

6J 6K 6L 6M 

c 
TO TA 

1 3 4 4 
TO 

•CJ 3 3 

2 A 2 

2 1 M H r* H 

A A 
>1 

"S 
H t K 

"SS 
K r« 

r- 
6t 6Q 

AS 

TO ri a roj 32 AC4 tA 
4 

4 s ft 4 
C«# 

T FA 3 ft ft 3 

<•* 

»/ f 2 2 r* 2 
H 24 

ft ft ft ft ft 

2 ft MC 

7 AG 

6 •tA S'A 6 MC <o 4 4 
Ft 4 4 ft 4 

H 
ft ft 

ft* 
2 2 2 

M f H 

ft M ft ft r* K 
IS HC NC 

JS 

7AH 7AJ 7AM 
7AO 

* 
Kft Ft r T. C 4 4 cs 4 Cft 

A L A 
ft t4 ft 

* V* 
Z 

2 2 2 2 r* H K 

ft 
Cft >c MC ft MC Cft ftA 'tf Cft 

7AT 7AX 7Ar 7AU 7AV 

Cft *0 ft M U Ct CT 
4 

CTI 4 4 
ft 

W 
*1 C* 

2 ft 
Ft 

2 At ft 
a is 

* Ft H 
H H 

7A2 71 7BA 710 Tlf 

A M 

TO H 64 4 4 4 
4 

c Pt H M Fa ft Cft * 
ft 

ii A ft 
ft 

2 ft ft 
6i ft ft ft ft Ft * 

Cft n 

Cr «a 

7tK TIT 7IZ 7C 7<X 
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tit 

19 

7DC 7CV 70 
7CH 

»i 
H 

MC C-pi MC 4 4 
H M 

4 

0 
Or C 02P 

4 3 

4 C 
♦ 

* 

c A 

»s 
7 EG 7EK 7 OK 7DX 
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Notes for RCA Picture Tube Characteristics Chart 

• G Glass, round. 

• M Metal round. 

m G Glass rectangular. 

■ M Metal rectangular. 

E Electrostatic. 

M Magnetic. 

a Faceplate is spherical, un- 

less otherwise specified. 

b All types utiliie magnetic 

deflection except for type 

7JP4 which employa elec- 

trostatic deflection. 

cThe anode is defined as the 

electrode, or the electrode 

in combination with one or 

more additional electrodes 

connected within tho tube 

to it, to which is applied 

the highest dc voltage for 

accelerating the electrons in 

the beam. 

d Projection type. 

e Typical deflection factors 

(volts dc/in.) for anode 

voltage of 6000 volts: 

DJ1 & DJ2 (nearer semen) 

186 to 246 

DJ3 A DI4 (nearer base) 

150 to 204 

/Has low grid-No.2 voltage 

rating: for Cathode-Drive 

Service. 

gThis type has. an internal 

magnata: shield. 

h Cylindrical faceplate. 

t Bipanel type. 

k Treated to reduce specular 

reflection. 

m PAN-O-PLY—integral im- 

plosion protection. 

n This type has a flat, aiu- 

minized, filterglass phosphor- 

dot screen plate. 

p Three heatem paralleled In- 

ternally. 

q This type has an integral 

protective window. 

r Thtoo . heaters series con- 

nected infernally. 

s Automatic. 

(Hi-Lite screen, rare-earth 

phospor. 

u FiUed-rim-type safety fea- 

ture. 

v 21-inch round color picture 

tube simitar to 21FBP22. 
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RCA PICTURE TUBE CHARACTERISTICS CHART (Cont'd) 
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RCA VOLTAGE-REGULATOR 

AND VOLTAGE-REFERENCE TUBES 

These tubes are designed for voltage-regulation requiring a relatively constant 

dc output voltage across a load independent of load and line-voltage variations. 

•e 

•ptntfct AaMttt Mn 

H H«r- tomt kstS* AmM Ng«- Ipwattaf Ma 91m- 

KA stMf Ion Atartki Start hi tatiM Tmittnttn Lnfta ttar •tatna 

Tm V*ttt mA VMS <■*) Vafti Kaatc (*C) (ta) (ta) TvaM 

VOLTAGE-REGUUTOR TUBES 

U2 150 5 to 30 1&5 75 6 -55 to +90 2-5/8 3/4 5B0 

•A3 75 5 to 40 105 100 6.5 -55 to+90 4-1/8 1-9/16 4AJ 

0A3A 75 5 to 40 105 100 6.5 -55 to+90 3-1/16 1-9/32 4AJ 

105 5 to 30 133 75 4 -55 to +90 2-5/8 3/4 5BG 

0C2 75 5 to 30 115 75 4.5 -55 to +90 2-5/8 3/4 5B0 

0C3 105 5 to 40 133 100 4 -55 to +90 4-1/8 1-9/16 4AJ 

0C3A 105 5 to 40 127 100 4 -55 to +90 3-1/16 1-9/32 4AJ 

m 150 5 to 40 185 100 5.5 -55 to +90 4-1/8 1-9/16 4AJ 

•ISA 150 5 to 40 180 100 5.5 -55 to+90 3-1/16 1-9/32 4AJ 

991 59 0.4 to 2 87 - 8 - 1-9/16 5/8 

9173 150 5 to 30 185 '75 6 -55 to +90 2-5/8 3/4 5B0 

U73/OA2 150 5 to 30 185 75 6 -55 to +90 2-5/8 3/4 5B0 

H74 105 5 to 30 133 . 75 4 -55 to +90 2-5/8 3/4 5B0 

1974/0B2 105 5 to 30 133 75 4 -55 to +90 2-5/8 3/4 580 

II2S/0A2VA 150 5 to 30 165 75 5 -55 to +90 2-5/8 3/4 5B0 

VOLTAGE-REFERENCE TUBESt 

(fir uttfttml Tiitt|i st^Utty) 

set 87 1.5 to 3.5 115 - 3-55 to +90 2-1/8 3/4 580 

SK1A 853 1.5 to 3.5 115 - 3 -55 to +90 2-1/8 3/4 5B0 

SERIES-VOLTAGE-REGULATOR TUBES** 

(fir MiMamat ifpfkitins) 
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. 6.3 2.5 250 0.125 13 2 280 4-5/8 1-9/16 800 

Usit 6.3 2.5 250 0.125 13 2 280 4-1/6 1-23/32 860 

MM 26.5 0.6 250 0.125 13 2 280 4-1/6 1-23/32 800 

1982 6.3 5 400 0.4 30 2.7 280 4-3/4 2.07 800 
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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 labora- 

tory accuracy. Because the accuracy of 

the tube-testing device need be no 

greater than the accuracy of the correla- 

tion between test results and receiver 

performance, and since certain funda- 

mental characteristics are virtually fixed 

by the manufacturing technique of lead- 

ing tube manufacturers, it is possible to 

employ a relatively simple test in order 

to determine the serviceability of a tube. 

In view of these factors, dealers 

and service men will find it econom- 

ically expedient 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 

characteristic. Consequently, it U 

very desirable that the characteristic se- 

lected for the test be one which is truly 

representative of the tube's over-all con- 

dition. 

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 job. It requires the test- 

ing of many tubes of each type, testing 

of many types, and correlation of the 

data with performance in many kinds 

of equipment 

Short-Circuit Test 

The fundamental circuit of a short- 

circuit tester is shown in Fig. 129. Al- 

though this circuit is suitable for tet- 

m 
■ 

1 
■ 

IT* AC 

Fig. 129—Fundamental circuit of a short- 

circuit tester. 



Electron Tube Testing 

rodes and types having less than four 

electrodes, tubes of more electrodes may 

be tested by adding more indicator 

lamps to the circuit Voltages are ap- 

plied between the various electrodes 

with lamps in series with the electrode 

leads. The value of the voltages applied 

will depend on the typo of tube being 

tested and its maximum ratings. Any 

two shorted electrodes complete a cir- 

cuit and light one or more lamps. Since 

two electrodes may be just touching to 

give a high-resistance short, it is de- 

sirable that the indicating lamps operate 

on very low current- It is also desirable 

to maintain the ftlan»cm or heater of the 

tube at its operating temperature during 

the short-circuit test, because short- 

circuits in a tube may sometimes occur 

only when the electrodes arc heated. 

However, a short-circuit tester having 

loo high a sensitivity may indicate vcry- 

high-resistance shorts that do not ad- 

versely affect tube operation. 

Selection of a Suitable 

Characteristic for Test 

Some characteristics of a tube are 

far more important in determining its 

operating worth than are others. The 

cost of building a device to measure 

any one of the more important charac- 

teristics may be considerably higher 

than that of a device which measures a 

less representative characteristic. Conse- 

quently, three methods of test will be 

discussed, ranging from relatively sim 

pie and inexpensive equipment to more 

elaborate, more accurate, and more 

costly devices. 

An emlssloa test is perhaps the 

simplest method of indicating a tube's 

condition. (Refer to Diodes, in Elec- 

trons, Electrodes, «nd Electron Tubes 

section, for a discussion of elec- 

tron 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 fila- 

ments arc capable of such large emis- 

sion that the tube will often operate 

satisfactorily after the emission has 

fallen far below the original value. 

Fig. 130 shows the fundamental 

circuit diagram for an emission lest. 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- 

v) 1 

Fig. 130—Fundamental circuit of an 

emiuion fester 

slant temperature, a low positive volt- 

age is applied to the plate and the 

electron emission is read on the meter. 

Readings which are well below .the 

average for a particular tube type in- 

dicate that the total number of available 

electrons has been so reduced that the 

tube is no longer able to function 

properly. 

A traoscooductaoce test takes into 

account a fundamental operating prin- 

ciple of the tube. (This fact will be seen 

from the definition of transconductance 

in the Section on Electron Tube Char- 

acteristics.) It follows that transcon- 

ductance tests, when properly made, 

permit better correlation between test 

results and actual performance than 

docs a straight emission test. 

There are two forms of transcon- 

ductance test which can be utilized in. a 

lube tester. In the first form (illustrated 

by fig. 131 giving a fundamental circuit 

with a tetrode under test), appropriate 

operating voltages are applied to the 

electrodes of the tube. A plate current 

* 

♦ 

V 
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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 

V 

Ml ♦ 
V 

V 

I—vww- 

r«HWr 

Fig. 131—Fundamental circuit of a trans- 

conductance tester using the "grid-shift" 

method 

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 tes' made under dy- 

namic conditions. 

The dynamic transconductance test 

illustrated in Fig. 132 gives a funda- 

mental circuit with a tetrode under test 

This method is superior to the static 

transconductance test in that ac voltage 

T AC 
€*1 u V 

V 

v 

vww- 

' Fig. 132—Fundamental circuit of a 

dynamic transconductance tester. 

s applied to the grid. Thus, the tube is 

ested under conditions which approxi- 

nate actual operating conditions. The 

ilternating component of the plate cur- 

rent is read by means of an ac ammeter 

of the dynamometer type. The trans- 

conductance of the tube is equal to the 

ac plate current divided by the input- 

signal voltage. If a one-volt nns signal 

is applied to the grid, the plate-current- 

meter reading in milliamperes multiplied 

by one thousand is the value of trans- 

conductance in micromhos. 

The power-output test probably 

gives the best correlation between test 

results and actual operating perform- 

ance of a tube. In the case of voltage 

amplifiers, the power output is indica- 

tive of the amplification and output 

voltages obtainable from the tube. In 

the case of power-output tubes, the per- 

formance of the tube is closely checked. 

Consequently, although more compli- 

cated to set up, the power-output test 

will give closer correlation with actual 

performance than any other single test. 

Fig. 133 shows the fundamental 

circuit 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 

AC 

V 

AC 

©- 
V 

—©- 

s+H-b 

Fig. 133—Fundamental circuit of a power- 

output tester for class A operation of lubes. 

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 current reading and known load 

resistance. In this way, it is possible to 

determine the operating condition of the 

tube quite accurately. 

Fig. 134 shows the fundamental 

circuit of a power-output test for class 

B operation of tubes. With ac voltage 



Electron Tube Testing 503 

applied to the grid of the tube, the 

current in the plate circuit is read on 

a dc milliammcter. The power output 

of the tube is approximately equal1 to; 

(L» X Ri,>/0.405, 

where P, is the power output in watts, 

is the dc current in amperes, and Rt 

is the load resistance in ohms. 

v 
•f OC 

MCTCM 

AC 
*i*jr 

v 

vnAaa. 

Fig. 134—Fundamental circuit of a power" 

output tester for class 0 operation of tubes. 

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 

control permits the supply of proper 

electrode 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 char- 

acteristics lest follow one of the meth- 

ods described. The method selected and 

the quality of the parts used in the test 

will depend upon the user's require- 

ments. 

Tube-Tester Limitations 

A tube-testing device can only indi- 

cate the difference between a given 

tube's characteristics and those which 

are standard for that particular type. 

Since the operating conditions imposed 

upon a lube 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 applications. The tube tester, 

therefore, cannot be looked upon ax a 

final authority in determining whether 

or not a tube is always satisfactory. 

Actual operating test in the equipment 

in which the tube is to be used will 

give the best possible indication of a 

tube's worth. 
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Resistance-Coupled 

Amplifiers 

Resistance-coupled, audio- 

frequency voltage amplifiers utilize 

simple components and are capable of 

providing essentially uniform amplifica- 

tion over a relatively wide frequency 

range. 

Suitable Tubes 

In this section, data are given for 

over 45 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 

appropriate 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; 0) the low 

frequency at which the amplifier cuts 

off is easily changed; and (4) tendency 

toward 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 with- 

Type Chart No. 

3AU6 2 6CG7 

3AV6 9 6CN7 

3BC5/ 6EU7 

3CE5 11 6FQ7/ 

3CB6 10 6CG7 

3CF6 n 6SL7GT 

4AU6 2 6SN7GTB 

4BQ7A 10 6T8A 

4BZ7 10 7AU7 

4CB6 11 8FQ7/ 

5BK7A 10 8CG7 

5BQ7A 10 12AT6 

5T8 5 12AT7 

6AB4 4 12AU6 

6A05 11 12AU7A 

6AT6 5 12AV6 

6AU6A 2 12AX7A 

6AV6 9 12AY7 

6BC5 11 12SL7GT 

6BK7B 10 12SN7GTA 

6BQ7A 10 20EZ7 

6BZ7 10 5879P 

6C4 3 5879T 

6CB6 11 7025 

6CB6A 11 7199P 

6CF6 11 7199T 

Typa Chart No. 
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KEY TO CHARTS 
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out encouotering any difficulties due to 

coupling through the power unit. When 

decoupling filters are not used, not 

more than two stages should be op- 

erated from a single power-supply unit 

C = 

C* = 

Cft — 

Hbfc = 

Rk = 

R«a = 

Rf = 

R, = 

V.G. = 

E« = 

Symbols Used in Resistance- 

Coupled Amplifier Charts 

Bfocldng Capacitor 0«0- 

Cathode Bypass Capacitor 0*1). 

Screen-Grid Bypass Capacitor 

(mO- 

Plate-Supply Voltage (volts). 

Voltage at plate equals plate- 

supply voltage minus drop in R, 

and R». 

Cathode Resistor (ohms). 

Screen-Grid Resistor 

(megohms). 

Grid Resistor (megohms) for 

following stage. 

Plate Resistor (megohms). 

Voltage Gain. 

Output Voltage (peak volts). 

This voltage is obtained across 

R, (for following stage) at any 

frequency within the flat region 

of the output vs. frequency 

curve, and is for the condition 

where the signal level is ade- 

quate 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 E« are the peak 

output volut« available when the crUl h 

driven from a low-impedance source. The 

listed valuer for the cathode resist or» are op- 

timum for any signal source. With a bigb- 

impedance source, protection against severe 

distortion and lots of gain due to input load- 

ing 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 (f,) is that value at which 

the high-frequency response begins to 

fall off. The frequency (L) 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 capaci- 

tors has only slight effect on perform- 

ance. One-half-watt resistors are usually 

suitable for R^, R,. R„ and R* resistors. 

Capacitors C and Cp should have a 

working voltage equal to or greater 

than £*». Capacitor C* may have a low 

working voltage in the order of 10 to 

25 volts. 

i 

m 

i 

*20** 

fACQUCNCv 

Triode Amplifier 

Heater-Cathode Type 

Capacitors C and C» have been 

chosen to give an output voltage equal 

to 0.8 E. for a frequency (L) of 100 

cycles. For any other value of fi, multi- 

ply values of C and C» by 100/f,. In 

Co 

R 

Cfc 

Dlagrun No. 1 

the case of capacitor C*, the values 

shown in the charts are for an amplifier 

with dc heater excitatioD; when ac is 

used, depending on the character of the 

associated circuit, the gain, and the 

value of L, it may be necessary to in- 

crease the value of C* to minimize 

hum disturbances. It may be desirable 

to operate the beater at a positive volt- 

age of from 15 to 40 volts with respect 

to the cathode. The voltage output at 

fi of "n" like stages equals (0.8)" x H*,, 

where E, is the peak output voltage of 

final stage. For an amplifier of typical 

construction, the value of f« is well 

above the audio-frequency range for any 

value of R-. 
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Pantaxfe Amplifier 

Heater-Cathode Type 

Capacitors C, C*. and C* have 

been chosen to give an output voltage 

equal to 0.7 x E. for a frequency (ft) 

of 100 cycles. For any other value of 

ft. multiply values of C, C*. and C* 

by 100/ft. In the case of capacitor Ct, 

the values shown in the charts are for 

# 

"k 
n H 

Ck 
Cot 

- e^b 

Diifrmin No. 2 

an amplifier with dc heater excitation; 

when ac is used, depending on the 

character of the associated circuits, the 

voltage gain, and the value of ft, it 

may be necessary to increase the value 

of C* to minimize hum disturbances. 

It may be desirable to operate the 

heater at a positive voltage of from 

15 to 40 volts with respect to the 

cathode. The voltage output at ft for 

"n" like stages equals (0.7)" x E. where 

E. is peak output voltage of final stage. 

For an amplifier of typical construc- 

tion, and for Rv values of 0.1, 0.25, 

and 0.5 megohm, approximate values 

of f* are 20000, 10000, and 5000 cycles 

per second, respectively. 

© 

12AY7* 

See Circuit 

Diagram 1 

— — ■■ 

*, «. R* la Cm Ca c w n. 

0.1 0.24 .1800 
_ mmm 13 24 

M 0i4 0.51 3700 MM MM 14 26 

0.51 1.0 7800 — — — 16 27 

0.1 0.24 1300 31 27 

IN 0.24 0.51 2800 MM MM 33 29 

0.51 1.0 — 5700 MM — — 33 30 

0.1 0^4 1200 MM 58 28 

m m 0.51 MM 2300 MM MM 30 30 

0.51 1.0   4800 MM — — 56 31 

• Oee triode oaH. * Peak votu. 

4 CoupUng capactton ahoutd be selected to give desired frequeacy reapoasc. Cathode reaistors 

•hooid be adequately bypassed. 
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Em Rp Rf 

1U 

0.22 

0.22 

0^2 

0.47 

0.47 

0.47 

1.0 

1.0 

0.22 

0.47 

1.0 

0.47 

1.0 

11 

1.0 

22 

0.340 

0.370 

0.380 

1.00 

1.1 

1.1 

1.90 

2.40 

Rk 

2700 

2900 

3100 

61 

621 

1 

131 

tyU 

0.057 

0.1 

0.1 

0.027 

0.023 

0.027 

0.017 

0.017 

5.8 

5.4 

5.3 

2.8 

2.7 

2.8 

1.7 

1.7 

0.0081 

0.0055 

0.0034 

0.0042 

0.0027 

0.0019 

0.0025 

0.0017 

16 

22 

25 

13 

1? 

25 

10 

19 

0.22 

0.22 

0J22 

0.47 

0.47 

0.47 

1.0 

1.0 

0.22 

0.47 

1.0 

0.47 

1.0 

22 

L0 

2.2 

0:52fr 

0.520 

0.520 

1.05 

1.15 

lio 

2.40 

2.70 

1340 

1390 

1420 

2700 

2880 

2860 

551 M 

rui 

0.059 

0.059 

0.059 

0.039 

0.037 

0.036 

0.028 

0.1 

8.1 

8.7 

8.6 

5.5 

5.4 

5.4 

3.2 

2i 

0.9081 

0.0053 

0.0032 

0.0041 

0.0027 

0.0019 

0.0023 

0.0015 

31 

43 

48 

34 

43 

50 

33 

40 

0.22 

0.22 

0.22 

0.47 

0.47 

0.47 

1.0 

1.0 

D22 

0.47 

1.0 

0.47 

1.0 

22 

1.0 

22 

0.5M 

0.540 

0.540 

1.15 

1.22 

1.31 

2.50 

220 

780 

783 

800 

1590 

1650 

1720 

3300 

3500 

0.077 

0.077 

0.077 

0.057 

0.049 

0.045 

0.036 

0.031 

13.2 

13.2 

13.1 

8.4 

7.4 

72 

5.3 

4.2 

in* o.i 

0.0(S3 

0.0033 

0.0045 

0.0027 

0.0017 

0.0022 

0.0015 

53 

55 

74 

56 

72 

82 

57 

72 

79 

104 

125 

105 

137 

161 

139 

184 

143 

192 

223 

189 

249 

294 

230 

323 

200 

270 

316 

275 

357 

418 

352 

466 

3AU6 

4AU6 

6AU6A 

12AU6 

See Circuit 

Diagram 2 

0.047 0.047 16 3.2 0.061 9 10 

0.047 18 2.5 0,1 0.033 11 11 

0.047 022 2.0 2 0.015 4 11 

0.1 3 1.6 0. 0. 10 n 

0.1 022 38 1.1 0.015 15 11 

0.47 0.1 4500 1.0 18 1 

022 022 68 0,7 3.015 14 11 

0.47 022 9500 0.5 0.0065 20 11 

022 1.0 115 0.43 0.0035 24 U 

0.047 0.047 920 3.9 0.062 20 11 

0.047 2 2.9 0.1 0.037 26 12 

0.047 0.22 2.5 400 0.016 29 12 

0.1 0.1 2 1.9 0. 24 12 KM 

.'I.I 

II 

M 

>%\U 

nn 

lit o.i 022 2 1.4- 0.0 6 33 2 

0.47 0.1 1.1 0.007 40 12 

022 022 0.8 0,015 31 12 

0.22 0.47 0.56 44 12 

022 1.0 0.48 0.0035 54 12 

0.047 0.047 870 4.1 0.065 38 12 

0.047 0.1 12 3.0 0.034 52 2 

0.047 022 1500 2.4 0.018 68 12 

0.1 1900 1.9 0.1 0. 44 2 

0.1 022 3000 1.3 0.016 68 12 

0.1 0.47 4 1.1 80 12 

022 022 0.9 0.015 5300 57 12 

0.22 0.47 0.52 0.007 82 12 nn 

022 0.46 0.0035 1.0 1 92 12 

6C4 

7AU7- 

9AU7 

12AU7A 

See Circuit 

Diagram I 

• One tiiode unit. * Peak volts. 
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6AB4 

12AT7# 

Sec Circuit 

Diagram 1 

IN 

5T8 

6AT6 

6CN7 

8CN7 

6SL7GT* 

6T8A 

12AT6 

!2SL7Gr 

19T8 

See Circoit 

Diagram 1 

0.1 

0.1 

0.1 

Q22 

m 

on 

0.47 

0.47 

0.47 

0.1 

0.1 

0.1 

Q2Z 

m 

0J22 

0.47 

0.47 

0.47 

0.1 

0.1 

0.1 

0.22 

0.22 

022 

0.47 

0.47 

0,47 

Rj Ret Ck 

0.1 

022 

0.47 

022 

0.47 

1.0 

0.47 

1.0 

22 

2680 

3060 

5500 

6300 

6930 

10900 

12500 

13500 

2.4 

2.00 

1.84 

1.33 

1.01 

0.92 

0.63 

0.52 

0.47 

0.026 

0.014 

0.0074 

0.0136 

0.0067 

0.0038 

0.007 

0.0043 

0.0031 

ox 

022 

0.47 

022 

0.47 

1.0 

0.47 

1.0 

22 

1407 

1674 

1786 

2890 

3860 

4660 

6960 

8450 

9600 

3.6 

10 

2.6 

1.75 

1.34 

1.14 

0.83 

0.67 

0.55 

0.029 

0.016 

0.0083 

0.0140 

0.0077 

0.0047 

0.0075 

0.0046 

0.1 

0.1 

022 

0.47 

0:22 

0.47 

1.0 

0.47 

1.0 

22 

974 

1404 

2169 

2510 

4200 

4950 

5700 

8720 

9700 

4.0 

3.1 

2.5 

1.9 

1.3 

1.1 

0.90 

= 13 

0.028 

0.015 

0.0083 

0.015 

0.0074 

0.0046 

0.0076 

0.0041 

0.0030 

E.* VJL 

8 

II 

13 

10 

14 

15 

13 

14 

18 

20 

28 

31 

24 

35 

42 

31 

39 

45 

37 

57 

78 

50 

78 

85 

57 

81 

88 

24 

25 

28 

25 

28 

28 

26 

28 

28 

31 

33 

34 

33 

33 

33 

31 

32 

32 

34 

34 

33 

33 

33 

32 

33 

32 

32 

5.4 22 2.5 0.025 42 0.1 0.1 

7.5 27 2.2 0.014 0.22 46 0.1 

0.0065 9.1 30 2.0 48 0.1 0.47 

30 15 0.013 7.3 0.22 7 0.22 

34 0,007 10 1.3 0.22 0.47 7 

12 37 1.1 81 0.22 1.0 

36 0.83 0.006 10 2 0.47 0.47 

39 5 14 0.7 0. 0.47 .0 14 

16 41 0.6 0. 2.2 15 0.47 

30 3.6 0.027 19 1900 0.1 0.1 

35 25 3.1 0.014 0.22 22 3.1 

0.0065 32 37 25 2.8 0.47 0.1 

2.2 0.0 4 24 38 0.22 022 34 

42 0,0065 34 1.7 022 0.47 4 181 

44 1.5 38 .0 45 0.22 

I \f. 

44 0.0055 29 6600 1.1 0.47 0.47 

46 0.9 0.0035 38 0.47 1.0 81 

43 47 91 0.8 0. 22 0.47 

34 0.027 40 15 0.1 0.1 

54 38 3.6 0.014 0.22 0.1 

>5 63 41 3.0 0. 0.47 21 0.1 

42 2.5 51 2600 0.013 0.22 0.22 

65 46 1.9 0.0065 0.22 0.47 u\} 

48 0.0035 77 3700 1.6 0.22 0.1 

0.006 61 48 0.47 52 12 0.47 

0.0035 74 50 63 1.0 0.47 1.0 

51 85 72 0.9 0.002 0.47 2.2 

• One iriode unit • Peak volu. 
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K 

0.1 

0.1 

0.1 

0.22 

0.22 

m 

0.47 

0,47 

0,47 

1H 

3M 

0.1 

0.1 

0.1 

0.22 

0.22 

0,22 

0.47 

0.47 

0.47 

0.1 

0.1 

0.1 

0.22 

0.22 

0,22 

0.47 

0.47 

0.47 

o.i 

0.22 

0.47 

0.22 

0.47 

1.0 

0.47 

1.0 

2.2 

0.35 

0.35 

0.35 

0.80 

0.80 

0.80 

1.9 

1.9 

1.9 

1700 

1700 

1700 

31 

3 

3 

T 

I 

T 

IK« 

01 

m 

Ml 

Ml 

HI 

0.044 

0.046 

0.047 

0.034 

0.035 

0.036 

0.021 

0.022 

0.023 

Ck 

4.6 

4.5 

4.4 

3.2 

3.1 

3.0 

1.8 

1.7 

1.7 

1/ Y.t 

0.020 

0.012 

0.006 

aoio 

0.005 

.0.003 

0.005 

0.003 

0.1 

0.1 

0.22 

0.47 

0.22 

0.47 

1.0 

0.47 

1.0 

2.2 

0.35 

0.35 

0.35 

0.80 

0.80 

0.80 

1.9 

1.9 

1.9 

700 

700 

700 

1200 

1200 

1200 

2500 

2500 

2500 

0.060 

0.062 

0.064 

0.045 

0.046 

0.048 

0.033 

0.034 

0.035 

7.4 

7.3 

7.2 

5.5 

5.3 

5.2 

3.5 

3.4 

3.3 

0.020 

0.012 

0.006 

0.010 

0.005 

0. 

0. 

0.003 

0.002 

M* 

MW 

0.1 

0.22 

0.47 

0.22 

0.47 

1.0 

0.4? 

1.0 

2,2 

0.35 

0.35 

0.35 

0.80 

0.80 

0.80 

1.3 

1.3 

1.3 

300 

300 

300 

600 

600 

600 

1200 

1200 

1200 

0.075 

0.077 

0.080 

0,056 

0.057 

0.058 

0.044 

0.046 

0.047 

10.8 

10.6 

10.5 

7.9 

7.5 

7.4 

5.3 

5.2 

5.1 

0.020 

0.012 

0.006 

0.010 

0.005 

0.1 

0.1 

0.1 

0.002 

13 

17 

20 

15 

21 

24 

21 

25 

28 

24 

28 

33 

24 

31 

34 

27 

32 

37 

25 

32 

35 

28 

37 

41 

34 

42 

48 

29 

39 

47 

43 

59 

67 

59 

75 

87 

39 

56 

65 

65 

87 

101 

98 

122 

140 

51 

68 

83 

81 

109 

123 

125 

152 

174 

As Pentode; 

5879 

See Circuit 

Diagram 2 

2.9 0.060 9 0.047 0.047 8 10 

0,047 0.1 2100 2.4 0.033 2 1 

2200 2.3 0.016 21 0.047 0.22 4 

0. 0.1 3200 1.8 0.027 10 2 

0.015 0.1 0.22 3900 .3 3 3 

0.1 0.47 43 1.0 0.007 6 3 

0.22 6200 0.87 0.015 12 13 0.22 

0.22 0.47 8 00 0.53 0.006 16 3 

9000 0.49 0. 19 14 022 . 

12 3.5 0.063 21 12 0.047 0.047 

1600 2.6 0.033 29 13 0.047 0.1 

35 0.047 0.22 2.4 0.016 13 

22 1.9 0.031 26 13 0. 0.1 

1.35 0.015 33 IH 0.1 0.22 2900 14 

0.007 0.47 34 1.1 40 14 0. 

0.22 0.22 45 0.92 0.015 28 14 

0 22 64 0.6 0.006 39 4 0.47 

0.22 82 0.52 47 4 . 

0.047 0.047 II 3.9 0.063 42 13 

0.047 5 2.8 0.033 65 13 0.1 

2.5 71 14 0.047 0.22 1700 0.016 

15 2 2.1 0.032 45 0.1 0.1 

74 15 34 1.4 0.0 5 0.1 0.22 

3700 1.1 0.007 83 15 0. 0.47 

0.015 0.1 022 43 0.97 50 15 

022 72 0i3 0.007 88 15 0.47 

0.63 0.003 94 15 0.22 .00 74 

As Triodc: 

5879 

See Circuit 

Diagram 1 

• Peak volts 
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6FQ7/6CG7 

6FQ7 

6SN7GTB' 

8FQ7/8CG7 

8FQ7- 

12SN7GTA* 

See Circuit 

Diagram 1 

0.047 " 0.04/ 

0.047 0.1 

0.047 0.22 

0.1 0.1 

0.1 0.22 

0.1 0.47 

0.22 0.22 

0.22 0.47 

0.22 1.00 

111 

3AV6 

4AVB 

6AV6 

6EU7* 

12AV6 

12AX7A% 

20EZ7# 

7025- 

See Circuit 

Diagram i 

111 
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0.047 

0.047 

0.1 

0.1 

0.1 

0.22 

0.22 

0.22 

0.047 

0.047 

0.047 

0.1 

0.1 

O.I 

0.22 

022 
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0.1 

0.1 

0.1 

022 

022 

0.22 

0.47 

0.47 

0.47 

0.1 

0.1 

0.1 

0.22 

0.22 

0.22 

0.47 

0.47 

0.47 

0.1 

0.1 

0.1 

0.22 

0.22 

0.22 

0.47 

0.47 

147 

1870 

2230 

2500 

3370 

411 

48 

71 

91( 

10500 

Ck 

IT 

2.5 

2.1 

1.8 

1.3 

1.1 

0.80 

0.65 

0.60 

W VA 

0.063 

0.031 

0.016 

0.034 

0.015 

0.006 

0.013 

0.007 

0.004 

0.047 

0.1 

0.22 

0.1 

0.22 

0.47 
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047 
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1500 

1860 

2160 

2750 

3550 

4140 
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71 
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2.2 
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0.71 

0.61 

0.066 

0.055 

0.015 

0.028 

0.015 

0.007 

0.016 

0.007 

0.004 

0.047 

0.1 

0.22 

0.1 

0.22 

0.47 

0.22 

0.47 

1.00 

1300 

1580 

184 

25 

3130 

3900 

4800 

6500 

7800 

3.6 

3.0 

2.5 

1.9 

1.4 

1.2 

0.95 

0.69 

0.58 

0.061 

0.032 

0.015 

0.031 

0.014 

0.0065 

0.015 

0.0065 

0.0035 

0.1 

0.22 

0.47 

0.22 

0.47 

1.0 

0.47 

1.0 

2.2 

4400 

4700 

4800 

7000 

7400 

7600 

12000 

13000 

14000 

2.7 

2.4 

2.3 

1.6 

1.4 

1.3 

05 

0.8 

0.7 

0.023 

0.013 

0.007 

0.012 

0.006 

0.003 

0.006 

0.003 

0.002 

0.1 

0.22 

0.47 

0.22 

0.47 

1.0 

0.47 

1.0 

22 

1800 

2000 

2200 

- 31 

Ul I 

3900 

5800 

6700 

7400 

4.0 

3.5 

3.1 

2.4 

2.1 

1.8 

1.3 

1.1 

1.0 

0.025 

0.013 

0.006 

0.012 

0.006 

0.003 

0.006 

0.1 

0.1 

0.1 

0.22 

0.47 

0.22 

0.47 

1.0 

0.47 

1.0 

22 

1300 

1500 

1700 

2200 

2800 

3100 

4300 

5200 

5900 

4.6 

4.0 

3i 

3.0 

2.3 

2.1 

1.6 

1.3 

1.1 

0.027 

0.013 

0.006 

0.013 

0.006 

0.003 

0.006 

0.1 

0.1 

14 

18 

20 

15 

20 

23 

16 

22 

25 

33 

41 

47 

35 

45 

51 

36 

45 

51 

59 

73 

83 

68 

82 

96 

68 

85 

96 

5 

6 

8 

6 

9 

11 

9 

11 

13 

18 

25 

32 

24 

34 

39 

30 

39 

45 

43 

57 

66 

54 

69 

79 

62 

77 

92 

13 

14 

14 

14 

14 

15 

14 

14 

15 

14 

14 

15 

15 

15 

16 

16 

16 

16 

14 

15 

16 

16 

16 

16 

16 

16 

16 

29 

35 

41 

39 

45 

48 

48 

52 

55 

40 

47 

52 

53 

59 

63 

62 

66 

68 

45 

52 

57 

59 

65 

68 

69 

73 

75 

• One trlod* unit. • Peak volta. 
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IN 

IN 

(LM7 

0.M7 

0.M7 

0.1 
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3800 

44 

72 

77 

84 

16 
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0.018 

0.016 

5.5 

5.5 

5.3 

2.9 

2.8 

2.6 

1.4 

1.2 

0.0084 

0.0054 

0.0034 

0.0044 

0.0029 

0.0020 

0.0023 

0.0017 

022 

022 

022 

0.47 

0.47 

0.47 

1.0 

1.0 

022 

0.47 

1.0 

0.47 

1.0 

22 

1.0 

22 

0.550 

0.620 

0.650 

1.00 

1.1 

1.1 

2.60 

2.60 

1.1 

•II 

U.I 

II 

16 

18 

1 

34 

3500 

3800 

7300 

7400 

0.072 

0.062 

0.062 

0.059 

0.059 

0.059 

0.029 

0.029 

9.5 

8.5 

8.5 

6.0 

6.0 

5.8 

2.7 

2.7 

0. 

0.0C53 

0.0034 

0.0048 

0.0031 

0. 

0. 

0.0016 

W4\ 

I w 

022 

022 

022 

0.47 

0.47 

0.47 

1.0 

1.0 

022 

0.47 

1.0 

0.47 

1.0 

22 

1.0 

22 

0.600 

0.680 

0.700 

125 

1.34 

1.53 

2J60 

3.00 

980 

10% 

1150 

2000 

2150 

2350 

400Q 

4700 

0.085 

0.084 

0.081 

0.064 

0.061 

0.057 

0.044 

0.038 

13.0 

12.0 

11.0 

7.9 

7.6 

7.1 

52 

4.3 

0.0065 

0.0055 

0.0033 

0.0045 

0.0029 

0.0019 

0.0023 

0.0015 

9 

13 

16 

12 

17 

2Q 

16 

21 

25 

25 

32 

35 

30 

32 

38 

35 

41 

49 

38 

48 

57 

42 

56 

64 

50 

70 

84 

10 

16 

23 

10 

15 

18 

10 

11 

30 

36 

43 

34 

41 

46 

33 

38 

51 

64 

74 

52 

67 

79 

51 

69 

18 

19 

20 

19 

20 

20 

19 

20 

20 

23 

24 

25 

23 

24 

24 

22 

23 

23 

26 

27 

27 

25 

26 

25 

24 

24 

24 

89 

114 

128 

111 

133 

152 

118 

139 

161 

208 

239 

183 

229 

262 

227 

281 

223 

288 

334 

265 

363 

416 

334 

427 

4BQ7A- 

4BZ7- 

5BK7A- 

5BQ7A- 

6BK7B* 

6BQ7A* 

6827' 

Sec Circuit 

Diagram 1 

3BC5/3CE5 

3CB6 

3CF6 

4CB6 

SAG 5 

6BC5 

6CB6 

6CB6A 

6CF6 

See Circuit 

Diagram 2 

• One triode uatt. 'Peak volts. 
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7199 

Pentode 

Unit 

See Circuit 

Diagram 2 

IM 

7199 

Trtode 

Unit 

Sec Circuit 

Diagram 1 

111 

022 

az2 

0.22 

0.47 

0.47 

0.47 

1.0 

1.0 

0.22 

02Z 

0.22 

0.47 

0.47 

0.47 

1.0 

1.0 

0i2 

0i2 

0.22 

0.47 

0.47 

0.47 

1.0 

1.0 

0.047 

a047 

0.047 

0.10 

0.10 

0.10 

0.22 

0.22 

0^2 

0.047 

0.047 

0.047 

0.10 

0.10 

(lift 

0.22 

0i2 

0.22 

0.047 

0.047 

0.047 

0.10 

0.10 

0.10 

0.22 

022 

0,22 

■ 

0.22 

0.47 

1.0 

0.47 

1.0 

22 

1.0 

2.2 

0.560 

0.600 

0.540 

0.870 

0.980 

1.00 

2.00 

2i0 

lk 

3700 

3900 

421 

61 

671 

671 

1221 

1281 

0.046 

0.043 

0.039 

0.036 

0.044 

0.043 

0.021 

0.024 

A 

4.50 

4.30 

4.00 

2.70 

3.00 

2.80 

1.44 

1.74 

E.* W. 

I Iv.l 0.1 

0.0055 

0.0033 

0.0046 

0.0030 

0.0020 

0.0028 

0.0016 

0.22 

0.47 

1.0 

0.47 

1.0 

22 

1.0 

22 

0.530 

0.600 

0.650 

1.12 

..40 

1.57 

2.50 

3.40 

1570 

1730 

1820 

3200 

3500 

3740 

65( 

75( 

0.069 

0.064 

0.061 

0.053 

0.042 

0.040 

0.039 

0.026 

7.50 

7.40 

7.30 

5.30 

5.10 

5.40 

2.80 

2.30 

0.0088 

0.0064 

0.0034 

0.0046 

0.0028 

0.0019 

0.0024 

0.0015 

0.22 

0.47 

1.0 

0.47 

1.0 

22 

1.0 

22 

0.600 

0.670 

0.720 

1.25 

1.43 

1.45 

3.00 

3.30 

9200 

1010 

1100 

1950 

3210 

AM 

4100 

4340 

0.086 

0.076 

0.076 

0.060 

0.053 

0.055 

0.040 

0.037 

11.2 

10.5 

10.0 

7.0 

6.4 

6.3 

*2 

3.6 

0.0085 

0.0052 

0.0033 

0.0044 

0.0027 

0.0019 

0.0022 

0.0016 

0.047 

0.1 

0.22 

0.1 

022 

0.47 

022 

0.47 

1.0 

1292 

1401 

1470 

2630 

3090 

3440 

6550 

8270 

9130 

32 

2.8 

2.4 

1.60 

1.24 

1.10 

0.70 

0.51 

0.44 

0.060 

0.032 

0.015 

0.029 

0.015 

0.008 

0.015 

0.0077 

0.0045 

0.047 

0.1 

022 

0.1 

022 

0.47 

022 

0.47 

1.0 

723 

836 

948 

1543 

2002 

2522 

4390 

6122 

8060 

4.0 

35 

2.9 

2.0 

1.6 

12 

0.79 

057 

0.47 

0.061 

0.032 

0.016 

0531 

0.016 

0.0082 

0.015 

0.0078 

0.0046 

0.047 

0.1 

022 

0.1 

022 

0.47 

022 

0.47 

1.0 

534 

726 

840 

1117 

1613 

2043 

3133 

4480 

4930 

4.0 

16 

10 

2.3 

1.7 

U1 

053 

059 

0.56 

0.061 

0.031 

0515 

0.031 

05155 

0.0078 

0515 

0,0079 

8.0045 

12 

17 

19 

16 

22 

25 

15 

21 

32 

38 

45 

35 

40 

45 

34 

39 

52 

66 

77 

41 

72 

82 

57 

74 

8 

10 

11 

9 

12 

14 

12 

16 

18 

16 

20 

24 

17 

24 

30 

24 

33 

41 

27 

38 

44 

26 

41 

51 

36 

51 

55 

73 

95 

109 

95 

113 

131 

119 

167 

82 

164 

190 

147 

209 

179 

277 

182 

236 

257 

221 

296 

345 

295 

378 

12 

13 

13 

13 

13 

14 

12 

12 

12 

14 

14 

15 

14 

14 

13 

13 

12 

12 

15 

15 

15 

15 

14 

15 

13 

13 

• Peak Totta. 
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Outlines 

METAL TYPES 

anAMtC 

TWELVAR 

BASE 

.400 

1 

MAX 

.us 

MAX 
.100 

U*K 

■ I .190 

-l- 

i 

MAX 

small- 

WAFER 

OCTAL 

MMATURC 

CAR 

~2~ 

Y X 

2A 2-5/8 2-1/16 

2i 3-1/4 Ml/16 

MAY 
32 

i 

i 
* 

& 3i 

4 33 

MAX. 

$ ^ 

\ 

4uax.- 

-3 

SMALL- 

WAFER 

OCTAL 

lA MAX 

3 
3 

MAX 

a 

MAX. 

14 

\ 
Z 

-4- 

SMALL- 

WAFER 

OCTAL 

0LASS TYPES 

x Y 

MAX MAX 

SMALL-BOTTOM 

MINIATURE 7-^tH 

-5- 

X t Z 

SA 1-5/8 1-3/8 1 ± 3/32 

» 1-3/4 1-1/2 1-1/8 ± 3/32 

X 2-1/8 1-7/8 1-1/2 ± 3/32 

sa 25/8 2-3/8 2 ±3/32 

SE 2-3/8 2-1/8 1-3/4 ± 3/32 

MAX 

T.t Z 
x Y 

MAX MAX. 

SMALL-BUTTON 

HMATURC 9-PIN 

M 

II 

•F 

U 

M 

at 

IF 

All MU«rt«tAte ii MKkts. 

M 

U 

-6 

X 

1-3/4 

2-3/16 

2-13/32 

%)5 

24/4 

3-1/16 

3-1/8 

2-7/16 

1 

1-1/8: 

1-9/16: 

1-25/32: 

1-13/16 : 

2 : 

2-1/8 : 

2-7/16 

2-1/2 

r 

1-1/2 

1-15/16 

2-5/32 

2-13/16 

2-3/8 

2-1/2 

2-13/16 

2-7/8 

1-3/4 

2-3/16 

±3/32 

±3/32 

±3/32 

± 3/32 

±3/32 

± 3/32 

2: 3/32 

- 3/32 

•K 1-29/32 
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SMALL 

CAP 

SKWTCD 

MMATUftC 

CAP 

Ik 

71 

n 

7C 

n 

7f 

i 
MAX. 

T 
X 

MAX. 

Amc 

/ SMALL-BUTTON 

■ MNIATimC B-«M 

-7- 

x 

2-27/32 

3-1/16 

3-9/32 

3-1/2 

2-17/32 

2-29/32 

2-7/16 ± 1/8 

2-15/32 MAX. 

2-7/9 A 1/9 

3-1/4 MAX. 

2-7/9 ± 1/9 

2-5/8 MAX. 

UMMAX. 

V 

X 

TB MAX. 

-6- 

X *-■ 

9* 1.979 1^50-1.500 

M t375 1.750-2.000 

90 2.625 23)00-2^50 

» 2J75 22SO-2JOO 

9E 3^60 2.770 MAX. 

UM 

X 

MAX TS 

SMALL-BUTTON 

OUOOCCAA iZ-m 

~9 

X 

3.375 

3.625 

K 4.110 

U 

t 

2.750-3.000 

3JX»-3^50 

3.766 MAX. 

UMMAX 

Z T 

MAX. 
TB 

X 

MAX, 

LARQE-BUTTQN 

NCONOVAL B-#M 

HO- 

IS i&l Iflfrjw IM 2.900 2.920 2.070-2JJO 

!S 2'5? 2-620 24)70-2.310 
3.230 2.920 2.370-2.619 

1g 4.125 1750 

3.110 2.730 

UMMAX 

T 

MAX 

X 
TB MAX 

1mr 

1H 3.1 2.770 

119 

111 

lie 

in 
ti» 

\ SMALL-BUTTON 
NOVAR B-WN 

HI— 

* r z 

3400 2.920 M00-2^9I 

3-019 2.700 2.050-1230 

3.110 2.730 24210-2.390 

34U 34116 2.510-2.690 

MAX 

1 

Y 
Tt 

MAX 

X 

MAX. 

O 

MAX 

\locxhn 

L- TYRE 

-a- 

X Y 

129 2-9/32 14/4 

Ttt 2-2S/32 2-1/4 

UC 3-5/32 2-5/8 

Mf —MWfMU M iMbM. 
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I MAX. 

T 

MAX. 

X 

MAX 

\ 

2 MAX 

OCTAL 

-13- 

m 

131 

13C 

isa 

m 

itf 

116 

tw 

X 

2-7/8 

3 

3-1/16 

3-5/16 

3-3/8 

3-7/16 

3-13/16 

4-3/16 

Y 

2-5/16 

2-7/16 

2.1/2 

2-3/4 

2-13/16 

2-7/8 

3-1/4 

3-9/16 

t 

1-9/32 

1-9/32 

1-9/32 

1-5/16 

1-9/32 

1-9/32 

1-9/32 

1-3/16 

A MAX 
SMALL 

CAP 

T 

T9 * 

MAX. 

\ 
OCTAL 

— Z MAX-H 

—14— 

X Y 2 

1U 3-5/16 2-3/4 1-5/16 

14B 39/16 a 1-9/32 

14C 35/8 31/16 1-9/32 

148 37/8 35/16 1-9/32 

ME 4-1/16 31/2 1-9/32 

14f 313/16 31/4 1-9/32 

I 5€3 MAX. 

TI2 

T 

X 

LAAGt-BUTTON 

OOOOECAA 12-PIN 

-15- 

X Y 

1U 2-875 2.250-2-500 

19B 3375 3.000 MAX. 

IK 3.625 3.000-3.250 

150 3125 2.750 

1.562 MAX 

SMALL 

CAP r 

2 MAX.—• 

X Ti2 

MAX. 

LAABC-BUTTOM 

DOOCCCAR (2-PIN 

-16- 

X Y Z 

16* 3.625 3.000-3.250 1.563 

1M 4.125 3.500-3.750 1.563 

IK 4.875 4.2504.500 1.563 

IW 4.375 4.000 MIN. 1.563 

Y 

MAX 

T12 

X 

MAX. 

LAAOZ-BuTtoN 

NOVAR »-P1N 

-17- 

X Y 2 

17A 3.180 2.800 2.290-2.460 

17B 3.4HI 3.030 2.510-2.690 

17C 4.160 3.780 3.260-3.440 

17B 3.550 3170 

HE 3710 3.330 2.810-2-900 

'•»« u*x KmSISW 

CAP 

r 

x UZ 
UAX, 

LABK-mjUOH 
NOW 

—18— 

X Y 

ItA 335 104 ±0.13 

IH 4.60 4.09 ±0.13 

M mimimuU h imUu 
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(.*•2 MAX, 

Y 

MAX 

X 

MAX 

-3H 

X V 

J!A iM 2.500 

Jll 3.130 2.750 

310 3.880 3.SM 

SXIRTEO 
1.902 MAX MfeJUOC 

Y 

X 

MAX 

I 

/TtflC 

Z_ UUWC-WJTTO* 

P*OVAft»^M 

—32— 

X T 

M 3.505 2.875-3.125 

m 4.130 3.500-3.750 

UUNK tUTRM 

-33- 

X V 

m 3.06 Mu 2.52-2.1 

AH ■tmraMaU hi iathet. 



Circuits 519 

Circuits 

THE circuits included in this Man- 

ual illustrate some of the more 

important applications of RCA re- 

ceiving tubes; they are not nec- 

essarily examples of commercial 

practice. These circuits have been 

conservatively designed and are ca- 

pable of excellent performance. The 

brief description provided with' each 

circuit explains the functional rela- 

tionships of the various stages and 

points out intended applications, ma- 

jor performance characteristics, and 

significant design features of the 

over-all circuit. Detailed descriptive 

information on individual circuit ♦ 

stages (for example, amplifiers, de- 

tectors, or oscillators) is given in the 

section on Electron-Tube Applica- 

tions earlier in this Manual, as well 

as in many textbooks on electron- 

tube circuits. 

Electrical specifications are given 

for circuit components to assist those 

interested in home construction. Lay- 

outs and mechanical details are omit- 

ed because they vary widely with the 

requirements of individual set build- 

ers and with the sizes and shapes of 

the components employed. 

Circuits designed for operation 

from both ac and dc voltage sup- 

plies should be installed in non-me- 

tallic cabinets or properly insulated 

from metallic cabinets. Potentiome- 

ter 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 trans- 

former such as the .EGA WP-26A 

I so tap should be used. 

Performance of these circuits de- 

pends as much on the quality of the 

components selected and the care em- 

ployed in layout and construction as 

on the circuits themselves. Good 

signal reproduction from receivers 

and amplifiers requires the use of 

good-quality speakers, transformers, 

chokes, and input sources (micro- 

phones, phonograph pickups, etc.). 

Coils for the receiver circuits 

may be purchased at local parts deal- 

ers by specifying the characteristics 

required: for rf coils, the circuit po- 

sition (antenna or interstage), tun- 

ing range desired, and tuning ca- 

pacitances employed; for if coils or 

transformers, the intermediate fre- 

quency, circuit position (lat if, 2nd 

if, etc.), and, in some cases, the 

associated tube types; for oscillator 

coils, the receiver tuning range, the 

intermediate frequency, the type of 

converter tube, and the type of wind- 

ing used (tapped or transformer- 

coupled). 

The voltage ratings specified for 

capacitors are the minimum dc work- 

ing voltages required. Paper, mica, 

or ceramic 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 capacitors having sub- 

stantially higher voltage ratings than 

thofee specified are used, they may not 

"form" completely at the operating 

voltage, with the result that the ef- 

fective capacitances of such units may 

be below their rated value. The watt- 

age ratings specified for resistors as- 

sume methods of construction that 

provide adequate ventilation; com- 
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pact installations having poor venti- 

lation may require resistors of higher 

wattage ratings. 

Circuits which work at very high 

frequencies or which are required 

to handle very wide bandwidths de- 

mand more than ordinary skill and 

experience in construction. Place- 

ment of component parts is quite 

critical and may require considerable 

experimentation. All rf leads to com- 

ponents including bypass capacitors 

must be kept short and must be prop- 

erly dressed to minimize undesirable 

coupling and capacitance effects. Cor- 

rect circuit alignment and oscillator 

tracking may require the use of a 

cathode-ray oscilloscope, a high-im- 

pedance vacuum-tube voltmeter, and 

a signal generator capable of sup- 

plying a properly modulated signal 

at the appropriate frequencies. Un- 

less the builder has had considerable 

experience with broad-band, high- 

frequency circuits, he should not 

undertake the construction of such 

circuits. 

LIST OF CIRCUITS Page 

25-1 AC/DC Superheterodyne Radio Receiver   522 

25-2 AM/FM Superheterodyne Radio Receiver   524 

25-3 FM Tuner   528 

25-4 FM Stereo Multiplex Adapter   531 

25-5 Three-Stage IF Amplifier/Limiter and Detector   534 

25-4 Preamplifier for Amateur Receiver (21-, 30-, and 50-MHz Ama- 

teur Bands and 27-MHz Citizens Band)   536 

25-7 Code-Practice Oscillator   538 

25-8 Citizens-Band Transceiver (26.965 to 27.255 MHz)   540 

25-9 Intercommunication Set (With Master Unit and Two or More Re- 

mote Units)   544 

25-10 High-Fidelity Audio Amplifier (Class ABi; Power Output, 15 

Watts)   546 

25-11 High-Fidelity Audio Amplifier (Class ABi; Power Output, 30 

Watts)   548 

25-12 High-Fidelity Audio Amplifier (Class ABi; Power Output, 50 

Watts)   550 

25-13 Two-Channel Stereophonic Amplifier (Power Output, 1 Watt Each 

Channel)   552 

25-14 Microphone and Phonograph Amplifier (Power Output, 8 Watts) 554 

25-15 Two-Channel Audio Mixer   556 

25-16 Phonograph Amplifier (Power Output, 1 Watt)   557 

25-17 Preamplifier for Magnetic Phonograph Pickup 

(With R1AA Equilization)   558 

25-18 High-Fidelity Preamplifier for Tape-Head Pickup 

(With NARTB Equilization)   560 

25-19 Preamplifier for Ceramic Phonograph Pickup 

(Cathode-Follower Output)   562 

25-20 Low-Dislorlioa Preamplifier (For Low-Output, High-Impedance 

Microphones)    -563 
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IS-Il Baas and Treblft Toive-Conlrol Ampiifitt   564 

25-22 Sine- Square-Wave Audio Signal Generacor   56<S 

25-23 Electronic Volt-Ohm Meter   J70 

25-24 Cathode-Ray Oscilloscope   574 

25-25 AU-Rorpose Power Supply   575 

25-26 VHP Tuner (For Black-and-While TV Receiver)   581 

25-27 Video IF Amplifiers and Sound-Channel Circuits (For Blaci-and- 

White TV Receiver)   585 

25-28 Video, AGC, and Sync Amplifiers, (For Blacfc-and-White TV 

Receiver)   588 

25-29 Vertical and Horizontal Inflection Circuits and High-Voltage 

Rectifier (For Black-and-White TV Receiver)    591 

25-30 Low-Voltage and Heater Supply (For Black-and-White TV Receiver) 596 
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INDEX 

faft 

Absolute Maximum System of Ratings 91 

AC/DC Superheterodyne Receiver   522 

Admttuocc, Input     27 

AU-Purpose Power Supply   57? 

AM Detection   t9 

AM/FM Receiver   524 

AmpUflcatloo   24 

Ampttftcatkm Factor (^)   13 

Amplifier: 

audio-frequency   13,24 

audio mixer, circuit   55^ 

cathode-drive   37 

cathode-follower   54,40 

class A   25,2« 

class AB   25,34 

class ABi   34 

class AB«   37 

ciaaa B   25,37 

class C   25 

high-fidelity   49, SS 

imcrmcdiaie-frequcncy, circuit » .534 

lltniter   50 

luminance   60 

parallel   24 

phmse-invertcr   51 

preampliilcr, circuits .. 558, 560, 562, 563 

push-pull   28,31 

radio-frequency   25,52 

remote-cutoff   27,56 

resistance-coupled     26 

»ync   61 

telcvUlon   56 

tone-control   45- 

tone-control, circuit   564 

video   58,60 

voltage   25 

volume-expander   JO 

Amplifiers: 

if   52 

tuned   52 

wideband   54 

Amplitude Modulation (AM)     19 

Anode     5 

Application Guide for RCA 

Receiving Tubes   97 

ArcrBack Limit   93 

Audio Mixer   556 

Audio Signal Generator    566 

Page 

Automatic Frequency Control (AFC) 74 

Automatic Gain Control (AGC) .... 46,44 

Automatic Volume Control (AVC) 46 

Mass and Treble Tone-Conirol 

Amptiflcr Stage   564 

Beam Power Tubes   9 

Bias: 

battery    42 

cathode (tdf)   82 

diode   21 

grid-resistor   22,83 

Burst   60,71 

Bypassing   82 

Calculation of: 

ampUfication factor   13 

cathode (self-bias) resistor   42 

cathode load resistor   42 

control-grid-pl&te iransconductance . 14 

filament resistor power dissipation . 86 

filament (or heater) resistor value . 80 

gain-bandwidth product   57 

harmonic distortion   30, 32 

heater wam-up lime   79 

load resistance   31, 35 

noise figure   55 

operating conditions from 

conversion nomograph   32 

peak inverse plate voliagc   93 

plate efficiency   14- 

plate resistance    13 

power output   29, 35 

power sentitivity   14 

Q (selectivity)   32 

resonant frequency   52 

screen-grid voltage dropping resistor 95 

transconduciance   14,4! 

voltage ampilficatloft (gain) 26,40 

Capacltivc Division     54 

Capacitor-Input Filter   87 

Cathode: 

bias   82 

bypassing     82 

connection •  41 

current   81 

directiy heated   3 

drive     37 
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follower.   40 

indirectly heated   4 

ionic-heated      • 6 

resistor   42 

types   3 

Cathode-Ray Oscilloscope   574 

Characteristic Curves, loterpretaikm of 94 

Character tet ka: 

ampHflcation factor       13 

comroHtrid-plate uansconductance . 14 

conversion transconductance   14 

dynamic   13 

plate resistance   13 

static  • • •     13 

Charts and Tables: 

arid-No.2 input rating chart  96 

picture tube characteristics chsrt .. 495 

outline drawings   313 

resistance-coupled unpUBer   504 

types for repUccment use  444 

Choke-Input Fitter   47 

Chrominance Channel    61 

Circuit Diagram of: 

ac/dc superheterodyne radio receiver 521 

a 1-purpose power supply    574 

AM/FM superheterodyne radio 

receiver . t  524 

audio aignal generator         566 

baas and treble tone-control 

amplifier ...       564 

cathode-ray oscilloscope   574 

citizens-band transceiver   540 

code practice oscillator   334 

electronic volt-ohm meter  570 

FM stereo multiples adapter  531 

FM tuner   521 

high-fidelity, i5*w audio amplifier .. 546 

high-fidelity, 30-w nudio -amplifier ., 944 

high-fidelity, 50-w audio amplifier .. 550 

intercommunication set   544 

k>w-distortioo preamplifier  563 

low-voltage and Mater supply 

(for tv receiver)    596 

microphone and phonograph 

amplifier     554 

phonograph amplifier   557 

preamplifier for amateur receiver .. 536 

preamplifier for ceramic 

phonograph-pickup    562 

preamplifier for magnetic 

phonograph-pickup  554 

preamplifier for tape-bead pkkup * 560 

three^stage if amplifier/ ttmher 

and ratio detector     $34 

two-channd audio mixer  556 

two<hanoel, 1-w stereu amplifier .. 552 

vertical and horlzooul deflection 

tircuft* and ttsh**<flujc rectifier 91 

video, age, and sync amplifiers ... 544 

video if amplifiers and sound-channel 

circuits     545 

vhf tuner     541 

CitbenstBand Transceiver 540 

Fnge 

Code-Practice OsciEator  338 

Coior Demodulation   69 

Color Pkturc Tubes   13 

Color Television   60 

Communications Transceiver    16 

Contact Potential   44 

Conversion Nomograph, Use of  32 

Conversion Transconductance ......... 14 

Corrective Filter   43 

Cross-Modulation   27 

Current: 

cathode   81 

dc output   92 

grid   44 

peak plate   93 

plate   3 

Curvet, Interpretation of Characteristic . 94 

Cutoff   27 

Oast. Heaiet    4 

Deflection Circuits: 

horizontal    66 

vertical   64 

Degeneration (See Inverse Feedback) •• 34 

Delayed Automatic Volume Control 

(DAVC)    47 

Demodulation   19,69 

Desigfi-Ceater System of Ratinfs   91 

Design-Maximum System of Ratings ... 91 

Detection: 

AM   19 

diode   20 

discrlmiaator   23 

FM   22 

grid bias  21 

grid reebtor and capadtor   22 

ratio detector   24 

ejracferonoua      

Diode: 

biasing   21 

considers lions    3 

detection   20 

piscrimiDator       23 

Dress of Circuit Leads   46 

Dyaamk Characttttaikg  13 

Electron: 

considerations   3 

secondary   6,9 

Electronic Volt-Ohm Meter   370 

Electrons, Electrodes, and Electron 

Ttebet     3 

Jtectron Tube Application     15 

Electron Tube Characteristics *  13 

Electron Tube Installation    79 

Electron Tube Testii*   500 

Electron-Ray Tubes   77 

Bmlerioa: 

current  «... 5 

secondary   1,9 

test   301 

EfadNO, JnveaL   - 25,34 
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Pat* 

Filament (also see Heater and Cathode): 

operation   3,79 

resistor       80 

aerie* operation   80 

ahum resistor   80 

supply voltaee   ... 79 

Filter: 

capacitor-input   87 

choke-Input   87 

correctiTe   43 

radio-frequency   87 

smoothing   87 

FM Detection   22 

FM Stereo Multiplex Adapter   531 

FM Tuner      f 528 

Formula* (see Calculation) 

Frame Grid   7 

Frequency Conversion   75 

Frequency Modulation (FM)     22 

Fun-Wave Rectifier   5, 17 

Gain (Voltage AmpUAcatioo)  26 

General System Functions   15 

Generic Tube Types   4 

Grid: 

bias   83 

Ma* detection   21 

control   6,7 

current   84 

resistor   83 

resistor snd capacitor detection ... 22 

screen   7 

suppressor   8 

vohage supply   82 

Grid-Plate Capacitance   7 

Grid-Plate Transconductance   14 

Half-Wave Rectifier  ' 5, 17 

Harmonic Distortion  30, 49 

Heater: 

cathode   4 

cathode bias   81 

cathode connection   8! 

resistor   80 

series operation   80 

shunt resistor   80 

supply Ytftage  79 

wann-up time     91 

Hexode Mixer   77 

High-Fideltty Amplifiers   49, 88 

High-FidelHy, IS-w Audio Amplifier ... 546 

High-Fidelity, 00-w Audio Amplifier ... 548 

High-FideUty, 30-w Audio Amplifier ... 550 

Higb-Vottagt Regulations   69 

Horheontal Deflection   66 

Hum and Noise Characteristics  94' 

4 

IF Amplifier/Limiter and Ratio Detector 534 

Impedance, Input   27 

Injection Vokage   56 

Input Admittance   "27 

Input Capacitance     94 ^ 

Instantaneous Peak Voltage     93 

Page 

Intercommunkitlon Set   544 

Interekctrode Capacitances   7,94 

Intermoduiation Distortion   49 

Interpretation of Tube Data    91 

Inverse Feedback: 

constant-current type   40 

coostant-voltage type   38 

Key: Basing Diagrams. Inside Back Cover 

Kinescopes    10 

Limiters   50 

Load resistance  31 

Local Oscillator   57 

Low-Distortion preamplifier   563 

Luminance Amplifier    60 

Maximum Ratings   91 

Mercury-Vapor Rectifier: 

considerations   6 

interference from   87 

Mho-micromho   14 

Microphone and Phonograph Amplifier . 554 

Mixer: 

audio   556 

bexode       77 

pentagrid   77 

vhf tuner   56 

Modulated Wave   19 

Modulation   19 

Modulation-Distortion   27 

Muki-Electrode and Multi-Unit Tubes .. 9 

Multiplex Adapter for FM Stereo   531 

Multivibrator   72 

Noise   54 

Noise Figure    55 

Noise Immunity   65 

Novar   10 

Novar Tube, Parts of   2 

Nuvistor    10 

Operation, Typical Values    94 

Oscillator: 

considerations    72 

local   57 

multivibrator   72 

reiaxatkm   72 

aynchroguide   73 

Oscilloscope     574 

Output Capacitance   94 

Output-Coupling Devices   88 

Parallel Operation    28, 

Peaking: 

series     58 

shunt %      58 

Peak Inverse Plate Voltage   93 

Peak Plate Current   93 

Pentairid Converter     9 

Pentagrid Mtxer   77 

Pentode Consideralions   8 

Phase Inverter      51 

Pbonopgn^* Amplifier   557 
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Phonograph and Tape Preampliflers 43 

Picture Tube: 

characteristica ctiart   495 

corona coxuldcralions     90 

deftoction    10 

dust coo si derations   90 

essential clcrpcms    10 

handllna piecautlons    90 

hifh-vohate comlderatloos   89 

humidiry considerations   89 

safety considerations   90 

screen   10 

structure   10 

x-ray radiation precautions  90 

Plate: 

current   5 

dissipation   92 

effickrey   14 

load   21 

vesistance   13 

ToHage supply   81 

Plate-Cathode Capacitance   7,94 

Power Output: 

calculations    29 

lest   500 

Poato Sensitivity   14 

Power Supply   578 

Preamplifier for Amateur Receiver .... 536 

PreampllfteT for Ceramic Phonograph 

Pickup'  562 

Preamplifier for Magnetic Phonograph 

Pkkup   558 

Preamplifier for Tape-Head Pickup ... 560 

Preamplifiers, Phonograph and Tape ... 43 

Push-Puli Operation   28. 31 

Q (selcctiviiy)   52 

Radio-Frequency: 

amplifier   25, 52 

flher   87 

Radio Receiver     15 

Ratings: 

absolute-maximum system   91 

design-center system   91 

design-maximum system   91 

Ratio Detector   24 

Rectification   17 

Rectifiers: 

full-wave 5, 17 

half-wave   5, 17 

ionic-heated cathode   6 

parallel operation of   18 

platc-charactcflstlcs curves  94 

voitage doublet   18 

Relaxation Oscillator   72 

Rcmote-Cutofl Tubes   27 

Resistance-Coupled Amplifiers   26 

Resistance Coupling   26 

Reskior: 

cathode (self-biasing)   82 

center tap    80 

6D1 

Poge 

filament   80 

plate load   31 

screcry-grid    85, 95 

Resonant Circuits   52 

Saturation Current   5 

Scanning PupdamenUb   61 

Screen Orid (Grid No.2): 

consider a tions   7 

input   95 

voltage supply    84 

Secondary Electrons   8,9 

Secondary Emission   S 

Selectivity (Q)   52 

Self Bias (cathode bias)   82 

Shielding    85 

Short-ClrcuH Test   500 

Signal Generator   566 

Signal-to-Noiae Ratio   54 

Space Charge   5, 9 

Static CharacteHstics   13 

Stereo Circuits   531, 552 

Superheterodyne Receiver (ac/dc)   522 

Suppressor Orid (Grid No.3)   8 

Sync   62 

Sync Circuits   62 

Sync Separator   63 

Synchroguidc   73 

Synchronous Detection   70 

Technical Data for Tube Types  105 

Tctevbion: 

color demodulation   69 

horizontal deflection   66 

if ampUfiera   57 

picture tubes   10,89 

receiver   16 

rf amplifiers  56 

scanning   8! 

sync circuits   62 

vertical deflection   68 

Testing Electron Tubes   500 

Tetrode ConsidtTations   7 

Three-Stage IF Amplifier/Limfter 

and Ratio Detector   534 

Tone-Control Amplifier Stage   564 

Tone Control   45 

Transceiver, Citizens-Band   540 

T ransconductance: 

conversion   14 

grid-plate   14 

test    501 

Trk>de Considerations   6 

Tube; . 

outlines   513 

ratings, interpretation of   9! 

tester requlrcmcnis  502 

Tube Types, Technical Data   105 

Tuned Amplifiers   52 

Tuner, PM   528 

Tuners, Television   56 

Tuning Indicators    77 

TV Scanning, Sync, and Deflection . • • • 61 
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Page 

Twin diode—ttiodt    20 

Two-Qiinnd Audio Mixer   556 

Two-Chennd Sureophonic Ampfifter ... 552 

Typical Operation Value*, 

Interpretation of  94 

Vertical and Horizontal Deflection 

Circuki and High Vottape Rectifier 591 

Vertical Deflectkm   64 

Video Amplifiers    56, 60 

Video, AOC, and Sync Amplifiers .... 568 

Video IF Amplifiers and Sound-Channel 

Circuits       565 

VHP Tuner    56! 

Vohafe: 

amplification, das* A   IS 

'ere 

doubier rectifier     16 

peak heater-cathode     92 

peak, inveree plate 91 

wpply     61 

Vottaft Doubier    16 

Volt-Ohm Meter   570 

Vohune Control: 

aatooiatic (AVC)   46 

by grid-voluge variation 65 

by screen-srid-vohase vanaw^ ... (5 

delayed automatic (DAVC) 4? 

Volume Compressor and Expanoer . ... 30 

Wideband (Video) 

Amplifiers   
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RCA Technical Publications 

on Electron Tubes, Semiconductor Products, 

and Batteries 

COPIES of the publications listed 

below may be obtained from your 

RCA distributor or from Commercial 

Engineering, Radio Corporation of 

America, Harrison, N. J. 

Electron Tubes 

• RCA ELECTRON TUBE HANDBOOK 

—HBO (7%" x SH"). Five 2 ^4-inch- 

capacity binders. Contains over 7500 

pages of looseleaf data and curves on 

RCA receiving tubes, transmitting tubes,, 

cathode-ray tubes, picture tubes, photo- 

cells, phototubes, camera tubes, ig- 

nitrons, vacuum gas rectifiers, traveling- 

wave tubes, premium tubes, pencil 

tubes, and other miscellaneous types 

for special applications. Available on 

subscription basis. Price $20.00* includ- 

ing service for first year. Also available 

with RCA Semiconductor Products 

Handbook HB-10 at special combina- 

tion price of $25,00.* 

• RADIOTRON* DESIGNER'S HAND- 

BOOK—4th HdiUon (8%w x 5Viw)— 

1500 pages. Comprehensive reference 

covering the design of radio and audio 

circuits and equipment.. Written fo^ 

the design engineer, student, and ex- 

perimenter. Contains 1000 illustra- 

tions. 2500 references, and cross- 

referenced index of 7000 entries. 

Edited by F. Langford-Smith, Price* 

17.00. 

• RCA PHOTOTUBE AND PHOTOCELL 

MANUAL—PT-60 W x SH")—192 

pages. Wcll-illustratcd informative man-, 

ual covering fundamentals and operat- 

ing considerations for vacuum and gas 

phototubes, multiplier phototubes, and 

photocells. Also describes basic appli- 

cations for these devices. Features easy- 

to-use selection chart for multiplier 

phototubes. Data and performance 

curves given for over 90 photo-sensitive 

devices. Price $!.50.*l 

• RCA TRANSMITTING TUBES—TT-S 

(SVi" x 5%")—320 pages. Gives data 

on over 180 power tubes having plate- 

input ratings up to 4 kw and on as- 

sociated rectifier tubes. Provides basic 

information on generic types, parts 

and materials, installation and applica- 

tion, and interpretation of data. Con^ 

tains circuit diagrams for transmitting 

and industrial applications. Features 

lie-flat binding. Price $1.00.*+ 

• RCA INTERCHANGEABILITY DIREC- 

TORY>OF INDUSTRIAL-TYPE ELECTRON 

TUBES—ID-1020-G (10%" x 8%")—12 

pages. Lists more than 2500 basic type# 

designations for 22 classes of industrial 

tube types; shows the RCA Direct Re- 

placement Type or the RCA Similar 

Type, when available. Single copy free 

on request, 

• RCA INDUSTRIAL RECEIVING-TYPE 

TUBES—RTF I04E (10%" x 8%")—32 

pages. Concise technical data on 225 

types used in military, industrial, and* 

commercial equipment Includes appli- 

cation guide, chart of prototype versus 

similar RCA industrial types, inter- 

changeability list of. domestic versus 

RCA replacements, terminal diagrams, 

and socket and connector information. 

Price 30 cents.* 

• RCA RECEIVING TUBES AND PIC- 

TURE TUBES—1275M (lO7/#" x 8%") 

—56 pages. New, enlarged, and up-to- 

date booklet contains classrftcation chart, 

application guide, characteristics chart, 

and base and envelope connection dia- 
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grams on more than 1300 entertainment 

receiving tubes and picture tubes. Price 

40. cents.* 

• RCA INTERCHANGEABIUTY DIREC- 

TORY OF FOREIGN vs. U.S.A. RECEIV- 

ING-TYPE ELECTRON TUBES—ERT- 

197E (8%" x 10%")—8 pages. Covers 

approximately 800 foreign tube types 

used principally in AM and FM radios. 

TV receivers, and audio amplifiers. In- 

dicates U.S.A. direct replacement type 

or similar type if available. Price 10 

cents.* 

• RCA PHOTOCELLS—CSS-800 (10%" 

x 8%")—36 pages. Contains a se- 

lection of photocell-circuit diagrams; 

technical data and characteristic curves 

of RCA photoconductive, photojunc- 

tion, and photovoltaic cells; interchange- 

ability information. Also contains rep- 

resentative circuits. Price 40 cents.*f 

• RCA NUV1STOR TUBES FOR INDUS- 

TRIAL AND MILITARY APPLICATIONS 

—1CE-280 (10%" x 8%")—16 pages. 

Describes unique features of nuvistors 

and includes tabular data, dimensional 

outlines, curves, terminal diagrams, and 

socket information. Price 25 cents.*t 
» 

• RCA COMMAND TUBES—RIT-105— 

36 pages. Detailed technical data for 

six "command" types including types 

12AT7WA, 5654, 5670, 5751, 5814A, 

and 6136. These types arc intended for 

use in critical industrial, aircraft, and 

other equipment requiring exceptional 

stability and reliability under severe en- 

vironmental conditions. Price 40 cents.* 

• RCA NOVAR TUBES—1CE-311—12 

pages. Describes unique features of 

novar tube types and includes tabular 

data, dimensional outlines, curves, and 

terminal diagrams. Single copy free on 

request. 

• RCA PHOTOMULTIPLIER AND IMAGE 

TUBES—PIT-700 (10%" x 8%")—36 

pages. Includes concise data on RCA 

photomuhiplier tubes, £,as and vacuum 

pbotodiodes, sockets and- shields for 

phototubes, and dimensional outlines 

for photo and image tubes. Price 60 

cents.* 

• PRODUCT GUIDE FOR RCA POWER 

TUBES—PWR-506A—32 pages. Coti- 

tains tabulated data on all RCA power 

tubes in order of type designation within 

each general class of service. Includes 

maximum ratings, temperature ratings, 

heater or filament requirements, outline 

drawings, and basing diagrams. Price U 

cents.* 

• RCA INDUSTRIAL TUBES PRODUCT 

GUIDE—TPG-200 (10%" x 8%")— 28 

paps. Covers all RCA industrial-tube 

product lines. Gives a brief description 

of each product line together with quick- 

selection data. Single copy free on re- 

quest. 

• RCA POWBl TUBES CLASSIFICATION 

CHARTS—PWR-504—12 pages. Groups 

all power tube types by their rated 

classes of service and lists them in order 

of power capability. Price 15 cents/ 

• RCA STORAGE TUBES AND CATHODE- 

RAY TUBES—STC-900A—16 pages. 

Contains technical information on RCA 

storage tubes, special-purpose kine- 

scopes and oscillograph-type cathode- 

ray tubes including display-storage tubes, 

computer-storage tubes, radechons, scan 

conversion tubes, flying-spot tubes, 

monitor, projection, transcriber, and 

view-finder kinescopes; as well as 

data on fluorescent screens. Price 15 

cents.k 

• RCA TRAVELING-WAVE TUBE CLASSI- 

FICATION CHARTS—MWD-IOIB—4 

pages. Contains catalog-type data. Sin- 

gle copy free on request. 

• RCA PENCIL TUBE CLASSIFICATION 

CHARTS—MWD-102A—4 pages. Con- 

tains catalog-type data. Single copy free 

on request 

• RCA SOUD-STATE DEVICE CLASSIFI- 

CATION CHARTS—MWD-104B-4 

pages. Contains catalog-type data for 

solid-state microwave devices. Single 

copy free on request. 

• RCA CAMERA TUBES—CAM-600A— 

26 pages. Contains classification charts, 

defining data and typical characteristic 

curves for RCA image orthicons and 

vidicons. Camera tubes recommended 
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recommended for new equipment de- 

sign are high-lighted. Eric© JO cents.* 

• "TECHNICAL BULLETINS—Aulhorired 

information on RCA receiving tubes, 

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. 

* 

Semiconductor Products 

• RCA SEMICONDUCTOR PRODUCTS 

H A N D B O O K—KB-10. Two binders, 

each L x 5%" W x 2%" D. Con- 

tains over 1000 pages of loose-leaf data 

and curves on RGA semiconductor 

devices such as transistors, silicon rec- 

tifiers, and semiconductor diodes. Avail- 

able on a subscription basis. Price 

S 10.00* including service for first year. 

Also available with RCA Electron Tube 

Handbook HB-3 at special combina- 

tion price of $25.00.* 

• RCA SILICON CONTROLLED RECTI- 

FIER EXPERIMENTER'S MANUAL—KM-TO 

(8%" x 5%")—go pages. Cpniains 14 

practical and interesting control cir- 

cuits that can be built with a comple- 

ment of active devices available..in-kit 

form. Includes photographs,, schematic 

diagrams, and descriptive writeups- Also 

includes brief descriptions of solid-slate 

components used (rectifiers, transistors, 

SCR's) and short section on trouble- 

shooting. Price 95 cents. *t 

• RCA TRANSISTOR MANUAL—SC-12 

(8H" x 5%'*)--480 !pages. Contains 

up-to-date definitive data on over 630 

semiconductor devices including tunnel 

diodes, silicon controlled rectifiers, va- 

ractor diodes, conventional rectifiers. 

and many classes of transistors. Fea- 

tures easy-to-understand text chapters, 

as well as tabular data on RCA discon- 

tinued transistors. Contains over 40 

practical circuits, complete with parts 

lists, highlighting semiconductor-device 

applications. Price $l.50.*t • 

• RCA TUNNEL DIODE MANUAL— 

TD-30 (8H" x 5H-1—160 pages. De- 

scribes |he microwave and switching 

capabilities of tunnel diod^. Contains 

605 % 

information on theory and character- 

istks, and on tunnel-diode applications 

in switching circuits and in microwave 

oscillator, converter, and amplifier cir- 

cuits. Includes data for over 40 RCa 

germanium and gallium arsenide tpn- 

nel diodes and tunnel rectifiers. Price 

$1.50.*t 

• RCA SEMICONDUCTOR PRODUCTS 

GUIDE—SPG-20IA (10%" x 8%") 

—20 pages. Contains classification 

chart, index, and ratings and char- 

acteristics on RCA's line of transistors, 

silicon rectifiers, semiconductor diodes, 

and photocells. Single copy free on re- 

quest. 

• RCA SILICON RECTIFIERS—62S25—6 

pages. Describes RCA's line of diffused- 

junction rectifiers, includes nvaximutn 

ratings and characteristics plus rectifier 

circuit chart which shows voltage and 

current relationships together with 

waveforms for single and polyphase 

rectifier circuits. Single copy free on re- 

quest. 

• RCA SILICON RECTIFIER INTER- 

changeability DIRECTORY _ ice'. 

229A—-16 pages. Contains replacement 

mformation, ratings, characteristics, and 

physical dimensions for mote than 

silicon and selenium rectifiers. Price 25 

dents.* 

• RCA SILICON POWER RECTIFIERS— 

62510—8 pages. Contains technical data 

on RCA's line of diffused-junction sili- 

con power rectifiers. Includes quick- 

selectioo guide for stud-type and high- 

voltage "slack" and "stick" type recti- 

fiers. Single copy free on request. 

• RCA DIFFUSED-JUNCTION SILICON 

RECTIFIER STACKS AND BRIDGES—SRS- 

'300—10 pages. Contains technical data 

on RCA's diffused-junction silicon recti- 

fier stacks and bridges. Characteristics 

of basic rectifier circuits are also given 

to assist in selection of proper RCA 

rectifier device. Price 20 cents.* 

• RCA SMALL-SIGNAL SILICON N-P-N 

TRANSISTORS—SST-210—8 pages. Con- 

tains technical data on 2N2102 family 

of silicon transistors Including high- 

voltage Lypes, veiy-hiih voltage types. 
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linear-beta types, and general types. 

Also includes quick-reference guide. 

Price 20 cents.* 
# • r , _ / . 

Integrated Circuits 

• RCA LINEAR INTEGRATED CIR- 

CUIT FUNDAMENTALS—(8Vi" x 5H'*) 

240 pages. Contains basic principals 

involved in design and applicqtion of 

linear integrated circuits—includes de- 

scription of silicon monolithic fabri- 

cation process—derivation of design 

equations and performance criteria- 

schematic diagrams, operating charac- 

teristics, and performance data for 

RCA (multiple-function silicon inte- 

grated circuits for a variety of linear 

applications. Price 2.00*1 

Batteries 

• RCA BATTERY MANUAL—BDG-111 

(lOfi" * 8*4")—68 pages. Contains in- 

formation on dry cells and batteries 

carbon zinc, mercury, and alkaline 

types, includes battery theory and ap- 

plications, detailed electrical and me- 

chanical characteristics, a classification 

chart, dimensional outlines, and termi- 

nal connections on each battery type. 

Price 30 cents. *t 

• RCA BATTERIES—BAT-134H (lOH" 

x. BH"—36 pages. Technical data on 

146 carbdn'-tinc, alkaline, and mer- 

cury batteries for consumer and in- 

dustrial applications. Includes replace- 

ment information for 4000 portable 

radios, and cross-references 860 do- 

mestic battery types to their RCA re- 

placements. Price 35 cents.* t 

Test and Measuring 

Equipment 

• INSTRUCTION BOOKLETS — Illus- 

trated instruction booklets are available 

for all RCA test instruments at the 

prices indicated below. 

WA-44A (Audio Signal 

Generator)  $0.50* 

WA-44C (Audio Signal 

Generator)  1.00? 

WO-33A (Super Portable 

Oscilloscope)  1.00* 

WO-88A (5-in. Oscilloscope) .. .0.75* 

WO-9IA (5-in, Oscilloscope) ,..1.00* 

WO-91B (5-in. Oscilloscope) ...1.00* 

WR-36A (Dot-Bar Generator) .0.30* 

WR-46A (Video Dot/Crosshatch 

Generator)  1.00>* 

WR-49A (RF Signal 

Generator)  0.50* 

WR-49B (RF Signal 

 Generator)  1.00* 

WR-50A (RF Signal 

Generator)  1.00* 

WR-51A (Stereo FM Signal 

Simulator)  1.00* 

WR-52A (Stereo FM Signal 

Simulator)  1.00* 

WR-6iB (Color-Bar 

Generator)  1.00* 

WR-64A (Color Bar/Dot/Cross- 

batch Generator) 1.00* 

WR-64B (Color/Bar/Dot/Cross- 

hatch Generator)  1.00* 

WR-67A (Test-Oscillator) .....0.25* 

WR-69A (Tclevision/FM Sweep 

Generator)  1.00* 

WR-70A (RF-IF-VF Marker 

Adder)  0.75* 

WR-86A (UHF Sweep 

Generator)  0.50* 

WR-99A (Marker Calibrator) ..1.00* 

WT-100A (Electron-Tube Micro 

Mho Meter) 1.75* 

WT-IQ0A (Electron-Tube Micro 

Mho Meter, Ser. No. 

1001 and over)  2.00* 

WT-I00A (Tube Chart 

1CE-163)  3.00* 

WT-II0A (Automatic Electron- 

Tube Tester)  0.75* 

WT-H0A (ICE-174 Card Punch 

Data)  0.25* 

WT-110A (1CE-234 Card Punch 

Data)  1.00* 

WT-115A (Color Picture Tube 

Tester)  0.50* 

WV-37A (Radio Battery 

Tester)  0.25* 

WV-37B (Radio Battery 

Tester)  0.23* 

WV-38A (Volt-Ohm- 

Milliammeter)  0.50t 

WV-65A (VoIiOhmystt)  0.25* 

WV-74A (High Sensitivity 

AC VTVM) 0.75* 
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WV-7JA (VoItOhmystt) .... 

WV-76A (High Sensitivity 

AC VTVM)  

WV-77A (VoItOhmystt) .,. 

WV-77B (VoItOhmystt) , , 

WV-77E (VoItOhmystt) .... 

WV-84C (Ultra-Sensitive DC 

Microammeter) , , , 

WV-95A (Master 

VoItOhmystt)   

WV-97A (Senior 

VoItOhmystt)   

WV-98A (Senior 

VoItOhmystt)  1.00* 

WV-98B (Senior 

VoltOhxnystt)  1.00* 

WV-98C (Senior 

VoItOhmystt)  0.50* 

195-A (VoItOhmystt) 0^5* 

•Trade Mark Reg. UJS. Pat Off. 

• Prices ibova apptr ia U^-A. asd arc 

wbject to cbaage without notice. 

tSuucated prfce. 
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Reading List 

This list includes references of both clemeaiary 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. 

Eoson, 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. Rinchart 

and Co.. Inc. 

Gray, T. S. Applied Electronics. John Wiley and Sons, Inc. 

Grob, B. Basic Television. McGraw-Hill Book Co.. Inc. 

Hbnney, Keith. Radio Engineering Handbook. McGraw-Hill Book Co.. Inc. 

Hoag, J. B. Basic Radio. D. Van Nostrand Co.. inc. 

Koller. L. R. Physics of Electron Tubes. McGraw-Hill Book Co., Inc. 

Maedbl, G. F. Boric Mathematics for Television and Radio. Prcnticc-Hall, Inc. 

JIarcus, A. Elements of Radio. Prcnticc-Hall, Inc. 

MarKUS and Zelupf. 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.. Ihc. 

Pender, Delmar, and McIlwain. Handbook for Electrical Engineers—Communi- 

cations and E/ecrronicj. John Wiley and Sons, Inc. 

PreismaN, A. Graphical Constructions for Vacuum Tube Circuits. McGraw-Hill 

Book Co., Inc. 

Hickey, H. V., and Vilunes, Jr., W. M. Elements of E/ecrronicr. 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. 

tKHTER. Walther. Fundamentals of Industrial Electronic Ciruits. Mc-Graw-Hill 

Book Co., Inc. 

\ely, S. Electron Tube Circuits. McGraw-Hill Book Co., Inc. 

vnoenbero, K. R. Vacuum Tubes. McGraw-Hill Book Co., Inc. 

[rley, K. R. Radio Receiver Design. Chapman and Hall, Ltd. 

man, F. E. Fandamenfaij of Radio. McGraw-Hill Book Co., Inc. 

ian. F. E. Radio Engineers Handbook. McGraw-Hill Book Co., Inc. 

todio Amateurs Handbook. American Radio Relay League. 

vkin and Morton. Television: The Elec/ronics •/ Image Transmission. lohn 

tiley and Sons, Inc. 



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) 

F— Filament 

(negative only) 

Fsj Filament Tap 

G Grid 

H Heater 
* 

Hl Heater Tap for 

Panel Lamp 

Hu Heater Tap 

IC Do Not Use 

IS Internal Shield 

K, Cathode 

LC Do Not Use, 

Except As 

Specified in 

Data 

NC No Internal 

.Connection— 

May Be Used , 

As Tie Point 

P Plate (Anode) 

RCJ Ray-Control 

-Electrode 

S Shell 

TA Fluorescent Target 

icripts for multi-unit types: B, beam power unit; D, diode unit; HP, heptode unit; HX. 

•de unit; P, pentode umt; T, tnode unit; TR, tetrode unit. 

Many tube types are available in addition to the horae-enterlainment types 

described in this manual. For industrial and specialized applications, other, 

small receiving-type tiibes are available, such as nuvistor tubes, "premium" : 

tubes, thyratrons, cold-cathode (glow-discharge) tubes, computer tubes, tubes 

for mobile communications application, 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 

Photoconductive and 

Photojunction Types 

INTEGRATED CIRCUITS 

Digital and Linear Types 

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, 

Silicon Controlled Rectifiers, 

Memory Devices 

THYRATRONS and IGNITRONS 

RADIO CORPORATION OF AMERICA 

Electronic Components and Devices Harrison, N. J. 
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