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RECEIVING 
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ON PAGE 219. 

TUBE 

MANUAL 
This Manual like its preceding editions, has been 

prepared to assist those who work or experiment with 
radio tubes and circuits. It will be found valuable by 
radio servicemen, radio technicians, experimenters, 
radio amateurs, and all others technically interested 
in radio tubes. 

• 
In addition to the tube types 

described in this book 
RCA MANUFACTURING COMPANY, !Ne. 

offers a complete line of 

TUBES 
for 

Amateur Transmitters 
Broadcast Transmitters 

Radio Communicating Systems 
Cathode-Ray Oscillographs 

Television Equipment 
Phototube Equipment 
Laboratory Equipment 

etc. etc . 

• 
For sales information regarding any RCA product, write to 
Sales Department, RCA MANUFACTURING CoMPANY, !Ne., 

Camden, N. J. 

For technical information on RCA Tubes, write to Commer­
cial Engineering Section, RCA MANUFACTURING CoMPANY, INc., 

Harrison, N. J. 
Copyright, 1940 by RCA Manufacturing Co., Inc. 



Structure of a Metal Radio Tube 

1 - METAL ENVELOPE 10- PLATE 19 - LEAD WIRI: 

2 - SPACER SHIELD 11 - BATALUM GETTER 20 - CRIMPED LOCK 

3 - INSULATING SPACER 12 - CONICAL STEM SHIELD 21 - OCTAL BASE 

4 - MOUNT SUPPORT 13 - HEADER 22 - EXHAUST TUBE 

5 - CONTROL GRID 14 - GLASS SEAL 23-BASE PIN 

6 - COATED CATHODE 15 - HEADER INSERT 24 - EXHAUST TIP 

7-SCREEN 16 - GLASS-BUTTON STEM SEAL 25 - ALIGNING KEY 

8- HEATER 17 - CYLINDRICAL BASE SHIELD 26-SOLDER 

9 - SUPPRESSOR 18 - HEADER SKIRT 27 - AUGNING PLUG 
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RECEIVING TUBE 
MANUAL 

Electrons and Electrodes 

The radio tube is a marvelous device. It makes possible the performing of 
operations. amazing in conception, with a precision and a certainty that are astound­
ing. It is an exceedingly sensitive and accurate instrument-the product of 
coordinated efforts of engineers and craftsmen. Its construction requires materials 
from every corner of the earth. Its use is world-wide. Its future possibilities. 
even in the light of present-day accomplishments, are but dimly foreseen; for each 
development opens new fields of design and application. 

The importance of the radio tube lies in its ability to control almost instantly 
the flight of the millions of electrons supplied by the cathode. It accomplishes this 
with a minimum of control energy. Because it is almost instantaneous in its action, 
the radio tube can operate efficiently and accurately at electrical frequencies much 
higher than those attainable with rotating machines. 

ELECTRONS 
All matter exists in the solid, liquid, or gaseous state. These three forms con­

sist entirely of minute divisions known as molecules. Molecules are assumed to be 
composed of atoms. According to a present accepted theory, atoms have a nucleus 
which is a positive charge of electricity. Around this nucleus revolve tiny charges 
of negative electricity known as electrons. Scientists have estimated that these 
invisible bits of electricity weigh only 1/46 billion, billion, billion, billionths of an 
ounce, and that they may travel at speeds of thousands of miles per second. 

Electron movement may be accelerated by the addition of energy. Heat is one 
form of energy which can be conveniently used to speed up the electron. For 
example, if the temperature of a metal is gradually raised, the electrons in the 
metal gain velocity. When the metal becomes hot enough to glow, some electrons 
may acquire sufficient speed to break away from the surf1;tce of the metal. This 
action, which is accelerated when the metal is heated in a vacuum, is utilized in 
mos.t radio tubes to produce the necessary electron supply. 

A radio tube consists of a cathode, which supplies electrons, and one or more 
additional electrodes, which control and collect these electrons, mounted in an 
evacuated envelope. The envelope may be a glass bulb, or it may be the more 
compact and efficient metal shell. 

CATHODES 
A cathode is an essential part of a radio tube because it supplies the electrons 

necessary for tube operation. Electrons are released from the cathode by means 
of some form of energy applied to it. Generally, heat is used. The method of 
heating the cathode may be used to distinguish between the different forms of 
cathodes. For example, a directly heated cathode, or filament-cathode, is a wire 
heated by the passage of an electric current. An indirectly heated cathode, or 
heater-cathode, consists of a filament, or heater, enclosed in a metal sleeve. The 
sleeve carries the electron-emitting material on its outside surface and is heated by 
radiation and conduction from the heater. 
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A filament, or directly heated cathode, may be further classified by Identifying 
the filament or electron-emitting material. The materials in regular use are tung­
sten, thoriated-tungsten, and metals which have been coated with alkaline-earth 
oxides. Tungsten filaments are made from the pure metal. Since they must 
operate at high temperatures (a ·dazzling white) to emit sufficient electrons, a 
relatively large amount of filament power is required. Thoriated-tungsten fila­
ments are made from tungsten impregnated with thoria. Due to the presence of 
thorium, these filaments liberate electrons at a more moderate temperature of 
about 1700°C (a bright yellow) and are, therefore, much more economical of fila­
ment power than are pure tungsten filaments. Alkaline earths are usually applied 
as a coating on a nirkel alloy wire or ribbon. This coating, which is dried in a 
relatively thick layer on the filament, requires only a very low temperature of about 
700-750°C (a dull red) to produce a copious supply of electrons. Coated filaments 
operate very efficiently and require relatively little filament power. However, 

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

rlLA­
MENT 

Fig. I 

Directly heated filament cathodes require comparatively 
little heating power. They are used in almost all of the tube types 
designed for battery operation because it is, of course, desirable 
to impose as small a drain as possible on the batteries. Examples 
of battery-operated filament types are the 1A7-GT, 1F5-G, 1H4-G, 
1H5-G, and 31. A-c operated types having directly heated fila­
ment-cathodes are the 2A3 and 45. 

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

CATHODE 

INaULATED 
HE:A1EII 

Fig. 2 

The heater-cathode construction is well adapted for use in radio tubes intended 
for operation from a-c power lines and from automobile batteries. The use of 
separate parts for emitter and heater functions, the electrical insulation of the 
heater from the emitter. and the shieldin~ effect of the sleeve may all be utilized 
in the design of the tube to prevent the mtroduction of hum from the a-c heater 
supply and to minimize electrical interference which might enter the tube circuit 
through the heater-supply line. From the viewpoint of circuit design, the heater­
cathode construction offers advantages in connection flexibility, due to the electrical 
separation of the heater from the cathode. Another advantage of the heater­
cathode construction is that it makes practical the design of a rectifier tube with 
close spacing between its cathode and plate, and of an amplifier tube with close 
spacing between its cathode and grid. In a close-spaced rectifier tube the voltage 
drop in the tube is low and the regulation is, therefore, improved. In an amplifier 
tube, the close spacing increases the gain obtainable from the tube. Because of 
the advantages of the heater-cathode construction, almost all present-day receiving 
tubes designed for a-c operation have heater cathodes. 

GENERIC TUBE TYPES 

Electrons are of no value in a radio tube unless they can be put to work. A 
tube is, therefore, designed with the necessary parts to utilize electrons as well as 
as to produce them. These parts consist of a cathode and one or more supple­
mentary electrodes. The electrodes are enclosed in an evacuated envelope with 
the necessary connections brought out through air-tight seals. The air is removed 
from the envelope to allow free movement of the electrons and to prevent injury 
to the emitting surface of the cathode. When the cathode is heated, electrons leave 
the cathode surface and form an invisible cloud in the space around it. Any posi­
tive electric potential within the evacuated envelope will offer a strong attraction 
to the electrons (unlike electric charges attract; like charges repel). 
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DIODES 
The simplest form of radio tube contains two electrodes, a cathode and an 

anode (plate) and ia often called a "diode", the family name for a two-electrode 
tube. fn a diode, the positive potential is sup- ELECTRON 
plied by a suitable electrical source connected ?,?w ,,, 
between the plate terminal and a cathode 
terminal. Under the influence of the positive PLATE cG'rtrllNr 
plate potential, electrons flow from the cathode 
to the plate and return through the external cArH­
plate-battery circuit to the cathode, thus com- oDE 
pleting the circuit. This flow of electrons is 
known as the plate current and may be meas­
ured by a sensitive current meter. 

A '- II 

_l•I•. _l•l•I• + 
Fir. 3 

OUTPUT 

If a negative potential is applied to the plate, the free electrons in the space 
surrounding the cathode will be forced back to the cathode and no plate current 

will flow. Thus, the tµbe permits electrons to flow 
from the cathode to the·plate but not from the plate 

/!J to the cathode. If an alternating voltage is applied 
f to the plate, the plate is alternately made positive 
~ and negative. Plate current flows only during the 
'.'f" REcnrie:o OUTPUT time when the plate is ~ositive .. Her:ice the C}lrrer:it o - -- - --- through the tube flows 10 one direction and 1s said 

!<. to be rectified. See Fig. 4. Diode rectifiers are 
used in a-c receivers to convert a.c. to d.c. for sup­
plying "B," "C," and screen voltages to the other 

-....---1'-=:t-'--'--'-.......,....__ tubes in the receiver. Rectifier tubes may have 
one plate and one cathode. The 1-v and 12Z3 are 
of. this form and are called half-wave rectifiers, 
since current can flow only during one-half of the 

AL TE:RNATINC alternating-current cycle. When two plates and 
VOLTAGE: INPUT one or more cathodes are used in the same tube, 

current may be obtained on both halves of the a-c 
cycle. The 5T4, 5Y3-G and 5Z3 are examples of 
this type and are called Cull-wave rectifiers. 

Not all of the electrons emitted by the cathode reach the plate. Some return 
to the cathode while others remain in the space between the cathode and plate for 
a brief period to form an effect known as space-charge. This charge has a repelling 
:iction on other electrons which leave the cathode surface and impedes their passage 
to the plate. The extent of this action and the amount of space-charge depend on 
the cathode temperature and the plate potential. The higher the ph1te potential, the 
less is the tendency for electrons to remain in the space-charge region and repel 
others. This effect may be noted by applying increasingly higher plate voltages to 
a tube operating at a fixed heater or filament voltage. Under these conditions, tµe 
maximum number of available electrons is fixed, but increasingly higher plate 
voltages will succeed in attracting a, greater proportion of the free electrons. 

Beyond a certain plate voltage, however, additional plate voltage has little 
effect in increasing the plate current. The reason is that all of the electrons emitted 
by the cathode are already being drawn to the plate. This maximum current is 
called nturation current (aee Fig 5) and because it is an indication of the total 
number of electrons emitted, it is also known as the emission current, or, simply, 
emiuion. Tubes are sometimes tested by measurement 
of their emission current. However. in this test it is (,/) 
generally not feasible to measure the full value of ~ t 
emission because this value would be sufficiently large ~ 

:mc:::e ~:fut. in F:e u!:~~1:~~!~cawl~~ ~ ~ § 
current in an emission test is less than the full emission ~ ~ 
current. However, this test value is larger than the ffi ~ 
maximum value which will be required from the cathode ~ 5 

Saturation Point~ 
-1.... --~ 

I { 
'I 

V 
/! ~d~t:sewte:f:! t~g:- tui~~s e~~~~ t:; ~;;tr~ ~ ~ 

sufficiently large number of electrons for satisfactory O PLATE VOLTAGE-
operation of the tube. Fis. s 
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If space charge were not present to .repel electrons coming from the cathode, 
it follows that the same plate current could be produced at a lower plate voltage. 
One way to make the effect of space charge small is to make the distance between 
plate and cathode small. This means is used in rectifier types, such as the 83-v and 
the 2525, having heater-cathodes. In these types the radial distance between 
cathode and plate is only about two hundredths of an inch. Another means for 
reducing space-charge effect is utilized in the mercury-vapor rectifier tubes, such as 
the 83. This tube contains a small amount of mercury, which is partially vaporized 
when the tube is operated. The mercury vapor consists of mercury atoms permeat• 
ing the space inside the bulb. These atoms are bombarded by the electrons on their 
way to the plate. If the electrons are moving at a sufficiently high speed ,the col­
lisions will tear off electrons from the mercury atoms. When this happens, the 
mercury atom is said to be "ionized," that is, it has lost one or more electrons and, 
therefore, is charged positive. Ionization, in the case of mercury vapor, is made 
evident by a bluish-green glow between the cathode and plate. When ionization 
due to bombardment of mercury atoms by electrons leaving the filament occurs, 
the space-charge is neutralized by the positive mercury ions so that increased num­
bers of electrons are made available. A mercury-vapor rectifier has a small voltage 
drop between cathode and plate (about 15 volts). This drop is practically inde­
pendent of current requirements up to the limit of emission of electrons from the 
filament, but is dependent to some degree on bulb temperature. 

An ionic-heated cathode rectifier tube is another type which depends for 
its operation on gas ionization. The 0Z4 and 0Z4-G are tubes in this classification. 
They are of the full-wave design and contain two anodes and a coated cathode 
sealed in a bulb under a reduced pressure of inert gas. The cathode in each of these 
types becomes hot during tube operation but the heating effect is caused by bom­
bardment of the cathode by the ions from within the tube rather than by !).eater 
or filament current from an external source. The internal structure of the tube is 
designed so that when sufficient voltage is applied to the tube, ionization of the gas 
occurs between the anode which is instantaneously positive and the cathode .. Under 
normal operating voltages, ionization does not take place between the anode that 
is negative and the cathode. This, of course, satisfies the principle of rectification. 
The initial small fiow of current through the tube is sutncient to raise the cathode 
temperature quickly to incandescence whereupon the cathode emits electrons. 
The voltage drop in such tubes is slightly higher than that of the usual hot-cathode 
gas rectifiers because energy is taken from the ionization discharge to keep the 
cathode at operating temperature. Proper operation of these rectifiers requires 
that a minimum load current always flow in order to maintain the cathode at the 
temperature required to supply sullicient 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 is a winding of wire extending the length of the cathode. The 
spaces between turns are comparatively large so that the passage of electrons from 
cathode to plate is practically unobstructed by the turns of the grid. The purpose 
of the grid is to control the flow of plate current. When a tube is used as an ampli­
fier, a negative d-c voltage is usually applied to the grid. Under this condition the 
grid does not draw appreciable current. 

The number of electrons attracted to 
the plate depends on the combined effect 
of the grid and plate polarities. When the 
plate is positive, as is normal, and the 
d-c grid voltage is made more and more 
negative, the plate is less able to attract 
electrons to it and plate current decreases. INPur 

When the grid is made less and Jess nega-
tive. the plate more readily attracts elec-
trons to 1t and plate current increases. 
Hence, when the voltage on the grid is 
varied in accordance with a signal. the plate 
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current varies with the signal. Because a small voltage applied to the grid can 
control a comparatively large amount of plate current, the signal is amplified bv 
the tube. Typical three-electrode tube types are the 6C5, 76, and 2A3. · 

The grid, plate, and cathode of a triode form an electrostatic system, each 
electrode acting as one plate of a small condenser. The capacitances are those 
existing between grid and plate, plate and cathode, and grid and cathode. These 
capacitances are known as interelectrode capacitances. Generally, the capacitance 
between grid and plate is of the most importance. In high-gain radio-frequency 
amplifier circuits, this capacitance may act to produce undesired coupling between 
the input circuit, the circuit between grid and cathode, and the output circuit, the 
circuit between plate and cathode. This coupling is undesirable m an amplifier 
because it may cause instability and unsatisfactory performance. 

TETRODES 

The capacitance between grid and plate can be made small by mounting an 
additional electrode, called the screen, in the tube. With the addition of the screen, 
the tube has four electrodes and is, accord­
ingly, called a tetrode. The screen is 
mounted between the grid and the plate 
and acts as an electrostatic shield between 
them, thus reducing the grid-to-plate 
capacitance. The effectiveness of this 
shielding action is increased by connecting 
a by-pass condenser between screen and 
cathode. By means of the screen and 
this by-pass condenser, the grid-plate 
capacitance of a tetrode is made very 
small. In practice, the grid-plate capac­
itance is reduced from an average of 8.0 

INPUT 

Fig. 7 

PLATE 
CURRENT 

micromicrofarads (µµf) for a triode to 0.01 µµfor less for a screen-grid tube. 

OU'TPUf 

The screen has another desirable effect in that it makes plate current practically 
independent of plate voltage over a certain range. The screen is operated at a 
positive volta~e and, therefore, attracts electrons from the cathode. But because of 
the comparatively large space between wires of the screen, most of the electrons 
drawn to the screen pass through it to the plate. Hence the screen supplies an 
electrostatic force pulling electrons from the cathode to the plate. At the same 
time the screen shields the electrons between cathode and screen from the plate so 
that the plate exerts very little electrostatic force on electrons near the cathode. 
Hence, as long as the plate voltage is higher than the screen voltage, plate current 
in a screen-grid tube depends to a great degree on the screen voltage and very little 
on the plate voltage. The fact that plate current in a screen-grid tube is largely 
independent of plate voltage makes it possible to obtain much higher amplification 
with a tetrode than with a triode. The low grid-plate capacitance makes it possible 
to obtain this high amplification without plate-to-grid feedback and resultant 
instability. Representative screen-grid types are the 32 and 24-A. 

PENTODES 

In all radio tubes, electrons striking the plate may, if moving at sufficient 
speed, dislodge other electrons. In two- and three-electrode types, these dislodged 
electrons usually do not cause trouble because no positive electrode other than the 
plate itself is present to attract them. These electrons, therefore, are drawn back 
to the plate. Emission caused by bombardment of an electrode by electrons from 
the cathode is called secondary emission because the effect is secondary to the 
original cathode emission. In the case of screen-grid tubes, the proximity of the 
positive screen to the plate offers a stron~ attraction to these secondary electrons 
and particularly so if the plate voltage swmgs lower than the screen voltage. This 
effect lowers the plate current and limits the permissible plate-voltage swing for 
tetrodes. 
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The plate-current limitation is removed when a fifth electrode is placed within 
the tube between the screen and plate. This fifth electrode is known as the sup­
pressor and is usually connected to the cathode. Because of its negative potential 

INPUT 

B 

PLATE 
CURRENT 

1-+-----1 I I I• It t----~ 
- + 
Fie- 8 

OUTPUT 

with respect to the plate, the suppressor retards the flight of secondary electrons 
and diverts them back to the plate where they cannot cause trouble. The family 
name for a five-electrode tube is "pentode." In power-output pentodes the sup­
pressor makes possible higher power output with lower grid-driving voltage; in 
radio-frequency amplifier pentodes the suppressor permits of obtaining high 
voltage amplification at moderate values of plate voltage. These desirable features 
are due to the fact that the plate-voltage swing can be made very large as compared 
with that of tetrodes. In fact. the plate voltage may be as low as, or lower than, 
the screen voltage without serious loss in signal gain capability. Representative 
power-amplifier pentodes are the 1A5-G, 6F6. and 25A6; representative r-f amplifier 
pentodes are the 1N5-G, 6J7, and 12SJ7. 

BEAM POWER TUBES 
A beam power tube is a tetrode or pentode in which use is made of directed 

electron beams to contribute substantially to its power-handling capability. Such 
a tube contains a cathode. a control-grid, a screen, a plate, and, optionally, a sup­
pressor grid When a beam power tube is designed without an actual suppressor, 
the electrodes are so spaced that secondary emisssion from the plate is suppressed 
by space-charge effects between screen and plate. The space charge is produced 
by the slowing up of electrons traveling from a high-potential screen to a lower 
potential plate. In this low-velocity region, the space charge produced is sufficient 
to repel secondary electrons emitted from the plate and to cause them to return to 
the plate. Beam power tubes of this design employ beam-forming plates at cathode 
potential to assist in producing the desired beam effects and to prevent stray 
electrons from the plate from returning to the screen outside of the beam. A 
feature of a beam power tube is its low screen current. The screen and the grid are spiral 
wires wound so that each turn of the screen is shaded from the cathode by a grid 
turn. This alignment of the screen and grid causes the electrons to travel in sheets 
between the turns of the screen so that very few of them flow to the screen. Because 
of the effective suppressor action provided by space charge and because of the low 
current drawn by the screen, the beam power tube has the advantages of high 
power output, high power sensitivity, and high efficiency. 

Fig. 9 shows the structure of a beam power tube employing space-charge sup­
pression and illustrates how the electrons are confined to beams. The beam condi­
tion illustrated is that for a plate potential less than the screen potential. The 
high-density space-charge region is indicated by the heavily dashed lines in the 
beam. Note that the edges of the beam-Conning plates coincide with the dashed 
portion of the beam and thus extend the space-charge potential region beyond the 
beam boundaries to prevent stray secondary electrons from returning to the screen 
outside of the beam. The 6L6 and 6L6-G are examples of beam power tubes utiliz­
ing this construction. 

In place of the space-charge effect just described. it is also feasible to use an 
actual suppressor to repel the secondary electrons. Examples of beam power tubes 
using an actual suppressor are the 6V6 and 6G6-G. 
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INTERNAL STRUCTURE OF TYPE 6L6 BEAM POWER TURE 

Flg.9 

MULTI-ELECTRODE and MULTI-UNIT TUBES 
Early in the history of tube development and application, tubes were designed 

for general service; that is. a single tube type-a triode- was used as a radio­
frequency amplifier, an intermediate-frequency amplifil".r, an audio-frequency 
amplifier, an oscillator or as a detector. Obviously, with this diversity of applica­
tion, one tube did not meet all requirements to the best advantage. 

Later and present trends of tube design are the development of "specialty" 
types. These types are intended either to give optimum performance in a particular 
application or to combine in one bulb functions which formerly rt!9uired two or 
more tubes. The first class of tubes includes such examples of specialty types as 
the 6F6, 12SJ7, 6L7, and 6K8. Types of this cla~ generally require more than 
three electrodes to obtain the desired special characteristics and may be broadly 
classed as multi-electrode types. The 6L7 is an especially interesting type in this 
class. This tube has an unusually large number of electrodes, namely seven exclusive 
of the heater. Plate current in the tube is varied at two different frequencies at 
the same time. The tube is designed primarily for use as a mixer in superheterodyne 
receivers. In this use. the tube mixes the signal frequency with the oscillator 
frequency to give an intermediate-frequency output. 

Tubes of the multi-electrode class often present interesting possibilities of 
application besides the one for which they are primarily designed. The 6L7. for 
instance, can also be used as a variable-gain audio amplifier in volume-expander 
and compressor application. The 6F6, besides its use as a power output pentode, 
can also be connected as a triode and used as a driver for a pair of 6L6's. 

The second class includes multi-unit tubes such as the duplex-diode triodes 
1H6-G and 6SQ7, as well as the duplex-diode pentodes 1F7-GV and 12C8 and the 
twin class A and class B types, 6C8-G and 6B8, respectively. In this class also is 
included the multi-unit type 1D8-GT. This tube combines in one bulb three 
units-a diode for use as detector and ave. a triode for use as the first audio-fre­
quency amplifier, and a power-output pentode. Related to multi-unit tubes are 
the electron-ray types 6E5 and 6N5. These combine a triode amplifier with a 
fluorescent target. Full-wave rectifiers are also multi-unit types. 

A third class of tubes combines features of each of the other two classes. 
Typical of this third class are the pentagrid-converter types 1A7-G and 12SA7. 
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These tubes are similar to the multi-electrode types in that they have seven elec­
trodes. all of which affect the electron stream; and they are similar to the multi­
unit tubes in that they perform simultaneously the double function of oscillator 
and mixer in superheterodyne receivers. 

Complete classification of tubes by services and cathode voltages is given on 
the chart at the beginning of the DATA SECTION. 

Radio Tube Characteristics 
The term "CHARACTERISTICS" is used to identify the distin~ishing 

electrical features and values of a radio tube. These values may be shown m curve 
form or they may be tabulated. When given in curve form, they are called 
characteristic curves and may be used for the determination of tube performance 
and the calculation of additional tube factors. 

Tube characteristics are obtained from electrical measurements of a tube in 
various circuits under certain definite conditions of voltages. Characteristics may 
be further described by denoting the conditions of measurements. For example, 
Static Characteristics are the values obtained with different d-c potentials applied 
to the tube electrodes, while Dynamic Characteristics are the values obtained with 
an a-c voltage on the control grid under various conditions of d-c potentials on the 
electrodes. The dynamic characteristics, therefore, are indicative of the perform­
ance capabilities of a tube under actual working conditions. 

Static characteristics may be shown by plate characteristics curves and transfer 
(mutual) characteristics curves. These curves present the same information, but 
in two different forms to increase its usefulness. The plate characteristic curve 
is obtained by varying plate voltage and measuring plate current for different 
control-grid bias voltages, while the transfer-charactenstic curve is obtained by 
varying control-grid bias voltage and measuring plate current for different plate 
voltages. A plate-characteristic family of curves is illustrated by Fig. 10. Fig. 11 
gives the transfer characteristic family of curves for the same tube. 

e 8 

"' II) .., ... 
~6 [56 

Cl. :i :ii <f <f 34 34 
i i 

Fig 10 Fig. 11 

Dynamic characteristics include amplification factor, ).)late resistance, control­
grid-plate transconductance and certain detector charactenstics, and may be shown 
in curve form for variations in tube operating conditions. 

The amplification factor, orµ,, is the ratio of the change in plate voltage to a 
change in control-electrode voltage in the opposite direction, under the condition 
that the plate current remains unchanged, and that all other electrode voltages 
are maintained constant. For example, if, when the plate voltage is made 1 volt 
more positive, the grid voltage must be made 0.1 volt more negative to hold plate 
current unchanged, the amplification factor is 1 divided by 0.1, or 10. In other 
words, a small voltage variation in the grid circuit of a tube has the same effect on 
the plate current as a large plate voltage change-the latter equal to the product 
of the grid voltage change and amplification factor. The ,,. of a tube is useful for 
calculating stage gain, as discussed on page 13. 
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function of the available emission and the duration of the pulsating current flow 
from the rectifier tube during each half cycle. In a given circuit, the actual value 
of peak plate current is largely determined by filter constants. If a large choke is 
used in the filter circuit next to the rectifier tubes, the peak plate current is not 
much greater than the load current, but if a large condenser is used in the filter 
next to the rectifier tubes, the peak current is often many times the load current. 
In order to determine accurately the peak current in any circuit, the best procedure 
usually is to measure it with a peak-indicating meter or to use an oscillograph. 

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

Screen dissipation is the power dissipated in the form of heat by the screen as 
a result of electron bombardment. With tetrodes and pentodes, the power dis­
sipated in the screen circuit is added to the power in the plate circuit to obtain the 
total B-supply input power. 

The plate efficiency of a power amplifier tube is the ratio of the a-c power 
output to the product of the average d-c plate voltage and d-c plate current at 
full signal, or 

Plate efficiency (o/,) - power output watta X 100 
0 average d-c plate volts X average d-c plate amperes 

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

. . . power output watts 
Power sens1t1v1ty (mhos) - (input aiiinal volte, RMS)• 

Radio Tube Applications 
The diversified applications of a radio tube may, within the scope of this 

chapter, be grouped broadly into five kinds of operation. These are: Amplification, 
rectification, detection, oscillation, and frequency conversion. Although these 
operations may take place at either radio or audio frequencies and may involve the 
use of different circuits and different supplemental parts, the general considerations 
of each kind of operation are basic. 

AMPLIFICATION 
The amplifying action of a radio tube was mentioned under TRIODES, page 

7. This action can be utilized in radio circuits in a number of ways, depending 
upon the results to be achieved. Four classes of amplifier service recognized by 
engineers are covered by definitions standardized by the Institute of Radio Engineers. 
This classification depends primarily on the fraction of input cycle during which 
plate current is expected to flow under rated full-load conditions. The classes are 
class A, class AB, class B, and class C. The term, cut-off bias, used in these defini­
tions is the value of grid bias at which plate current is some very small value. 

Class A Amplifier. A class A amplifier is an amplifier in which the grid bias 
and alternating grid voltages are such that plate current in a specific tube flows 
at all times. 

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

Class B Amplifier. A class B amplifier is an amplifier in which the grid bias 
is approximately ~ual to the cut-off value so that the plate current is approximately 
zero when no exciting grid voltage is applied, and so that plate current m a specific 
tube flows for approximately one-half of each cycle when an alternating grid voltage 
is applied. 

Class C Amplifier. A class C amplifier is an amplifier in which the grid bias 
is appreciably greater than the cut-off value so that the plate current in each tube 
is zero when no alternating grid voltage is applied, and so that plate current flowt 
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function of the available emission and the duration of the pulsating current flow 
from the rectifier tube during each half cycle. In a given circuit, the actual value 
of peak plate current is largely determined by filter constants. If a large choke is 
used in the filter circuit next to the rectifier tubes, the peak plate current is not 
much greater than the load current, but if a large condenser is used in the filter 
next to the rectifier tubes, the peak current is often many times the load current. 
In order to determine accurately the peak current in any circuit. the best procedure 
usually is to measure it with a peak-indicating meter or to use an oscillograph. 

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

Screen dissipation is the power dissipated in the form of heat by the screen as 
a result of electron bombardment. With tetrodes and pentodes, the power dis­
sipated in the screen circuit is added to the power in the plate circuit to obtain the 
total B--supply input power. 

The plate efficiency of a power amplifier tube is the ratio of the a-c power 
output to the product of the average d-c plate voltage and d-c plate current at 
full signal, or 

Plate efficiency ( ~) - power output watt.a X 100 
0 average d-c plate volt.a X average d-c plate amperes 

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

. . . power output watts 
Power sens1t1v1ty (mhos) • (input ai"1181 volts, RMS)• 

Radio Tube Applications 
The diversified applications of a radio tube may, within the scope of this 

chapter, be grouped broadly into five kinds of operation. These are: Amplification, 
rectification, detection, oscillation, and frequency conversion. Although these 
operations may take place at either radio or audio frequencies and may involve the 
use of different circuits and different supplemental parts, the general considerations 
of each kind of operation are basic. 

AMPLIFICATION 
The amplifying action of a radio tube was mentioned under TRIODES, page 

7. This action can be utilized in radio circuits in a number of ways, depending 
upon the results to be achieved. Four classes of amplifier service recognized by 
engineers are covered by definitions standardized by the Institute of Radio Engineers. 
This classification depends primarily on the fraction of input cycle during which 
plate current is expected to flow under rated full-load conditions. The classes are 
class A, class AB, class B, and class C. The term, cut-off bias, used in these defini­
tions is the value of grid bias at which plate current is some very small value. 

Class A Amplifier. A class A amplifier is an amplifier in which the grid bias 
and alternating grid voltages are such that plate current in a specific tube flows 
at all times. 

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

Class B Amplifier. A class B amplifier is an amplifier in which the grid bias 
is approximately ~ual to the cut-off value so that the plate current is approximately 
zero when no exciting grid voltage is applied, and so that plate current m a specific 
tube flows for approximately one-half of each cycle when an alternating grid voltage 
is applied. 

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

NOTE:-To denote that grid current does not flow during any part of the 
nput cycle, the suffix 1 may be added to the letter or letters of the class identifica­
tion. The suffix 2 may be used to denote that grid current flows during some part 
of the cycle. 

For radio-frequency amplifiers which operate into a selective tuned circuit, as 
in radio transmitter applications, or under requirements where distortion is not an 
important factor, any of the above classes of amplifiers may be used, either with a 
single tube or a push-pull stage. For audio-frequency amplifiers in which distortion 
is an important factor, only class A amplifiers permit single-tube operation. In this 
case, operating conditions are usually chosen so that distortion is kept below the 
conventional 5% for triodes and the conventional 7 to 10% for tetrodes or pentodes. 
Distortion can be reduced below these figures by means of special circuit arrange­
ments such as that discussed under inverse feedback. With class A amplifiers, 
reduced distortion with improved power performance can be obtained by using a 
push-pull stage for audio service. With class AB and class B amplifiers, a balanced 
amplifier stage using two tubes is required for audio service. 

As a class A voltage amplifier, a radio tube is used to reproduce grid voltage 
variations across an impedance or a resistance in the plate circuit. These vari.Jtions 
are essentially of the same form as the input signal voltage impressed on the grid, 
but of increased amplitude. 1his is accomplished by operating the tube at a suit­
able grid bias so that the applied grid-input voltage produces plate-current variations 
proportional to the signal swings. Since the voltage variation obtained in the plate 
circuit is much larger than that required to swing the grid, amplification of the 
signal is obtained. Fig 13 gives a graphical illustration of this method of amplifica­
tion 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. 0 is the resulting 
amplified plate-current variation. 

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

Fig. 13 

INPUT 
$1CNAL 

LOAD 
RLSISTANCE: 

L1~1,,... ... --.... _J•l~I• ... 
Fig. 14 

amplification, or gain, provided by the tube. The voltage amplification due to the 
tube is expressed by the following convenient formulas: 

V 
I 

pl"fi . amplification factor X load resistance 
0 tage am I cation - load resistance + plate resistance ' or 

tranoconductance in micromhos X plate resistance X load resistance 
1000000 X (plate resistance + load resistance) 

From the first formula, it can be seen that the gain actually obtainable from 
the tube is less than the tube's amplification factor but that the gain approaches the 
amplification factor when the load resistance is large compared to the tube's plate 
resistance. Fig. 15 shows graphically how the gain approaches the mu of the tube 
as load resistance is increased. From the curve it can be seen that to obtain high 
gain in a voltage amplifier, a high value of load resistance should be used. 
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In a resistance-coupled amplifier, the load resistance of the tube is approximately 
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 
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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 producec; 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 maxhnum 
value being dependent on the particular tube type. A higher value of grid resistance 
is permissible when cathode bias is used than when fixed bias is used. When cathode 
bias is used, a loss in bias due to grid-emission effects is nearly completely offset 
by an increase in bias due to the voltage drop across the cathode resistor. The 
recommended values of plate resistor and grid resistor for the tube types used in 
resistance-coupled circuits, and the values of gain obtainable, are shown in the 
RESISTANCE-COUPLED AMPLIFIER SECTION. 

The input impedance of a radio tube, that is, the impedance between grid and 
cathode, consists of (1) the capacitance between grid and cathode, (2) a resistance 
component resultin~ from the time of transit of electrons between cathode and 
~d. and (3) a resistance component developed by the part of the cathode lead 
inductance which is common to both the input and output circuits. Components 
(2) and (3) are dependent on the frequency of the incoming signal. The input 
impedance ia very high at audio frequencies when a tube is operated with its grid 
biased negative. Hence, in a class Ar or class AB1 transformer-coupled audio 
amplifier, the loading imposed by the grid on the input transformer is negligible. 
The secondary impedance of a class A, or class AB, input transformer can, therefore. 
be made very high since the choice is not limited by the input impedance of the 
tube; however, transformer design considerations may limit the choice. At the 
hif;her radio frequencies. the input impedance may become very low even when the 
grid is negative, due to the finite time of passage of electrons between cathode and 
plate and to the appreciable lead reactance. This impedance drops very rapidly 
as the frequency is raised and increases input-circuit loading. In fact, the input 
impedance may become low enough at very high radio frequencies to affect appre­
ciably the gain and selectivity of a preceding stage. Tubes such as the Acom• 
types have been developed to have low input capacitances, low electron transit 
tune and low lead inductance so that their input impedance is high even at the 
ultra-high radio frequencies. 

A super-control amplifier tube is a modified CQnstruction of a pentode or a 
tetrode type and is designed to reduce modulation-distortion and cross-modulation 
in radio-frequency stages. Cross-modulation is the effect produced in a radio 
receiver by an interfering station "riding through" on the carrier of the station to 
which the receiver is tuned. Modulation-distortion is a distortion of the modulated 
carrier and appears as audio-frequency distortion in the output. This effect is 
produced by a radio-frequency amplifier stage operating on an excessively curved 

• Reaiatered Trademark. 
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characteristic when the grid bias has been increased to reduce volume. The offend­
ing stage for cross-modulation is usually the first radio-frequency amplifier, while 
for modulation-distortion, the cause is usually the last intermediate-frequency stage. 

CATHODE\_ PLATE 

SUPPAESSOR 
·'\ 

GRID SCREEN 

Fie. 16 Fig. 17 

The characteristics of super-control types are such as to enable the tube to handle 
both large and small input signals with minimum distortion over a wide range. A 
cross-section of the structure of a 6K7, a typical super-control pentode, is shown in 
Fig. 16. The super-control action is due to the structure of the grid which provides 
a variation in amplification factor with change in grid bias. The grid is wound 
with coarse spacing at the middle and with close spacing at the ends. When weak 
signals and low grid bias are applied to the tube, the effect of the non-uniform turn 
spacing of the grid on cathode emission and tube characteristics is essentially the 
same as for uniform spacing. As the grid bias is made more negative to handle 
larger input signals. the electron flow from the sections of the cathode enclosed by 
the ends of the grid is cut off. The plate current and other tube characteristics are 
then dependent on the electron flow through the coarse section of the grid. This. 
action changes the gain of the tube so that large signals may be handled with 
minimum distortion due to cross-modulation and modulation distortion. Fig. 17 
shows a typical plate-current vs. grid-voltage curve for a super-control type compared 
with the curve for a type having a uniformly spaced grid. It will be noted that 
while the curves are similar at small grid-bias voltages, the plate current of the 
super-control tube drops quite slowly with large values of bias voltage. This slow 
change makes it possible for the tube to handle large signals satisfactorily. Since 
supei::-control tyi;_>eS can accommodate large and small signals, they are particularly 
swtable for use m sets having automatic volume control. Super-control tubes also 
are known as remote cut-off types. 

As a class A power amplifier, a radio tube is used in the output stage of radio 
receivers to supply relatively large amounts of power to the loudspeaker. For this 
application, large power output is of much greater importance than high-voltage 
amplification, so that ~ possibilities are sacrificed in the design of power tubes 
to obtain power-handling capability. Power tubes of the triode type in class A 
service are characterized by low power sensitivity, low plate-power efficiency, and 
low distortion. Power tubes of the pentode type are characterized by high pow:er 
sensitivity, high plate-power efficiency, and relatively high distortion. Beam power 
tubes such as the 6L6 have a still higher power sensitivity and efficiency and have 
a higher power output capability than triode or conventional pentode types. 

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

e+ •- A-e l'ILAMtNT .UP .. LY 
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Either push-pull or parallel operation of power tubes may be employed with 
class A amplifiers to obtain increased output. The parallel connection (Fig. 18) 
provides twice the output of a single tube with the same value of ¢d-signal voltage. 
The push-pull connection (Fig. 19) requires twice the input-signal voltage. but 
has. in addition to an increase in power, a number of important advantages over 
single-tube operation. Distortion due to even-order harmonics and hum due to 
plate-supply-voltagP fluctuations are either eliminated or decidedly reduced through 
cancellation. Since distortion is less than for single-tube operation, appreciably 
more than twice single-tube output can be obtained by decreasing the load resistance. 
Should oscillations occur in the push-pull or parallel stages, they can often be 
eliminated by connecting a non-inductive resistor of approximately 500 ohms in 
series with each grid lead at the tube socket. 

Operation of power tubes so that the grids run positive is inadvisable except 
under conditions such as are discussed later in this section for class AB and cla.'!8 B 
amplifiers. 

Power output for triodes as single-tube class A amplifiers can be calculated 
without SE'rious error from the plate family of curves by assuming a resistance load. 
The propt>r plate current, grid bias, and optimum load resistance, as well as the 
per cent second-harmonic distortion, can also be determined. The calculations 
are made graphically and are illustrated by Fig. 20 for given conditions. The 
procedure is as follows: Draw a straight line XY through the points P and X on 
the plate family of curves. Pis known as the zero-signal bias point and may readily 
be located by determining the zero-signal bias, Ee.., from the following formula; 

~alpial biaa (P) _ 0.68 X Eb 

" 
where Eb is the chosen value of d-c plate voltage at which the tube is to be operated 
and II is thf' amplification factor of the tube. X is a point on the d-c bia.q curve 
at zero volts and is determined by the value of the maximum-signal plate current, 
I max., which is equal to twice the zero-signal plate current. or 2lo. In the case 
of filament types of tubes. the calculations are given on the basis of a d-c operated 
filament. When, however the filament is a-c operated. the calculated value of d-c 
bias should be increased by approximately one half the filament-voltage rating 
of the tube. 

Line XY is known as the load resistance line. Its slope corresponds to the value 
of the load resistance. The load resistance in ohms is equal to (E max.-E min.) 
divided by (I max.-1 min.), where E is in volts and I in amperes. 

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 to zero 
bias on the ~sitive swmg and (2) to a value twice the zero-signal bias value on the 
negative swmg. During the positive swing. the plate voltage and plate current 
reach values of E min. and I max.; during the negative swing, they reach values of 
E max. and I min. Since power is the product of voltage and current, the average 
power output, as indicated by a wattmeter, is given by 

Pow t t 
(I ma:11:. - I min.) (E mu. - E min./ 

eroupu - 8 

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

In the output of a power amplifier triode, some distortion is present. This 
distortion is predominately second-harmonic in Bingle-tube amplifiers. The per­
centage of second-harmonic distortion may be calculated by the following formula: 

I nm:11:. + I min. I 

% 2nd harmonic diatortion -
1 

2 
1 

. -
0 

X 100 
maJ:,- mm. 

where Io is the zero.signal plate current in amperes. 
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Example : Determine the load re­
sistance and undistorted power 
output of a triode operated at 250 
volts on the plate, given its ampli­
fication factor of 3.5 and its plate 
charactP.ristics curves as shown in 
Fig. 20. 

Procedure: Draw the load line 
XY through the operatin~ point 
(P) and the zero d-c gnd bias 
point (X) 

0.68 X 250 
P - 3_5 , or -48.5 volts 

X - 2 X 0.0335, or 0.067 ampere 

By substituting the curve values in 
the power output formula, we find 

T U B E MANUAL 

PL,&TC VOLTS 

Fig. 20 

Power output - (0.067 - O.OO:) <357 - llB) - 1.8 watta 

The resistance of the load line XY is 

357- 118 
0

_
067 

_ 
0

_
006

, or 3920 ohm• 

If now, the values from the curves are substituted in the distortion formula, we have 

0.067 + 0.006 _ 0.0335 

2nd harmonic distortion - 0~067 _ 0_006 X 100 - 4.9% 

It is customary to make the selection of load resistance such that the distortion 
as calculated from the above equation does not exceed 5 per cent. When the method 
shown above is used to determine the slope of the load resistance line, 2nd harmonic 
distortion in the output of a triode power amplifier is generally less than 5 per cent. 
Ordinarily, the plate load resistance for a single-tube amplifier is approximatPJv 
equal to twice the plate resistance. 

96;--- ---- lmox. _, 
~ 80

1 E=o.ee:0 

w 
Ir 
::; 60 

" :i 
-~ 

<I 

Fla:, 21 

Power output for triodes in push-pull power 
amplifiers may be determined by means of the 
plate family, given Eo as the desired operating 
plate voltage. The method is to erect a vertical 
line at E == 0.6 Eo (see Fig. 21), intersectin~ the 
Ee = 0 curve at the point I max. This es­
tablishes I max. Then, 

I maz. X Eo 
Power output p 

5 

If I max. is expressed in amperes and Eo in 
volts, power output is in watts. 

Fig. 21 illustrates the application of this 
method to the case of two type 45's operated 
at Eo = 250 volts. 

0.096 X 250 
Power output -

5 
- 4.8 watts 

The method for determining the proper load resistance for triodes in push-pull 
is as follows: Draw a load line throu$h I max. and through the Eo point on the 
zero-current axis. Four times the resistance represented by this load line is the 
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plate-to-plate load for two triodes in a class A push-pull amplifier. From the curves 
in Fig. 21, we have 

Eo - 0.6 Eo 100 
Plate-to-plate load - I max. X 4 - 0_096 X 4 - 4160 obm11 

This simple formula is applicable to all power output triodes in push-pull. The 
operating grid-bias voltage can be anywhere between that specified for single-tube 
operation and that equal to one-half the grid-bias voltage required to produce 
plate-current cut-off at a plate voltage of 1.4 Eo. Thus, for single-tube operation 
of the type 45, the grid-bias voltage is recommended as -50 volts for 250 volts on 
the plate. Plate-current cut-off at 1.4 Eo, or 350 volts, occurs at -110 volts on 
the grid. One-half of this value is -55 volts, which is the most negative value per­
missible without departing from class A conditions. Operation beyond this point 
will be accompanied by rectification and will no longer be representative of a class 
A amplifier. 

w 
f-­
< 
.J 
0. 

Power output for pen­
tode and for beam power 
tubes as class A amplifiers 
can be calculated in much 
th!' same way as for triodes. 
The calculations can be made 
graphically from a special 
plate family, as illustrated in 
Fig, 22. From a point A just 
above the knee of the zero­
bias curve, draw arbitrarily 
selected load lines to the 
zero plate-current axis. These 
lines should be on both sides 

___________ ,_ oftheoperatingpointPwhose 
c 

O 
position is determined by the 

PLAT[ l,QLTs desired operating plate volt-
• .., 1s THC co-.T~-GR,o s1As voLT•GE AT Tl-I[ oPERATINC POINT age, Eo,andonehalfthemax• 

Fig. 22 imum-signal pl~te current. 
Along any load line, say AA1, 

measure the distance A01. On the same line, lay off any equal distance 01A1. 
For optimum operation, the change in bias from A to 01 should nearly equal the 
change in bias from 0 1 to A,. If this condition cannot be met with one line, then 
another line should be selected. When the most satisfactory line has been chosen, 
its resistance may then be determined by the following formula. 

d. Emax.-Emin. 
Loa resistance (Rp) - 1 max. _ 1 min. 

The value of RP may then be substituted in the following formula for calculat­
ing power output. 

P 
[I ma:i:. - I min. + 1.41 (Ix - ly)]' Rp 

ower output • 
32 

For both of these formulas, if I is in amperes and E in volts, RP is in ohms and 
power output is in watts 

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

'" 2 d h . d' . 1 max. + I min. - 2 Io X 100 70 n armomc 1otortJon - 1 max. _ I min. + 1.41 (Ix _ ly) 

d . d' . I max. - I min. - 1.,U (Ix - Iy) X lOO 
% 3r harmonic 1atort1on • 1 max. _ 1 min. + 1_41 (Ix _ ly) 

% total (2nd and 3rd) harmonic diatortloo - 1/ (% 2nd bar. diet.)• + (% Srd bar. diet.)• 
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The conversion curves given in Fig. 23 apply to radio tubes in general but are 
particularly useful for power tubes. These curves can be used for calculating 
approximate operating conditions for a plate voltage which is not included in the 
published data on operating conditions. For instance, ·suppose it is desired to 
operate two 6L6's in class A1 push-pull, fixed bias, with a plate voltage of 200 volts. 
The nearest published ope.rating conditions for this class of service are for a plate 
voltage of 250 volts. The operating conditions for the new plate voltage can be 
determined as follows: First compute the ratio of the new plate voltage to the 
plate voltage of the published data. In the example, this ratio is 200/250 = 0.8. 
This figure is the Voltage Conversion Factor, Fe. Multiply by this factor to obtain 
the new values of grid bias and screen voltage. This gives a gnd bias of -16 X 0.8 ... 
-12.8 volts, and a screen voltage of 250 X 0.8 = 200 volts for the new conditions. 
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To obtain the rest of the new conditions, 
multiply the published values by factors shown 
on the chart as corresponding to a voltage 
conversion factor of 0.8. In this chart, 

Fi applies to plate current and to screen 
current, 

Fp applies to power output, 
Fr applies to load resistance and plate 

resistance, 
Fgrn applies to transconductance. 

Thus, to find the power output for the new 
conditions, determine the value of Fp for a 
voltage conversion factor of 0.8. The chart 
shows that this value of Fp is 0.6. Multiply­
ing the published value of power output by 
0.6, the power output for the new conditions is 
14.5 X 0.6 - 8.7 watts. 

A class AB power amplifier employs two 
tubes connected in push-pull with a higher 
negative grid bias than is used in a class A 
stage. With this higher negative bias, the 
plate and screen voltages can usually be made 
higher than for class A because the increased 
negative bias holds plate current within the 
limit of the tube's plate dissipation rating. As 
a result of the.c;e higher voltages, more power 
output can be obtained from class AB operation. 

Class AB amplifiers are subdivided into 
class AB1 and class AB1. In class AB1 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 volta!l:e. The grids 
therefore are not driven to a positive potential 
and do not draw grid current. In class AB,, 
the peak signal voltage is greater than the bias 
so that the grids are driven positive and draw 
grid current. 

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

Because of the large fluctuations of plate current in a class AB, stage, it is 
important that the power supply should have good regulation. Otherwise the 
fluctuations in plate current cause fluctuations in the voltage output of the power 
supply, with the result that power output is decreased and distortion is increased. 
To obtain satisfactory regulation it is usually advisable to use a choke-input filter. 
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It is sometimes advisable to use a mercury-vapor rectifier tube rather than a vacuum 
type because of the better regulation of the mercury-vapor type. In all cases, the 
resistance of the filter chokes and power transformer should be as low as possible. 

A clBss B power 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, that large power output can be obtained without 
excessive plate dissipation. The difference between class B and class AB is that, 
in class B, plate current is cut off for a larger portion of the negative grid swing. 

There are several tube types designed especially for class B amplification. The 
characteristic common to all these types is high amplification factor. With this high 
amplification factor, plate current is small when grid voltage is zero. These tubes, 
therefore, can be operated in class B at a bias of zero volts so that a bias supply 
is not required. A number of the class B amplifier tube types consist of two triode 
units mounted in one tube. The two triode units can be connected in push-pull 
so that only one tube is required for a class B stage. Examples of class B twin 
triode types are the 6N7, 6A6, and 1G6-G. 

Because a class B amplifier is usually operated at zero bias, each grid is at a 
positive potential during the positive half-cycle of its signal swing and consequently 
draws considerable grid current. There is, therefore, a loss of power in the grid 
circuit. This imposes the same requirement on the driver stage as in a class AB, 
stage; that is, the driver should be capable of considerably more power output than 
the power required for the class B grid circuit in order that distortion be low. The 
interstage transformer between the driver and class B stage usually has a step­
down turns ratio. 

The fluctuations in plate current in a class B stage are large ilO that it is im­
portant that the power supply have good regulation. The discussion of the power 
supply for a class AB, stage. therefore, also applies to the power supply for a class 
8 amplifier. 

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

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

IN~11 StG~i 

Fig. 24 

11•0 
•• 

The application of the constant 
voltage type of inverse feedback to a 
power output stage using a single 
beam power tube is illustrated by 
Fig. 24. In this circuit, Ra. R1, and C 
are connected across the output of 
the 6L6 as a voltage divider. The 
secondary of the grid-input trans­
former is returned to a pomt on this 
voltage divider. Condenser C blocks 
the d-c plate voltage from the grid. 
However, a portion of the tube's a-f 
output voltage, approximately equal 
to the output voltage multiplied by 
the fraction R2/(R1 + Rs), is applied 

to the grid. There results a decrease in distortion which can be explained by the 
curves of Fig. 25. 
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Consider first the amplifier without the use of inverse feedback. Suppose that 
when a signal voltage e, is applied to the grid the a-f plate current i'p has an irreg­
uJarity 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 a-f plate voltage has a waveform shown by e' P• The plate-voltage 
waveform is inverted compared to the plate-current waveform because a plate­
current increase produces an increase in the drop across the plate load. The voltage 
at the plate is the difference between the drop across the load and the supply volt­
age; thus, when plate current goes up, plate voltage goes down: when plate current 
goes down, plate voltage goes up. 

Fie. 25 

Now suppose that inverse feedback is applied to the amplifier. The distortion 
irregularity m plate current is corrected in the following manner. With an inverse 
feedback arrangement, the voltage fed back to the grid has the same waveform 
and phase as the plate voltage, but is smaller in magnitude. Hence, with a plate 
voltage of waveform shown by e' P• the feed-back voltage appearing on the grid is 
as shown by e' •'· This voltage applied to the ¢d produces a component of plate 
current i' Pl• It is evident that the irregularity m the waveform of this component 
of plate current would act to cancel the original irregularity and thus reduce 
distortion. 

After the correction of distortion has been applied by inverse feedback, the 
relations are as shown in the curve for ip. The dotted curve shown by ipr is the 
component of plate current due to the feedback voltage on the grid. The dotted 
curve shown by i' P is the component of plate current due to the signal voltage on 
the grid. The algebraic sum of these two components gives the resultant plate 
current shown by the solid curve of ip. Since i'p is the plate current that would 
flow without inverse feedback, it can be seen that the application of inverse feed­
back has reduced the irregularity in the output current. In this manner. inverse 
feedback acts to correct any component of plate current that does not correspond 
to the input signal voltage, and thus reduces distortion 

From the curve for ip, it can be seen that. besides reducing distortion inverse 
feedback also reduces the amplitude of the output current. Consequently. when 
inverse feedback is applied to an amplifier there is a decrease in power output as 
well as a decrease in distortion. However, by means of an increase m signal voltage. 
the power output can be brought back to its fuJl value. Hence. the application of 
inverse feedback to an amplifier requires that more driving voltage be applied to 
obtain full power output but this output is obtained with less distortion. 

Inverse feedback may also be applied to resistance-coupled stages as shown 
in Fig. 26. The circuit is conventional except that a feedback resistor, R 1, is con­
nected between the plates of tubtt T1 and T,. The output signal voltage of T1 
and a portion of the output signal voltage of T, appears across R,. Because the 
distortion generated in the plate circuit of T, is applied to its grid out of phase 
with the input signal, the distortion in the output of T, is comparatively low. 
With sufficient inverse feedback of the constant-voltage type in a power-output 
stage. it is not necessary to employ a network of resistance and capacitance in the 
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a very large volume range. For instance, in the music of a symphony orchestra, 
the sound intensity of the loud passages is very much higher than that of the 
soft passages. When this music is recorded, it is not feasible to make the ratio 
of maximum amplitude to minimum amplitude as large on the record as it is in 
the original music. The recording process is therefore monitored so that the 
volume range of the original is compressed on the record. To compensate for this 
compression, a volume-expander amplifier has a variable gain which is greater for 
a high-amplitude signal than for a low-amplitude signal. The volume expander 
therefore amplifies loud passages more than soft passages and thus can restore 
to the music reproduced from the record the volume range of the original. 

A volume expander circuit is shown in Fig. 27. The action of this circuit 
depends on the fact that the gain of the 6L7 as an audio amplifier can be varied 
by variation of the bias on the No. 3 grid. When the bias on the No. 3 grid is made 
less negative, the gain of the 6L7 increases. In the circuit, the signal to be amplified 
is applied to the No. 1 grid of the 6L7 and is amplified by the 6L7. The signal is 
also applied to the grid of the 6C5, is amplified by the 6C5, and is rectified by the 
6H6. The rectified voltage developed across RS, the load resistor of the 6H6, is 
applied as a positive bias voltage to the No. 3 grid of the 6L7. Then, when the 
amplitude of the signal input increases, the voltage across RS increases, and the 
bias on the No. 3 grid of the 6L7 is made less negative. Because this increases the 
gain of the 6L7, the gain of the amplifier increases with increase in signal amplitude 
and thus produces volume expansion of the signal. 

The No. 1 grid of the 6L7 is a variable-mu grid and therefore will produce 
distortion if the input signal voltage is too large. For that reason, the signal input 
to the 6L7 should not exceed a peak value of 1 volt. This value is of the same 
order as the voltage obtainable from the usual magnetic phonograph pick-up. 
The no-signal bias voltage on the No. 3 grid is controlled by adjustment of contact 
P. This contact should be adjusted initially to give a no-signal plate current of 
0.15 milliampere in the 6L7. No further adjustment of contact P is required if 
the same 6L7 is always used. If it is desired to delay volume expansion until the 
signal input reaches a certain amplitude, the delay voltage can be inserted as a 
negative bias on the 6H6 plates at the point marked X in the diagram. 

Another circuit using volume expansion is shown in CIRCUIT SECTION. 
This circuit can also be used to provide volume compression for microphone oper­
ation. Volume compression prevents overloading and blasting and compensates 
for differences in voice level produced by movements of the speaker at the micro­
phone. In this circuit the 6H6 is connected as a voltage doubler. The d-c output 
is applied across potentiometer R2s, The arm and one side of Ru is connected to 
the d.p.d.t. switch S2 to permit reversing of the polarity of the voltage taken from 
Ru. The amount of d-c voltage across R2e is dependent on the average signal level. 
When the level tends to increase, the voltage across R2s increases; when the level 
decreases, the voltage decreases. The voltage taken from R2s is applied in series 
with the control-bias of the master mixer tube. When the switch is set to "expand." 
the voltage becomes opposite in polarity to the bias of the tube. This lowers the 
bias and increases the amplification factor of the tube. When the switch is set 
to "compress," the two voltages are additive. The negative bias is, therefore, 
increased and the amplification factor is decreased. 

A phase inverter is a circuit used to provide resistance coupling between the 
output of a single-tube stage and the input of a push-pull stage. The necessity 
for a phase inverter arises because the signal-voltage inputs to the grids of a push­
pull stage must be 180 degrees out of phase and approximately equal in amplitude 
with respect to each other. Thus, when the signal voltage mput to a push-pull 
stage swings the control grid of one tube in a positive direction, it should swing 
the other grid in a negative direction by a similar amount. With transformer 
coupling between stages, the out--0f-phase input voltage to the push-pull stage is 
supplied by means of the center-tapped secondary. With resistance coupling, the 
out--0f-phase input voltage is obtained by means of the inverter action of a tube. 

Fig. 28 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 
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a very large volume range. For instance, in the music of a symphony orchestra, 
the sound intensity of the loud passages is very much higher than that of the 
soft passages. When this music is recorded, it is not feasible to make the ratio 
of maximum amplitude to minimum amplitude as large on the record as it is in 
the original music. The recording process is therefore monitored so that the 
volume range of the original is compressed on the record. To compensate for this 
compression, a volume-expander amplifier has a variable gain which is greater for 
a high-amplitude signal than for a low-amplitude signal. The volume expander 
therefore amplifies loud passages more than soft passages and thus can restore 
to the musk reproduced from the record the volume range of the original. 

A volume expander circuit is shown in Fig. 27. The action of this circuit 
depends on the fact that the gain of the 6L7 as an audio amplifier can be varied 
by variation of the bias on the No. 3 grid. When the bias on the No. 3 grid is made 
less negative, the gain of the 6L7 increases. In the circuit, the signal to be amplified 
is applied to the No. 1 grid of the 6L7 and is amplified by the 6L7. The signal is 
also applied to the grid of the 6C5, is amplified by the 6C5, and is rectified by the 
6H6. The rectified voltage developed across RS, the load resistor of the 6H6, is 
applied as a positive bias voltage to the No. 3 grid of the 6L7. Then, when the 
amplitude of the signal input increases, the voltage across RB increases, and the 
bias on the No. 3 grid of the 6L7 is made less negative. Because this increases the 
gain of the 6L7, the gain of the amplifier increases with increase in signal amplitude 
and thus produces volume expansion of the signal. 

The No. 1 grid of the 6L7 is a variable-mu grid and therefore will produce 
distortion if the input signal voltage is too large. For that reason, the signal input 
to the 6L7 should not exceed a peak value of 1 volt. This value is of the same 
order as the voltage obtainable from the usual magnetic phonograph pick-up. 
The no-signal bias voltage on the No. 3 grid is controlled by adjustment of contact 
P. This contact should be adjusted initially to give a no-signal plate current of 
0.15 milliampere in the 6L7. No further adjustment of contact P is required if 
the same 6L7 is always used. If it is desired to delay volume expansion until the 
signal input reaches a certain amplitude, the delay voltage can be inserted as a 
negative bias on the 6H6 plates at the point marked X in the diagram. 

Another circuit using volume expansion is shown in CIRCUIT SECTION. 
This circuit can also be used to provide volume compression for microphone oper­
ation. Volume compression prevents overloading and blasting and compensates 
for differences in voice level produced by movements of fhe speaker at the micro­
phone. In this circuit the 6H6 is connected as a voltage doubler. The d-c output 
is applied across potentiometer R2s, The arm and one side of Ru is connected to 
the d.p.d.t. switch S2 to permit reversing of the polarity of the voltage taken from 
Ru. The amount of d-c voltage across Rte is dependent on the average signal level. 
When the level tends to increase, the voltage across R2s increases; when the level 
decreases. the voltage decreases. The voltage taken from R2s is applied in series 
with the control-bias of the master mixer tube. When the switch is set to "expand." 
the voltage becomes opposite in polarity to the bias of the tube. This lowers the 
bias and increases the amplification factor of the tube. When the switch is set 
to "compress," the two voltages are additive. The negative bias is, therefore, 
increased and the amplification factor is decreased. 

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

Fig. 28 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 
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is provided by triode T 2• The output voltage of T1 is applied to the grid of Ta. A 
portion of the output voltage of T1 is also applied through the resistors R, and R, 
to the grid of T 1. The output voltage of T 2 is applied to the grid of T ,. When the 
output voltage of T1 swings in the 
positive direction, the plate current 
of T • increases. This action in­
creases the voltage drop across the 
plate resistor R1 and swings the 
plate of T, in the negative direction. 
Thus, when the output voltage of T 1 
swings positive, the output voltage 
of T 2 swings negative and is, there­
fore, 180° out of phase with the out­
put voltage of T 1- In order to ob­
tain equal voltages at E. and Eb, 
the signal applied to the grid of T 2 
should be less than the voltage at Eh 
in the ratio of the voltage gain of 
T,. Under the conditions where 
a twin-type tube or two tubes hav- Fig. 28 
ing the same characteristics are 
used at T, and T,, R, should be equal to the sum of Ra and R 6• The ratio of R, to 
R, plus R6 should be the same as the voltage gain ratio of T 2 in order to apply the 
correct value of signal voltage to T,. The value of R 6 is, therefore, equal to R, 
divided by the voltage gain of T 2 ; R, is equal to R, minus R6• 

Values of R1, R2, Ra plus R6, and R, may be taken from the chart in the 
RESISTANCE-COUPLED AMPLIFIER SECTION. In the practical application 
of this circuit, it is convenient to use a twin-triode tube combining TI and T •· A 
phase-inverter circuit using a 6N7 is shown in the CIRCUIT SECTION. 

RECTIFICATION 

The rectifying action of a diode finds an important application in supplying a 
receiver with d-c power from an a-c line. A typical arrangement for this applica­
tion includes a rectifier tube, a filter, and a voltage divider. The rectifying action 
of the tube is explained briefly under DIODES, (>age 5. The function of a filter 
is to smooth out the ripple of the tube output, as mdicated in Fig. 29. The action 
of the filter is explained on page 40. The voltage divider is used to cut down the 
output voltage to the values required by the plates, screens, and grids of the tubes 
in the receiver. 

+1------- o~c VOt..TACE 
.-.vAILABLE rOA U--------- RAC,ORECENER 

F"ULL·WAVE RECTIFICATION 

Fig. 29 

A half-wave rectifier and a full-wave rectifier 
circuit are shown in Fig. 30. In the half-wave 
circuit, current flows through the rectifier tube to 
the filter on every other half-cycle of the a-c input 
voltage when the plate is positive with respect to 
the cathode. In the full-wave circuit, current flows 
to the filter on every half-cycle, through plate 
No. 1 on one half-cycle when plate No. 1 is positive 
with respect to the cathode, and through plate 
No. 2 on the next half-cycle when plate No. 2 is 
positive with respect to the cathode. Because the 
current flow to the filter is more uniform in the 
full-wave circuit than in the half-wave circuit, the 
output of the full-wave circuit requires less filtering . 
Rectifier operating information and circuits are 
given under each rectifier tube type and in the 
CIRCUIT SECTION. 

Parallel operation of rectifier tubes permits of obtaining correspondingly 
increased output current over that obtainable with the use of one tube. For 
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example, when two full-wave rectifier tubes are connected in parallel. the plates 
of each tube are connected together and each tube acts as a half-wave rectifier. 
The allowable voltage and load conditions per tube are the same as for full-wave 

fULL· WAVl'. RECTlflER 

P'ig. 30 

. 
OUTPUT 

TO 
FILTER 

service but the total load-handling capability of the complete rectifier is approx­
imately doubled. When mercury-vaoor 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 hi~h value; high plate current, a low 
value. When the plates of mercury-vapor rectifier tubes are connected in parallel. 
the corresponding filament leads should be similarly connected. Otherwise the 
tube drops will be considerably unbalanced and larger stabilizing resistors will be 
required Two or more high-vacuum rectifier tubes can also be connected in par­
allel to give correspondingly higher output current and, as a result of paralleling 
their internal resistances. give somewhat increased voltage output. With high­
vacuum types stabili~ing resistors may or may not be necessary depending on the 
tube type anrl the circuit. 

A voltage-doubler circuit of simple form is shown in Fig. 31. The circuit derives 
its name from the fact that its d-c voltage output can be as high as twicf' the peak 

value of a-c input Basically, a voltage doubler 
is a rectifier circuit arranged so that the output 
voltages of two half-wave rectifiers are in series. 
The action of a voltage doubler is briefly as 

ou~-P~T follows. On the positive half-cycle of the a-c 
input, that is, when the upper side of the a-c 
input line is positive with respect to the lower 
side. thP upper diode passes current and feeds 

Ti, Tz = SEPARATE flLAMENT 
TRANSrORM[R WINDINGS 

a positive charge into the upper condenser. As 
positive charge accumulates on the upper plate 
of the condenser, a positive voltage builds up Fig. 31 
across the condenser. On the next half-cvcle of 

the a-c input, when the upper side of the line is negative with respect to the lower 
side, the lower diode passes current so that a negative voltage builds up across the lower 
condenser. As long as no current is drawn at the output terminals from the conden­
sers, each condenser can charge up to a voltage of magnitude E, the peak value of 
the a-c input. It can be seen from the diagram that with a voltage of +Eon one 
condenser and-Eon the other, the total voltage across the condensers is 2E. Thus 
the voltage doubler supplies a no-load d-c output voltage twice as large as the 
peak a-c input voltage. When current is drawn at the output terminals by the load, 
the output voltage drops below 2E by an amount that depends on the magnitude of 
the load current and the capacitance of the condensers. The arrangement shown 
in Fig. 31 is called a full-wave voltage doubler because each rectifier passes current 
to the load on each half of the a-c input cycle. 

Two rectifier types especially designed for use as voltage doublers are the 
metal 2526 and the glass 2525. These tubes combine two separate diodes in one 
tube. As voltage doublers, the tubes are used in "transformerless" receivers. In 
these receivers. the heaters of all tubes in the set are connected in series with a 
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voltage-dropping resistor across the line. The connections for the heater supply 
and the voltage-doubling circuit are shown in Figs. 32 and 33. 

A-C 
INPUT 

Fig. 32 

o-c 
OUTPUT 

• + 

R = HEATERS OF OTHCR TUBES IN SE.RIES 
WITH VOLTAGE-DROPPING RESISTOR 

R1=PROTECTIVE RESISTOR 
C, C1,C2 = CONDENSER 

C2 D-C 
OUTPUT 

•+ 

Fig. 33 

With the full-wave voltage-doubler circuit in Fig. 32, it will be noted that the 
d-c load circuit can not be connected to ground or to one side of the a-c supply line. 
This presents certain disadvantages when the heaters of all the tubes in the set 
are connected in series with a resistance across the a-c line. Such a circuit arrange­
ment may cause hum because of the high a-c potential between the heaters and 
cathodes of the tubes. The circuit in Fig. 33 overcomes this difficulty by making 
one side of the a-c line common with the negative side of the d-c load circuit. In 
this circuit, one half of the tube is used to charge a condenrer which, on the following 
half cycle, discharges in series with the line voltage through the other half of the 
tube. This circuit is called a half-wave voltage doublt-r because rectified current 
flows to the load only on alternate halves of the a-c input cycle. The voltage reg­
ulation of this arrangement is somewhat poorer than that of the full-wave voltage 
doubler. 

DETECTION 
When speech or music is transmitted from a radio station, the station radiates 

a radio-frequency wave whose amplitude varies in accordance with the audio­
frequency signal being transmitted. The r-f wave is said to be modulated by the 
a-f wave. The effect of modulation on the waveform of the r-f wave is shown in 
Fig. 34. 

• ~ IM 
UNMOOUL A i£0 A-F' MODULATING MODULATED 

R·F' CARRIER WAVE R-f"' WAVE 

Fig. 34 

In the receiver it is desired to reproduce the original a-f modulating wave from 
the modulating r-f wave. In other words. it is desired to demodulate the r-f wave. 
The receiver stage which performs this demodulation is called the demodulator or 
detector stage. There are three different detector circuits in general use, the diode 
detector, the grid-bias detector, and the grid-leak detector. These detector circuits 
are alike in that they eliminate, either partially or completely, alternate half-cycles 
of the r-f wave. With the alternate half-cycles eliminated, the audio variations of 
the other half of the r-f wave can be amplified to drive a loudspeaker or headphones. 

A diode-detector circuit is shown in Fig. 35. The action of this circuit when a 
modulated r-f wave is applied is illustrated by Fig. 36. The r-f voltage applied to 
the circuit is shown in light line; the output voltage across condenser C is shown 
in heavy line. Between points (a) and (b) on the first positive half-cycle of the 
applied r-f voltage, condenser C charges up to the peak value of the r-f voltage. 
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Then as the applied r-f voltage falls away from its peak value, the condenser holds 
the cathode at a potential more positive than the voltage applied to the anode. 
The condenser thus temporarily cuts off current through the diode. While the 
diode current is cut off, the condenser discharges from (b) to (c) through the diode 
load resistor R. When the r-f voltage on the anode rises high enough to exceed 
the potential at which the condenser holds the cathode, current flows again and 

,~,[t ~, INPUT 

R C A-1 
. - 01JTPUT 

Fig. 35 P'lg. 36 

the condenser charges up to the peak value of the second positive half-cycle at (d). 
In this way, the voltage across the condenser follows the peak value of the applied 
r-f voltage and reproduces the a-f modulation. The curve for voltage across the 
condenser, as drawn in Fig. 36, is somewhat jagged. However, this jaggedness, 
which represents an r-f component in the voltage across the condenser, is exaggerated 
in the drawing. In an actual circuit the r-f component of the voltage across the 
condenser is negligible. Hence. when the voltage across the condenser is amplified, 
the output of the amplifier reproduces the speech or music originating at the trans­
mitting station. 

Another way of understanding the action of a diode detector is to consider the 
circuit as a half-wave rectifier. When the r-f signal on the plate swings positive, 
the tube conducts and the rectified current flows through the load resistance R. 
Because the d-c output voltage of a rectifier depends on the voltage of the a-c input, 
the d-c voltage across C varies in accordance with the amplitude of the r-f carrier 
and thus reproduces the a-f signal. Condenser C should be large enou(th to smooth 
out r-f or i-f variations but should not be so large as to affect the audio variations. 
Two diodes can be connected in a circuit similar to a full-wave rectifier to give 
full-wave detection. However, in practice. the advantages of this connection 
generally do not justify the extra circuit complication. 

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

A typical diode-detector circuit using a duplex-diode triode tube is shown in 
Fig. 37. Both diodes are connected together. R, is the diode load resistor. A 

Fig. 37 
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portion of the a-f voltage developed across this resistor is applied to the triode grid 
through the volume control Ra. In a typical cirruit, resistor R, may be tapped so 
that five-sixths of the total a-f voltage acros..~ R, is applied to the volume control. 
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This tapped connection reduces the a-f voltage output of the detector circuit 
slightly but it reduces audio distortion and improves the r-f filtering. D-c bias 
for the triode section is provided by the cathode-bias resistor Ra and the audio 
by-pass condenser C,. The function of condenser C, is to block the d-c bias of the 
cathode from the grid. The function of condenser C, is to by-pass any r-f voltage 
on the grid to cathode. A duplex-diode pentode may also be used in this circuit. 
With a pentode, the a-f output should be resistance-coupled rather than trans­
former-coupled. 

Another diode detector circuit, called a diode-biased circuit, is shown in 
Fig. 38. In this circuit, the triode grid is connected directly to a tap on the diode 
load resistor. When an r-f signal volta~e is applied to the diode, the d-t: voltage 
at the tap supplies bias to the triode gnd. When the r-f signal is modulated, the 
a-f voltage at the tap is applied to the grid and is amplified by the triode. The 
advantage of this circuit over the self-biased arrangement shown in Fig. 37 is that 
the diode-biased circuit does not employ a condenser between the grid and the 
diode load resistor, and consequently does not produce as much distortion of a 
signal having a high percentage of modulation. 

However, there are restrictions on the use of the diode-biased circuit. Because 
the bias voltage on the triode depends on the average amplitude of the r-f voltage 
applied to the diode, the average amplitude of the voltage applied to the diode 
should be constant for all values of signal strength at the antenna. Otherwise 
there will be different values of bias on the triode grid for different signal strengths 
and the triode will produce distortion. Since there is no bias applied to the diode­
biased triode when no r-f voltage is applied to the diode, sufficient resistance should 
be included in the plate circuit of the triode to limit its zero-bias plate current to a 
safe value. These restrictions mean, in practice, . that the receiver should have a 
separate-channel ave system. With such an ave system, the average amplitude 
of the signal voltage applied to the diode can be held within very close limits for 
all values of signal strength at the antenna. The tube used in a diode-biased circuit 
should be one which operates at a fairly large value of bias voltage. The variations 
in bias voltage are then a small percentage of the total bias and hence produce small 
distortion. Tubes taking a fairly large bias voltage are types such as the 6R7 or 
1H6-G having a medium-mu tnode. 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. 39. In this circuit. the grid is 
biased almost to cut-off. 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. onlr the positive 
half cycles of the r-f signal are amplified by the tube. The signa is, therefore, 
detected in the plate circuit. The advantages of this method of detection are that 
it amplifies the signal. besides detecting it, and that it does not draw current from 
the input circuit and therefore does not lower the selectivity of the input circuit . 

Fig. 39 
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The grid-leak and condenser method, illustrated by Fig. 40, is !!Omewhat more 
sensitive than the grid-bia11 method and gives its best results or weak signals. In 
this circuit, there is no negative d-c bias voltage applied to the grid. Hence, on 
the positive half-cycles of the r-f signal, current flows from grid to cathode. The 
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grid and cathode thus act as a diode detector, with the grid-leak resistor as the 
diode load resistor and the grid condenser as the r-f by-pass condenser. The voltage 
across the condenser then reproduces the a-f modulation in the same manner as 
has been explained for the diode detector. This voltage appears between the grid 
and cathode and is therefore amplified in the plate circuit. The output voltage 
thus reproduces the original a-f signal. 

In this detector circuit, the use of a high-resistance grid leak increai;es selectivity 
and sensitivity. However, improved a-f response and stability are obtained with 
lower values of ~d-leak resistance. This detector circuit has the advantage that 
it amplifies the signal but has the disadvantage that it draws current from the input 
circuit and therefore lowers the selectivity of the input circuit. 

AUTOMATIC VOLUME CONTROL 

The chief purposes of automatic volume control in a receiver are to prevent 
fluctuations in loudspeaker volume when the signal at the antenna is fading in and 
out, and to prevent an unpleasant blast of loud volume when the set is tuned from 

a weak signal, for which the volume control has 
been turned up high, to a strong signal. To accom­
plish these purposes. an automatic volume control 
circuit regulates the receiver's r-f and i-f gain so 
that this gain is less for a strong signal than for a 
weak signal. In this way, when the signal strength 
at the antenna changes, the ave circuit reduces the 
resultant change in the voltage output of the last 
i-f stage and consequently reduces the change in 
the speaker's output volume. 

OUT~UT 
or LAST 
I-r STAG( 

AVC 
BIAS -......-,.NVV'-' 

VOLTACC 

The ave circuit reduces the r-f and i-f gain for a strong signal usually by 
increasing the negative bias of the r-f, i-f, and frequency-mixer stages when the 
signal increases. A simple ave circuit is shown in Fig. 41. On each positive 
half-cycle of the signal voltage, when the diode plate is positive with respect to 
the cathode, the diode passes current. Because of the flow of diode current through 
R,. there is a voltage drop across R1 which makes the left end of R, negative with 
respect to ground. This voltage drop across R, is applied, through the filter R1 
and C, as negative bias on the grids of the preceding stages. Then, when the signal 
strength at the antenna increases, the signal applied to the ave diode increases, 
the voltage drop across R1 increases, the negative bias voltage applied to the r-f 
and i-f stages increases, and the gain of the r-f and i-f stages is decreased. Thus 
the increase in signal strength at the antenna does not produce as much increase 
in the output of the last i-f stage as it would produce without ave. When the 
signal strength at the antenna decreases from a previous steady value, the ave 
circuit acts, of course. in the reverse direction. applying less negative biaci, permitting 
the r-f and i-f gain to increase, and thus reducing the decrease in the signal output 
of the last i-f stage. In this way, when the signal strength at the antenna changes, 
the ave circuit acts to prevent change in the output of the last i-f stage, and thus 
acts to prevent change in loudspeaker volume. 

The filter. C and Rt, prevents the ave 
voltage from varying at audio frequency. 
The filter is neces.<;a,ry because the voltage 
drop across R, varies with the modulation 
of the carrier being received. If ave volt­
age were taken directly from RI without 
filtering, the audio variations in ave voltage 
would vary the receiver's gain so as to 
smooth out the modulation of the carrier. 
To avoid this effect, the ave voltage is 
taken from the condenser C. Because of 
the resistance R, in series with C, the con­
denser C can charge and discharge at only 
a comparatively slow rate. The ave volt­
age therefore cannot vary at frequencies 

OUTPUT 
OF LAST 
l-f S'TAGE 

DA\'C 
-3V(MIN.) 
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as high as the audio range but can vary at frequencies high enough to compensate 
for most fading. Thus the filter permits the ave circuit to smooth out variations 
in signal due to fading, but prevents the circuit from smoothing out audio modulation. 

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

In the circuit shown in Fig. 41, a certain amount of ave negative bias ~~lied 
to the preceding stages on a weak signal. Since it may be desirable to tain 
the receiver's r-f and i-f gain at the maximum possible value for a weak signal, ave 
circuits are designed in eome cases to apply no ave bias until the signal strength 
exceeds a certain value. These ave circuits are known as delayed ave, or. clave 
circuits. A davc circuit is shown in Fi~. 42. In this circuit, the diode section D1 
of the 6H6 acts as detector and ave diode. R, is the diode load resistor and R1 
and C1 are the ave filter. Because the cathode of diode D1 is returned through a 
fixed supply of -3 volts to the cathode of D1, a d-c current flows through R1 and 
Rs in senes with D1, The voltage drop caused by this current places the ave lead 
at approximately -3 volts (less the negligible drop through D,). When the average 
amplitude of the rectified signal developed across R1 does not exceed 3 volts, the 
ave lead remains at -3 volts. Hence, for signals not strong enough to develop 
3 volts across R1, the bias applied to the controlled tubes stays constant at a value 
giving high sensitivity. However, when the average amplitude of rectified signal 
voltage across R, exceeds 3 volts, the plate of diode D1 becomes more negative 
than the cathode of D1 and current flow in diode D, ceases. The potential of the 
ave lead is then controlled by the voltage developed across R,. Therefore, with 
further increase in signal strength, the ave circuit applies an increasing ave bias 
voltage to the controlled stages. In this way, the circuit regulates the receiver's 
gain for strong signals, but permits the gain to stay constant at a maximum value 
for weak signals. 

It can be seen in Fig. 42 that a portion of the -3 volts delay voltage is applied 
to the plate of the detector diode D1, this portion being approximately equal to 
Ri/ (R1 + R,) times -3 volts. Hence, with the circuit constants as shown, the 
detector plate is made negative with respect to its cathode by approximately one­
half volt. However, this voltage does not interfere with detection because it is not 
large enough to prevent current flow in the tube. 

TUNING INDICATION WITH ELECTRON-RAY TUBES 

Electron-ray tubes are designed to indicate visually by means of a fluorescent 
tar~et the effects of a change in controlling voltage. They are widely used as tuning 
indicators in radio receivers. Types such as the 6U5/6G5 and the 6N5 contain 

CATHODE 
LIGHT -­
SHIELD 

two main parts: (1) a triode which 
FLUORESCENT operates as a d-c amplifier and (2) 

,.....--coATING an electron-ray indicator which is 
_RAY -CONTROL located in the bulb as shown in 

- ELECTROOE Fig. 43. The target is operated at 

CATHODE 

a positive voltage and therefore 
attracts electrons from the cathode. 
When the electrons strike the target 
they produce a glow on the fluores­
cent coating of the target. Under 
these conditions, the target appears 
as a ring of light. 

A ray-control electrode is 
Fie 43 mounted between the cathode and 

· target. When the potential of this 
electrode is less positive than the target, electrons flowing to the target are repelled 
by the electrostatic field of the electrode, and do not reach that portion of the tar­
get behind the electrode. Because the target does not glow where it is shielded from 
electrons, the control electrode casts a shadow on the glowing target. The extent 
of this shadow varies from approximately 100° of the target when the control 
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electrode is much more negative than the target to 0° when the control electrode 
is at approximately the same potential as the target 

In the application of the electron-ray tube, the potential of the control electrode 
is determined by the voltage on the grid of the triode section, as can be seen in Fig. 
44. The flow of the triode plate current through resistor R produces a voltage drop 
which determines the potential of the control electrode. When the voltage of the 
triode grid changes in the positive direction, plate current increases, the potential 
of the control electrode goes down because of the increased drop across R, and the 
shadow angle widens. When the potential of the triode grid changes in the negative 
direction, the shadow angle narrows. 

Fig. 44 

ELECTRON­
RAY TUBE 

+B 
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Fig. 45 

Another type of indicator tube is the 6AF6-G. This tube contains only an 
indicator unit but employs two ray-control electrodes mounted on opposite sides 
of the cathode and connected to individual hase pins. It employs an external d-c 
amplifier. See Fig. 45. Thus, two symmetrically opposite shadow angles may be 
obtained by connecting the two ray-control electrodes together. or. two unlike 
patten-is may be obtained by individual connection of each ray-control electrode 
to Its respective amplifier. 

In radio-receivers, ave voltage is applied to the grid of the d-c amplifier. Since 
ave voltage is at maximum when the set is tuned to give maximum response to a 
station, the shadow angle is at minimum when the receiver is tuned to resonance 

with the desired station. The choice 
between electron-ray tubes depends on 
the ave characteristic of the receiver. 
The 6E5 contains a sharp cut-off triode 
which closes the shadow angle on a com­
paratively low value of ave voltage. The 
6N5 and 6U5/6G5 each have a remote 
cut-off triode which closes the shadow on 
a larger value of ave voltage than the 
6E5. The 6AF6-G may be used in con­
junction with d-c amplifier tubes having 
either remote or sharp cut-off character­
istics. Examples showing how electron-
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ray tubes are incorporated in receiver cir­
cuits are given in CIRCUIT SECTION. 

R1 + Rz:: 16700 OHMS ":i= 

F' The sensitivity indication of electron-
ig. 46 ray tubes can be increased by ueini a 

separate d-c amplifier to control the action of the ray-control electrode in the tunmg 
indicator tube. This arrangement increases the maximum shadow angle from the 
usual l{)()~ to approximately 180°. A circuit for obtaining wide-angle tuning is 
shown in Fli;. 46. 

OSCILLATION 
As an oscillator, a radio tube can be employed to generate a continuously 

alternating voltage. In present-day radio broadcast receivers, this application is 
limited practically to superheterodyne receivers for supplying the heterodyning 
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frequency. Several circuits (represented in Figs. 47 and 48) may be utilized, but 
they all depend on feeding more energy from the plate circuit to the grid circuit 
than is required to equal the power loss in the grid circuit. Feed-back may be 

8- HEATER 9+ ... TRANSFOR~EA 

Fig. 47 Fig. 48 

produced by electrostatic or electromagnetic coupling between the grid and plate 
circuits. When sufficient energy is fed back to more than equal 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 capacity. By proper choice of these values, the 
frequency may be adjusted over a very wide range. 

FREQUENCY CONVERSION 

Frequency conversion is used in superheterodyne receivers to change the 
frequency of the r-f signal to an intermediate frequency. To perform this change 
in frequency, a frequency-converting device consisting of an oscillator and a 
frequency mixer is employed. In such a device, shown diagrammatically in Fig. 49, 

_1:c..:N.:..:PU:...cT....c:.AT:.____, tREQU£NCY 
R-F" SIGNAL 
FREQUENCY MlX(A 

OSCILLATOR 

two voltages of different frequency, the 
ouTeuT AT r-f signal voltage and the voltage gen-

'N/.f."ci"u\~t~• erated by the oscillator, are applied to 
the input of the frequency mixer. 
These voltages beat, or heterodyne, 
within the mixer tube to produce a 

FREQUENCY coNvERTER plate current having, in addition to 
Fig. 49 the frequencies of th!! 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 differ­
ence between the signal frequency and the oscillator frequency. The selected out­
put frequency is known as the intermediate frequency, or 1.f. The output frequency 
of the mixer tube is kept constant for all values of signal frequency by tuning the 
oscillator to the proper frequency. 

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

Three methods of frequency conversion for superheterodyne receivers are of 
interest. These methods are alike in that they employ a frequency-mixer tube in 
which plate current is varied at a combination of the signal frequency and the 
oscillator frequency. These variations in plate current produce across the tuned 
plate load a voltage of the desired intermediate frequency. The three methods ditrer 
m the types of tubes employed and in the means of supplying input voltages to the 
mixer tube. 

A method widely used before the availability of tubes especially designed for 
frequency-conversion service, employs as mixer tube either a triode, a tetrode, or 
a P!lntode, in which oscillator voltage and signal voltage are applied to the same 
gnd. In this method, coupling between the oscillator and mixer circuits is obtained 
by means of inductance or capacitance. 
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The second method employs a tube having an oscillator and frequency mixer 
combined in the same envelope. In one form of such a tube, coupling between 
the two units is obtained by means of the electron stream within the tube. One 
arrangement of the electrodes for this type is shown in Fig. 50. Since five grids 
are used, the tube is called a pentagrid converter. Grids No. 1, No. 2 and the 
cathode are connected to an external circuit to act as a triode oscillator. Grid No. 1 
is the grid of the oscillator and grid No. 2 is the anode. These and the cathode 
can be considered as a composite 
cathode which supplies to the rest 
of the tube an electron stream that 
varies at the oscillator frequency. 
This varying electron stream is fur• 
ther controlled by the r-f signal 
voltage on grid No. 4. Thus, the 
variations in plate current are due 
to the combination of the oscillator 
and the signal frequencies. The 
purpose of grids No. 3 and No. 5, 
which are connected together with• 
in the tube, is to accelerate the 
electron stream and to shield grid 
No. 4 electrostatica\ly from the 
other electrodes. The 6A8 is an 
example of a pentagrid-converter 
type. 

I !-F CIRCUIT 7 
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Pentagrid-converter tubes of this design are good frequency-converting devices 
at medium frequencies but their performance is better at the lower frequencies 
than at the high ones. This is because the output of the oscillator drops off as the 
frequency is raised and because certain undesirable effects produced by interaction 
between oscillator and signal sectioas of the tube increase with frequency. To 
minimize these effects, several of the pentagrid converter tubes are designed so 
that no electrode functions alone as the oscillator anode. In these tubes, grid No. 1 
functions as the oscillator grid, and grid No. 2 is connected within the tube to the 
screen (grid No. 4). The combined two grids No. 2 and 4 shield the si~l grid 
(grid No. 3) and act as the composite anode of the oscillator triode. Gnd No. 5 
acts as the suppressor. Converter tubes of this type are designed so that the space 
charge around the cathode is unaffected by electrons from the signal grid. Further­
more, the electrostatic field of the signal grid also has little effect on the apace 
charge. The result is that r-f voltage on the signal grid produces little effect on the 
cathode current. There is, therefore, little detuning of the oscillator by ave bias 
because changes in ave bias produce little change in oscillator transconductance 
or in the input capacitance of grid No. 1. Examples of the pentagrid converters 
discussed in this paragraph are the single-ended types 1R5 and 6SA7. 

Another method of frequency conversion utilizes a separate oscillator having 
its grid connected to the No. 1 grid of a mixer hexode. A tube utilizing this con­
struction is the 6K8 and a top view of its electrode arrangement is shown in Fig. 51. 
The cathode, triode grid No. 1, and triode plate form the oscillator unit of the tube. 

HEXOOE {MIXER) PLATE 
The cathode, hexode mixer grid 

HexoDE GRID N•4 (grid No. 1), hexode double-
Hcxooe cs1GNALl c .. ,. •• sc•EEN sect1oN> screen (grids No. 2 and 4), 

c•1D N!l ~ ,-~ INTERNAL sH1ELo hexode mixer grid (grid No. 3) 
INTERNAL SHIELD 

HCXODE C.AID N!. 2 
(MIXER SCREEN SECTION) 

H[XOOE (MIXER) 
GRID N!.f 

SHELL 

TRIODE (OSC.) PLATE 

and hexode plate constitute the 
mixer unit. The internal shields 
are connected to the shell of the 
tube and act as a suppressor for 
the hexode unit. The action 

Fi&. s1 of the 6KB iJ! converting a i;adio-
frequency signal to an mter­

mediate frequency depends on (1) the generation of a local frequency by the triode 
unit, (2~ the transferring of this frequency to the hexode grid No. 1, and (3) the 
mixing m the hexode unit of this frequency with that of the r-f signal applied to 
the hexode grid No. 3. The 6K8 is not critical to changea in oscillator-plate voltage 
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or signal-grid bias and, therefore, finds important use in all-wave receivers to 
minimize frequency-shift effects at the higher frequencies. 

The third method of frequency conversion employs a tube particularly designed 
for short-wave reception. This tube, called a pentagrid mixer, has two independent 
control grids and 18 used with a separate oscillator tube. R-F signal voltage is 
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Fig. 52 
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aP.plied to one of the control grids and os­
cillator voltage is applied to the other. 
It follows, therefore, that the variations 
in plate current are due to the combina­
tion of the oscillator and signal frequencies. 
The arrangement of electrodes in a penta­
grid-mixer tube is shown in Fig. 52. The 
tube contains a heater cathode, five grids, 
and a plate. Grids No. 1 and 3 are 
control grids. The r-f signal voltage is ap­
plied to grid No. 1. This grid has a remote 
cut-off characteristic and is suited for con­
trol by ave bias voltage. The oscillator 
voltage is applied to grid No. 3. This 
grid has a sharp cut-off characteristic and 

produces a comparatively large effect on plate current for a small amount of 
oscillator voltage. Grids No. 2 and 4 are connected together within the tube. 
They accelerate the electron stream and shield grid No. 3 electrostatically from 
the other electrodes. Grid No. 5, connected within the tube to. the cathode, 
functions similarly to the suppressor in a pentode. The 6L7 and 6L7-G are penta­
grid-mixer tubes. 

Radio Tube Installation 
The installation of radio tubes requires care if high-quality performance is 

to be obtained from the associated radio circuits. Installation suggestions and 
precautions which are generally common to all types of tubes are covered in this 
section. Careful observance of these sug~estions will do much in helpin~ the 
experimenter and radio technician to obtain the full performance capabilities of 
radio tubes and circuits. Additional and pertinent information is given under 
each tube type and in the CIRCUIT SECTION. 

FILAMENT AND HEATER POWER SUPPLY 

The design of radio tubes allows for some variation in the voltage and current 
supplied to the filament or heater, but most satisfactory results are obtained from 
operation at the rated values. When the voltage is low, the temperature of the 
cathode is below normal, with the result that electron emission is limited. This 
may cause unsatisfactory operation and reduced tube life. On the other hand, 
high cathode voltage causes rapid evaporation of cathode material and shortens 
life. To insure proper tube operation, the filament or heater voltage should be 
checked at the socket terminals by means of an accurate voltmeter while the 
receiver is in operation. In the case of series operation of heaters or filaments, 
correct adjustment can be checked by means of an ammeter in the heater or fila­
ment circuit. 

The filament or heater voltage supply may be a direct-current source (a battery 
or a d-c power line) or an alternating-current power line, depending on the type 
of service and type of tube. Frequently, a resistor (either variable or fixed) is used 
with a d-c supply to permit compensation for battery voltage variations or to adjust 
the tube voltage at the socket terminals to the correct value. Ordinarily, a step­
down transformer is used with an a-c supply to provide the proper filament or 
heater voltage. Receivers intended for operation on both d-c and a-c power lines 
have the heaters connected in series with a suitable resistor and are supplied directly 
from the power line. 
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D-c filament or heater operation should be considered on the basis of the 
source of power. In the case of the battery supply for the new 1.4-volt filament 
tubes, it is unnecessary to use a voltage-dropping resistor in series with the filament 
and a single dry-cell; the filaments of these tubes are designed to operate satis­
factorily over the range of voltage variations that normally occur during the life 
of a dry-cell. Likewise, no series resistor is required when the 2-volt filament type 
tubes are operated from a single storage cell or when the 6.3-volt series are operated 
from a 6-volt storage battery. In the case of dry-battery supply for 2-voltfilament 
tubes, a variable resistor in series with the filament and the battery is required to 
compensate for battery variations. It is also recommended that an accurate volt­
meter or milliammeter be permanently installed in the receiver to insure operation 
of the tubes at their rated filament voltage. Turning the set on and off by means 
of the rheostat is advised to prevent over-voltage conditions after an off-period, 
for the voltage of dry-cells rises during off-periods. In the case of storage-battery 
supply, air-cell-battery supply, or d-c power supply, a non-adjustable resistor of 
suitable value may be used. It is well to check initial operating conditions, and 
thus the resistor value, by means of a voltmeter or ammeter. 

The filament or heater resistor required when filaments and/or heaters are 
operated in parallel can be determined easily by a simple formula derived from 
Ohm's law. 

Required resistance (ohms) _ aupply volts - rated volts of tube tYJ)e 
total rated filament current (amperes) 

Thus, if a receiver using three 32's, two 30's, and two 31's is to be operated from 
dry batteries, the series resistor is eqval to 3 volts (the voltage from two dry cells 
in series) minus 2 volts (voltage rating for these tubes) divided by 0.56 ampere 
(the sum of 5 X 0.060 ampere + 2 X 0.130 ampere), i.e., approximately 1.8 ohms. 
Since this resistor should be variable to allow adjustment for battery depreciation, 
it is advisable to obtain the next larger commercial size, although any value between 
2 and 3 ohms will be quite satisfactory. Where much power is dissipated in the 
resistor, the wattage rating should be sufficiently large to prevent overheating. 
The power dissipation in watts is equal to the voltage drop in the resistor multiplied 
by the total filament current in amperes. Thus, for the example above 1 X 0.56 = 
0.56 watt. In this case, the value is so small that any commercial rheostat with 
suitable resistance will be adequate. 

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

R "red • t ( h ) supply volts - total rated volts of tubea 
eqw rests ance O ma - rated amperes of tubea 

Thus, if a receiver having one 6SA7, one 6SK7, one 6B8, one 25A6, and one 2526 
is to be operated from a 117-volt power line, the series resistor is equal to 117 volts 
(the supply voltage) minus 68.9 volts (the sum of 3 X 6.3 volts + 2 X 25 volts) 
divided by 0.3 ampere (current rating of these tubes), i.e., approximately 160 ohms. 
The wattage dissipation in the resistor will be 117 volts minus 68.9 volts times 0.3 
ampere, or approximately 14.4 watts. A resistor having a wattage rating in excess 
of this value should be chosen. 

It will be noted in the example for series operation that all tubes have the same 
current rating. If it is desired to connect in series tubes having different heater­
or filament-current ratings, each tube of the lower rating should have a shunt 
resistor placed across its heater or filament terminals to pass the excess current. 
The value of this shunt resistor can be calculated from the following formula, where 
tube A is the tube in the series conn~tion having the highest heater current rating 
and tube B ia any tube having a heater current rating lower than tube A. 

Heater ehunt reaiatance (ohme), tube B -
heater volte, tube B 

rated heater amperea, tube A - rated heater amperea, tube B 

For example, if a 6A6 having a 6.3-volt, 0.8-ampere heater is to be operated in a 
seriea-heater circuit employing several 6.3-volt tubes having heater ratinp of 0.3 
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ampere the required shunt resistance for each of the latter types would be 

Heater shunt resiatance - 0.S ~ 0_3 , or 12.6 obma. 

The value of a series voltage-dropping resistor for a sequence of tubes having 
one or more shunt resistors should be calculated on the basis of the tube having 
the highest heater current rating. 

When the series-heater connection is used in a-c/d-c receivers. it is usually 
advisable to arrange the heaters in the circuit so that the tubes most sensitive to 
hum disturbances are at or near the ground potential of the circuit. This arrange­
ment reduces the amount of a-c voltage between the beaters and cathodes of these 
tubes and minimizes the hum output of the receiver. The order of heater connec­
tion, by tube function, from chassis to the rectifier-cathode side of the a-c line is 
shown m Fig. 53. 

AUDIO 
DETECTOR 

f"IRST 
A-F 

AMl'LIFIER 

CON· 
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R-f" 
AND l·F 
STAGES 

117 v. 
A.C. OR D.C. 

Fie. 53 

POWER 
AMPLlflER 

RECTl­
f"IE:R 

VOLl4GE 
DROPPING 
RESl$TOR 

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

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

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

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

HEATER-TO-CATHODE CONNECTION 
The cathodes of heater-type tubes, when operated from a.c., should be con­

nected either to the mid-tap on the heater-supply winding or to the mid-tap of a 
50-ohm (approximate) resistor shunted across the winding. This practice follows 
the general recommendation that the potential difference between heater and 
cathode be kept low. In high-gain resistance-coupled circuits, it is suggested that 
the heater be made 10 volts positive with respect to the cathode in order to prevent 
emission from taking place from heater to cathode and producing hum. If a large 
resistor ia used between heater and cathode, it should be by-passed by a suitable 
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filter network or objectionable hum may develop. The hum ls due to the fact 
that even a minute pulsating leakage current flowing between the heater and 
cathode will develop a small voltage acr08S any resistance in the circuit. This 
hum voltage is amplified by succeeding stages. When 6.3-volt heater-cathode types 
are operated from a storage battery, the cathodes are connected either directly or 
through biasing resistors to the negative battery terminal. When a series-heater 
arrangement is used, the cathode circuits should be connected either directly or 
through biasing resistors to the negative side of the d-c plate supply, which is 
furnished either by the d-c pawer line or by the a-c pawer line through a rectifier. 

PLATE VOLTAGE SUPPLY 
The plate voltage for radio tubes ls obtained from batteries, devices for recti­

fying a.c., direct-current power lines, and small local generators. Auto radios have 
caused the commercial development of a number of devices for obtaining a high­
voltage d-c supply either from the car storage-battery or from a generator driven 
by the car engine. 

The maximum plate voltage value for any tube type should not be exceeded 
if most satisfactory performance is to be obtained. Plate voltage should not be 
applied to a tube unless the corresponding recommended grid voltage is also sup­
plied to the grid. 

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

GRID VOLT AGE 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 separate C-battery, a tap on the voltage divider of the high­
voltage d-c supply, or from the voltage drop across a resistor in the cathode circuit. 
This last is called the "cathode-bias," or "self-bias" method. In any case, the 
object is to make the grid negative with respect to the cathode by the specified 
voltage. When a C battery is used, the negative terminal is connected to the grid 
return and the positive terminal is connected to the negative filament socket ter­
minal, or to the cathode terminal if the tube is of the heater-cathode type. If the 
filament is supplied with alternating current, this connection is usually made to 
the center-tap of a low resistance (20-50 ohms) shunted across the filament ter­
minals. This method reduces hum disturbance11 caused by the a-c supply. If 
bias voltages are obtained from the voltage divider of a high-voltage d-c supply, 
the grid return is connected to a more negative tap than the cathode. 

The cathode-biasing method utilizes the voltage drop produced by the cathode 
current flowing through a resistor connected between the cathode and the negative 
terminal of the B-supply. See Fig. 54. The cathode current is, of course, equal 

............ 
R = GRID-BIASING RESISTOR 

.. 
::, 
0. 
;!; 

~ B- --· 8• 
T = fl LAMENT TRANSfORMER C= BY-PASS CONDENSER 

Fig. 54 

to the plate current in the case of a triode. or to the sum of the plate and screen 
currents in the case of a tetrode, pentode, or beam power tube. Since the voltage 
drop along the resistance is increasingly negative with respect to the cathode, the 
required negative grid-bias voltage can be obtained by connecting the grid return 
to the negative end of the resistance. 
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The Bize of the resistance for cathode-biasing a single tube can be determined 
from the following formula: 

a •• , •---- ( h ) desired grid-bia1 voltage X 1000 
...,..,........... 0 ma - rated cathode current in milliamperes 

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

By-passing of the cathode-bias resistor depends on circuit design requirements. 
In r-f circuits the cathode resistor should always be by-passed. In a-f circuits the 
use of an unby-passed resistor will reduce distortion by introducing degeneration 
into the circwt. However, the use of an unby-passed resistor decreases power 
sensitivity. When by-passing is used, it is important that the by-pass condenser 
be sufficiently large to have negligible reactance at the lowest frequency to be 
amplified. In the case of power output tubes of high· transconductance such as 
the beam power tubes, it may be necessary to shunt the bias resistor with a small 
mica condenser (approximately 0.001 µf) in order to prevent oscillations. The 
usual a-f by-pass may or may not be used, depending on whether or not degenera­
tion is demed. In tubes such as the 6AB7 /1853 and 6AC7 /1852 having a very 
high value of transconductance, there are appreciable changes of input capacitance 
and input conductance with plate current. In order to minimize such changes 
when a tube of this type is used as an r-f or i-f amplifier, a portion of the cathode­
bias resistor may be left unby-passed. Additional information on this subject is 
given in the DATA SECTION under the 6AB7. 

Grid-bias variation for the r-f and i-f 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. 55 and 56; (2) from a bleeder circuit by means of a potentiometer as shown 
in Fig. 57 or (3) from a bleeder.circuit in which the bleeder current is varied by a 
tube used for automatic volume control. The latter circuit is shown in Fig. 41. 
In all cases it is important that the control be arranged so that at no time will the 
bias be less than the recommended grid-bias voltage for the particular tubes used. 
Thia requirement can be met by providing a fixed stop on the potentiometer, by 
connecting a fixed resistance in series with the variable resistance, or by connecting 
a fixed cathode resistance in series with the variable resistance used for regulation. 

B· A· A• B• 

Fi1. S5 Fig. 56 Fig.57 

Where receiver gain is controlled by grid-bias variation, it is advisable to have the 
control volta~es extend over a wide range in order to minimize cross-modulation 
and modulation-distortion. A remote cut-off type of tube should, therefore, be 
used in the controlled stages. 

SCREEN VOLTAGE SUPPLY 

The positive screen voltage for pentodes and beam power tubes may con­
veniently be obtained from a high-voltage supply through a series resistor because 
tubes having suppressor action provide high wiiformity of the screen-current 
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characteristic. Fig. 58 shows a pentode with its screen voltage supplied through 
a series resistor. The positive screen voltage for tetrodes (screen-grid tubea) should 
be obtained from a proper voltage tap or from a potentiometer connected across 
the B supply. It should not be obtained from a high-voltage supply through a 
series resistor because of the characteristic screen-current variations in tetrodes. 
Fig. 59 shows a tetrode with its screen voltage obtained from a potentiometer. 
It is important to note that the plate voltage for tetrodes or pentodes should be 
applied before or with the screen voltage. Otherwise, with voltage on the screen 
only, the screen current may rise high enough to cause excessive screen dissipation. 

Fi1. 58 Fi1.59 

Screen-voltage variation for the r-f amplifier stages has sometimes been used 
for volume control in older type receivers. Reduced screen voltage lowers the 
transconductance of the tube and results in decreased gain per stage. The voltage 
variation is obtained by means of a potentiometer shunted across the screen voltage 
supply. See Fig. 59. When the screen voltage is varied, it is essential that the 
screen voltage never exceed the rating of the tube. This requirement can be met 
by providing a fixed stop on the potentiometer. 

SHIELDING 
In high-frequency stages having high gain, the output circuit of each stage 

must be shielded from the input circuit of that stage. Each high-frequency stage 
also must be shielded from the other high-frequency stages. Unless shielding is 
employed, undesired feedback may occur and may produce many harmful effects 
on receiver performance. To prevent this feedback, 1t is a widely followed practice 
to shield separately each unit of the high-frequency stages. For instance, in a 
superheterodyne receiver, each i-f and r-f coil may be mounted in a separate shield 
can. Baffle plates may be mounted on the gan~ed tuning condenser to shield each 
section of the condenser from the other sect10ns. The oscillator coil may be 
especially well-shielded by being mounted under the chassis. The shielding pre­
cautions 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 the high-frequency stages. When metal tubes. 
and in particular the single-ended types, are used, complete shielding of each tube 
is provided by the metal shell which is grounded through its grounding pin at the 
socket terminal. The grounding connection should 1>e short and heavy. 

FILTERS 
Feed-back effects also are caused in radio receivers by coupling between stages 

through common voltage-supply circuits. Filters find an tmportant use in minimiz­
ing such effects. They should be placed in voltage-supply leads to each tube in 
order to return the signal current through a low-impedance path direct to the tube 
cathode rather than by way of the voltage-supply circuit. Fig. 60 illustrates 
several forms of filter circuits. Condenser C forms the low-impedance path, while 
the choke or resistor assists in diverting the signal through the condenser by offering 
a high-impedance to the power-supply circuit. 

The choice between a resistor and a choke depends chiefly upon the permissible 
d-c voltage drop through the filter. In circuits where the current is small (a few 
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milliamperes) resistoni are practical; where the current is large, or regulation im­
portant, chokes are more SU1table. 

o-c o-c o-c o-c 
V9LTAGC IIOLTAGt IIOL TAGt ~TAGt 

~ ~ 
L[AI> LEAi) 

l°""i! l 04'°i!' I 
t:CAT~ T;c.~T T; c:Af- T;c..na:T 

Fig. 60 

The minimum practical size of the condenaeni may be estimated In moat casee 
by the following rule: The impedance of the condenser at the lowest frequency 
amplified should not be more than one-fifth of the impedance of the filter choke or 
resistor at that frequl'ncy. Better results will be obtained in special cases if the 
ratio is not more than one-tenth. Radio-frequency circuits, particularly at high 
frequencies, require high-quality condensers. Mica condensers 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 RECTIFICATION. A smoothing filter usually consists of condensers 
and iron-core chokes. In any filter-design problem, the load impedance must be 
considered as an integral part of the filter because the load is an important factor 
in filter performance. Smoothing effect is obtained from the chokes because they 
are in series with the load and offer a high impedance to the ripple voltage. Smooth­
ing effe<'t is obtained from the condensers because they are in parallel with the load 
and sitore energy on the voltage peaks; this energy is released on the voltage dips 
and serves to maintain the voltage at the load substantially constant. Smoothing 
filters are classified as choke-input or condenser-input according to whether a choke 
or condenser is placed next to the rectifier tube. See Fig. 61. 

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

C.HOKE.-INPUT TYPE FILTER CONDENSER-INPUT TYPE FILTER CONDENSER FILTER 

"' "' 
INPUT INP:-rr= 

RE~~?i'trR I er ouTPuT 

I FROM OUTPUT RECTIFIER 

T TUIIE C TUIIE 

"' "' f) 

L =f"ILTER CHOKE C :f"ILTER CONDENSER 

Fig. 61 

If an input condenser is used, consideration must be given to the instantaneous 
peak value of the a-c input voltage. This peak value is about 1.4 times the RMS 
value as measured by an a-c voltmeter. Filter condensers, therefore, especially the 
input condenser. should have a rating high enough to withstand the instantaneous 
peak valur if brt>.akdown is to be avoided. When the input-choke method is used. 
the available d-c output voltage will be somewhat lower than with the input­
condenser method for a given a-c plate voltage. However, improved regulation 
together with lower peak current will be obtained. 

Mercury-vapor and gas-filled rectifier tubes occasionally produce a form of 
local interference in radio receivers, through direct radiation or through the power 
line. This interference is generally identified in the receiver as a broadly tunable 
120-cycle buzz (100 cycles for SO-cycle supply line. etc.). It is usually caused by 
the formation of a steep wave front when plate CWTent within the tube begins to 
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flow on the positive half of each cycle of the a-c supply voltage. There are several 
ways of eliminating this type of interference. One is to shield the tube. Another 
is to insert an r-f choke having an inductance of one millihenrv or more between 
each plate and transformer winding and to connect high-voltage, r-f by-pass con­
densers between the outside ends of the transformer winding and the center tap. 
See Fig. 62. The r-f chokes should be placed within the shielding of the tube. The 
r-f by-pass condensers should have a voltage rating high enough to withstand the 
peak voltage of each half of the secondary, which is approximately 1.4 times the 
RMS value. Transformers having electrostatic shielding between primary and 
secondary are not likely to transmit r-f disturbances to the line. Often the inter­
ference may be eliminated simply by making the plate leads of the rectifier extremely 
short. In general, the particular method of interference elimination must be 
selected by experiment for each installation. 

C = R·F BY-PASS COND£.NS£R,MICA L• R·F CHOKE 

Fig. 62 

OUTPUT-COUPLING DEVICES 

An output-coupling device is used in the plate circuit of a power output tube 
to keep the comparatively high d-c plate current lrom the winding of an electro­
magnetic speaker and al!IO to transfer power efficiently from the output stage to a 
loudspeaker of either the electro-magnetic or dynamic type. 

~::: ; ~Ill 
~ 

10·.0H TO 
___ CHOKE LOUDSPEAKER 

PLATE 

TltANSFORMER METHOO 

F\c. 63 

Output-coupling devices are of two types. (1) choke-condenser and (2) transformer. 
The choke-condenser type consists of an iron-core choke with an inductance of not less 
than 10 henrys which is placed in series with the plate and A-supply. The choke 
offers a very low resistance to the d-c plate current component of the signal voltage 
but opposes the flow of the fluctuating component A by-pa!:IS condenser of 2 to 
6 µf supplies a path to the speaker winding ror the siinal voltage. The transformer 
type is constructed with two separate windings a primary and a secondary wound 
on an iron core. This construction permits of designing each winding to meet the 
requirements of its position in the circuit Typical arrangements of each type of 
coupling device are shown in Fig 63 Examples of transformers for push-pull 
stages are shown in several of the circuits given in the CIRCUIT SECTION 
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RCA Receiving Tube Classifications 
The following chart classifies RCA tubes according to their cathode voltages 

and their functions. It will assist the tube user in identifyinl{ type numbers and in 
choosing a tube type for an application. Types having similar characteristics are 
grouped in parentheses. 

Cathode Volts 1.4 2.0 2.5 5.0 6.3 12.6 to 
117 

DIODE DETECTORS & RECTIFIERS 
Detectors, twin (6H6, 6H6-G) 

7A6 
half-wave 1-v 12Z3 

35Z3-LT 
35Z4-GT 
35ZS-GT 
4525-GT 

half-wave, with beam 70L7-GT 
power amplifier 

half-wave with 12A7 
Rectifiers• power pentode 25A7-G 

vacuum (ST"h (6XS, 6XS-G, 
5U4- , 6XS-GT, 84), 
5X4-G, 6ZY5-G, 
5Z3), 7Y4 

(5W4, 

full-wave 
5Y3-G, 

5Z4 
5Y4-G, 

80), 
(SV4-G, 

83-v) 
mercury 82 83 
gas Cold-Ca1hode Types, 0Z4, 0Z4-G. 

Rectifler-Doublen 
2~if~ 

25Z6-GT, 
25Z5) 

11726-GT 
DIODE DETECTORS with 
AMPLIFIERS r ··••--·,;.,. 1HS-G 

1H5-Gf 
Ona with high-mu triode and 

Diode ,.f pentode 3A8-GP 
with medium•mu triode, 
and power pentode 108-GT 

with pentode 1S5 r . .a; ...... ; ... (1B5 55 (6SRh 6R7, 12SR7 
1H6-G) 6R7- , 85i 

wi1h high-mu triode 2A6 (6SO7, (12SO7 
Two 607 6O7-G 12O1-G'rl 

Diodes 607-GT, 6T7-G, 
6B6-G, 75) 

7(6 

wtth pentode K1F7-r,V, 2B7 (6B8, 688-G, 12(8 
1F6 6B7) 

CONVERTERS & MIXERS 
Pentogrid Converters (1A7-G, (10-G, 2A7 (6SA7, (12SA7 

1A7-GT), 1(6) 6A8 6A8-G, 12A8-Gf) 
1R5 c101-G, 6A8-GT, 608-G, 

1A6) 6A7), 7B8-LM 
Triode~Hexode Co"verters 6K8 12KB 
Octode Connrten 7A8 
Pen1ogrid Mi,.,. (6L7 6L7-G) 

NOTE. Tkls cla11lflcatlon does nat Include the following old typea, 00-A, 01-A, 10, 11, 12, 20, 22, 26, -40, 48, 
50, 71-A, 81, 99, 112-A, 874, 876, and 886. Data on th••• types, ha,...,.,, are ginn In 111bsequent pages. 
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Cathode Volts 1.4 2.0 2.5 5.0 6.3 12.6 to 
117 

VOLTAGE AMPLIFIERS 
DETECTORS, OSCILLATORS 

,ingle unit 1G4-G (1H4-G, 27, (6C5, 6C5-G), 12J5-GT 
30) 56 (6J5 6J5-G, 

6J5-Gf), 6L5-G, 

ffledium-mu 
76, 37, 6P5-G, 

6AE5-GT 
twin unit 6C8-G 6F8-G 
twin plate 6AE6-G 
with power 6AD7-G 

pentode 

Triode• with diode, 1D8-GT 
power 
pentode 

f"''""'' 
(6SF5, 6F5 (12SF5 

6F5-Gk 6F5-GT), 12F5-Gf) 
high-mu 6 5-G 

twin unit 6SC7 12SC7 
with diode, 3A8-GT• 

r-f pentode 

T d { remote cut-off 35 
etro •• ,ho,p cut-off 32 24A 36 

remote cut-off 1T4 (1D5-GP, 58 (6SK7, (12SK7 
1A4-P), 6K7, 6K7-G, 12K1-Gf) 

34 6K7-GT, 78), 
(6S7, 6S7-G), 
(6U7-G, 606), 

6W7-G, 39/44, 

Pentode• • 
7A7-LM, 767, 

6AB7e,6AC7e 
remote cut-off, 

with triode 
6F7 

5harp cut-off (1N5-G, (1E5-GP, 57 (6SJ7, 6J7 (12SJ7 
1N5-GT) 184-P), 6J7-G, 6J7-GT), 12J1-Gf) 

15 6(6 77 7C7 
sharp cut-off, with di• 

ode hiah-mu triode 
3A8-GT* 

POWER AMPLIFIERS 
{ow-mu, single unit 31 2A3, 

45 
Triodes f ingle unit 49 46 6AC5-G 25AC5-G1 

high-mu 
twin unit 1G6-G (1J6-G, 53 (6N7, 6N7-G, 

19) 6A6), 627-G 79 r· .. ~ .... 1O5-GT, (6L6, 6L6-G), 
2~cl~ 1T5-GT, (6V6 6V6-G, 

Beam 3O5-GT* 6V6-GT), 6Y6-G, 25L6-G~, 
Power 7Cs-LT 35A5-L , 
Tube, ~~'i.t<&l 

with rectifier 70L7-GT 
sinvle unit 1A5-G, (1F5-G, 2A5 (6F6, 6F6-G, 42{ (2SA~ 

1Cs-G, 1F4t 47 (6K6-G 6K6-G , 25A6- , 
1S4 1Gs- , 59 41), 6G6-G, 38t 

25~!G 33, 6A4 89, 785-L 
Pentodes twin unit 1E7-G* 

with diode and triode 1D8-GT 
with medium-mu triode 6AD7-G 
with rectifier 21i~?c; 
,rideo 6AG7e 

Direct-Coupled AmpliRers (6B5, 6N6-G) 
ELECTRON-RAY TUBES 

{ with rem<>le cul• 6AB5/6N5, 
off triode 6U5/6G5 

lndl- { single with sharp cut- 6E5 
caton off triode 

twir,. without triode 6AF6-G 
GAS-TRIODES Cold-Cathode, Starter-Anode Type: 0A4-G. * Two 1f5-G', in one bulb. eDes,gned for telev1s10n applu:at,ons, 

•Filament arranged for either 1.4 volt or 2.8-volt operation. 
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Interpretation of Receiving-Tube Ratings 

A star before CHARACTERISTICS under any tube type indicates that the 
maximum ratings for this type are to be interpreted in accordance with RMA 
Standard MB-210. Thia standard establishes a new system of ratings in which the 
meaning of maximum rating is changed from "absolute maximum" to "design 
maximum." Thia change baa been made to take into account the normal voltage 
variations of the various power-supply eources used for modern radio receivers. 
The Standard MB-210* follows: 

It ahall be standard to interpret the ratings on receiving types of tubes accord­
Ing to the following conditions: 

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

PLATE and SCREEN - In the case of plate voltage and screen voltage, how­
ever, recommended.maximum values are given. The interpretation of this maximum 
value depends on the power source, as follows: 

A-C or D-C Power Line: The maximum ratings of plate and screen voltages and 
dissipations given on the tube type data sheets are Design Maximums. For equip­
ment designed for use in the United States on nominal power-line services of 105-
125 volts, satisfactory performance and serviceability may be anticipated provided 
the equipment is designed so as not to exceed these Design Maximums at a line 
voltage of 117 volts. 

Automobile Storage Batteries: When a tube is used in automobile receivers and 
other equipment operated from automobile stora~e batteries, consideration should 
be given to the larger percentage range over which the battery voltage varies as 
compared with the power-line voltage. The average voltage value of automobile 
batteries has been established as 6.6 volts. Automobile-battery-operated equip­
ment should be designed so that when the battery voltage is 6.6 volts, the plate 
voltage, the plate dissipation, the screen voltage, the screen dissipation, and the 
rectifier load current will not exceed 90% of the respective recommended design 
maximwn values given in the data for each tube type. 

"8" Batteries: ~uipment operated from "B" batteries should be designed so 
that under no condition of battery voltage will the plate voltage, the plate dissipa­
tion, the screen voltage, and the screen dissipation ever exceed the recommended 
respective maximum values shown in the data for each type by more than 10%. 

OTHER ELECTRODES - When a tube is of the multigrid type, the voltages 
applied to the additional positive electrodes will be governed by the considerations 
stated under Plate and Screen. 

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

• Ued by permiuioo of the Eog111eerin1 Depanmeot of tbe Radio Maouracturere Aaaociatloo. 
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Key to Terminal Designations of Sockets 
Alphabetical subscripts D, P, T, and HX Indicate, respectively, diode unit, pentade unit 

triode unit, and hexade unit in multl-unlt types. 
Numerical subscripts are used (1) In multi-grid types to Indicate relative position of grids 

to cathode or filament, and (2) in multi-unit types to differentiate between two identical elec­
trodes which would otherwise have the same designation. 

BP =Bayonet Pin HL =Tap for Panel Lamp S =Shell 
BS =Base Shell K =Cathode SI -lnterlead Shield 
F = Filament NC = No Connection SL= Base Sleeve 
FM -=Filament Mid-Tap P =Plate (Anode) TA-Target 
G = Grid PBF = Beam-Forming Plates U -Unit 
H - Heater RC = Ray-Control Electrode e - Gas-Type Tube 

Bottom views of sockets are shown throughout this booJc. 

P~G 

~ ,. , 
40 

P~G 

~ F f' 

40 

G-4V 

DETECTOR TRIODE 
The OO-A is a storage-battery triode of 

the gas-filled type. Operating condition• as 
grid-leak detector: masimum plate volta of 
45, grid leak of 2 to 3 megohms, grid con­
denaer of 0.00025 11f, and grid return to (-) 
filament. Filament volte, 5; am_peres, 0.25. 
For dimensions, see Fii. 2-24., OUTLINES 
SECTION. The OO-A is a discontinued 
type; it is retained for reference only. 

DETECTOR AMPLIFIER 
TRIODE 

The O1-A Is a storage-battery triode used 
chiefly for replacement in receiveni deoigned 
for it. Operating conditions aa grid-leak 
detector are the same as for 00-A except that 
grid return is to ( +) filament; as biaaed de­
tector. maximum plate volts of 135, biaa of 
-13.5 volta {approx); as amplifier, maximum 
plate volta of 135, bias of -9 volta. Filament 
volts, 5: amperes, 0.25. For dimenaions, see 
Fig. 2-25, OUTLINES SECTION. The O1-A 
ia a discontinued type; it is retained for ref­
erence on! y . 

GAS TRIODE 

The 0A4-G is an ionic-cathode, glow-dis­
charge tube. It contains a plate (anode), a 
grid (starter anode), and a cold cathode. 
Theae electrodes are sealed in a bulb filled 
with an inert gas or va{'Of at reduced pres-
sure. In normal operation of the 0A4-G, a 

00-A 

01-A 

OA4-G 

relatively small amount of electrical energy supplied to the starter-anode circuit initiates a glow 
discharge between cathode and starter-anode. This discharge produces positive ions which assist 
in initiating the main discharge between cathode and anode. The anode current whic!i flows 
during the cathode-anode dischar~ actuates a relay or other device connected in the anode circuit. 
Because the discharge can be initiated with so little energy, it is practical to obtain remote control 
of line-operated electrical device• by means of an electrical impulse generated at radio frequencies 
and transmitted over the aame power line. Tbe 0A4-G may also be used as a voltage reulator 
or as a reluation oecillator. 

CHARACTERISTICS 
PAK ANODK BRKAIQIOWN VaLTAGK (Starter-anode tied to cathode) 

PBAlt POSITIVE STARTKR-ANODK-BRBAtroOWN VOLTA.GK ......... . 
STARTKR-ANODK CURRBNT (For transition of discharge to anode at 

140 volts peak) •••••••••••...•••.•••••.•........••••.•.. 
STABTBR-ANoos Daor .......•.............................. 
ANODB DROP •••••• , •••••••••.•.•••••••••..••••.•.••••••••• 
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225 min. 

{ 
70 min. 
90 ma;i;. 

Volts 
Volts 
Volta 

100 ma;i;. Microamperes 
60 apf)ro;i;. Volta 
70 af)f)ra:11. Volts 
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MAXJMUM RATINGS and TYPICAL OPERATING CONDITIONS 
Relay Service 

PEAE CATHODE CtJRUNT ...........••.....•......•......••.. 
0-C CATHODE CtJllENT .•..•.•...•......•• , •................ 

100 max. 
25 max. 

Milliamperes 
Milliamperea 

TYPICAi. OPERATION WITH A-C SVPPI.Y! 
Anode-Supply Voltage (RMS) ............................ . 
A-C Starter-Anode Voltage (Peak) ......................... . 

105-130 
70 max. 
55 min. 

110 min. 

Volta 
Volta 
Volta 
Volta 

R-F Starter-Anode Voltages (Peak) ........................ . 
Sum of A-C and R-F Starter-Anodes Voltallff (Peak) .•.•••.... 

INSTALLATION and APPLICATION 
The baH of the OA4-G fita the standard octal eocket which may be installed to hold the tube 

in any poeition. For physical characteristics of the 0A4-G, eee Fig. 2-17, OUTLINES SECTION. 

Aa a relay tube, the 0A4-G can be op­
erated in the circuit shown below. In 
thia circuit, the starter-anode is main­
tained at a potential just below that re• 
quired for breakdown by meana of the 
bleeder R1R1. When a carrier having the 
frequency of the tuned circuit LC ia im­
preaaed on the power line, a reeonant 
voltage appeara acrOBB L and C. The 
effect of the voltage acron the condenser 
C it to increase the negative potential 
peaka on the cathode and thus to in­
crease the potentials between cathode 
and starter-anode. These peaks start a 
diacharge between cathode and starter­
anode. Thia diacharge produces free ions 
which enable the diacharge to transfer 
to the anode if circuit values are such 
that aufficient atarter-anode current 
flows. Because a.c. ii supplied to the 
anode, the OA4-G cease, to diacharge 
when the carrier it removed. 

If the 0A4-G is to be operated from a 
d-c power line, it will be neceaaary to 
provide means for reducing the anode 
voltage to a value under 60 volts (ex­
tinction voltage). Thia can be done 
conveniently by opening the anode circuit. 

Moat of the voltage on the etarter­
anode required to [cause breakdown ia 
supplied by the bleeder circuit. As a result, 
the tuned circuit it required to eupply 
only the difference between breakdown 
voltap and applied a-c voltaa:e. Provi­
sion should be made, therefore, to eupply 
an r-f starter-anode voltage havina: a 
minimum peak value of 55 volta. 

Typical breakdown characteristics of 
the 0A4-G are shown for condition& where 
the starter-anode and anode are either 
positive or nea:ative, respectively. The 
tube is dellia:ned to be operated ao that 
the diacharp takes place when the 
starter-anode and anode are both poei­
tive (lint quadrant). Breakdown between 
cathode and starter-anode occura when 
the ,tarter-anode voltaa:e reaches 85 volta 
approximately. Thia dilcharge lnitiatea 
a diichara:e between cathode and anode, 
provided the anode potential it ade­
quate. The required anode potential is 
a function of the current flowina: to the 
,tarter-anode circuit. In practice, It ia 
desirable to have a current of at least 
200 microamperes ftowina: to the atarter­
anoda. 

11$ v. CONTROf.LEO 
CIRCUIT A-C LINt 

f} = HIGH-Q TUNED CIRCUIT FOR R-r Slt.NAl. 

R 1: 15000 OHMS ( 1t, WATT) 

R2: 10000 OMMS ( 1/z WATT) 

! :: AtLAV-CHOSli'.N F"OR DESIGN R(QOIREM[NTS 

esGA5 TUBE TYPE 

y 
0 

"' ~ 
g 
i:l 
0 z 
< 

I': 
; :-....... --+--

: 
I 
-+---+--

_ _,_ _ _,_ _ __,__(~ 

' 
l --+---+--+-, 
! 

--+---I---+-! 

--+---+--+-! 

i --+---+--1-1 

l I 1 
-eOl--40--20-0-20-40-eo-+eo 

! I 0~ I I ~ -50 _ ___,_ _ __,_ _ _,i:-i : 

1

1 ow I w<: I : ~g g~\-1\ 
D l,;,,k ~ _ -,oo --1---1--~s~ : 
: ~u I u~: 
: ~o "'I 
i ~~ -150--'---+---+-\ : I ,, 
I l , 
:--+---+-- -200 _,,,'I 

, f' ..- ___ ... 1 ........ ---

f--l..-!--+-+~,~-2..:~ ---ANODE To+---+--~ 
--

1

--- STARTEr-ANODE 

-300 ' 

VOLTS (D-C OR INSTANTANEOUS A-C 

92C--4&99 
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4R 
Type OZ4 

FULL-WAVE 
GAS RECTIFIERS 

OZ4 
Po1 

Po2 

The 024 and 0Z4-G are full-wave, 
gas-filled rectifiers of the cold-cathode 
type. They are used principally for 
renewal in vibrator-type B-supply 
units. The bases of these types fit the 
standard octal socket which may be 
installed to hold the tubes in any 
position. For physical characteristics 
of the 024 and 024-G, see Figs. 1-2 
and 2-3, respectively, in the, OUT­
LINES SECTION. The shell of the 
024 and the external shield required 
for the 0Z4-G should be grounded. 
The use of filters may be necessary 
to eliminate objectionable noise. 

OZ4-G 

8 
NC KEY K 

G-4R 
Type OZ4-G 

7 
NC 

MAXIMUM RATINGS 
STARTING-SUPPLY VOLTAGE PER PLATE ......... . 
PEAK PLATE-TO-PLATE VOLTAGE ................ . 
PEAK PLATE CURRENT ........................ . 
D-C OUTPUT CURRENT ........................ . 
D-C OUTPUT VOLTAGE ........................ . 
AVERAGE DYNAMIC TUBE VOLTAGE DROP ........ . 

SUPER-CONTROL R-F 
AMPLIFIER PENTODE 

300 min. 
1000 max. 
200 max. 

{ 
75 max. 
30 min. 

300 max. 
24 

~

GI 

3

G2 

The 1A4-P is a super-control pentode 
1 4 of the 2-volt filament type for battery-

r+ ~~ operated receivers. Its rating, char-
4M acteristics, and application are the 

same as for the Type 1D5-GP, except 

Peak Volts 
Volts 
Milliamperes 
Milliamperes 
Milliamperes 
Volts 
Volts 

1A4-P 

that the interelectrode capacitances are as shown below. Filament operation is 
discussed under Type 1C7-G. The base of the 1A4-P fits the standard four­
contact socket which should be installed to hold the tube preferably in a vertical 
position, but horizontal operation is permissible if pins 1 and 4 are in a vertical 
plane. For physical characteristics of the 1A4-P, refer to Fig. 2-16, OUTLINES 
SECTION. 

GRID-PLATE CAPACITANCE (With shield-can) ..... . 0.007 max. µ.µ.f 
INPUT CAPACITANCE ........................... . 5 µ.µ.f 
OUTPUT CAPACITANCE ......................... . 11 µ.µ.f 

-~'' _:· 
f"+ r-

G3 
8 

NC KEY NC 

G-6X 

a l.fi-volt dry cell. 

POWER AMPLIFIER 
PENTODE 

The 1A5-G is a power-amplifier pen­
tode of the 1.4-volt filament type for 
use in the output stage of battery-
operated receivers. The filament is 

1A5-G 
d~ed for operation directly across 

Operation of the filament is discuaaed under Type 1A7-G. 
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* CHARACTERISTICS 
FILAMENT VOLTAGE (D.C.) ••.•..•............... 
FILAMENT CURRENT ..•......................... 
PLATE VOLTAGE . . . . . . . . . . . . . . . . . . . . . . . . . 85 
ScREEN VoLTAGE (Grid No. 2) . • . . . . . . . . . . 85 
GRID VoLTAGE (Grid No. 1)............... -4.5 
PLATE CURRENT. . . . . . . . . . . . . . . . . . . . . . . . . 3.5 
ScREEN CURRENT. . . . . . . . . . . . • . . . . . . . . . . . 0. 7 
PLATE RESISTANCE (Approx.) • . . . . . . . . . . . . 0.3 
TRANSCONDUCTANCE . . . . . . . . . . . . . . . . . . . . . 800 
LoAD RESISTANCE . . . . . . . . . . . . . . . . . . . . . . . 25000 
CA THODE RESISTOR . . . . . . . . . . . . . . . . . . . . . . 1000 

1.4 
0.05 

90 max. 
90 max. 

-4.5 
4.0 
0.8 
0.3 
850 

25000 
940 

PowER OUTPUT (10% total harmonic 
distortion) . . • • . . . . . . . . . . . . . . . • . . . . . . 100 115 

INSTALLATION and APPLICATION 

Volts 
Ampere 
Volts 
Volts 
Volts 
Milliamperes 
Milliamperes 
Megohm 
Micromhos 
Ohms 
Ohms 

Milliwatts 

The bue fits the standard octal socket which may 'be installed to hold the 
tube in any position. For physical characteristics of the 1A5-G, refer to Fig. 2-13, 
OUTLINES SECTION. 

For the power-amplifier stage of radio receivers, the 1A5-G may be used 
either singly or in push-pull combination. Transformer- or impedance-coupling 
devices are recommended. Cathode biasing of the 1A5-G is to be preferred so 
that the grid bias will be proportionately less as the B-battery voltage falls off 
during battery life. 

PENTAGRID CONVERTER c2 c, 

The 1A6 is a multi-electrode type ~
4 

1A6 
of vacuum tube designed to perform P ~ 3 
simultaneously the function of a mixer ~5 

tube and of an oscillator tube in super-
heterodyne circuits. Its electrical 6 
characteristics are identical with those r• r-
of the 1D7-G. except that the interelec- &L 
trode capacitances are as shown below. 

Filament operation is discussed under Type 1C7-G. For general discussion of 
pentagrid types, see Frequency Conversion in RADIO TUBE APPLICATION 
section. A typical pentagrid converter circuit for the 1A6 is shown under Type 
1A7-G. The base of the 1A6 fits the standard six-contact socket which should be 
installed to hold the tube preferably in a vertical position, but horizontal opera­
tion is permissible if pins 1 and 6 are in a vertical plane. Physical characteristics 
of the 1A6 are shown m Fig. 2-16, OUTLINES SECTION. 

DIRECT INTBRELECTRODE CAPACITANCES (Approx.): 
Grid No. 4 to Plate (With shield-can) .•...•.....• 
Grid No. 4 to Grid No. 2 (With shiefd-can) ...... . 
Grid No. 4 to Grid No. 1 (With shield-can) ....••. 
Grid No. 1 to Grid No. 2 ...................... . 
Grid No. 4 to All Other Electrodes (R-F Input) .. . 
Grid No. 2 to All Other Electrodes (Osc. Output) .. 
Grid No. 1 to All Other Electrodes (Osc. Input) ... 
Plate to All Other Electrodes (Mixer Output) ..••. 

0.25 
0.2 
0.1 
0.8 

10.5 
6 
5 
9 

1A7-G 

1A7-GT 

PENTAGRID CONVERTERS 
The 1A7-G and 1A7-GT are multi­

electrode tubes of the 1.4-volt filament 
type. Each type is intended for use 
as a combined mixer and oscillator in 
battery-operated receivers. Through 
the use of either type, the independent 
control of each of these functions is made 
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possible within a single tube. A general discussion of pentagrid converters is given 
under Frequency Conversion in the section on RADIO TUBE APPLICATIONS. 

* CHARACTERISTICS 
FILAMENT VOLTAGE (D.C) ....................... . 
FILAMENT CURRENT .......................•...... 
DIRECT INTERELECTRODE CAPACITANCES: 

1.4 
0.05 

Type 1A7-G Type 1A7-GT 

Volts 
Ampere 

Grid No. 4 to Plate . . . . . . . . . . . . . . . . . . 0.30* 0.4* µµf 
Grid No. 4 to Grid No. 2 . . . . . . . . . . . . . 0.26* 0.25* µµf 
Grid No. 4 to Grid No. 1 .. . . .. .. .. . .. 0.12* 0.12* µµf 
Grid No. 1 to Grid No. 2 . . . . . . . . . . . . . 0.90* 1.5 µµf 
Grid No. 4 to All Other Electrodes 

(R-F Input). .. . .. .. .. . . .. .. .. . . . . . 6.5* 7.5 µµf 
Gnd No. 2 to All Other Electrodes 

Except Grid No. 1 (Osc. Output) . . . . 4.6* 4.0 µµf 
Grid No. 1 to All Other Electrodes 

Except Grid No. 2 (Osc. Input) . . . . . 4.0* 3.2 ,..,..f 
Plate to All Other Electrodes 

(Mixer Output). . .. .. .. .. . . .. .. .. .. 11 • 10 ,..,..r 
• With doee-fittin1 ehield connected to negative filament terminal. 

Converter Service 
PLATE VOLTAGE ...........................••.... 
ScREEN VOLTAGE (Grids No. 3 and No. 5) ......... . 
ScREEN SUPPLY VOLTAGE ........................ . 
ANODE-GRID VoLTAGE (Grid No. 2) ............... . 
TOTAL CATHODE CURRENT ....................... . 
TYPICAL OPERATION: 

Plate Voltage ................................ . 
Screen Voltage ............................... . 
Anode-Grid Voltage ........................... . 
Co~trol-Grid. Voltaite (Grid No. 1) .............. . 
Osc11lator-Gnd (Gnd No. 1) Resistor ............ . 
Plate Current ..........................•...... 
Screen Current ............................... . 
Anode-Grid Current ........................... . 
Oscillator-Grid Current ........................ . 
Total Cathode Current ........................ . 
Plate Resistance .............................. . 
Conversion Transconductance .................. . 
Conversion Transconductance (Approx.) with 

Control-Grid Volts = - 3 .................... . 

90 max. 
55 max. 
90 max. 
90 max. 
3 max. 

90 
45** 
90 
0 

200000 
0.55 

0.6 
1.2 

0.035 
2.4 
0.6 
250 

5 

Volts 
Volts 
Volts 
Volts 
Milliamperes 

Volts 
Volts 
Volts 
Volts 
Ohms 
Milliampere 
Milliampere 
Milliamperes 
Milliampere 
Milliamperes 
Megohm 
Micromhos 

Micromhos 
The transconductance of the oscillator portion of the 1A7-G and 1A7-GT is 600 micromhoa 

under the following conditions: plate volta1e, 90 volta; acreen voltage; 45 volte; control-grid 
voltage, 0 volts; anode-grid volta1e, 90 volts; and oscillatOl'-grid volta&e, 0 volts. 

*"' Obtained preferably by usin& a properly by-passed 70000-ohm voltage-dropping resistor 
in aeries with a 90-volt supply. 

INSTALLATION and APPLICATION 
The base of either the 1A7-G or the 1A7-GT fits the standard octal socket 

which may be mounted to hold the tube in any position. Physical characteristics 
of the 1A7-G and the 1A7-GT are shown in Figs. 2-11 and 2-6, respectively, in the 
OUTLINES SECTION. Complete shielding of the 1A7-G and 1A7-GT is generally 
necessary to prevent intercoupling between its circuit and those of other stages. 

The filament of either the 1A7-G or the 1A7-GT may be connected directly 
across a 1.5-volt dry cell. Series operation of the filament with the filaments of 
other 1.4-volt battery types is permissible provided shunt resistors are employed 
across certain filaments to carry the plate current returning from other tubes 
through these filaments. The shunt resistors should be adjusted to maintain the 
filament voltage of each tube at its rated value of 1.4 volts under operating condi­
tions. It is obvious that the shunt resistor can also be used to adjust for a differ-
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ence in filament-current ratings. Series-parallel operation of 1.4-volt types is not 
recommended because failure of one tube may cause excessive voltage across other 
tubes. 

As a frequency-converter in superheterodyne circuits, either the 1A7-G or 
the 1A7-GT can supply the local oscillator frequency and at the same time mix it 
with the r-f input frequency to provide the desired intermediate frequency. It is 
important to note that the anode-grid voltage and the plate voltage must each 
be higher than the screen voltage. Conventional oscillator coils may be used 
because these tubes are not critical for frequencies up to 15 mega-cycles. The size 
of the oscillator-grid resistor is not critical but requires design adjustment, depend­
ing on the values of the anode-grid voltage and of the screen voltage. The circuit 
should be adjusted so that the cathode current is approximately 2.4 milliamperes. 
A resistance of at least one megohm should be in the control-grid return to the 
negative filament. 

Since the capacitance between grid No. 4 and plate is in a parallel path with 
the capacitance and inductance of the plate load, it is important to use a load 
capacitance of sufficient size to limit the magnitude of the, r-f voltage built up across 
the load. If this is not done, r-f voltage feed-back will occur between plate and grid 
No. 4 to produce degenerative effects. For this reason, the size of the load condenser 
in the plate circuit should be not less than 50 µµ.f. A typical converter circuit which 
provides exceptionally uniform oscillator output over the entire grid-bias range 
is shown below. OPERATION CHARACTERISTICS 

TYP( IA7-GT t 1 :l.4 VOLTS D.C. 

TYPICAL PENTAGRID CONVERTER CIRCUIT 
fOR FILAMENT-TYPE TUBE.S 

~ ~~f r:'~L!SN"2~~SCRCEN)VOLTS:45* 
X C.R,D NS!4(CONTROt. C.RIO)VOLTS=>O 

+ 

2 GRID N~2 (ANODE GRIO) VOLTS=~O 

~ 300 GRID N~l(OS~~s~~;g~-'oR~~~=200000 

~ 11C,8lAlN(O THROVGI-- 70000-0HM 
:I DROPPING RESIS"OR FROM 
~ I I 90-VOL T SUPP.LY 

u 2SO .l ,_-+-l ~ --/_ - - .- • --l-, -'F~-....--1 
u ' 
:J 200r--- ·-- --,-J---<--,--t--t--1 

~ ~·-·-~ . I 
u i i i l!,Ot---- -·- ··-·>--- I ---

SIGNAL ANOOC-GR:0 f!L, SCREEN PLATE 
ROSIA$ SUPPLY SUPPLY Sl:PPLY SUPPLY 

:0 
Z l OOt--J---<J---<--t---1--+--+-+·--+-i 

C = 0.1 µf 
e 
"' "' §~~}GANGED VAA1ABLE CONDENSERS 

C3= PADDtNG CONDENSER 
~ 5,0f-1--t--t--t-,--t--t-+-+---l 

C4= GRID CONDENSER OF' 200 µl,..lf' 
z 
0 
V t1; 8~11tt1;~ ~fTrpNuo11;~~~E}co..,Pt.ED 

~ ~~~~~A~~czt~Lt~~ L1 ANOLz 
o'--'-,:.o'::-2 -'-.-:!04.,-'-.-:!°",......-L-_-::':oea-'-='o., 

OSCILLATOR-GRID MILLIAMPERES 
92C-8091 

1B4-P 

R-F AMPLIFIER PENTODE 
The 1B4-P is a pentode of the fila­

ment type. It is used primarily as a 
radio-frequency amplifier or detector 
in battery-operated receivers. The 
standard four-pin socket for the 1B4-P 
should be mounted to hold the tube pref-
erably in a vertical position. Horizontal 4M 

operation is permissible if pins 1 and 4 are in a vertical plane. Filament operation 
is discussed under Type 1C7-G. Physical characteristics of the 1B4-P are shown 
in Fig. 2-16, OUTLINES SECTION. For characteristics, refer to Type 1E5-GP. 

1 B5/25S 
DUPLEX-DIODE TRIODE 

The 1B5/25S is a filament type of 
tube containing two diodes and a 
triode in a single bulb. It is used as 
a combined detector. amplifier, and 
automatic-volwne-control tube in bat-
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tery-operated receivers. The standard six-contact socket for the 1B5/25S should 
be mounted to hold the tube preferably in a vertical position. Horizontal operation 
is permissible if pins 1 and 4 are in a vertical plane. Filament operation is dis­
cussed under Type 1C7-G. Physical characteristics of the 1B5/25S are shown 
in Fig. 2-19, OUTLINES SECTION. For characteristics, see Type 1H6-G. 

~~C2 c, 
POWER AMPLIFIER 

PENTODE 

,+ f-
C3 

8 
NC KEY NC 

G-6X 

The 1C5-G is a power-amplifier 
pentode of the 1.4-volt filament type 
for use in battery-operated receivers 
in which economy of filament current 
is important. 

* CHARACTERISTICS 
FILAMENT VOLTAGE (D.C.) ..................... . 
FILAMENT CURRENT ........................... . 
PLATE VOLTAGE . . . . . . . . . . . . . . . . . . . . . . . 83 
ScREEN VOLTAGE (Grid No. 2) . . . . . . . . . . 83 
GRID VOLTAGE (Grid No. 1)............. -7 
PLATE CURRENT. . . . . . . . . . . . . . . . . . . . . . . 7 
ScREEN CURRENT. . . . . . . . . . . . . . . . . . . . . . 1.6 
PLATE RESISTANCE (Approx.) . . . . . . . . . . . 110000 
TRANSCONDUCTANCE . . . . . . . . . . . . . . . . . . . 1500 
LoAD RESISTANCE . . . . . . . . . . . . . . . . . . . . . 9000 
CATHODE RESISTOR . . . . . . . . . . . . . . . . . . . . 920 
POWER OUTPUT*. . . . . . . . . . . . . . . . . . . . . . . 200 

• 10% total harmonic distortion. 

1.4 
0.1 
90 max. 
90 max. 

-7.5 
7.5 
1.6 

115000 
1550 
8000 
825 
240 

INSTALLATION and APPLICATION 

1C5-G 

Volts 
Ampere 
Volts 
Volts 
Volts 
Milliamperes 
Milliamperes 
Ohms 
Micromhos 
Ohms 
Ohms 
Milliwatts 

The base of the 1C5-G fits the standard octal socket which may be installed 
to hold the tube in any position. Physical characteristics of the 1C5-G are shown 
in F~. 2-13, OUTLINES SECTION. The filament of the 1C5-G is designed so 
that 1t may be operated directly from a 1.5-volt dry battery. For further dis­
cussion of filament operation, see Type 1A7-G. Application of the 1C5-G is the 
same as for the Type 1F5-G. 

AVERAGE PLATE CHARACTERISTICS 
25 

TYPE IC5-G I I I I ! 0 
_ .... 

Ef' = 1.4 VOLTS O.C. 
GRID vot.1'5 ~-;_;..-SCREEN VOLTS = 90 

~~-
-1---20 

/ -3 

15 

10 

V 
I / 

,,,,,-

/// 
EC\ =- 6 

// / -- -1.~ 

f 0 V" -• 
P, / -12 

V_,,. -,, 
0 20 50 75 IOU 125 150 I 5 2JO 

PLATE VOLTS H:C-4117 
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1C6 

PENTAGRID CONVERTER 
The 1C6 is a multi-electrode vacuum 

tube of the 2-volt filament type de­
signed to perform simultaneously the 
functions of mixer and oscillator in 

G2 GI 

4 

G3 
p Gs -

6 

f"9" F-
superheterodyne circuits. For general 
discussion of penta~d types, see Fre-
quency Conversion m RADIO TUBE 6L 

APPLICATIONS section. The electrical characteristics of the 1C6 and its applica­
tions are identical with those of Type 1C7-G, except for capacitances which are 
shown below. For installation, see Type 1A6. Physical characteristics of the 
1C6 are shown in Fig. 2-16, OUTLINES SECTION. 

DIRECT INTERELECTRODE CAPACITANCES (Approx.): 
Grid No. 4 to Plate ........................... . 
Grid No. 4 to Grid No. 2 ...................... . 
Grid No. 4 to Grid No. 1 ...................... . 
Grid No. 1 to Grid.No. 2 ...................... . 
Grid No. 4 to All Other Electrodes (R F Input) .. . 
Grid No. 2 to All Other Electrodes (Oal:. Output) .. 
Grid No. 1 to All Other Electrodes (Osc. Input) .. . 
Plate to All Other Electrodes (Mixer Output) .... . 

• With shield-can connected to (-) filament. 

0.3• 
0.3• 

0.15* 
1.5 
10 
6 
6 

10 

PENTAGRID CONVERTER 
The 1C7-G is a multi-electrode type 

1 C7 G of vacuum tube designed to perform 
- the functions of both mixer and oscil­

lator in superheterodyne circuits. This 

µµf 
µµf 
µµf 
µµ{ 
µµf 
µµf 
µµ{ 
µµf 

tube is designed for use in battery-
operated receivers. It is especially use- G-7Z 
ful in multi-range receivers which are 

often designed to cover frequencies as high as 20 megacycles. For general discussion 
of pentagrid types, see Frequency Conversion in RADIO TUBE APPLICATIONS 
section. * CHARACTERISTICS 
FJLAMKNT VOLTAGE (D.C.) ....................... . 
FILAMENT CURRENT ............................. . 
DIRECT lNTERELECTRODE CAPACITANCES {Approx.):• . 

Grid No. 4 to Plate ........................... . 
Grid No. 4 to Grid No. 2 ...................... . 
Grid No. 4 to Grid No. 1 ...................... . 
Grid No 1 to Grid No. 2 ...................... . 
Grid No. 4 to All Other Electrodes (R-F Input) .. . 
Grid No. 2 to All Other Electrodes Except Grid 

No. 1 (Osc. Output) ......................... . 
Grid No. 1 to All Other Electrodes Except Grid 

No. 2 (Osc. Input) .......................... . 
Plate to All Other Electrodes (Mixer Output) .... . 

• With ahield-can connected to (-) filament. 

Converter Service 

2.0 
0.120 

0.26 
0.32 
0.11 

1.2 
10 

5.5 

4.8 
14 

Volts 
Ampere 

µµf 
µµ{ 
µµf 
µµf 
µµf 

µµ( 

µµ( 
µµf 

PLATE VOLTAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180 max. Volts 
ScREEN VOLTAGE (Grids No. 3 and 5).............. 67.5 max. Volts 
ScREEN VoLTAGE SuPPLY. . . . . . . . . . . . . . . . . . . . . . . . . 180 max. Volts 
ANODE-GRID VOLTAGE (Grid No. 2)................ 135 max. Volts 
ANODE-GRID VOLTAGE SUPPLY*......... . . . . . . . . . . . 180 max. Volts 
CONTROL-GRID VOLTAGE (Grid No. 4). . . . . . . . . . . . . . 0 min. Volts 

• Applied throurh 20000-ohm dropping resistor, by-paaaed by 0.1 ,.f condenaer. 
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PLATE DISSIPATION ............................. . 
ScREEN DISSIPATION ............................ . 
ANODE-GRID DISSIPATION. . . . . . . . . . ............. . 
TOTAL CATHODE CURRENT ................ . 
TYPICAL OPERATION: 

Plate Voltage ..................... . 
Screen Voltage . . . . . . . . . . . . . . . . . . . . . 
Anode-Grid Voltage Supply .......... . 
Control-Grid Voltage ................ . 
Otdllator-Grld Realltor (Grid No. 1) .. . 
Plate Current ...................... . 
Screen Current ..................... . 
Anode-Grid Current ................. . 
Oaclllator-Grld Current .............. . 
Total Cathode Current .............. . 
Plate Resistance (Approx.) ........... . 
Conversion Transconductance ........ . 
Conversion Transconductance (At -14 

volts on Grid No. 4) (Approx.) ..... . 

135 
67.5 
135• 
-3 

50000 
1.3 
2.5 
3.1 
0.2 
7.1 
0.6 
300 

4 

0.3 max. 
0.2 max 
0.4 max. 

9 ma.t. 

180 
67.5 
180· 
-3 

50000 
1.5 

2 
4 

0.2 
7.7 
0.7 
325 

4 

Watt 
Watt 
Watt 
Milliamperes 

Volts 
Volt~ 
Volta 
Volte 
Ohma 
Milliamperes 
Mllllamperea 
Milliamperes 
Milliamperes 
Milliamperes 
Megohm 
Micromhos 

Micromhoa 
The traneconductance of the oecillator portion (not oecillating) of the JC7-G i• 1000 micro­

mhoe under the following conditiona: Plate voltage, 135 to 180 volt•; ecreen voltage, 67.5 volts; 
anode-grid volta~ /no voltage-dropping resistor), 135 volts: and zero oecillator grid vol•• Unc1<'r 
theee aame conditions, the anode-a;rid current is 4.9 milliamperes 

• Applied through 20000-ohm droppina; reoiator, by-pasaed by 0.1 ,.f condenoer 

INSTALLATION and APPLICATION 
The base of the 1C7-G requires the use of the standard octal socket which 

may be installed to hold the tube preferably in a vertical position. Horizontal 
operation is permissible with pins 2 and 7 in a vertical plane. For physical char­
acteristics of the 1C7-G, see Fig. 2-15. OUTLINES SECTION. 

The coated filament of the 1C7-G may be operated conveniently from dry-cells, 
from a single lead storage-cell, or from an air-cell battery. For dry-cell operation, 
a filament rheostat may be used together with a permanently installed voltmeter to 
insure the proper filament voltage. For operation from a 2-volt lead storage-cell, 
the 1C7-G requires no filament resistor. Operation from an air-cell battery requires 
a fixed resistor in the filament circuit. This resistor should have a value such that 
with a new air-cell battery, the voltage applied across the filament terminals will 
not initially exceed 2.15 volts. 

Series operation of the filament of the 1C7-G with those of other two-volt 
battery types is permissible provided certain precautions are observed. It is 
essential that shunt resistors be employed across certain filaments to carry the plate 
current returning from other tubes through these filaments. The shunt resistors 
should be adjusted to maintain the filament voltage of each tube at its rated value 
of 2.0 volts under operating conditions. It is obvious that the shunt resistor can 
also be used to adjust for a difference in filament current ratings. Series-parallel 
operation of two-volt types is not recommended because failure of one tube may 
cause excessive voltage across other tubes. Socket terminal No. 1 (see socket con­
nections) should be connected to the positive battery terminal. 

Complete shielding of the 1C7-G is generally necessary to prevent intercoupling 
between its circuit and those of other stages. A typical converter circuit is shown 
under 1A7-G. 

As a frequency converter in superheterodyne circuits. the 1C7-G can be oper­
ated in the same way as the 1A7-G. Final adjustment of the 1C7-G circuit should 
be such that the cathode current is as shown under Typical Operation. 

This tube, which is similar to the 1D7-G although not directly interchangeable 
with it, requires twice the filament current of the latter, but offers the feature of 
an extended operating range at the higher frequencies. This feature is of particular 
value in the design of multi-range receivers, since the oscillator section of the 1C7-G 
has sufficient transconductance to function at frequencies as high as 25 megacycles. 
In order to cover this same range of operation, the 1D7-G requires the use of a 
triode connected in parallel with the oscillator section for frequencies above 10 
megacycles. 
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The maximum conversion transconductance is obtained with an oscillator-grid 
current of slightly less than 0.2 milliampere. The size, inductance, and coupling of 
the oscillator-grid and plate coils will determine this value. The coupling of these 
coils should be adjusted to make the oscillator-grid current the proper value (approx­
imately 0.2 milliampere) when a grid condenser of 250 µµf and a grid leak of 50000 
ohms are used. For details of oscillator-coil assemblies. reft>r to Type 6A8. 

SUPER-CONTROL R-F 
AMPLIFIER PENTODE 

1 D5-GP The 1D5-GP is a super-control pen­
tode of the filament type designed for 
use as a radio-frequency or intermed­
iate-frequency amplifier in battery-op­
erated receivers. G-5Y 

CHARACTERISTICS 

FILAMENT VOLTAGE (D.C.) ..................... ' 
FILAMENT CURRENT ........................... . 
PLATE VOLTAGE......................... 90 
ScREEN VOLTAGE (Grid No. 2) . . . . . . . . . . . . 67.5 
GRID VOLTAGE (Grid No. 1)............... -3 min. 
PLATE CURRENT. . . . . . . . . . . . . . . . . . . . . . . . . 2.2 
SCREEN CURRENT. . . . . . . . . . . . . . . . . 0.9 
PLATE RESISTANCE (Approx.) . . . . . . . . . . . . 0.6 
TRANSCONDUCTANCE . . . . . . . . . . . . . . . . . . . . . 720 
TRANSCONDUCTANCE (At -15 volts bias) . . . . 15 

2.0 Volts 
0.060 Ampere 

180 max. Volts 
67.5 max. Volts 

--3 min. Volts 
2.3 Milliamperes 
0.8 Milliampere 
1.0 Megohm 
750 Micromhos 

15 Micromhos 

INSTALLATION and APPLICATION 

The base of the 1D5-GP fits the standard octal socket which should be installed 
to hold the tube preferably in a vertical position. Horizontal operation is permiss­
ible if pins 2 and 7 are in a vertical plane. Physical characteristics of the 1D5-GP 
are shown in Fig. 2-15, OUTLINES SECTION. Filament operation is discussed 
under Type 1C7-G. Screen voltage may be obtained in the same way as for Type 
1E5-GP. 

As an r-f or 1-f amplifier, the 1D5-GP is applicable in receivers designed for it. 
Stage shielding enclosing the components of each stage is, in general, necessary 
for multi-stage amplifier circuits .. 

Volume control of the receiver is accomplished effectively by variation of the 
negative voltage applied to the grid. In order to obtain adequate volume control, 
an available grid-bias voltage of approximately -15 volts will be required. The 
exact value will depend upon the circuit design and operating conditions. This 
voltage may be obtained from a potentiometer, a bleeder circuit, or a separate 
source, depending on reciver requirements. 

Owing to the fact that the super-control feature of the 1D5-GP requires a 
comparatively large grid-bias change, the screen and plate voltage may v-&ry con­
siderably for various volume settings. depending on receiver design. It is recom­
mended, therefore, that design features be incorporated in the receiver so that the 
screen voltage will not exceed 67 5 volts under conditions of minimum grid bias 
and maximum plate current. With a design arrangement of this kind. the screen 
voltage at decreased values of plate current may reach a value higher than 67.5 
volts but should not exceed 100 volts. It should be recognized that under the 
condition of screen voltage above 67.5 volts at low plate current, an increase in the 
grid-bias voltage supply must be provided for adequate volume control. 
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PENTAGRID CONVERTER 

The 1D7-G is a multi-electrode 
vacuum tube designed to perform the 
functions of both mixer and oscillator 

,- in superheterodyne circuits which use 
battery power supply. For general 
discussion of pentagrid tyPes, refer 
to Frequency Conversion m RADIO 
TUBE APPLICATIONS section. 

1D7-G 
G-72 

CHARACTERISTICS 
FILAMENT VOLTAGE (D.C.) ....................... . 
FILAMENT CURRENT . •....•..•.................... 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): 

Grid No. 4 to Plate (With shield-can) ........... . 
Grid No. 4 to All Other Electrodes (R-F Input) .. . 
Plate to All Other Electrodes (Mixer Output) .... . 

Converter Service 
PLATE VOLTAGE ................................ . 
ScREEN VoLTAGE (Grids No. 3 and 5) ............. . 
ANODE-GRID VoLTAGE (Grid No. 2) .............. . 
ANODE-GRID VoLTAGE SuPPL~ ................... . 
CoNTROL-GRID VoLTAGE (Grid No. 4) ............. . 
TOTAL CATHODE CURRENT ....................... . 
TYPICAL OPERATION: 

Plate Voltage ........................ . 
Screen Voltage ...................... . 
Anode-Grid Voltage ................... . 
Anode-Grid Voltage Supply ............ . 
Control-Grid Voltage .................. . 
Oscillator-Grid Resistor (Grid No. 1) .... . 
Plate Current ........................ . 
Screen Current ....................... . 
Anode-Grid Current ................... . 
Oscillator-Grid Current ................ . 
Total Cathode Current ................ . 
Plate Resistance ...................... . 
Conversion Transconductance .......... . 
Conversion Transconductance (At -22.5 

135 
67.5 
135 
135 
-3 

50000 
1.2 
2.5 
2.3 
0.2 
6.2 
0.4 
275 

2.0 
0.060 

0.25 
13 
14 

180 max. 
67.5 max. 
135 max. 
180 max. 
-3 min. 
9 max. 

180 
67.5 
135 
180* 
-3 

50000 
1.3 
2.4 
2.3 
0.2 
6.2 
0.5 
300 

Volts 
Ampere 

,..,..f 
,..,..f 
,..,..f 

Volts 
Volts 
Volts 
Volts 
Volts 
Milliamperes 

Volts 
Volts 
Volts 
Volts 
Volts 
Ohms 
Milliamperes 
Milliamperes 
Milliamperes 
Milliampere 
Milliamperes 
Megohm 
Micromhos 

volts on Grid No. 4) . . . . . . . . . . . . . . . . . 4 4 Micromhos 
The tranaconductance of the oscillator portion (not oacillating) of the 1 D7-G ia 425 micromho• 

under the following conditions: Plate voltage, 135 to 180 volts; acreen voltage, 67.5 volts; anode• 
grid voltage (no voltage-dropping resistor), 135 volts; and zero oacillator ·grid volts. Under these 
aame conditions the anode-grid current is 2.3 milliamperes. 

• Applied through 20000-ohm dropping resistor, by-passed by 0.1 µf condenaer. 

INSTALLATION and APPLICATION 
The base of the 1D7-G fits the standard octal socket which should be installed 

to hold the tube preferably in a vertical position. Horizontal operation is permis­
sible if pins 2 and 7 are in a vertical plane. Physical characteristics of the 1D7-G 
are shown in Fig. 2-15, OUTLINES SECTION. Filament operation is discussed 
under Type 1C7-G. Complete shielding of the 1D7-G is generally necessary to 
prevent mtercoupling between its circuits and those of other stages. 

As a frequency converter in superheterodyne circuits, the 1D7-G can supply 
the local oscillator frequency and at the same time mix it with the radio-input 
frequencr to provide the desired intermediate frequency. For this service, design 
information is given under CHARACTERISTICS. It is important to note that 
the anode-grid voltage and the plate voltage must each be higher than the screen 
voltage. 

For the oscillator circuit, the coils may be constructed according to conven­
tional design, since the tube is not particularly critical for frequencies up to 10 
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megacycles. For higher frequencies the 1C7-G should be used. However, It 
should be noted that the 1C7-G requires additional filament current. The voltage 
applied to the anode-grid (No. 2) of the 1D7-G should not exceed the maximum 
value of 135 volts, but should always be higher than the screen (grids No. 3 and 
No. 5) voltage. The anode-grid voltage may be obtained from a suitable tap on 
the B battery or from the plate-supply tap through a voltage-dropping resistor of 
20000 ohms shunted by a by-pass condenser of 0.1 ,.f. The size of the resistor in 
the grid circuit of the oscillator is not critical but requires design adjustment, 
depending upon the values of the anode-grid voltage and of the screen voltage. 
Adjustment of the circuit should be such that the cathode current i$ approximately 
6 milliamperes. Under no condition of adjustment slwuld the cathode current exceed 
the recommended maximum 11alue of 9 milliamperes. 

The bias voltage applied to grid No. 4 can be varied over relatively wide limits 
to control the translation gain of the tube. For example, w'ith 67.5 volts on the 
screen (grids No. 3 and No. 5). the bias voltage may be varied from -3 to plate 
current cut-off (approximately -25 volts). With lower screen voltages, the cut-off 
point is proportionately less. The extended cut-off feature of the 1D7-G in com­
bination with the similar characteristics of super-control tubes can be utilized 
advantageously to adjust receiver sensitivity. 

Since the capacitance between grid No. 4 and plate is in a parallel path with the 
capacitance and inductance of the plate load, it is important to use a load capacitance 
of sufficient size to limit the magnitude of the r-f voltage built up across the load. 
If this is not done. r-f voltage feed-back will occur between plate and grid No. 4 to 
produce degenerative effects. For this reason, the size of the load condenser in 
the plate circuit should be not less than 50 ,.,.f. 

Converter circuits employing the 1D7-G may easily be designed to have a 
translation gain of approximately 40. A typical circuit which provides exception­
ally uniform oscillator output over the entire grid-bias range is shown under 
Type 1A7-G. 

1D8-GT 

DIODE-TRIODE 

POWER AMPLIFIER PENTODE 

The 1D8-GT is a multi-unit tube 
having a 1.4-volt filament for use in 
compact battery-operated receivers 
designed for it. This tube combines G SAJ 
in a single bulb three units--a diode -

for use as detector and ave, a triode for use as the first audio amplifier, and a power 
output pentode. 

* CHARACTERISTICS 
FILAMENT VOLTAGE (D.C.) ....................... . 
FILAMENT CURRENT ............................. . 

1.4 
0.1 

Pentode Unit as Class A, Amplifier 
PLATE VOLTAGE .... , . . . . . . . . . . . . 45 67.5 90 max. 
ScREEN VOLTAGE (Grid No. 2) . . . . 45 67.5 90 max. 
GRID VoLTAGE (Grid No. 1)....... --4.5 -6 -9 
PLATR CURRENT. . . . . . . . . . . . . . . . . 1.6 3.8 5 
ScREEN CURRENT .. , . , ... , ... , , , . 0.3 0.8 1.0 
PLATE RESISTANCE ....... ,....... 0.3 0.2 0.2 
TRANSCONDUCTANCE ........ , . . . . 650 875 925 
LOAD RESISTANCE ...... , , , , , .. , , 20000 16000 12000 
TOTAL DISTORTION.,,., ....... ,.. 10 10 10 
POWER OUTPUT. . . . . . . . . . . . . . . . . . 35 100 200 

Triode Unit as Class A1 Amplifier 

Volts 
Ampere 

Volts 
Volts 
Volts 
Milliamperes 
Milliamperes 
Megohm 
Micromhos 
Ohms 
Per cent 
Milliwatts 

PLATE VOLTAGE . . . . . . . . . . . . • . . • . 45 67.5 90 max. Volts 
GRID VOLTAGE . . • . • • • • • • . . • • • . • • O O O Volta 
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PLATE CURRENT ................ . 
AMPLIFICATION FACTOR .......... . 
PLATE RESISTANCE .............. . 
TRANSCONDUCTANCE ............ . 

0.3 
25 

77000 
325 

Diode Unit 

T U B E 

0.6 
25 

55500 
450 

1.1 
25 

43500 
575 

MANUAL 

Milliamperes 

Ohms 
Micromhos 

The diode plate ia located at the negative end of the ftlament, and is independ­
ent of the triode and pentode units except for the common filament. 

INSTALLATION and APPLICATION 
The bue ftta the standard octal 1oeket which may be installed to hold the 

tube in any poeition. Physical characteristics of the 1D8-GT are shown in Fig. 2-5, 
OUTLINES SECTION. Filament operation is discussed under Type 1A7-G. 

The diode may be used in conventional circuits as a detector and to supply 
ave voltage to r-f, i-f, and mixer stages. The diode should not be used for bias 
supply due to the probability of triode plate-current cut-off and to the fact that 
a varying bias would be applied to the pentode unit. 

Resistance or transformer coupling may be employed between the triode and 
pentode. 

R-F AMPLIFIER PENTODE 
The 1E5-GP is a pentode of the 2.0-

volt filament type for use in battery­
operated receivers as a radio-frequency 
amplifier or as a detector. 

1 E5-GP 
G-sv 

CHARACTERISTICS 

FILAMENT VOLTAGE (D.C.)...................... 2.0 
FILAMENT CURRENT. . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.060 
PLATE VOLTAGE . . . . . . . . . . . . . . . . . . . . . . . . . 90 180 max. 
ScREEN VoLTAGE (Grid No. 2) . . . . . . . . . . . . 67.5 max. 67.5 max. 
GRm VoLTAGE (Grid No. 1)............... -3 -3 
PLATE CURRENT......................... 1.6 1.7 
ScREKN CURRENT. . . .. .. . . . . . .. . .. . .. . .. . 0.7 0.6 
PLATE RESISTANCE....................... 1 1.5 
TRANSCONDUCTANCE . . . . . . . . . . . . . . . . . . . . . 600 650 
GRIL VoLTAGE* (Approx.) . . . . . . . . . . . . . . . . -8 -8 
GRID-PLATE CAPACITANCE (With shield-can) 0.007 max. 
INPUT CAPACITANCE...................... 5 
OUTPUT CAPACITANCE ........ , . . . . . . . . . . . 11 

• For plate current cut-off. 

INSTALLATION and APPLICATION 

Volts 
Ampere 
Volts 
Volts 
Volts 
Milliamperes 
Milliampere 
Megohms 
Micromhos 
Volts 
1,111,f 

""f µµf 

The base of the 1E5-GP fits the standard octal socket which should be installed 
to hold the tube preferably in a vertical position. Horizontal operation is permis­
sible if pins 2 and 7 are in a vertical plane. Physical characteristics of the 1E5-GP 
are given in Fig. 2-15 OUTLINES SECTION .. Filament operation is discussed 
under Type 1C7-G. 

The screen voltage may be obtained from a tap on the B-supply battery or 
from a bleeder circuit across the battery. as a whole or in part. Due to the screen 
current characteristics of the 1E5-GP, a resistor in series with the B-supply may 
be employed. if desired. for obtaining the screen voltage, provided the maximum 
voltage between screen and filament does not exceed 100 volts under conditions of 
reduced plate current 
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TWIN-PENT ODE 
POWER AMPLIFIER 

1E7-G The 1E7-G is a multi-electrode 
vacuwn tube containing two power­
amplifier pentodes in one envelope. 
This construction permits the use of 
one tube in the final, push-pull stage 
of battery-operated receivers. 

* CHARACTERISTICS 
FU.AMENT VOLTAGE (D.C.) ..........•...•......... 
FU.AMENT CVR.RENT .............•....•........... 
AVERAGE CHARACTERISTICS OF SINGLE UNIT: · 

Plate Voltage ................................ . 
Screen Voltage (Grid No. 2) .................... . 
Grid Voltage (Grid No. 1) ..................... . 
Plate Current ..................•.............. 
Screen Current ............................... . 
Plate Resistance (Approx.) ..................... . 
Transconductance ............................ . 

2.0 
0.24 

135 
135 

-4.5 
7.5 
2.2 

0.26 
1425 

As Push-Pull Cfass A1 Amplifier 
Value, are for two unit, 

PLATE VOLTAGE ................................ . 
ScREEN VOLTAGE ............................... . 
GRID VOLTAGE* ................................ . 
PEAK A-F GRID-TO-GRID VOLTAGE ................ . 
ZERO-SIGNAL PLATE CURRENT (Approx.) ........... . 
MAX.-SIGNAL PLATE CURRENT (Approx.) .......... . 
ZERO-SIGNAL ScREEN CURRENT (Approx.) ......... . 
MAx.-SIGNAL ScREEN CURRENT (Approx.) ......... . 
LoAD RESISTANCE (Plate-to-Plate) ................ . 
TOTAL HARMONIC DISTORTION .................... . 
THIRD HARMONIC DISTORTION .................... . 
MAx.-SIGNAL PowER OuTPuTt ................... . 

135 max. 
135 max. 

-7.5 
1.5 

7 
10.5 

2 
3.5 

24000 
5.5 
4.5 

0.575 

G-SC 

Volta 
Ampere 

Volta 
Volta 
Volts 
Milliamperes 
Milliamperes 
Megohm 
Micromhos 

Volta 
Volts 
Volts 
Volts 
Milliamperes 
Milliamperes 
Milliamperes 
Milliamperes 
Ohms 
Per cent 
Per cent 
Watt 

t A power output of 1.0 watt with 10% total distortion can be obtained in claaa A, operation 
with a peak a-f grid-to-grid voltage of 21 volta. 

• The d-c resistance in the grid circuit •hould not exeeed 1.0 megohm with cathode biaa, 
or 0.5 megohm with fixed bias. 

INSTALLATION and APPLICATION 
The base of the 1E7-G fits the standard octal socket which should be installed 

to hold the tube preferably in a vertical position. Horizontal operation is permis­
sible if pins 2 and 7 are in a vertical plane. Physical characteristics of the 1E7-G 
are shown in Fig. 2-17, OUTLINES SECTION. Filament operation is discussed 
under Type 1C7-G. The two units of the 1E7-G are used in the same manner as 
two separate tubes in conventional push-pull, audio-frequency amplifier circuits. 

POWER AMPLIFIER PENTODE ~GI 

The 1F4 is a power-amplifier pen-

3 

tode of the 2-volt filament type for use (---

1 F4 in the output stage of battery-oper- P 
2 

...:::. 
4 cz 

ated receivers. Its electrical charac-
teristics are the same as those of the 1 5 
Type 1F5-G. The base of the 1F4 fits F+ c3 

the standard five-contact socket which !>K ,-
should be installed to hold the tube 

preferably in a vertical position with the base down. Horizontal operation is per­
missible if pins 1 and 5 are in a vertical plane. Physical characteristics of the 1F4 
are shown m Fig. 2-25, OUTLINES SECTION. Filament operation is discussed 
under Type 1C7-G. Application is the same as for Type 1F5-G. 
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~2 c, POWER AMPLIFIER PENTODE 
p 

3 . . 
r+ r-

The 1F5-G is a power-amplifier pen­
tode of the 2-volt filament type for use 
in the output stage of battery-operated 
receivers. This tube has low filament­
and plate-current requirements, high 
power sensitivity, and is capable of 
delivering a considerable amount of 
audio power with low distortion. 

1F5-G 
C3 

8 
NC KEY NC 

G-6X 

* CHARACTERISTICS 
FtL4.IIENT VOLTAGE (D.C.} ....................... . 
FILAMENT CuitRENT ............................. . 

2.0 
0.12 

As Single-Tube Class A, Amplifier 
PLATE VOLTAGE . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . 180 max. 
ScREEN VOLTAGE................................ 180 max. 
PLATE DISSIPATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. 75 max. 
ScJtEEN DISSIPATION............................. 0.75 max. 
TYPICAL OPERATION: 

Plate Voltage . . . . . . . . . . . . . . . . . . . . . . . . . 90 
Screen Voltage (Grid No. 2)............ . 90 
Grid Voltage (Grid No. 1) . . . . . . . . . . . . . . -3 
Peak A-F Grid Voltage. . . . . . . . . . . . . . . . . 3 
Plate Current . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Screen Current . . . . . . . . . . . . . . . . . . . . . . . . 1.1 
Plate Resistance (Approx.} . . . . . . . . . . . . . . 0.24 
Transconductance . . . . . . . . . . . . . . . . . . . . . 1400 
Load Resistance . . . . . . . . . . . . . . . . . . . . . . . 20000 
Cathode Resistor . . . . . . . . . . . . . . . . . . . . . . 588 
Total Harmonic Distortion. . . . . . . . . . . . . . 6 
Power Output. . . . . . .. . . . . . . . . . . . . . . .. . 110 

135 
135 

-4.5 
4.5 

8 
2.4 

0.20 
1700 

16000 
432 

5 
310 

As Push-Pull Class AB, Amplifier 
Value, or• for two tube, 

Volts 
Ampere 

Volts 
Volts 
Watts 
Watt 

Volts 
Volts 
Volts 
Volts 
Milliamperes 
Milliamperes 
Megohm 
Micromhos 
Ohms 
Ohms 
Per cent 
Milliwatts 

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

180 max. Volts 
180 max. Volts 

1.75 max. Watts 
0.75 max. Watt 

TYPICAL OPERATION: 
Plate Voltage ................................ . 
Screen Voltage ............................... . 
Grid Voltage ................................. . 
Peak A-F Grid-to-Grid Voltage ................. . 
Zero-Signal Plate Current ...................... . 
Max.-Signal Plate Current ..................... . 
Zero-Si~al Screen Current ..................... . 
Max.-Stgnal Screen Current .................... . 
Load Resistance (Plate-to-plate} ................ . 
Total Harmonic Distortion ..................... . 
Max.-Signal Power Output ..................... . 

180 
180 

-7.5 
15 
19 
21 

5.5 
7 

20000 
4.5 

1.25 

INSTALLATION and APPLICATION 

Volts 
Volts 
Volts 
Volts 
Milliamperes 
Milliamperes 
Milliamperes 
Milliamperes 
Ohms 
Per cent 
Watts 

The base of the 1F5-G fits the standard octal socket which should be installed 
to hold the tube preferably in a vertical position with the base down. Horizontal 
operation is penmssible if pins 2 and 7 are in a vertical plane. Physical character­
istics of the lFS-G are shown in Fig. 2-21, OUTLINES SECTION. Filament 
operation is discussed under Type 1C7-G. 

For the power amplifier stage of radio receivers, the 1F5-G is recommended 
either singly or in push-pull combination. More than one audio stage preceding 
the 1F5-G ia undesirable becauae of the poasibility of microphonic disturbances 
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resulting from the high level of amplification. Transformer- or impedance-coupling 
devices are preferable. If resistance coupling is employed, the d-c resistance in 
the grid circuit should not exceed 1.0 megohm under cathode-bias conditions; with 
fixed bias, the maximum value is 0.5 megohm. 

DUPLEX-DIODE PENTODE *Gz~ 4Poz 
GJp 

The 1F6 is a duplex-diode pentode ••• 

1 F6 of the 2-volt filament type. Its elec- Pp 2 .::· 5 "Di 
trical characteristics are the same as 
those of the T~ 1F7-GV, except for 1 8 capacitances which are given below. r+ GJp 

The base of the 1F6 fits the standard r-
six-contact socket which should be in- 6W 

stalled to hold the tube preferably in a vertical position with the base down. Hori­
zontal operation is permissible if pins 1 and 6 are in a vertical plane. Physical 
characteristics of the 1F6 are shown in Fig. 2-16, OUTLINES SECTION. Filament 
operation of the 1F6 is discussed under Type 1C7-G. 

Pentode: GRID-PLATE CAPACITANCE* .............. . 0.007 max. ,_.,_.f 
INPUT CAPACITANCE .................... . 4 µµf 
OUTPUT CAPACITANCE .................. . 9 µµf 

• With ehield-can. 

DUPLEX-DIODE PENTODE 
The 1F7-GV is a duplex-diode pen-

1 F7 Gv tode consisting of two diodes and a 
- pentode in a single bulb. It is recom­

mended for service as a combined 
detector, amplifier (radio-, intermedi-

Pp 

ate-, or audio-frequency), and auto-
matic-volume-control tube in battery- G-7AD 

operated receivers. For diode detector and ave considerations. refer to the RADIO 
TUBE APPLICATIONS section. 

* CHARACTERISTICS 
FILAMENT VOLTAGE (D.C.) ....................... . 
FILAMENT CURRENT ............................. . 
Pmtode: GRID-PLATE CAPACITANCE* .............. . 

INPUT CAPACITANCE* ................... . 
OUTPUT CAPACITANCE* ................. . 

• With 1hield-can connected to (-) filament. 

2.0 
0.06 
0.01 max. 

3.8 
9.5 

Pentode Unit-As Class A1 R-F or 1-F Amplifler 

Volts 
Ampere 
µµ{ 
µµ( 
µµ( 

PLATE VOLTAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180 max. Volts 
ScREEN VOLTAGE (Grid No. 2) . . . . . . . . . . . . . . . . . . . . 67.5 max. Volts 
GRID VOLTAGE (Grid No. 1)....................... -1.5 Volts 
PLATE CURRENT. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 Milliamperes 
ScREEN CURRENT................................ 0.7 Milliampere 
PLATE RESISTANCE (Approx.) . . . . . . . . . . . . . . . . . . . . . 1 Megohm 
TRANSCONDUCTANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . 650 Micromhos 
TRANSCONDUCTANCE (At -12 volts bias)§........... 20 Micromhos 

Pentode Unit-As Resistance-Coupled A-F Amplifier 
PLATE-SUPPLY VOLTAGE . . . . . . . . . . . 135 135 Volts 
SCREEN-SUPPLY VOLTAGE. . . . . . . . . . 135 135 Volts 
D-C GRID VoLTAGEt. . . . . . . . . . . . . . -1.0 -2.0 Volts 
PEAK A-F GRID VOLTAGE. . . . . . . . . 0.64 0.62 Volt 
ZERO-SIGNAL D-C PLATE CURRENT 0.42 0.42 Milliampere 

I For cathode current cut-of!. 
1 If a arid-couplini reeiator II used, ita maximum •alue should not exceed 1.0 meiobm. 
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MAx.-S1GNAL D..C PLATE CURRENT . 0.34 
PLATE RESISTOR.................. 0.25 
SCREEN RESISTOR. . . . . . . . . • . . . • . . • 1 
LOAD RESISTANCE . • . . • . . • • . • • . . . . ** 
GRID RESISTORt. . • . . . • . • • . • • 1.0 0.5 
VOLTAGE AMPLIFICATION...... 48 43 
TOTAi. HARMONIC DISTORTION. 5 5 
PEAK VOLTAGE OUTPUT . . . . . . 30.8 28 

T U B E 

0.34 
0.25 
0.8 
•• 

1.0 0.5 
46 41 
5 5 

28 25.2 

MANUAL 

Milliampere 
Megohm 
Megohm 

Megohm 

Per cent 
Volts 

•• The load re,istance across which the output voltage ie developed, consists of the plat~ 
resistor, coupling condenser, and grid resistor of the following tube. 

t For the following tube. 

Diode Units 
The two diodes and the pentode are independent of each other except for the 

common filament. The two diode units are placed at the negative end of the 
filament. Operation curves for diode units are given under Type 6B7. 

INSTALLATION and APPLICATION 
The base of the IF7-GV fits the standard octal socket which should be installed 

to hold the tube preferably in a vertical position with the base down. Horizontal 
operation is permissible if pins 2 and 7 are in a vertical plane and the long leg of 
the filament is below the short leg. Information on filament operation is given 
under Type IC7-G. Physical characteristics of the 1F7-GV are shown in Fig. 
2-15, OUTLINES SECTION. The 1F7-GV is similar in application to Type 6B8. 

p~NC G 

r+ r-

DETECTOR AMPLIFIER 
TRIODE 1G4-G 

s 
NC KCY NC 

The 1G4-G is a medium-mu triode 
of the 1.4-volt filament type for use 
as a detector or voltage amplifier. 

G-5S 

* CHARACTERISTICS 
FILAMENT VOLTAGE (D.C.) ........•..••••..•...••• 
FILAMENT CURRENT ..•.....•...••..•.••....•..... 
GRID-PLATE CAPACITANCE •••.•....•.•......•.••.. 
GRID-FILAMENT CAPACITANCE ......•••..•.•..••••• 
PLATE-FILAMENT CAPACITANCE ....•.......•...••.. 

As Class A1 Amplifier 
PLATE VOLTAGE .•..............••.••.•..•.•••... 
GRID VOLTAGE ....•..•....•.•..•.....•..•.••.••• 
PLATE CURRENT ...............•....•.•••••....•. 
PLATE RESISTANCE .......•••.•.....••..•...•••..• 
AMPLIFICATION FACTOR ..............•••..•••••.•• 
TRANSCONDUCTANCE ....................•........ 

1.4 
0.05 
2.8 
2.2 
3.4 

90 max. 
-6 
2.3 

10700 
8.8 
825 

INSTALLATION and APPLICATION 

Volts 
Ampere 
µµ( 
µµ( 
µµ( 

Volts 
Volts 
Milliamperes 
Ohms 

Micromhos 

The base of the 1G4-G fits the standard octal socket which may be installed 
to hold the tube in any position. The filament is designed to be operated directly 
from a 1.5-volt dry battery; other information on filament operation is given under 
Type 1A7-G. For physical characteristics of the 1G4-G, refer to Fig. 2-13, OUT­
LINES SECTION. 

The 1G4-G is similar in application to the 1H4-G except that it is not recom­
mended for class B service. The 1G4-G is especially useful as a driver for Type 
1G6-G. 
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POWER AMPLIFIER 
PENTODE p 

G2 G1 

-1G5-G The 1G5-G is a power-amplifier 
pentode with a 2-volt filament for 
use in battery-operated receivers 
where economy of filament-current 
drain is important. 

r+ r-
C3 

6 

* CHARACTERISTICS 
FILAMENT VOLTAGE (D.C.) ....•................... 
FILAMENT CURRENT ............•••••..•...•...•.. 

As Class A1 Amplifier 
PLATE VOLTAGE ................................ . 
SCREEN VOLTAGE ............................... . 
PLATE DISSIPATION ............................. . 
ScREEN DISSIPATION ........................•.... 
TYPICAL OPERATION: 

2.0 
0.12 

NC KEY NC 

G-6X 

Volts 
Ampere 

135 max. Volts 
135 max. Volts 
1.25 max. Watts 
0.6 max. Watt 

Plate Voltage . . . . . . . . . . . . . . . . . 90 124 135 Volts 
Screen Voltage . . . . . . . . . . . . . . . . 90 124 135 Volts 
D-C Grid Voltage.............. -6 -11 -13.5 Volts 
Peak A-F Grid Voltage. . . . . . . . . 6 9.9 9.2 Volts 
Zero-Signal Plate Current . . . . . . . 8.5 10 8. 7 Milliamperes 
Max.-Signal Plate Current. . . . . . 8.7 10.7 9.7 Milliamperes 
Zero-Si~al Screen Current. . . . . . 2.5 3 2.5 Milliamperes 
Max.-S1gnal Screen Current . . . . . 3 4.3 3.6 Milliamperes 
Plate Resistance (Approx.)...... 133000 145000 160000 Ohms 
Transconductance . . . . . . . . . . . . . 1500 1500 1550 Micromhos 
Load Resistance . . . . . . . . . . . . . . 8500 8000 9000 Ohms 
Total Harmonic Distortion. . . . . . 6 10.5 11 Per cent 
Second Harmonic Distortion . . . 3 7 8 Per cent 
Third Harmonic Distortion . . . . . 5 7.5 7 Per cent 
Max.-Signal Power Output . . . 250 600* 550° Milliwatts 

• A power output of 650 milliwatts with 13% total distortion (6% second, 11 % third) can 
be obtained with a peak a-f grid voltage of 11 volts. 

••A power output of 750 milliwatte with 18%y total distortion (9% second, 15% third) can 
be obtained with a peak a-f grid voltage of 13.5 vo ts. 

INSTALLATION and APPLICATION 
The base of the 1G5-G fits the standard octal socket which should be installed 

to hold the tube preferably in a vertical position with the base down. Horizontal 
operation is permissible if pins 2 and 7 are in a vertical plane. Physical character­
istics of the 1G5-G are shown in Fig). 2-21, OUTLINES SECTION. Filament 
operation is discussed under Type 1C7-1.,. 

Application of the 1G5-G is similar to that of the 1F5-G. Transformer- or 
impedance-coupling devices are recommended. When the grid circuit has a 
resistance not higher than 0.5 megohm, fixed bias may be used; for higher values, 
cathode bias is required. With cathode bias, the grid circuit may have a resistance 
as high as, but not greater than one megohm. 

1G6-G 
CLASS B 

TWIN AMPLIFIER 
The 1G6-G combines in one bulb 

two high-mu triodes designed for 
class B operation. It is intended for 
use in the output stage of battery-

,-

operated receivers and is capable of G·7A8 

supplying considerable audio-frequency power. The two units have separate 
external terminals for all electrodes except the filaments, so that circuit design is 
similar to that of class B amplifiers using mdividual tubes. 
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CHARACTERISTICS 
FILAllENT VOLTAGE (D.C.) ....................... . 
FILAMENT CURRENT ............................. . 

As Class B Amplifier 

1.4 
0.1 

Volts 
Ampere 

PLATE VOJ,TAGE •................................ 110 max. Volts 
PEAK PLATE CURRENT (Per plate) ............... . 20 max. Milliamperes 
TYPICAL OPERATION: 

Unless otherwise specified, values are for both units 
Plate-Supply Impedance . . . . . . . . . . . . . . . . 0 0 
Effective Grid-Circuit Impedance (Per unit) 0 2530 
Plate Voltage . . . . . . . . . . . . . . . . . . . . . . . . . 90 90 
D-C Grid Voltage... . . . . . . . . . . . . . . . . . . . 0 0 
Peak A-F Grid-to-Grid Voltage. . . . . . . . . . 42 48 
Zero-Si~al D-C Plate Current . . . . . . . . . . 2 2 
Max.-S1~al D-C Plate Current.......... 14 11 
Peak Gnd Current (Per unit) . . . . . . . . . . . 5 6 
Effective Load Resistance (Plate-to-plate) . 12000 12000 
Total Harmonic Distortion. . . . . . . . . . . . . . 3 4 
Power Output (Approx.) . . . . . . . . . . . . . . . 675 350 

INSTALLATION and APPLICATION 

Ohms 
Ohms 
Volts 
Volts 
Volts 
Milliamperes 
Milliamperes 
Milliamperes 
Ohms 
Per cent 
Milliwatts 

The base of the 1G6-G fits the standard octal socket which may be installed 
to hold the tube in any position. Physical characteristics of the 1G6-G are shown 
in Fig. 2-13, OUTLINES SECTION. The 1.4-volt filament is designed to operate 
directly from a 1.5-volt dry battery. Refer to Type 1A7-G for further information 
on filament operation. 

The 1G6-G is designed to be operated with zero bias. A discussion of class 
B operation is given in the RADIO TUBE APPLICATIONS section. 

In the conditions shown under TYPICAL OPERATION, the plate-supply 
impedance of zero ohms indicates that battery supply is required for the plate. 
The effective grid-circuit impedance of 2530 ohms is for a class B stage in which the 
effective resistance per grid circuit is 2500 ohms at 400 cycles and the leakage react­
ance of the coupling transformer is 155 millihenrys. The driver stage should be 
capable of supplying the grids of the class B stage with the specified values at low 
distortion. Type 1G4-G is satisfactory for this service. 

The 1G6-G may also be used under class A conditions as follows: maximum 
plate volts, 90; grid volts. O; amplification factor. 30; plate resistance, 45000 ohms; 
transconductance, 675 micromhos: plate current, 1 milliampere. These values are 
for each triode unit. 

DETECTOR AMPLIFIER 
TRIODE p~NC G 

FT F-
The 1H4-G is a three-electrode tube 

for use as detector or amplifier in bat­
tery-operated receivers where economy 
of filament-current drain is important. 

1H4-G 
8 

NC KEY NC• 

G-5S 
CHARACTERISTICS 

FILAMENT VOLTAGE (D.C.) ..................... . 
FILAMENT CURRENT ............................. . 

As Class A1 Amplifier 
PLATE VOLTAGE . . . . . . . . . . . . . . . . . 90 135 
GRID VOLTAGE . . . . . . . . . . . . . . . . . . -4.5 -9 
PLATE CURRENT. . . . . . . . . . . . . . . . . 2.5 3.0 
PLATE RESISTANCE............... 11000 10300 
AMPLIFICATION FACTOR........... 9.3 9.3 
TRANSCONDUCTANCE . . . . . . . . . . . . . 85() 900 
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-13.5 

3.1 
10300 

9.3 
900 

Volts 
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Micromhos 
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As Class B Amplifier 
PLATE VOLTAGE ................................ . 
PEAK PLATE CURRENT .................•......... 
ZERO-SIGNAL CURRENT (Per tube) ................ . 
TYPICAL OPERATION: 

180 max. Volts 
50 max. Milliamperes 
1.5 max. MilUamperes 

Unless otherwise specified, flalues are for two tubes 
Plate Voltage . . . . . . . . . . . . . . . . • • • . • . • . . . . . . . . . . 157.5 Volts 
Grid ~oltage. . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . -15 Volts 
Zero-Signal Plate Current (Per tube). . . . . . . . . . • . . 1.0 Milliampere 
Effective Load Resistance (Plate-to-plate) . . . . . . • . 8000 Ohms 
Max.-Signal Driving Power . . . . . . . . . . . . . . . . . . . . . 260 Milliwatts 
Max.-Signa] Power Output (Approx.)• . . . . . . . . . . . 2.1 Watts 

• With one Type 1H4-G a, driver operated under the following conditions: Plate voltage, 
157.5 volts; ne,ative grid-biat voltage, 11.3 volte; plate load of approximately 18000 ohms; input 
tranlformer ratio (primary to one-half aecondary), 1.165; and total distortion of 6 to 7% 

INSTALLATION and APPUCATION 
The base of the 1H4-G fits the standard octal socket which should be installed 

to hold the tube preferably in a vertical position with the base down. Horizontal 
operation is permissible if pins 2 and 7 are in a vertical plane. Cushioning of the socket 
in the detector stage may be desirable if microphonic disturbances are encountered. 
Physical characteristics of the 1H4-G are shown in Fig. 2-17, OUTLINES SECTION. 
For fl.lament operation, refer to INSTALLATION on Type 1C7-G. 

As a detector, the 1H4-G may be operated either with grid leak and condenser 
or with grid bias. The plate voltage for grid-leak detection should not be more 
than 45 volts. A grid leak of from 1 to 5 megohms used with a grid condenser of 
0.00025 ,.f is satisfactory. The grid return should be connected to the positive 
filament socket terminal. For grid-bias detection, plate voltage up to the maximum 
value of 180 volts may be used. The corresponding grid bias should be adjusted 
so that the plate current is about 0.2 milliampere when no signal is being received. 

In resistance-coupled service, the 1H4-G should not be used with a d-c resist­
ance in the grid circuit greater than 2 megohms. 

1H5-G 

1H5-GT 

DIODE HIGH-MU TRIODES 

The lHS-G and !HS-GT are multi­
electrode tubes of the 1.4-volt filament 
type. Each type contains a single 
diode and a high-mu triode, and is for 
use as a combined detector and ampli­
fier in radio receivers designed for its 
characteristics. 

* CHARACTERISTICS 
FILAMENT VOLTAGE (D.C.) ....................... . 1.4 

0.05 FILAMENT CURRENT ............................. . 

Type 1H5-G Type lHS-GT 

G-SZ 

Volts 
Ampere 

Triode: GRID-PLATE CAPACITANCE* . . . . . 1,0 1.0 ,.,.f 
GRID-FILAMENT CAPACITANCE* . . 1.1 
PLATE-FILAMENT CAPACITANCE*. 5.8 

1.2 ,.,.f 
5.0 ,.,.f 

• Appro:dmate. 

Triode Unit-As Class A1 Amplifier 
PLATE VOLTAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90 max. 
GRID VOLTAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 
Pt.ATE CURRENT................................. 0.14 
Pl.ATE RESISTANCE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240000 
AMPLIFICATION FACTOR . . . .. .. . . . . . . . . . . . . . • . . . . .. 65 
TlilANSCONDUCTANCE . . . . • . . . . . . . . . . • • • • . • . • • . . . . . 275 
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Diode Unit 
The diode and the triode are independent of each other except for the common 

filament. The diode is located at the negative end of the filament. Further con­
sideration of diodes is given in the RADIO TUBE APPLICATIONS section. 

INSTALLATION and APPLICATION 
The base of either the 1H5-G or the 1H5-GT type fits the standard octal socket 

which may be installed to hold the tube in any position. Physical characteristics 
of the 1H5-G and 1H5-GT are shown in Fi~s. 2-11 and 2-6. respectively, in the 
OUTLINES SECTION. Filament operation 1s discussed under Type 1A7-G. 

The triode unit Is recommended for use with resistance-coupled circuits because 
of its high amplification factor. Diode biasing of the triode is not suitable because 
of the probability of plate-current cut-off, even with relatively small signal voltages 
applied to the diode circuit. 

AVERAGE PLATE CHARACTERISTICS 

TYPE IH5-GT 
£f' = 1.4 VOLTS O.C. 

>.o) V 
./ 

/ / 
/ / 

/ ~ ~:P 
/ 

/ :f} / 
~ y rl' 

/v / 
v'" V ,y;,,' 

/ 
/ 
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;J.!;-._ - L..- i--- .,,..- .,..,,.,... -- --- -- ---~ - i--
0 25 50 75 100 I 5 150 175 2JO 

PLATE VOLTS 92C-15l03 

DUPLEX-DIODE TRIODE 
The 1H6-G is a 2-volt filament type 

of tube containing two diodes and a 1 H 6-G 
triode in a single bulb. It may be 
used as a combined detector, amplifier, 
and automatic-volume-control tube in 
battery-operated receivers. For diode-

G-7AA detector considerations, refer to RADIO 
TUBE APPLICATIONS. The base requires the use of the standard octal socket 
which should be installed to hold the tube preferably in a vertical position with 
the base down. Horizontal operation is permitted if pins 2 and 7 are in a vertical 
plane. Physical characteristics of the 1H6-G are shown in Fig. 2-17, OUTLINES 
SECTION. Filament operation is discussed under Type 1C7-G. 

* CHARACTERISTICS 
FILAMENT VOLTAGE (D.C.) ••••...••.•••.••••••.••• 
FILAMENT CURRENT ...•••.•••••.•.•.•.... ' .... ' .. 
Triode: GRID-PLATE CAPACITANCE* •..••.......... 

GRIO-FILAMJ!:NT CAPACITANCE* .•.•....... 
PLATE-FILAMENT CAPACITANCE* ••••.....• 

• Approximate. 

2.0 
0.06 
4.8 
4.0 
2.6 

Triode Unit-As Class Ai Amplifler 

Volts 
Ampere 
µµ{ 
µµf 
µµ{ 

PLATE VOLTAGE • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 135 max. Volts 
Gam VoLTAG11 • • • • . • . • . . . . . . . . . . . . . . . . • . . . . • . • • • -3 Volts 
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Pl.Am Cu11.11.ENT ................................ . 
PLATE RESISTANCE ..............................• 
AMPLIFICATION FACTOR ...••........•..•.•..•..... 
TRANSCONDUCTANCE ..........•..••..••••••••.... 

Diode Units 

0.8 
35000 

20 
575 

MANUAL 

Milliampere 
Ohms 

Micromhoe 

The two diodes and the triode are independent of each other except for the 
common filament. Diode plate No. 1 is located at the negative end of the filament; 
diode plate No. 2 ia located at the positive end. Because of this arrangement, 
diode plate No. 1, when the diodes are used for different purposes, should be used 
for detection to avoid signal-delay effects. Operation curves for the diode units 
are given under Type 6B7. 

1J6-G 
CLASS 8 TWIN AMPLIFIER 
The 1]6-G combines in one bulb 

two high-mu triodes designed for class 
B operation. It is intended for use in 
the output stage of battery-operated 
receivers and is capable of supplying 

F'-

approximately 2 watts of audio power. G-7AB 
The triode units have separate external 

terminals for all electrodes except the filaments, so that circuit design is similar 
to that of class B amplifiers utilizing individual tubes in the output stage. 

* CHARACTERISTICS 
FILAMENT VOLTAGE (D.C.) ....................... . 
FILAMENT CURRENT ............................. . 

As Class B Power Amplifier 
PLATE VOLTAGE ................................ . 
PEAK PLATE CURRENT (Per plate) ................ . 
TYPICAL OPERATION: 

Plate Voltage . . . . . . . . . . . . . . . . . 135 135 
Grid Voltage. . . . . . . . . . . . . . . . . . -6 -3 
Zero-Signal Plate Current 

(Per plate) ................. . 
Effective Load Resistance 

0.1 1.7 

(Plate-to-plate) . . . . . . . . . . . . . . 10000 10000 
Average Power Input (Approx.)* 95 130 
Power Output (Approx.)........ 1.6 1.9 

2.0 
0.24 

Volts 
Ampere 

135 max. Volts 
50 max. Milliamperes 

135 
0 

5 

10000 
170 
2.1 

Volts 
Volts 

Milliamperes 

Ohms 
Milliwatts 
Watts 

• Applied between gridl to eive indicated values of pawer output. 

INSTALLATION and APPLICATION 
The base of the 1J6-G fits the standard octal socket which should be installed 

to hold the tube preferably in a vertical position with the base down. The tube 
may be mounted horizontally if pins 1 and 4 are in a vertical plane. Physical 
characteristics of the 1J6-G are shown in Fig. 2-17, OUTLINES SECTION. For 
filament operation, refer to Type 1C7-G. 

As a class B power amplifier in the output stage of battery-operated receivers, 
the 1J6-G should be operated as shown under CHARACTERISTICS. In such 
service, it may be operated either with zero grid bias or with negative grid bias. 
The latter method may be of advantage in cases where plate-battery drain must 
be conserved, even at some sacrifice in power output. 

The type of driver tube chosen to precede the 1J6-G should be capable of 
handling enough power to operate the class B amplifier stage. Allowance should 
be made for transformer efficiency. It is most important, if low distortion is desired, 
that the driver tube be worked well below its class A undistorted-output rating, 
since distortion produced by the driver stage and the power stage will be present 
in the output. A discussion of class B amplifier features is given in the RADIO 
TUBE APPLICATION section. 
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R-F AMPLIFIER PENTODES 

The 1N5-G and 1N5-GT are r-f 
pentodes of the 1.4-volt filament type 
for use in battery-operated receivers. 
The two types are identical except for 
their capacttances and the smaller 
physical size of the 1N5-GT. 

1N5-G 

G-5Y 

* CHARACTERISTICS 
FILAMENT VOLTAGE (D.C.) ....................... . 
FILAMENT CURRENT ............................. . 
PLATE VOLTAGE •................................ 
ScREEN VOLTAGE ............................... . 
GRID VOLTAGE ................................. . 
PLATE CURRENT ................................ . 
ScREEN CURRENT ............................... . 
PLATE RESISTANCE (Approx.) .................... . 
TRANSCONDUCTANCE ............................. . 
TRANSCONDUCTANCE (At -4 volts bias) ............ . 

1N5-GT 

1.4 
0.05 

90 max. 
90 max. 
0 

1.2 
0.3 
1.5 
750 

5 

Volte 
Ampere 
Volta 
Volta 
Volta 
Milliamperes 
Milliampere 
Megobma 
Miaomhos 
Micromhos 

GRID-PLATE CAPACITANCE* ....... . 
Type JNS-G 

0.007 max. 
3.2 

Type 1N5-GT 
0.007 max. µpf 

INPUT CAPACITANCE ............. . 
OUTPUT CAPACITANCE .....•...... 11.0 

3.2 µµf 
10.0 µµ{ 

• With •btf',d-can. 

INSTALLATION and APPLICATION 
The base of either the 1N5-G or the 1N5-GT fits the standard octal socket 

which may be mounted to hold the tube In any position. Physical characteristics 
of the 1N5-G and 1N5-GT are shown in Fi~. 2-11 and 2-5, respectively. in the 
OUTLINES SECTION. Filament operation 1s discussed under Type 1A7-G. 

These types are designed to be operated with equal screen and plate voltages. 
The operating conditions are given for maximum efficiency of these types as r-f 
or i-f amplifiers. In ave circuits, these t~ should be only partially controlled 
to avoid excessive reduction in receiver sensitivity with large signal input. 

AVERAGE Pl.ATE: CHARACTERISTICS 
2.0 

TYPE IN!>·GT 
Ef = 1.4 VOLTS O.C. 
SCREEN VOLTS= 90 

ctTRJL-Clfl'~ v01.ts Ecl,+o-~ , .. 
i------; 

~ 1.2 

< 
3 
:i 
c.,O.& 

~ .. 

Iv 0 

I ,,,,,,--
/ -o.!> 

/ 
V' 

E(:1;-1.0 

I ---0-4 

1/1...-
.... ,.~ 
-.z.o 

~ -2.!> 

0 20 40 • 10 100 I 0 "• o,o 
PLAT€ VOLTS 
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Gz G1 

p 

. 1Q5-GT 
BEAM POWER AMPLIFIER 
The 1Q5-GT is a power amplifier of 

the beam type having a 1.4-volt fila­
ment. It is designed for use in the 
output stage of battery-operated re­
ceivers. 

F+ F-
PBf' 

8 

NC KEY NC 

* CHARACTERISTICS 
FILAMENT VOLTAGE (D.C.)..................... • • 1.4 
FILAMENT CURRENT.............................. 0.1 
PLATE VoLTAGE • • • • • • . . . . . • . . . . . • . . . . • • . • • • • . . . • 90 max. 
ScREEN VOLTAGE • • • • . • • • • . • • . • • • • • • • • • • • • • • • • • . • 90 max. 
GRID VOLTAGE • • . • • • • • • • . . . . . . • . . • . . . • • • • . . • . . • • --4.5 
PEAK A-F GRID VOLTAGE......................... 4.5 
Pl.ATE CURRENT. • . • • • • • • • • • • . • . • • • • • • • • • • • • • • • . • 9.5 
ScREEN CURRENT. • • • • • • • • • • • • • . • • . • • • • . • • • . • • . . • 1.6 
TRANSCONDUCTANCE............................. 21()() 
LOAD RESISTANCE • • • . • • • . • • • . • . • • • . • • • • . • • . • • • . • 8000 
TOTAL HARMONIC DISTORTION. . . . . • • . . . • . . . . . • . . • • 7.5 
POWER OUTPUT. • • • • • • • • • • . • • • • . • . . . . • • • • • • • • • • . • 0.27 

INSTALLATION and APPLICATION 

G-6AF 

Volts 
Ampere 
Volts 
Volts 
Volta 
Volts 
Milliamperes 
Milliamperes 
Micromhoa 
Ohms 
Per cent 
Watt 

The base of the lQS-GT fits the standard octal socket which may be mounted 
to hold the tube in anr position. Physical characteristics of the IQ5-GT are shown 
in Fig. 2-8, OUTLINES SECTION. Filament operation is discussed under Type 
1A7-G. 

The lQS-GT may be operated as a single-tube class A, amplifier under conditions 
given above. The type of input coupling used should not introduce too much 
resistance in the grid circuit. Transformer- or impedance-coupling devices are 
recommended. When the grid circuit has a resistance not higher than 0.1 megohm, 
fixed bias may be used; for higher values, cathode bias is required. With cathode 
bias, the grid circuit may have a resistance as high aa, but not greater than, 0.5 
megohm. 

PENTAGRID CONVERTER 
The 1R5 is a miniature type of multi-

1 R5 electrode vacuum tube designed to 
perform simultaneously the functions 
of a mixer tube and of an oscillator 
tube in superheterodyne circuits. 
Through its use, the independent con- 7AT 
trol of each function is made possible 

within a single tube. The 1R5 is designed with high operating efficiency especially 
for compact, light-weight. portable equipment. The high operating efficiency even 
with only a 45-volt B-supply has been attained by a new design which providea 
the miniature size without decreasing the size of essential electrode parts. The 
conventional base has been replaced with a glass button base. For general dis­
cussion of pentagrid types, see Frequency Conversion in RADIO TUBE APPLI­
CATIONS section. * CHARACTERISTICS 
FILAMENT VOLTAGE (D.C.) ....................... . 
FILAMENT CURRENT •.•••..•••....•••.•••••••••••• 
DIRECT lNTERELECTRODE CAPACITANCES: t 

Grid No. 3 to All Other Electrodes (R-F Input) .. . 
Plate to All Other Electrodes (Mixer Output) .... . 
Grid No. 1 to All Other Electrodes .............. . 
Grid No. 3 to Plate ........................... . 
Grid No. 1 to Grid No. 3 ...................... . 
Grid No. 1 to Plate ........................... . 

t With no external ahleld. 
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0.2 max. µ.µ.f 
0.1 ma%, µ.µ.f 
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Converter Service 
PLATB VOLTA.GB .•............................... 
ScREBN VoLTAGB (Grids No. 2 and No. 4) ......... . 
ScRBBN SUPPLY VOLTAGE ........................ . 
CoNTRoL-GRID VoLTAGE (Grid No. 3) ...•.......... 
TOTAL CATHODE CURRENT .....................•.. 
TYPICAL OPERATION: 

90 maz. Volta 
67.5 max. Volta 

90 max. Volta 
I) min. Volts 

5.5 max. Milliamperes 

Plate Voltage . . . . . . . . . . . . . . . . . . . . . . . 45 90 90 Volts 
Grids No. 2 and No. 4 Voltage . . . . . . . . 45 45 67.5 Volta 
Grid No. 3 Voltage . . . . . . . . . . . . . . . . . . 0 0 0 Volts 
Grid No. 1 Resistor.................. 0.1 0.1 0.1 Megohm 
Plate Current . . . . . . . . . . . . . . . . . . . .. . . 0.7 0.8 1.7 Milliampere 
Grids No. 2 and No. 4 Current . . . . . . . . 1.9 1.8 3 Milliamperes 
Grid No. 1 Current . . . . . . . . . . . . . . . . . . 0.15 0.15 0.25 Milliampere 
Total Cathode Current............... 2.75 2.75 5 Milliamperes 
Plate Resistance (Approx.) . . . . . . . . . . . . 0.6 0. 75 0.5 Megohm 
Conversion Transconductance. . . . . . . . . 235 250 300 Micromhos 
Conversion Transconductance (Approx.) s• 5• 5•• Micromhoa 

The tranaconductance between grid No. 1 and l(fida No. 2 and No. 4 tied to plate (not oacil­
latlng) ia approximately 1200 micromhoa when grida No. 1 and No. 3 are at irero volta, and grid• 
No. 2 and No. 4 and plate are at 45 volta. 

• With grid No. 3 biaa of -9 volta. .. With grid No. 3 biaa of ~15 volta. 

INSTALLATION and APPLICATION 
The base of the 1R5 tits a button-base socket which may be installed to hold 

the tube in anv position. Physical characteristics of the 1R5 are shown in Fig. 
2-2, OUTLINES SECTION. For filament operation, see Type 1A7-G. 

As a frequency converter in superheterodyne circuits, the 1R5 can supply 
the local oscillator frequency and at the same time mix it with the radio-Input 
frequency to provide the desired intermediate frequency. For this service, design 
information is given under CHARACTERISTICS. 

w 
OPERATION CHARACTERISTICS 
1TH SEPARATE OSCILLATOR ~XCITATION 

OPERATION CHARACTERISTICS 
WITH SEPARATE OSCILLATOR [XCITATION 

TYPE IR5 
E(' = 1.4 VOLTS O.C. 

PLAT£ VOLTS={~~= 
GRID N.12 LN14 VOLTS=45-
GFftO NI I RESISTOR-OHMS: 100000 3 
OSCILLATOR VOLTAGE ADJUSTED TO 

Glvt GRID NI I CURRENT OF 150 ,µ.A. 

TYPE IRS 
C f:f.4 VOLTS O.C. -r•---PLAT!: VOLTS 90- -4~0R 90 ...... 
GRIOS N!Z & N!4 VOLTS=4!> 

._ g~:g ~iT ~i~7~~~-g~~{i~o -
GRID N.!.I CURRE:NT VARIED 9Y' 

z 
I 

I/ 
! 

Ii I r 
I I 

- ADJUSTMENT Of" OSCILt.ATOR -
I I I I VOLTAGE 

t- _ RECOMMENDED I 
....-:':'. MINIMUM I tl'\ ., .. 

VALUE: Of" lc1 c.'''°"~-•, .... 
le•'-'~?~ ••• _I 

..... 6· -- -- ..._!c->--
.--::' ............. r,,,... 

, ,!c-
A 

.. 
II 

) 
5 

[AV 

0 I 

---·-•. o • ,.u ·..u - .o 0 0 o.oe o.r• 0.24 0.12 
GRJD N13(CONTROL GRID)VOLTS 

92C-&097 
GRID N~1 MILLIAMPtR&S(tc1} 

92C-6098 

7AV 

POWER AMPLIFIER PENTODE 
The 1S4 Is a miniature type of 

power-output pentode designed with 
high efficiency and good power sensi­
tivity especially for compact, light­
weight, portable equipment operating 
with a B-supply battery of 45 volts. 
It has the same structural features as 
the 1R5. 
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* CHARACTERISTICS 
FILAMENT VOLTAGE (D.C.) ......••.........•...••• 
Fn.AIO!:NT CURRENT ..........•••••••.••..•••••••• 

As Class A1 Amplifler 

1.4 
0.1 

Volts 
Ampere 

PLATE VOLTAGE ..•.............................. 
ScREEN VOLTAGE ••.•.....•...................... 

67.5 max. Volts 
67.5 max. Volts 

TOTAL CATHODE CURRENT* ...................... . 
TOTAL CATHODE CURRENT** ..................... . 

11 max. Milliamperes 
9 max. Milliamperes 

TYPICAL OPERATION: 
Plate Voltage . . . . . . . . . . . . . . . . .. .. .. . .. 45 67.5 
Screen Voltage . . . . . . . . . . • . .. . .. . . . .. .. 45 67.5 
Grid Voltage.(Grid No. 1) . • . . . . . . . . . . . . -4.5 -7 
Peak A-F Gnd Voltage. . . . . . . . . . . . . . . . . 4.5 7 
Zero-Signal Plate Current. . . . . . . . . . . . . . . 3.8 7.2 
Zero-Signal Screen Current.............. 0.8 1.5 
Plate Resistance (Approx.). . . . . . . . . . . . . . 0.1 0.1 
Transconductance . . . . . . . . . . . . . . . . . . . . . 1250 1550 
Load Resistance.. . . . . .. . . .. .. . .. . . .. .. 8000 5000 
Total Harmonic Distortion. . . . . . . . . . . . . . 12 10 
Max.-Signal Power Output. . . . . . . . . . . . . . 0.065 0.180 

•Under maximum-signal condition,. •Under no-signal conditiona. 

INSTALLATION and APPLICATION 

Volts 
Volts 
Volts 
Volts 
Milliamperes 
Milliamperes 
Megohm 
Micromhos 
Ohms 
Per cent 
Watt 

The base of the 1S4 fits a button-base socket which may be installed to hold 
the tube in any position. Physical characteristics of the 1S4 are shown in Fig. 
2-2, OUTLINES SECTION. For filament operation, see Type 1A7-G. Appli­
cation is similar to that for Type 1A5-G. 

DIODE- PENTODE 
The 1S5 is a miniature type of multi-

1 S 5 electrode tube containing a diode and 
an audio-frequency pentode in a si_ngle 
bulb. The 1S5 is desi!pled especially 
for compact, light-weight, ~rtable 
equipment. It will provide high gain SAU 
even when operated with a B-battery 

voltage of only 45 volts. The structural features of the 1S5 are the same as those 
of the 1R5. * CHARACTERISTICS 
FILAMENT VOLTAGE (D.C.) ....................... . 
FILAMENT CURRENT ............................. . 
AVEltAGE CHARACTERISTICS OF PENTODE UNIT: 

Plate Voltage ................................ . 
Screen Voltage ............................... . 
Grid Voltage ................................. . 
Plate Resistance .............................. . 
Transconductance . . . . . ...................... . 
Plate Current ................................ . 
Screen Current ............................... . 

1.4 
0.05 

67.5 
67.5 

0 
0.4 
625 
2.3 
0.6 

Pentode Unit- As Class A1 Amplifler 
PLATE VoLTAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90 max. 
ScREBN VOLTAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90 max. 
G1tm VoLTAGB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 0 min. 
ToTAL CATHODE CURRENT........................ 3.7 max. 
TYPICAL OPERATION AS RESISTANCE-COUPLED AMPLIFIER: 

Plate-Supply Voltage.. . . . . . . . . . 45 67.5 90 
Screen-Supply Voltage. . . . . . . . . . 45 67.5 90 
Grid Voltage. . . . . . . . . . . . . . . . . . 0 O 0 
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Volts 
Ampere 

Volts 
Volts 
Volts 
Megohm 
Micromhos 
Milliamperes 
Milliampere 

Volts 
Volts 
Volts 
Milliamperes 

Volts 
Volts 
Volts 
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Plate Resistor . . . . . . . . . . . .. • . . . 1 1 1 
Series Screen Resistor . . . . . . . . . . 3 3 3 
Screen By-Pass Condenser . . . . . . 0.1 0.1 0.1 
Grid Re.sistor" . .. .. . .. .. . . .. . . 10 10 10 
Voltage Gain (Approx.)*. . . . . . . . 30 40 60 

Megohm 
Megohms 

~egohma 

*Obtaini:d when the srid of the pentode unit 11 fed from a IIOUl"ce havina: an impedance o 
1.0 megohm. 

Diode Unit 
The diode is located at the negative end of the filament, and is independent 

of the pentode unit except for the common filament. 

INSTALLATION and APPLICATION 
The base of the 1S5 fits a button-base socket which may be installed to hold 

the tube in any position. Physical characteristics of the 1S5 are shown in Fig. 2-2, 
OUTLINES SECTION. For filament operation, see Type 1A7-G. 

,., 

1.2 

0.4 

0 

TYPE 1S5 
Ef' c: I.• VOLTS O.C, 

• SCRCCN VOLTS c 4~ 
SUPPR£SSOR VOL.TS;: 0 

/ 
.,,.,---

AVERAGE PLAT£ CHARACTERISTICS 
PENTOOE UNIT 

I ROLl·GRID lvoc-rs lec,•o 
coNT 

-o.~ 
/ 

.,,. .,,.,--I 

I; / 
-1.0 --~ 

I; 
, -,.~ -- -2.0 

~ -- Ec1=-2.!:t 

1/:~ 
,,..-

-3.0 

20 40 60 80 100 
PLATE VOLTS 

SUPER-CONTOL R-F 
AMPLIFIER PENTODE 

The 1 T 4 is a miniature type of super­
control pentode designed for use as a 
radio-frequency or intermediate-fre-

&AR quency amplifier in compact. light-

02C-1099Rt 

1T4 

weight. portable equipment. The 
super-control feature is explained under Super-Control Amplifier in RADIO TUBE 
APPLICATIONS section. The 1T4 features Internal shieldini; which eliminates 
the need for an external bulb shield, but a socket with shielding 1s essential if mini­
mum grid-plate capacitance is to be obtained. The general appearance and size 
of the 1T4 is the same as that of the 1R5 

* CHARACTERISTICS 
FILAMENT VOLTAGE (D.C.} ....................... . 
FILAMENT CURRENT ..••••••....................•• 
GRID-PLATE CAPACITANCE* •.••..................• 
INPUT CAPACITANCE* .••••••..•••...............•• 
OUTPUT CAPACITANCE* .......................... . 

• With no e"temal ahleld 
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1.4 
0.05 
0.01 max. 
3.5 
7.3 

Volts 
Ampere 
µµf 
µµf 
l&l'f 
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As Class A1 Amplifter 
PLATE VoLTAGE .............•..................• 
ScREEN VoLTAGE (Grid No. 2) ................... . 
ScREEN SUPPLY VOLTAGE ......... , .............. . 
GRID VOLTAGE (Grid No. 1) ...................... . 
TOTAL CATHODE CURRENT' ........... '''' ... ' ... . 
TYPICAL OPERATION: 

Plate Voltage ................ . 
Screen Voltage ............... . 
Grid Voltage ................. . 
Plate Current ................ . 
Screen Current ............... . 
Plate Resistance .............. . 
Transconductance ..•.......... 
Grid Voltage for transconductance 

45 
45 
0 

1.9 
0.7 

0.35 
700 

90 
45 
0 
2 

0.65 
0.8 

750 

MANUAL 

90 max. Volts 
67.5 max. Volts 

90 max. Volts 
0 min. Volts 

5.5 max. Milliamperes 

90 Volts 
67.5 Volts 

0 Volts 
3.7 Milliamperes 

1.25 Milliamperes 
0.5 Megohm 

900 Mia-omhos 

of 10 micromhos. . . . . . . . . . . . . -10 -10 -18 Volts 

INSTALLATION and APPLICATION 
The base of the IT4 fits a button-base socket with shielding. The socket may 

be installed to hold the tube in any position. Physical characteristics of the 1T4 
are shown in Fig. 2-2, OUTLINES SECTION. For filament operation, see 
Type 1A7-G. Application of the 1T4 is similar to that of other remote cut-off, 
filament-type tubes. 
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AVERAGE PLATE: CHARACTERISTICS 
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1T5-GT 

BEAM POWER AMPLIFIER 
The 1 T5-GT is a power-output am­

plifier of the directed-beam type for 
use in battery-operated radio receiv­
ers. The 1 TS-GT is used in applica­
tions where a moderate power output 
is desired and very low filament-current 
drain is necessary. 

P~G2 Gt 

t+ t-
G3 

8 
NC KEY NC 

* CHARACTERISTICS 
FILAMENT VOLTAGE (D.C.) ..•.•..•.......•........ 
FILAMENT CURRENT ..........••..••.............. 
PLATE VOLTAGE ...•......•••...............••... 
ScR.ltEN VOLTAGE .••..•.......................... 
GR.ID VOLTAGE ..................••...........•.. 
PEAK A-F GR.JD VOLTAGE .................•...•... 
PLATE CURR.ENT ...•.•.•.....••.....••.•••.•••.•• 
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1.4 
0.05 

90 max. 
90 max. 
-6 
6 

6.5 

G-ex 

Volts 
Ampere 
Volts 
Volts 
Volts 
Volts 
Milliamperes 
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ScllEEN CURRENT ...•••.•...•••.•......••......•• 
TRANSCONDUCTANCE .........••...............••. 
LOAD RESISTANCE ....••...•.••...............•.. 
TOTAL HARMONIC DISTORTION .... , •........•...•.• 
POWER OUTl'UT ....•.••...•..••...••••••••••••••• 

1.4 
1150 

14000 
7.5 

0.17 

Milliamperes 
Micromhos 
Ohms 
Per cent 
Watt 

INSTALLATION and APPLICATION 
The base of the 1T5-GT fits the standard octal socket which may be mounted 

to hold the tube in any position. Physical characteristics of the 1 TS-GT are shown 
in Fig. 2-8, OUTLINES SECTION. Filament operation is discussed under Type 
1A7-G. Information on the value of resistance in the grid circuit is the same as 
that given for Type 1Q5-GT. 

HALF-WA VE RECTIFIER 

4G 

The 1-v is a half-wave, high-vacuum 
rectifier tube employing a heater type 
of cathode. It is used principally for 
renewal purposes in radio equipment of 
either the a-c/d-c or the automobile 
type designed for its characteristics. 

1-v 

* CHARACTERISTICS 
HEATER VoLTAGE (A.C. or D.C.) •••.......••....•• 
HEATER CURRENT ..............•..............•. 

As Half-Wave Rectifler 
PEAK INVERSE VOLTAGE ....•.•................... 
PEAK PLATE CURRENT .................•......... 
O-C HEATER-CATHODE POTENTIAL .•.........••.... 
TYPICAL OPERATION WITH CONDENSER-INPUT FILTER: 

A-C Plate Voltage (RMS) . . . . . . 117 150 

6.3 
0.3 

Volts 
Ampere 

1000 max. Volts 
270 max. Milliamperes 
500 max. Volts 

325 max. Volta 
Total Effective Plate-Supply 

Impedancet ................ . 0 min. 
45 max. 

30 min. 75. min. Ohms 
D-C Output Current .......••.• 45 max. 45 max. Milliamperes 

tWhen a filter-input condenaer larier than 40 pf la uaed, It may be neceaeary to uae more 
plate-1upply Impedance than the minimum value llbown to limit the peak plate current to tbe 
rated nlue. 

INSTALLATION and APPLICATION 
The base of the 1-v fits the standard four­

contact socket which may be mounted to hold the 
tube in any position. Physical characteristics 
of the 1-v are shown in Fig 2-19, OUTLINES 
SECTION. For heater operation, see Type 6A8. 
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2A3 

POWER-AMPLIFIER TRIODE 
The 2A3 is a three-electrode, high­

vacuum type of power amplifier tube 
for use in the power-output stage of 
a-c operated receivers. The excep­
tionally large power-handling ability 
of the 2A3 is the result of its design 
features. Among these are its extremely 
high transconductance and its la ,ge 
effective cathode area. 

CHARACTERISTICS 
FILAMENT VOLTAGE (A.C. or D.C.) ............... . 
FILAMENT CURRENT ............................. . 

2.5 
2.5 

16.5 
7.5 
5.5 

GRID-PLATE CAPACITANCE (Approx.) .............. . 
GRID-FILAMENT CAPACITANCE (Approx.) ........... . 
PLATE-FILAMENT CAPACITANCE (Approx.) .......... . 

As Single-Tube Class A1 Amplifier 
FILAMENT VOLTAGE (A.C.). . . . . . . . . . . . . . . . . . . . . . . . 2.5 
PLATE VOLTAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250 max. 
GRID VOLTAGE* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -45 
CATHODE RESISTOR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 750 
PLATE CURRENT. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 
PLATE RESISTANCE............................... 800 
AMPLIFICATION FACTOR . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.2 
TRANSCONDUCTANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5250 
LOAD RESISTANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2500 
UNDISTORTED POWER OUTPUT. . . . . . . . . . . . . . . . . . . . . 3.5 

As Push-Pull Class A81 Amplifier (Two Tubes) 
Fixed Bias Cathode Bias 

FILAMENT VOLTAGE (A.C.)................. 2.5 2.5 
PLATE VOLTAGE (Maximum)............... 300 300 
GRID VOLTAGE* . . . . . . . . . . . . . . . . . . . . . . . . . . -62 
CATHODE RESISTOR . . . . . . . . . . . . . . . . . . . . . . . -
ZERO-SIGNAL PLATE CURRENT. . . . . . . . . . . . . . 80 
EFFECTIVE LOAD REsISTANCE (Plate-to-plate). 3000 
TOTAL HARMONIC DISTORTION. . . . . . . . . . . . . . 2.5 
POWER OUTPUT........................... 15 

* Grid volts measured from mid-point of a--c operated filament. 

780 
80 

5000 
5 

10 

INSTALLATION and APPLICATION 

ra
G 

2 --- ) 

I 4 
f f 

4D 

Volts 
Amperes 
,.,.f ,.,.f ,.,.f 

Volts 
Volts 
Volts 
Ohms 
Milliamperes 
Ohms 

Micromhos 
Ohms 
Watts 

Volts 
Volts 
Volts 
Ohms 
Milliamperes 
Ohms 
Per cent 
Watts 

The base of the 2A3 fits the standard four-contact socket which should be 
installed to hold the tube preferably in a vertical position. Horizontal operation 
is permissible if pins 1 and 4 are in horizontal position. Sufficient ventilation should 
be provided to prevent overheating. Physical characteristics of the 2A3 are shown 
in Fig. 2-27, OUTLINES SECTION. 

As a power arnplifter (Class A1), the 2A3 is usable either singly or in push-pull 
combination in the power-output stage of a-c receivers. Recommended operating 
conditions are given under CHARACTERISTICS. 

The values recommended for push-pull operation are different than the con­
ventional ones usually given on the basis of characteristics for a single tube. The 
values shown for Push-Pull Class AB1 operation cover operation with fixed bias 
and with cathode bias, and have been determined on the basis of no grid current 
flow during the most positive swing of the input signal and of cancellation of second­
harmonic distortion by virtue of the push-pull circuit. The cathode resistor should 
preferably be shunted by a suitable filter network to minimize grid-bias variations 
produced by current surges in the cathode resistor. 

When 2A3'a are operated in push-pull, it is desirable to provide means for 

-u.-
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adjusting independently the bias on each tube. This requirement is a result of the 
very high transconductance of these tubes-5250 micromhoa. This very high 
value makes the 2A3 somewhat critical as to grid-bias voltage, since a very small 
bias-voltage change produces a very large change in plate current. It is obvious, 
therefore, that the difference in plate current between two tubes may be sufficient 
to unbalance the system seriously. To avoid this possibility, simple methods of 
independent cathode-bias adjustment may be used. such as (1) input transformer 
with two independent secondary windings, or (2) filament transformer with two 
independent filament windings. With either of these methods, each tube can be 
biased separately so as to obtain circuit balance. 

Any conventional type of input couplini may be used provided the resistance 
added to the grid circuit by this device is not too high. Trans! ormers or impedances 
are recommended. When cathode bias is used, the d•c resistance in the grid circuit 
should not exceed 0.5 megohm. With fixed bias, however, the d-c resistance should 
not exceed 50000 ohms. 

H 

AVERACE PLATE CHARACTERISTICS 

••• TYPE 2A3 
I Efc·Z.!i VOLlS O.C, 

C 0 ', ;-
"' :j I I' i7 I 7 (I 
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I I i lj Ir, 
~~~ I 7 7 1~ 
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7 7 
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00 
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I 1 fl 7 7~ 
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7/ V ~ f0_ ~ V, ~ ,oo JOO •oo 0 • ,u 
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POWER AMPLIFIER PENTODE 
The 2A5 II ~ heater-cathode type of pow«-

amplifier pentode for 11oe in the audio-output 
1ta11:e of a-c receivrn,. It is capable of givin~ 
large power output with a relatively small 
input-•ignal voltage. Eltept for its heater 
ratinl{ c2.5 volts, 1.75 amoere), the 2A5 ha• 
electrical characteristics identical with those 
of the 6F6. Applications, also. are the same 

6 B aa for the 6F6. 

92:C-523~RI 

2A5 

The baoe of the 2A5 fits the standard six-contact socket which may be in1talled to bold the 
tube in any position. Physical characteristic& of the 2A5 are shown in Fi11. 2-25, OUTLINES 
SECTION. The bulb of the 2A5 will become very hot under certain condition, of Ot)E'ration. 
Sufficient· ventilation should be provided to prevent overheating. The heater of tbia type is 
designed to operate at 2.5 volts. The tran1former -winding supplying the beater circuit should 
be designed to operate the beater at this reeommended value for full-load operating condition• at 
average line voltage. The cathode ahou!d preferably be connected directly to a mid-tap on the 
heater winding or to a center-tapped resistor acrose the heater winding. If thi• practice ie not 
followed, the potential difference between heater and cathode should be kept u low as pouible. 
Thia type i1 ueed principally for renewal purposes. 

6G 

DUPLEX-DIODE 
HIGH-MU TRIODE 

The 2A6 is a heater type of tube consisting 
of two diodes and a high-mu triode in a single 
bulb. It is for usr as a combined detector, 
amplifier, and automatic-volume-control tube 
in radio receivers designed for it• character• 
istica. Except for !ta heater ratine (2.5 volta. 

-75-
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0.8 ampere), the 2A6 has electrical characteri•tics identical with th.-e of the 75. The baae of 
the 2A6 tits the standard six-contact socket which may be installed to bold the tube in any 
position. Physical characteristics of the 2A6 are shown in Fi&. 2-16, OUTLINES SECTION. 
This type ia used principally for renewal purpoees. 

2A7 

PENTAGRID CONVERTER 
The 2A 7 ia a multi-electrode type of vacuum 

tube designed to perform simultaneoualy the 
functions of a mixer (first detector) tube and 
of an oscillator tube in superheterodyne cir­
cuits. Except for ita heater ratin11 <2.5 volta, 
0.8 ampere) and capacitance• (•ame as for 

H H 

7C 

the 6A7), the 2A7 has electrical characteris­
tic• identical with those of the 6A8. The base 
of the 2A 7 fits the seven-contact (0. 75-inch 
pin-circle diameter) socket which may be in-
1talled to hold the tube in any position. 

PhYtical characteristics of the 2A7 are ohown in Fig 2-16. OUTLINES SECTION. Complete 
1hielding of the 2A7 is generally necessary to prevent intercouplin& be'lween ita circuit and the cir­
cuit• of other stages. Refer to APPLICATION on Type 6A8. Thia type ia uaed principally 
for renewal purposes. 

2B7 

DUPLEX-DIODE PENTODE 
The 2B7 is a heater type of tube consisting 

of two diode• and a pentode in a oinil" bulb. 
It i• designed for service aa a comhmed de­
tector, amplifier (radio-, intermediate-, or 
audio-frequency), and automatic-volume­
control tube in radio receivers. Except for 
its heater rating (2.5 volts 0.8 amperel and 
capacitance, \Same as for 687), the 287 has 
electrical characteri1tic• identical with those H H 

of the 6B8-G. The base of the 287 fits the 7D 
seven-contact (0. 75-inch pin-circle diameter) 

toeket which may be in,talled to hold the tube in any position. Physkal characteristka of the 
2B7 are shown in Fig. 2-16, OUTLINES SECTION. Complete shielding of det~ctor circuits 
employing the 287 is generally necessary to prevent r-f or i-f coupling t,,,tween the diode circuit• 
and the circuits of other stages. Refer to APPLICATION under Type 688. The 2B7 is uaed 
principally for renewal purpoeea. 

BEAM POWER AMPLIFIER 
The 3Q5-GT is a filament type of P 

power-amplifier tube which employs 

3 Q 5 _ GT directed electron-beam principles. It 
is intended for use in a-c/d-c battery r+ 
receivers. The filament has a center 
tap so as to permit of either a series- Ne 
filament or a parallel-filament arrange- ?AQ 
ment. For discussion of beam power G-

amplifier considerations, refer to section on ELECTRONS and ELECTRODES. 

* CHARACTERISTICS 

FILAMENT VOLTAGE (D.C.) ....... . 
FILAMENT CURRENT ............. . 
PLATE VOLTAGE ............••..• 
ScaEEN VoL T AGE (Grid No. 2) .... 
GRID VoLTAGE (Grid No. 1) ....•.. 
PLATE CURRENT ................ . 
ScREEN CURRENT ............... . 
PLATE RESISTANCE (Approx.) .... . 
TRANSCONDUCTANCE ............ . 
LOAD RESISTANCE ... , .......... . 
TOTAL HARMONIC DISTORTION .... . 
MAx.-SIGNAL PowER OUTPUT .... . 

Series-Filament 
Arrangement 

2.8 
0.05 

90 max. 
90 max. 

-4.5 
..7.5 
1.0 

0.11 
1800 
8000 

7.5 
250 

-16-

Parallel-Filament 
Arrangement 

1.4 
0.1 
90 max. 
90 max. 

-4.5 
9.5 
1.6 
0.1 

2100 
8000 

7.5 
270 

Volts 
Ampere 
Volts 
Volts 
Volts 
Milliamperes 
Milliamperes 
Megohm 
Micromhos 
Ohms 
Per cent 
Milliwatts 
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INSTALLATION and APPLICATION 
The base of the 3Q5-GT fits the standard octal socket which may be mounted 

to hold the tube in any position. Physical characteristics of the 3Q5-GT are shown 
in Fig. 2-8, OUTLINES SECTION. 

The coated filament is designed to be operated either with the two sections 
in series across two dry cells in series or with the two sections in parallel across 
one dry cell. With the series arrangement. the filament voltage i.'I applied between 
pins No. 2 r +) and No. 7 (-). Pin No. 8 is not used. With the parallel arrange­
ment, the filament voltage is applied between pin No. 8 (-) and Pins No. 2 and 
No. 7 ( +) connected together. For further information on filament operation, 
see Type 1A7-G. 

The 3Q5-GT may be operated as a single-tube class A1 amplifier under con­
ditions given above. The type of input coupling used snould' not introduce too 
much resistance in the grid circuit. Transformer- or impedance-coupling devices 
are recommended. 

Po2 ,/;J~' 
S KEY F 

ST 

FULL-WAVE HIGH-VACUUM 
RECTIFIER 

The 5T4 is a full-wave. high vacuum 
rectifier of the metal type for use in 
a-c receivers having high current re­
quirements. 

* CHARACTERISTICS 
FILAMENT VOLTAGE (A.C.) ...•••.......••...••.••• 
FILAMENT CURRENT ..••••...•.••..••.••.•..•••••• 

5.0 
2.0 

As Full-Wave Rectifier 

5T4 
METAL 

Volts 
Amperes 

PEA1C lNVERSI!: VOLTAGE ....•.•..•...•..•.••••.•.• 
PEAK PLATE CURRENT PER PLATE ••.•.•••••..•••.• 
TYPICAL OPERATION WITH CONOENSER-INPUT FILTER: 

1550 max. Volts 

A-C Plate Voltage per Plate (RMS) ............ . 
Total Effective Plate-Supply Impedance per Platet. 
D-C Output Current .......................... . 

TYPICAL OPERATION WITH CHOKE-INPUT FILTER: 

675 max. Milliamperes 

450 max. Volts 
150 min. Ohms 
225 max. Milliamperes 

A-C Plate Voltage per Plate (RMS).............. 550 max. Volts 
Input-Choke Inductance. . . . . . . . . . . . . . . . . . . . . . . . 3 min. Henries 
D-C Output Current. . . . . . . . . . . . . . . . . . . . . . . . . . . 225 max. Milliamperes 

iwhen a filter-input condenser larger than 40 i,f i1 used, it may be necessary to use more 
plate-1upply impedance than the minimum value shown to limit the peak plate current to the 
rated value. 

INSTALLATION and APPLICATION 
The base of the ST 4 fits the standard octal socket which should be installed 

to hold the tube preferably in a vertical position. Horizontal operation is permis­
sible if pins 2 and 4 are in a vertical plane. Physical characteristics of the 5T4 
are shown in Fig. 1-9, OUTLINES SECTION. Provision should be made for 
adequate ventilation to prevent overheating. The coated filament of the 5T4 is 
designed to operate from the a-c line through a step-down transformer. The 
voltage at the filament terminals should be 5.0 volts under operating conditions 
at an average line voltage of 117 volts. Filters are discussed in the RADIO TUBE 
APPLICATIONS section. 
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OPERATION CHARACTERISTICS 
CONDENSER INPUT TO FILTER 

OPERATION CHARACTERISTICS 
CHOKE INPUT TO rtLTER 

TYPE ST4 

70 
H TY•e :,1_<+ £r:s~.OVOLT$A.C. _ 

)O t=CONOENSER INPUT TO f"ILTfLR 
700 >-->-- f--Ef=5.0VOLTS A.C. >--f-

CHOK(::10 HLNRiES 

.J.. 
00~"'.so 

I"" -.L_ cs/a rb 4d.ur -
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~;:i. .... 
1,ero•o-~N 00 ur" 

i 
01-- 550 VOLS RMS PER PLATE 
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5U4-G 
FULL-WAVE HIGH-VACUUM 

RECTIFIER 
,,~­

~ 
The 5U4-G is a full-wave, high 

vacuum rectifier of the filament type 
for use in a-c receivers having high 
current requirements. NC KEY I' 

* CHARACTERISTICS 
FILAMENT VOLTAGE (A.C.) ....................... . 
FILAMENT CURRENT •••••...••.•.•.••••.•••••••••• 

As Full-Wave Rectifier 
PEAK INVERSE VOLTAGE •...•••••••••••...••...•.. 
PEAK PLATE CURRENT PER PLATE .....••..••••••.. 
TYPICAL OPERATION WITH CONDENSER-INPUT FILTER: 

A-C Plate Voltage per Plate (RMS) ............. . 
Total Effective Plate-Supply Impedance per Plate;. 
D-C Output Current. ......................... . 

TYPICAL OPERATION WITH CHOKE-INPUT FILTER: 
A-C Plate Voltage per Plate (RMS) ............. . 
Input-Choke Inductance ....................... . 
D-C Output Current .......................... . 

5.0 
3.0 

G-ST 

Volts 
Amperea 

1550 max. Volts 
675 max. Milliamperea 

450 max. Volts 
75 min. Ohms 

225 max. Milliamperes 

550 max. Volts 
3 min. Henries 

225 max. Milliamperes 
i When a filter-input condenaer larger than 40 id ia uaed, it may he neceuary to use more 

plate-aupply impedance than the minimum value shown to limit the peak plate current to the 
rated value. 

INSTALLATION and APPLICATION 
The base of the 5U4-G fits the standard octal socket which should be installed 

to hold the tube preferably in a vertical position. Horizontal operation is permis­
sible if pins 1 and 4 are in a vertical plane. Physical characteristics of the 5U4-G 
are shown in Fig. 2-26. OUTLINES SECTION. Filament operation and ventila­
tion are discussed under Type 5T4. Information on filter circuits is given in the 
RADIO TUBE APPLICATIONS section. 
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OPtRATION CHARACTERISTICS 
lYPE5U4·G Ef' =~.o VOLTS A.c. 

OPtRATION CHARACTtRISTICS 

TYPE
0

5V4·G 
-•-CHOKC:(L) INPUT TO rlLTtR: Ef=~.O VOLTS 

L=-3 HCNRrCS(MlN.) 
-CONOtNSER(C} INPUT TO F'ILTCR: --- CHOKt(l..) INPUT iO F"!L TtR: 

~µ<; TOT.ErrECT. PLATt·SUPP\.Y 
L =4 H(NRICS {MIN.} 

:=}coNOf;?~~i~l~~;~Jr~~;~~~i~: 00 L7" IMPtDANCC PER PLAT[= 

II I J_ I I 75 OHMS 

~~1>c,., I 
IMPEDANCE: P'ER PLA TC= 

6!, OHMS 
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oc -.s.sc, P1..._.,e --
~~ r-...._ 
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00 
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~O 100 l!>O 200 2~0 
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0 

-~" 

~ 

FULL-WAVE HIGH-VACUUM 
RECTIFIER 

The 5V4-G is a full-wave, high­
vacuum rectifier of the heater-cathode 
type capable of supplying large d-c 
currents. The close electrode spacing 
in this tube permits excellent voltage 
regulation. G-5L 

* CHARACTERISTICS 
HEATBR VOLTAGE (A.C.) ..................••..... 
HEATER CURRENT ••••••••••••••••••••••••••••••• 

As Full-Wave Rectifier 

5.0 
2.0 

5V4-G 

Volta 
Amperes 

PEAK INVERSE VOLTAGE .••••••••••••••••••••••••. 
PEAK PLATE CURRENT PER PLATE ••.•••••••••••••• 
TYPICAL OPERATION WITH CONDENSER-INPUT FILTER: 

1400 max. Volts 

A-C Plate Voltage per Plate (RMS) ............. . 
Total Effective Plate-Supply Impedance per Platet. 
D-C Output Current .......................... . 

TvPtCAL OPERATION WITH CHOKE-INPUT FILTER: 

525 max. Milliamperes 

375 max. Volts 
65 min. Ohms 

175 max. Milliamperes 

A-C Plate Voltage per Plate (RMS).............. 500 max. Volts 
Input-Choke Inductance. . . . . . . . . . . . . . . . . . . . . . . . 4 min. Henries 
D-C Output Current........................... 175 max. Milliamperes 

f When a filter-input condenaer larger than 40 i,f is ueed, it may be necesnry to use more 
plate-1upply Impedance than the minimum value 1bown to limit the peak plate current to the 
rated nlue. 

INSTALLATION and APPLICATION 
The base of the 5V4-G tits the standard octal socket which may be mounted 

to hold the tube in any position. The bulb becomes hot during continuous opera­
tion and requires adequate ventilation to prevent overheating. Physical character­
istics of the 5V4-L are shown in Fig. 2-21. OUTLINES SECTION. The beater 
is designed to operate from the a-c line through a step-down transformer. The 
voltage at the heater terminals should be 5.0 volts under operating conditions at 
a line voltage of 117 volts. For information on filter circuits. refer to the RADIO 
TUBE APPLICATIONS section. Operation curves for the 5V4-G are shown above 
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5W4 
FULL-WAVE HIGH-VACUUM 

RECTIFIER ,Q~ 
META! 

The SW 4 is a full-wave, high­
vacuum rectifying tube of the metal 
type for use in a-c receivers having low 
current requirements. 

S KEY F 

ST * CHARACTERISTICS 
FILAMENT VOLTAGE (A.C.) ....................... . 
FILAMENT CURRENT •••••••••••••••••••••••••••••• 

As Full-Wave Rectifler 
PEAK INVERSE VOLTAGE •••••••••••••••••••••••••• 
PEAK PLATE CvRRENr PER PLATE ..•••••••.•.••••• 
TYPICAL OPERATION WITH CONDENSER-INPUT FILTER: 

A-C Plate Voltage per Plate (RMS) ............. . 
Total Effective Plate-Supply Impedance per Platet. 
D-C Output Current .......................... . 

TYPICAL OPERATION WITH CHOKE-INPUT FILTER: 

5.0 
1.5 

Volts 
Amperes 

1400 max. Volts 
300 max. Milliamperes 

350 max. Volts 
25 min. Ohms 

100 max. Milliamperes 

A-C Plate Voltage per Plate (RMS). . . . . . . . . . . . . . 500 max. Volts 
Input-Choke Inductance. . . . . . . . . . . . . . . . . . . . . . . . 6 min. Henries 
D-C Output Current. . . . . . . . . . . . . . . . . . . . . . . . . . . 100 max. Milliamperes 

i When a filter-input conden!K'r larger than 40 ,..r 11 used, it may be nece-ry to use more 
plate-1t1pply impedance than the minimum value ahown to limit the peak plate current to the 
rated value. 

INSTALLATION and APPLICATION 
The base of the 5W 4 fits the standard octal 

aocket which should be installed to hold the tube 
preferably in a vertical position with the base 
down. Horizontal operation is permissible if pins 
2 and 8 are in a vertical plane. Physical charac­
teristics of the 5W4 are shown in Fig 1-7. OUT­
LINES SECTION. Refer to Type 5T4 for 
filament operation. Filter circuits are discussed 
in RADIO TUBE APPLICATIONS section. 

OPERATION CHARACTERISTICS 
TYPE 5W4 Er:: 5,0 VOLTS A.C, 

---CHOKC(L)!NPUT TOF'ILT(A: 
L = 6 l-1(NA1ES (MIN,) 

--CONOENSEP(C) INPUT TO rrLTCA: 
C=4µf'; TOT. Eff"ECT. P\.AT[·fil..F'P\: 
IMPEDANCE PER Pl.ATi."'Z~Clt-™S 

0 4 
D·C \..OAO MlL\,. \AMPtRCS 

9ZC·4~4R2 

5X4-G 
FULL-WAVE HIGH-VACUUM 

RECTIFIER 
P02 NC 

E, O
NC Po1 

The 5X4-G is a full-wave, high NC r 

8 
NC KEY F 

vacuum rectifying tube of the filament 
type for U!le in a-c receivers havin~ high 
current requirements. Its max1mum 
ratings and typical operating conditions o-5Q 

are the same as those for Type 5U4-G. The base of the 5X4-G fits the standard 
octal IIOCket which should be mounted to hold the tube preferably in a vertical 
position. Horizontal operation is permissible if pins 2 and 7 are m a horizontal 
plane. Physical characteristics of the 5X4-G are shown in Fig. 2-26, OUTLINES 
SECTION. 

-80-



R C A RECEIVING T U 8 E MANUAl 

Po2 

,,~~, 

~ 

FULL-WAVE HIGH-VACUUM 
RECTIFIER 

NC KEY f' 

The 5Y3-G is a full-wave, high­
vacuum rectifier of the filament type 
for use in a-c receivers of moderate 
current requirements. 

5Y3-G 

G-ST * CHARACTERISTICS 
FILAMENT VOLTAGE (A.C.) •.•••••••••••••••••••••• 
Fn.AMENT CUB.KENT •••••••••••••••••••••••••••••• 

As Full-Wave Rectifier 

5.0 
2.0 

Volts 
Amperes 

PEAK INVERSB VoLTAGB •••••••••••••.••••••.••••••••• 1400 max. Volts 
PKAK PLATE CuRRli:NT PER PLATE • • • • . • • • • • • • • . . • • 375 max. Milliamperes 
TYPICAL OPERATION WITH CONDENSER-INPUT FILTIUt: 

A-C Plate Voltage per Plate (RMS) ............. . 
Total Effective Plate-Supply Impedance per Platet. 
D-C Output Current ........................... . 

TYPICAL OPERATION WITH CHOKE-INPUT FILTER: 
A-C Plate Voltage per Plate (RMS) ............. . 
Input-Choke Inductance ....................... . 
D-C Output Current .......................... . 

350 max. Volta 
10 min. Ohms 

125 max. Milliamperes 

500 max. Volta 
5 min. Henries 

125 max. Milliamperes 
i When a tiltu-input condenaer lar&er than 40 ,., 11 111ed, it may be neceuary to - more 

plate-•upply impedance than the minim•m value lhown to limit the peak plate current te U. 
rated valu. 

INSTALLATION and APPLICATION 
The ba1e of the 5Y3-G fits the standard octal socket which should be mounted 

to hold the tube perferably in a vertical position. Horizontal operation is permis­
sible if pins 2 and 7 are in a horizontal plane. Physical characteristics of the 5Y3-G 
are shown in Fig. 2-21, OUTLINES SECTION. Filament operation and ventila­
tion of the 5Y3-G are the same as for Type 5T4. Filter& are diacuued in the 
RADIO TUBE APPLICATIONS section. 

0: 

OPERATION CHARACTERISTICS 
CHOKE INPUT TO rlLTtR 

TY•E 5Y3·G 
tr::i:::5.0 VOLTS A.C. 
INPUT CHQ,-;;£;S HENRIES (MIN.) 

~ soof-+-+--+-t--t-t--+---1 
... 
0 ... 
... •oo 

i 

vi 
I:, 

o 40 ao 120 110 
D•C LOAD MILLIAMPERES 

nc:-&o9~ 
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OP[RATION CHARACTtR15TIC$ 
CONDCN$£11' tNPUT TO f'fLTCR 

TYP~ 5Y3-G 
£f•5'.0 VOLTS A.C. 
INPUT CONO[N$[R•4,µf 
TOT. ErrccT. PLAT[-SUfllPLV 

I I W-COANCE PCA Pl.Al[ a 
I 30 OHMS 

o'--.J......4-,1:0,........i--=a'=-o -'--:,±20~-,':'!60. 
D-C LOAD MILLIAMPERU. 

NC•-
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FULL-WA VE HIGH-VACUUM NC PD1 

The 5Y 4-G ~;;;!~~;~ve, rectifying PD2t;JNc 
tube of the filament type for use in 
a-c receivers of moderate current re- Nc F" 

quirements. Its maximum ratings 8 
and typical operating conditions are NC KEY , 

the same as those for Type 5Y3-G. The G-5Q 
base of the 5Y 4-G fits the standard octal 

5Y4-G 

socket which should be mounted to hold the tube preferably in a vertical position. 
Horizontal operation is permissible if pins 2 and 7 are in a horizontal_ plane. Phys­
ical characteristics of the 5Y 4-G are shown in Fig. 2-21, OUTLINES SECTION. 
Filament operation and ventilation are the same as for Type 5T4. 

5Z3 
FULL-WAVE HIGH-VACUUM 

RECTIFIER 
The 5Z3 is a full-wave rectifier of 

the filament type intended for supply­
ing rectified power to radio equipment 
haying very large dirt;et-current. re- •C 
qu1rements. Its maximum ratmgs 

and tyrical operating conditions are the same as those for the Type 5U4-G. The 
base o the 5Z3 fits the standard four-contact socket which should be mounted to 
hold the tube preferably in a vertical position with the base down. Horizontal 
operation is permissible if pins 1 and 4 are in a horizontal plane. Physical character­
istics of the 5Z3 are shown in Fig. 2-27, OUTLINES SECTION. Filament opera­
tion and ventilation are discussed under Type 5T4. 

5Z4 
METAL 

FULL-WAVE HIGH-VACUUM 
RECTIFIER 

The 5Z4 is a full-wave, high-vacuum 
rectifying tube of the metal type 
with an indirectly heated cathode. 
This tube is intended for supplying 
rectified power to radio equipment 
having moderate direct-current require­
ments. 

* CHARACTERISTICS 
HEATER VOLTAGE (A.C.) ...... ' .............•...• 5.0 

2.0 HEATER CURRENT ....••........•.........•.....• 

,~~ 
S KEY ~ 

5L 

Volts 
Amperes 

A$ Full-Wave Rectifler 
PEAK INVERSE VOLTAGE .•..•.•••••••••••••••••••. 
PEAK PLATE CURRENT PER PLATE .......•....••••. 
TYPICAL OPERATION WITH CONDENSER-INPUT FILTER: 

1400 max. Volts 
375 max. Milliamperes 

A-C Plate Voltage per Plate (RMS) ............. . 
Total Effective Plate-Supply Impedance per Platet. 
D-C Output Current .......................... . 

350 max. Volts 
30 min. Ohms 

125 max. Milliamperes 
TYPICAL OPERATION WITH CHOKE-INPUT FILTER: 

A-C Plate Voltage per Plate (RMS) ............. . 
Input-Choke Inductance ....................... . 
D-C Output Current .......................... . 

500 max. Volts 
5 min. Henries 

125 max. Milliamperes 
i When a filter-input condenser larger than 40 ,.r is uaed. it may be neceesary to use more 

plate-supply impedance than the minimum value 1hown to limit the peak plate current to the 
rated value. 
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INSTALLATION and APPLICATION 
The base of the 5Z4 fits the standard octal socket which may be installed to 

hold the tube in any position. Physical characteristics of the 5Z4 are shown in 
Fig. 1-7. OUTLINES SECTION. Heater operation and ventilation are discussed 
under Type 5V4-G. For discussion of rectifiers and filter circuits, refer to RADIO 
TUBE APPLICATIONS section. 

OPERATION CHARACTERISTICS 
CHOKE INPUT TO flLTER 

OPE:RATION CHARACTCRIST ICS 
CONOENSCR INPUT 10 flL 1ER 

TYPE5Z4 l+ ~Ef=t,.O VOLTS A,C. 7 
I I I I I 

TYPE 524 Lt ::5,0 VOLTS A,C, 
fll TER INPU1 CONDENSER::: C 
TOTAL EffECTlV[ PLATE·SUPPLY 

00 INPUT CHOKC.=5 H[NRl£S(MIN.)_ 

I I I I I I 
~600 

~ 
,-3.Sb-lMPEOANCE PER PLATE= _ 

~rs I I \ 30 oH_Ms 
.: 

i--~OLTS RMS PER PLATE 
00 4_ 

0 
t- 400 

3 ' •Ms •r• •L•fr 
_0o e 

I f":::::':--- C:;;:• ,u,: 

0( 

00 

00 

0 

.. ~ 
Jo 

1._00 

.!_50 

40 80 120 160 

i 
z 
~ 300 

"' '.:j 
0 
> 
..,.200 

" .. 
s 
0 
U 100 

0 

0 

<SQ e-~ ,;.;;...._ ,..._ ., :::,.._ 

I r-,..._ 8 
4- f--

AO 80 120 I~ 
0-C LOAD MILLIAMP~RES 

92C·4434R2 
O-C LOAD MILLIAMPERES 

92C-443~R I 

POWER AMPLIFIER PENTODE 
The 6A4 is a power-amplifier pen­

tode of the 6.3-volt filament trpe for 
use in receivers employing a six-volt 
storage-battery filament supply. The 
6A4 is interchangeable with Type LA. 

CHARACTERISTICS 

6A4 

FILAMENT VOLTAGE (A.C. or D.C.) . . . . . . . . . . . . . . . 6.3 Volta 
FILAMENT CURii.ENT. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.3 Ampere 
PLATE VOLTAGE . . . . . . . . . . . . . 100 135 165 180 max. Volts 
ScREEN VOLTAGE (Grid No. 2). 100 135 165 180 max. Volta 
GRID VoLTAGE• (Grid No. 1). . -6.5 -9 -11 -12 Volts 
PLATE CURRENT. . . . . . . . . . . . . 9 14 20 22 Milliamperes 
ScREEN CURRENT. . . . . . . . . . . . 1.6 2.5 3.5 3.9 Milliamperes 
PLATE RESISTANCE (Approx.).. 83250 52600 48000 45500 Ohms 
TRANSCONDUCTANCE . . . . . . . . . 1200 1900 2100 2200 Micromhos 
LoAD RESISTANCE . . . . . . . . . . . 11000 9500 8000 8000 Ohms 
CATHODE-BIAS RESISTOR . . . . . 615 545 470 465 Ohms 
PowER OuTPuTt ............ , 0.31 0.7 1.2 1.4 Watts 

• Grid volt1 measured from negative end of d-c operated filament. If the filament la a•c 
operated, the i.bulated value• of grid bia1 should each be increased by 4.0 volts and be referred to 
the mid-point of filament. The d-c reli1tance in the arid circuit lhould not exceed 0.5 meaohm 

t 9 per cent total harmonic dietortion. 

INSTALLATION and APPLICATION 
The base of the 6A4 fits the standard five-contact socket which should be 

mounted to hold the tube preferably in a vertical position. Horizontal operation 
is permissible if pins 1 and 5 are in a vertical plane. Physical characteristics of 
the 6A4 are shown in Fig. 2-25. OUTLINES SECTION. The coated filament of 
the 6A4 is primarily intended for operation irom a six-volt storage battery. Socket 
terminal No. 1 should be connected to the positive battery terminal. 
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6A6 

CLASS 8 TWIN AMPLIFIER 

The 6A6 is a heater-cathode type of 
tube combining in one bulb two high­
mu triodes designed for class B opera­
tion. The triode units have separate 
terminals for all electrodes except 
heater and cathode, so that circuit de­
sign is similar to that of class B am­
plifiers using two tubes. The 6A6 (with 

K 

H 

78 

the two units in parallel) may also be used as a class A, amplifier to drive a 6A6 
as class B amplifier. Electrical characteristics of the 6A6 are the same as those of 
Type 6N7. The base of the 6A6 fits the medium seven-contact (0.855-inch. pin­
circle diameter) socket which may be mounted to hold the tube in any position. 
Physical characteristics of the 6A6 are shown in Fig 2-25, OUTLINES SECTION. 
For heater operation and application, refer to Type 6N7 and to RESISTANCE­
COUPLED AMPLIFIER CHART. 

PENTAGRID CONVERTER 
The 6A7 is a multi-electrode type 

of vacuum tube designed to perform 

6A7 simultaneouslv the functions of a mixer 
tube and of an oscillator tube in super­
heterodyne circuits. For discus_c;ion 
of pentagrid types. see Frequt>ncy Con-
version under RADIO TUBE APPLI­
CATIONS. Exct>pt for capacitances, 
which are given below, the electrical 

characteristics of the 6A7 are identical with those of the 6A8. 

DIRECT lNTERELECTRODE CAPACITANCES: 
Grid No. 4 to Plate (With shield-can) ........... . 
Grid No. 4 to Grid No. 2 (With shield-can) ...... . 
Grid No. 4 to Grid No. 1 (With shiPld-can) ...... . 
Grid No. 1 to Grid No. 2 ..................... . 
Grid No. 4 to All Other Electrodes (R-F Input) ... . 
Grid No. 2 to All Other Electrodes (Osc. Output) .. 
Grid No. l to All Other Electrodes (Osc. Input) .. . 
Plate to All Other Electrodes (Mixer Output) .... . 

0.3 
0 15 
0.15 

1.0 
8.5 
5.5 
7.0 
9.0 

INSTALLATION and APPLICATION 

7C 

The base of the 6A7 fits the seven-contact (0.75-inch pin-circle diameter) 
socket which may be installed to hold the tube in any position. Physical charac­
teristics of the 6A7 are shown in Fig. 2-16, OUTLINES SECTION. For heater 
and cathode operation, refer to Type 6A8. Complete shielding of the 6A7 is 
generally necessary to prevent intercoupling between its circuit and the circuits 
of other stages. Application of this type is similar to that of Type 6A8. A typical 
circuit is shown under Type 6A8. 

6A8 
METAi 

6A8-G 

PENTAGRID CONVERTER 
The 6A8 and 6A8-G are multi-elec- P 

trode vacuum tubes. Each type is de­
signed to perform simultaneously the 
functions of a mixer (first detector) z 
tube and of an oscillator tube in super- H 

heterodyne circuits. Through the use of :6A8 1 8 
either type, the independent control of Nr6Aa•c KEY K 

each function ls made possihle within a 8 A 
single tube. For general discussion of 

i>entaJ!id types, refer to Frequency Conversion wider RADIO TUBE APPLICA­
TIONS. 
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* CHARACTERISTICS 
HEATe:11 VOLTAGE (A.C. or D.C.) . • . . . . . . . . . . . . . . . • 6.3 Volte 
HEATER CURRENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.3 Ampere 

DIRECT INTERELECTRODE CAPACITANCES:* 
Grid No. 4 to Plate .....•...•..•....... 
Grid No. 4 to Grid No. 2 .......•....... 
Grid No. 4 to Grid No. 1 .............. . 
Grid No. 1 to Grid No. 2 ............. .. 
Grid No. 4 to All Other Electrodes 

GJ:-~o~n:f:> Aii other. Ei«trodes .Ei~ept 
Grid No. 1 (Osc. Output) ............ . 

Grid No. 1 to All Other Electrodes Except 
Grid No. 2 /Osc. Input) ............. . 

Plate to All Other Electrodes (Mixer 
Output) ...........................• 

Type 6A8 Type 6A8-G 

0.03 0.26 
0.1 0.19 

0.09 0.16 
0.8 1.1 

12.5 

5.0 

6.5 

12.5 

9.5 

4.6 

6 

12 
• With ahell of 6A8 connected to cathode, and with cloae-fitting 1hield on 6A8-G connected 

to cathode. 

As Frequency Converter 
PLATE VOLTAGE .........••.....................• 
Sc:REEN VoLTAGS (Grids No. 3 and No. 5) ......... . 
5c:REEN SUPPLY VOLTAGE ........................ . 
ANoDE-GRm VoLTAGE (Grid No. 2) ............... . 
ANODE-GRID SUPPLY VOLTAGE .................... . 
CoNTROL-GRm VoLTAGE (Grid No. 4) ............. . 
PLATE DISSIPATION ............................. . 
5c:REEN DISSIPATION ............................ . 
ANODE-GRID D1SSIPATJON ........................ . 
TOTAL CATHODE CURRENT ....................... . 
TYPICAL OPERATION: 

Platt' Voltage ........................ . 
Sc:r!'e'n Voltage ....................... . 
Anode-Grid Voltage .................. .. 
Control-Grid Volta~e .•................ 
Oscillator-Grid Resistor (Grid No. 1) .... . 
Plate Current ........................ . 
Scre,m Current ....................... . 
Anode-Grid Current ................... . 
Oscillator-Grid Current ................ . 
Total Cathode Current. ............... . 
Plate Resistance (Approx.) ............. . 
Conversion Transconductance .......... . 
Conversion Transconductance (Approx.) .. 

100 
50 

100 
-15 

50000 
1.1 
1.3 

2 
0.25 

4.6 
0.6 
360 

3t 

300 max. 
100 max. 
300 max. 
200 max. 
300 max. 

0 min. 
1.0 max. 
0.3 max. 

0.75 max. 
14 max. 

250 
100 
250 .. 
-3 

50000 
3.5 
2.7 

4 
0.4 

10 6 
0.36 
550 

6tt 

Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Watt 
Watt 
Watt 
Milliamperes 

Volts 
Volts 
Volts 
Volts 
Ohms 
Milliamperes 
Milliamperes 
Milliamperes 
Miliiampere 
Milliamperes 
Megohm 
Micromhos 
Micromhot 

t With control-grid bias of -20 volts ttWith control-11rid bias of -35 volta. 
• Anode-grid supply voltage applied through a properly by-pasaed 20000-ohm voltage­

dropping resistor. 

INSTALLATION and APPLICATION 
The base of either the 6A8 or the 6A8-G fits the standard octal socket which 

may be installed to hold the tube in any position. Physical characteristics of the 
6A8 and the 6A8-G are shown in Figs. 1-5, and 2-15, respectively, in the OUT­
LINES SECTION. 

The beater of the 6A8 or the 6A8-G is designed to operate on either a.c. or 
d.c. When either type is operated on a.c. with a transformer, the winding which 
supplies the heater circuit should operate the heater at its recommended value 
for full-load operating conditions at average line volta~e. For service in auto­
mobile receivers, these types should have their heater terminals connected directly 
across a 6-volt battery. In receivers that employ a series-heater connection, the 
heater of either the 6A8 or 6A8-G may be operated in series with the heaters of 
other types having a 0.3-ampere rating. The current in the heater circuit should 
be adjusted to 0.3 ampere for an average line voltage of 117 volts. 
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The cathode of the 6A8 and of the 6A8-G when either type is operated from 
a transformer, should preferably be connected directly to the electrical mid-point 
of the heater circuit. When either type is operated in receivers employing a 6-volt 
storage battery for the heater supply, the cathode circuit is tied in either directly 
or throu11;h bias resistors to the negative side of the d-c plate supply which is Cvr­
nished either by the d-c power line or the a-c line through a rectifier. In circuits 
where the cathode is not directly connected to the heater. the potential difference 
between them should be kept as low as possible. If tht" use of a lar~e resistor is 
necessary between the heater and cathode in some circuit designs, 1t should be 
by-passed by a suitable filter network or objectionable hum may cfev.elop. 

As a frequency converter in superheterodyne circuits, the 6A8 or the 6A8-G 
can supply the local oscillator frequency and at the same time mix it with radio­
input frequency to provide the desired intermediate frequency. For this service. 
design information is given under CHARACTERISTICS. 

For the oscillator circuit, the coils may be constru~ted according to conven­
tional design, since neither tube type is particularly critical. Thr, supply voltage 
applied to the anode-grid No. 2 should not exceed the maximum value of 300 volts. 
In fact, from a performance standpoint. a lower value is to be preferred, because 
it will be adequate to provide for optimum translation gain. Under no condition 
of adjustment should the cathode current exceed a recommended maximum valuP 
of 14 milliamperes. 

The bias volta1te applied to grid No. 4 can be varied from zero to cut-off to 
control the translation gain of eithe1 type. With lower screen voltages, the cut-off 
point is less remote. The extended cut-off feature of the 6A8 and the 6A8-G in 
combination with the similar characteristic of super-rontrol tubes can be utilized 
advantageously to adjust receiver sensitivity. 

Typical coil data and circuit arP shown below When the 6A8 is used in this 
circuit, its shell should be ronnected to ground. Complt"tt' shielding of the 6A8-G 
is generally necessary to prevent intercoupling between its circuits and the circuits 
of other stages. 

Since the capacitance between grid No. 4 and plate is in a parallel path with 
the capacitance and the inductance of the platt- load. it is important to ust- a load 
capacitance of sufficient size to limit the magnitude of the r-f voltage built up 
across the load. If this is not done, r-f voltage feed-back will occur between plate 
and grid No. 4 to produce degenerative effects. For this reason, the size of the 
load condenser in the plate circuit should not be less than 50 ,..,..f. 

00 
OS(U..LA'TO"--'GRIO MICROAMPERES(tt1) 

UC-4~ 
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OPERATION CHARACTERISTICS 
'iflTH ,0000-0HM o,cu .. LAtOflf-GIUD LtAk 

TYIIE 6A8 
Ef::fi,J VOLTS il't.ATt VOL'tsa100 
&CRt(N (G'IIO& NIIJ & Nit~)V0lrf$z,O 
"NODE-t.lit10ICRIO N!2) VOI.U"'IOO 
car-.TMOL-C.R•O (C.Rlg Nt•I VOLHi~YAI..IJ£ 

f"IIONI (.At~•l!""-S R£SIST01t Ot 
J~O Ot11.1$ 

USCll,LATOII.-CIUO (""10 NJI) LEAi'!"' 
SOOOO OHMS , 

OS.:ILLATOR-GR,0 CONOENSC.A •~OJ.l,IJf 
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p 

H 

TYPICAL PENTAGRID CONVERTER CIRCUIT 
L1-----­

~r 
~UT 

C = GANCCO TUNING CONDENSER 
R·f 

INPUT 

T 

(40 TO 350 µµf) 
c,,c2,C5,C5,C7 = o., µf 
C3 = 0.00025 µ f 
~= SEE TABLE &LOW 
R1 = 2~000 OHMS, 0.1 WATT 
R2= 10000 .. 50000 OHMS, 0,1 WATT 

R3= OSCILLATOR-ANODE {GRID N22) 
VOLTAGE-DROPPING RESISTOR 

R4: 150-300 OHMS, 0.1 WATT 

R5 = SCREEN(GRtOS N'.! 3&5)flLTER RESISTOR 

L = 60-MILLIHENRY R·f' CHOKE 

T = 465-KC l·f TRANSfORMER 
GRID Ni 4 GRID Ni 2 GRIDS N'e 3 & 5 PLATE 

BIAS SUPPLY SUPPLY SUPPLY SUPPLY 

COIL-DESIGN DETAILS 
FREQUENCY BAND 

0-15 TO 0.40 Q.~5 TO 1.5 1.5 TO 4.0 4.0 TO 10 10 TO 25 
L..____~-~~-

ASSEMBLY N~ I I 2 2 I 3 3 
TURNSI WIRE * TUR_NSIWIRE 1' m-~~!_ T~~~ ~fRE"if'TURNSl' WIRE f,I TURNS[ WIR( fl 

R-F COIL 11,,_!L_ 422 136SSE 116 l:~o-~~~ L-}~6 a~E:NAM ~30tNAM 10.1 I"°' ...... ~~ OSC. GRID COIL ( L2) ~~~~ 80 130 SSE 92 32 ENAM 30[NAM 9.7 30[MA.M 4,l 20[1.J.U..< 

OSC. PLATE COIL (L-3'_) 60 36 SSE 30 30 SSE 20 ~2_£~~~ iO(NAM 12 /?i,6(NAM 6 i36CMAM 
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PENT AGRID CONVERTER 
The 6A8-GT is a multi-electrode 

tube designed to perform simultane­
ously the functions of mixer tube and 
of oscillator tube in superheterodyne 
circuits. For general discussion of 
pentagrid converters, see Frequency 
Conversion under RADIO TUBE 

6A8-GT 

G-SA APPLICATIONS. Physical charac-
teristics of the 6A8-GT are shown in Fig. 2-6, OUTLINES SECTION. Maximum 
Ratings and Typical Operation for the 6A8-GT are the same as for the 6A8. 

·W· 
H H 

6R 

ELECTRON-RAY TUBE 
6AB5/6N5 is the new designation 

for the electron-ray tube 6N5. See / 
type 6N5 for further data. Physical 6AB5 6N5 
characteristics of the 6AB5/6N5 are 
shown in Fig. 2-18, OUTLINES 
SECTION. 
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TELEVISION AMPLIFIER 
PENTODE 

6AB7/1853 The 6AB7 is a pentode of the single­
ended metal type for use in television 
receivers. Because of its extended cut-META! 
off characteristic, it is recommended 
for \lie in the r-f and i-f stages of the 
pie ure amplifier of such receivers, par-

•

GI K 

G3 G;i 
6 

H H 

e 
i KEY p 

ticu larly those employing automatic SN 
gain control. The 6AB7 c an also bf> used as a mixer and makes a good oscillator in 
low-voltage applications. The shielded-construction features of the 6AB7 are similar 
to those of the 6AC7 /1852. 

CHARACTERISTICS 
HEATER VoLTAGE (A.C. or D.C.) •••••••••••••••••• 
HEATER CURRENT ••••••••••••..•.•••••..••••..•• 
GRID-PLATE CAPACITANCE0 

••••••••••••••••••••••• 

INPUT CAPACITANCE0 
••••••••••••••••••••••••••••• 

OUTPUT CAPACITANCE0 
••••••••••••••••••••••••••• 

• With ahell connected to cathode. 

As Class A1 Amplifler 
PLATE VOLTAGE ••••••••••.•••••••••••••••••••••• 
ScREEN VOLTAGE ••••••..••.••.••...•••.•••..•••• 
ScUEN SUPPLY VOLTAGE .•••.••.••.••••.••.•.••.. 
PLATZ AND ScREEN D1ssIPATION (Total) ..••••••••.• 
ScRBEN DISSIPATION ••.•...•.••..••••.••••••••••• 
TYPICAL OPERATION: 

Plate Voltage .................. . 
Suppressor Voltage .............. . 
Screen Supply Voltage ........... . 
Screen Series Resistor ........... . 
Grid Voltage ................... . 
Plate Resistance (Approx.) ....... . 
Transconductance .............. . 
Grid Bias for Transcon-

ductance• SO micromhos ...... . 
Plate Current .................. . 
Screen Current ................. . 

Condition I t 
300 

0 
200 

-3 
0.7 

5000 

-15 
12.5 
3.2 

6.3 
0.45 

0.015 max. 
8 
5 

Volts 
Ampere 
p.p.f 
p.p.f 
p.p.f 

300 max. Volts 
200 max. Volts 
300 max. Volts 
4.4 max. Watts 

0.65 max. Watt 

Condition I I H 
300 Volts 

0 Volts 
300* Volts 

30000 Ohms 
-3 Volts 

0.7 Megohm 
5000 Micromhoa 

-22.5 Volts 
12.5 Milliamperes 
3.2 Milliamperes 

t With fised ec:reen supply. ti With eerlea ecreen reaietor. 
• Screen supply voltaa:ee m exc:eee of 200 volt.I require the use of a aeriea dropping reaiator to 

limit the voltaa:e at the screen to 200 volta when the plate current i• at ita normal value of 12.5 
milliamperea. 

INSTALLATION and APPLICATION 
The base of the 6AB7 fits the standard octal socket which should be mounted 

to hold the tube preferably in a vertical position. Horiwntal operation is permis­
sible if the socket is positioned so that pins No. 2 and 7 are in a vertical plane. 
Physical characteristics of the 6AB7 are shown in Fig. 1-3. OUTLINES SECTION. 
For heater operation and cathode connection, refer to Type 6AG7. 

Control-erld bias may be obtained by means of a cathode-bias resistor ad­
jU11ted to give a plate current of 12.5 milliamperes, or from a fixed eource, depending 
on the application. 

In tubes auch as the 6AB7 with a very high value of transconductance, 
appreciable changes in input capacitance and input conductance occur with changes 
in plate current. In order to minimize these changes when the 6AB7 is used aa 
an r-f or i-f amplifier. a portion of the cathode-bias resistor may be left unby-pa!!Bed. 
Reducing the changes of input capacitance and input conductance in this manner, 
however, is accomplished with some sacrifice in effective transconductance and 
aome increase in effective grid-plate capacitance. To prevent excessive effective 
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grid-plate capacitance, precautions should be observed to keep external plate­
cathode capacitances at a minimum. It should be observed that with this method 
of minimization, the cathode is not at a-c ground potential. Because of this fact, 
the most favorable connection of the tube electrodes will be obtained with sup­
prea,or and screen at a-c ground potential as shown in the circuit diagram below. 

In some installations having automatic bias control which provides a fixed 
minimum bias adequate to limit plate current to 12.5 milliamperes, and also using 
a 30000-ohm series screen resistor. the cathode may be connected through an unby­
passed resistor to ground. This resistor may conveniently form part of the fixed 
minimum bias-. Such an arrangement serves to minimize changes of input capac­
itance and input conductance. 

The d-c resistance in the grid circuit should not exceed 0.25 megohm with 
fixed bias. When full cathode bias and a series screen resistor are used, the d-c 
resistance may be as high as 0.5 megohm. 

The screen voltage may be obtained from a potentiometer, a bleeder across 
the B-supply source, or through a series resistor. Use of the series screen resistor 
(Condition II) provides a somewhat more extended cut-off characteristic than is 
obtained with fixed screen voltage (Condition I). 

The suppressor should be connected directly to ground in r-f and i-f circuits 
to minimize feedback. 

As an amplifier, the 6AB7 is especially useful in the r-f and i-f stages of the 
picture amplifier of television circuits employing automatic gain control. 

In cirruits where changes of input capacitance and input conductance are not 
minimized by a partially unby-passed cathode-bias resistor. it will be advisable to 
operate the 6AB7 with circuits heavily loaded with resistance and capacitance. 
Although such circuits minimize the effect of the relatively small variations in 
tube capacitance and conductance, they also cause some sacrifice in gain . 

'rnLOAD 

...__.__t-il-+-_.____.._....._,__ __ C5--.-----='i II~~ v. 
R7 C 

G 

AUTOMATIC GAIN 
CONTROL VOLT ACE +300V. 

HIGH-MU 

p~ " " The 6AC5-G is a high-mu triode de-

POWER AMPLIFIER TRIODE 
6AC5-G 

signed for use in either single-ended or 
KEY push-pull audio-frequency power am-

Ne K plifiers. It is especially useful in 
G-6Q direct-coupled circuits in which the 

driver tube develops positive gnd bias for a single 6AC5-G. 
service, conventional zero-bias operation is employed. 

In push-pull claas B 

CHARACTERISTICS 
HEATER VOLTAGE (A.C. or D.C.) ................. . 
HEATER CURRENT ..•....•......•................ 
AVERAGE CBAllACTElllSTICS: 

Plate Voltage .•..•..•.......................... 
Grid Voltage ..•...••.......................... 
Plate Resistance .............................. . 
Amplification Factor .......................... . 
Transconductance ............................ . 
Plate Current ................................ . 
Grid Current ........•..•....•.....••.•........ 
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6.3 
0.4 

250 
+13 

36700 
125 

3400 
32 
5 

Volts 
Ampere 

Volts 
Volts 
Ohms 

Micromhoa 
Milliamperes 
Milliamperes 
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As Oass B Power Amplifler 
PLATB VotTAGB ............................•.... 250 max. Volts 
PBAK PLATE CURRENT (Per tube) ................. . 
AVERAGE PLATE D1ss1PAT10N .................... . 

110 max. Milliamperes 
10 max. Watts 

TYPICAL OPBRATJON: 
Values are f 01 two tubes 

Plate Voltage ................................ . 
Grid Voltage ................................. . 
Peak A-F Grid-to-Grid Voltage ................. . 
Zero-Signal D-C Plate Current ................. . 
Effective Load Resistance (Plate-to-plate) ....... . 
Power Output (Approx.)• ...................• 

• With peak input of 950 milliwatts applied between grids. 

250 
0 

70 
5 

10000 
8 

INSTALLATION and APPLICATION 

Volts 
Volts 
Volts 
Milliamperee 
Ohms 
Watts 

The base of the 6AC5-G fits the standard octal socket which may be installed 
to hold the tube in any position. Physical characteristics of the 6AC5-G are shown 
in Fig. 2-17, OUTLINES SECTION. For heater operation, refer to Type 6K6-G. 
Cathode connection is the same as that for Type 6A8. 

In push-pull class B service, the 6AC5-G should be operated as shown under 
CHARACTERISTICS. 

In direct-coupled power amplifier service, a single 6AC5-G is preceded by a 
Type 76 in the dynamic-coupled circuit shown below. Bias voltage for both tubes 
is developed by the elements of the circuit which are common to both tubes. The 
total d-c resistance in the grid circuit 
of the driver shollld not exceed one 
megohm. The main purpose of the 
25000-ohm resistor is to prevent a 
current surge occurring while the tube 
is warming up. In this service, the 
maximum plate voltage is 250 volts. 

OUTPU'T 

the maximum average plate dissipa- + 
tion is 10 watts. the average plate INPur 25000 PLATE 

current is 32 milliamperes, and the oHMs suePLv 

average plate current of driver is 5.5 _ 
milliamperes. With an input signal 
to the driver of 16.5 volts (rms) and 
a load resistance of 7000 ohms, the power output is 3.7 watts with 10% distortion. 
When the driver tube is operated up to the grid-current po\nt, a power output of 
4.3 watts with approximately 16% distortion may be obtained 

TELEVISION AMPLIFIER c
3
.c, K c

2 
PENTODE 6 

6A C7 /18 5 2 The 6AC7 is a pentode of the sin~e-
METAl ended metal type for use in television H H 

The 6AC7 can also 
applications. 

receivers. It 1s recommended for use 8 
in the r-f and i-f stages of the picture 5 KEY P 

amplifier of such receivers as well as in SN 
the first stages of the video amplifier. 
be used as a mixer and is a good oscillator in low-voltage 

The 6AC7 has the same electrode assembly as the RCA-1851, but a special 
shielded-lead construction has been employed in the 6AC7, to permit bringing out 
the control-grid lead to a base pin rather than to a pin cap, without increase in the 
grid-plate capacitance. From a circuit standpoint, the proximity of grid pin to 
cathode pin simplifies wiring and decreases the size of the inductance loop connect­
ing the input circuit to the tube. These are features important at high freQuenciea 
because they provide decreased feedback and improved circuit stability 
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CHARACTERISTICS 
HEATER VoLTAGE (A.C. or D.C.) •..•••••••.••••••• 
HEATER CURllENT ...................•...•....... 
GRID-Pt.Ara CAPACTTANCE0 

••••••••••••••••••••••• 

INPUT CAPACIT~NCE0 
••••••••••••••••••••••••••••• 

OUTPUT CAPACirANCE0 
••••••••••••••••••••••••••• 

• With ahell connected to cathode. 

As Class A Amplifier 
PLATE VOLTAGE ................................ . 
ScREEN VOLTAGE ............................... . 
ScREEN SUPPl,Y VOLTAGE ......................•.. 
P!.ATB AND ScREEN DISSIPATION (Total) ........... . 
ScREEN DISSIPATION .........................••.. 
TYPICAL OPERATION: 

Condition I* 
Plate Voltage . . . . . . . . . . . . . . . . . . . 300 
Suppressor Voltage............... 0 
Screen Supply Voltage............ 150 
Screen Series Resistor ........... . 
Cathode-Bias Resistor ........... . 
Plate Resistance (Approx.) ....... . 
Transconductance .............. . 
Plate Current .................. . 
Screen Current ................. . 

160 min. 
0.75 
9000 

10 
2.5 

6.3 Volts 
0.45 Ampere 

0.015 max. ""'f 
11 µµf 
5 µµf 

300 max. Volts 
150 max. Volts 
300 max. Volts 
3.4 ma:t. Watts 

0.38 ma:t. Watt 

Condition I I .. 
300 Volts 

0 Volts 
300t Volts 

60000 Ohms 
160 min. Ohms 

0.75 Megohm 
9000 Micromhos 

10 Milliamperes 
2.5 Milliamperes 

• With fixed acreen 1upply. •• With series screen resistor. 
i Screen supply voltages in exceea of 150 volte require use of a series dropping resistor to 

limit the voltage at the screen to 150 volt• when the plate current is at its normal value of 10 
milliamperes. 

INSTALLATION and APPLICATION 
The base of the 6AC7 fits the standard octal socket which should be installed 

to hold the tube prE'ferably in a vertical position. Horizontal operation is permis­
sible if the socket is positioned so that pins No. 2 and 7 are in a vertical plane. 
Physical characteristics of the 6AC7 are shown in Fig. 1-3, OUTLINES SECTION. 
For heater operation and cathode connection, refer to Type 6AG7. 

Voltage supply considerations are similar to those for Type 6AB7. In video 
stages the cathode-bias resistor should not be by-passed if it is desired to have 
degeneration and freedom from distortion. When, however, no degeneration and 
maximum amplitude are desired, the cathode-bias resistor should be by-passed 
with a large condenser (350 µf). 

z .., 
l;! 
~ 
a: 
0 

40 
TYPt 6AC7/1852 
Ef' • 6. 3 VOLTS 

3 
SCREEN VOLTS : ISO 

I 
~ 

2• .,C',.. 

\/ 
20 r~, 
IO '(- / 

•o 

\ "'\ v- ,, 
10~ c,=-1 

~~ ~ ......... 
9 [C1 :-2 

r. r-- --
0 ao 

AVERAGE PLATE CHARACTERISTICS 

lb 
cc,to 

,,,... 

-0.!!I 

lb -1.0 

CONTROL-GR10 VOLTS tel,=-,.,• 

-z.o - ,- ·- -------
1- -2.~ 

..... - - ·- ·- -3.0 

>--- -- -- -· ..... ·- -3 •• 
-4. 

,o 240 320 400 480 510 
PL.AT[ VOLTS 9lC-.tl92f 
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As an amplifier, the 6AC7 is especially suited for use in the r-f and i-fstages of 
the picture amplifier of television receivers and may also be used in the first video 
stages when several such stages are used. The use of the 6AC7 aa a high-gain 
audio amplifier is not recommended unless the heater is operated from a battery 
source. Additional information on application of the 6AC7 is the same as shown 
for Type 6AB7. 

AMPLIFIER TRIODE 
The 6AE5-GT is a low-mu amplifier ~c. 

triode of the heater-cathode type in- P 

tended for use in a-c/d-c receivers. The 
6AE5 GT base of the 6AE5-GT fits the standard 

- octal socket which may be mounted to H H 

hold the tube in any position. Physical 8 
characteristics of the 6AE5-GT are Ne KEY K 

shown in Fig. 2-8, OUTLINES SEC- G-6Q 
TION. For heater operation and cath-

ode connection, refer to Type 6A8. The 6AE5-GT may be used as a driver for the 
Type 25AC5-GT. 

CHARACTERISTICS 
HEATER VOLTAGE (A.C. or D.C.) ................. . 
HEATER CURRENT .............................. . 
PLATE VOLTAGE ................................ . 
GRID VOLTAGE* ................................ . 
PLATE CURRENT ................................ . 
AMPLIFICATION FACTOR ........................ , .. 
PLATE RESISTANCE .............................. . 
TRANSCONDUCTANCE ............................ . 

6.3 
0.3 
95 

-15 
7 

4.2 
3500 
1200 

• The d-c reai1tance in the grid circuit ahould not e:sceed 1.0 me1ohm. 

ELECTRON-RAY TUBE 
Twin Indicator Type 

Volts 
Ampere 
Volts 
Volts 
Milliamperes 

Ohms 
Micromhos 

RCu2~R3Cu1 TA 

The 6AF6-G is a high-vacuum, H 
7 

H 

heater-cathode type of tube designed e 
6AF6-G 

to respond visually, by means of two Ne KEY K 

shadows on a fluorescent target, to 1 AG 
changes in the voltages applied to the 

control electrodes. The tube, therefore, is a voltage indicator and as such is partic­
ularly useful as a convenient and non-mechanical means to indicate accurate tuning 
of a receiver to the desired station. Features of the 6AF6-G are its small size and 
its flexibility of application. 

CHARACTERISTICS 
HEATER VoLTAGE (A.C. or D.C.) ••................ 
HEATER CURRENT .............................. . 

As Tuning Indicator 
TARGBT VoLTAGJ: ........... , .................. .. 
RAY-CoNTROL ELECTRODE SUPPLY VOLTAGE ..•••.•.. 
TYPICAL OPERATION: 

Target Voltage ...•.•••.•.•.•.•••..•.•• 
Target Current• ..................•.... 
Ray-Control Electrode Voltage (Approx.)t 
Ray-Control Electrode Voltage (Approx.)t 

100 
0.9 
60 
0 

6.3 
0.15 

Volts 
Ampere 

{
135 max. Volts 
90 min. Volts 

135 max. Volts 

135 
1.5 
81 
0 

Volts 
Milliamperea 
Volts 
Volts 

• With O Yolta on ray-control electrode. 
t Foe lhadow anele of O" J)l'oduced by either ray-control electrode. 

For lhadow anile of 100" produced by either ray-control electrode. 
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INSTALLATION and APPLICATION 
Tht- base of the 6AF6-G fits the standard octal eocket which may be mounted 

to hold the tube in any position. The plane through the ray-control electrodes 
passes through pins 3 and 7. Physical characteristics of the 6AF6-G are shown 
m Fig. 2-1, OUTLINES SECTION. Heater operation is the same as for Type 
6D8-G. For cathode connection, refer to Type 6A8. 

The ray-control electrodes may be tied together to give twin shadows or they 
may be connected to separate control tubes to give two independently controlled 
shadows. In either case, the voltage or volt­
ages required for control are supplied to the 
6AF6-G through one or more voltage amplifier 
tubes. A typical circuit for the 6AF6-G is shown 
below. For further information on the perform­
ance of tuning indicators, refer to Type 6E5. 

AVERAGE CHARACTERISTICS 

TYPC6Af6·G Ef=6.3 VOLTS 

CURVC r:,il~~T 

13~ 
100 

G1 

H 

R•TVPICAL VALUE: IS O.!, MEGOHM 

VIDEO POWER 
AMPLIFIER PENTODE 

,........_,_ __ ~~--"d--+--+-~1i 

1---1--+-+--+--l--+.--+>-.l--lt--t ; 

0 2.0 40 60 80 
RAY-CONTROL C.LEC1ROOE VOLTS 

92C•4909 

RCA-6AG7 is a heater-cathode type 6AG7 
H of metal tube intended for use primar­

ily in the output stage of the video 
amplifier of television receivers. It 
may also be used advantageously in 

av television transmitters as a coupling 
device between video-frequency stages and transmission lines. 

The design of the 6AG7 features not only an exceedingly high value of trans­
conductance but also high plate-current capability. As a result, a large voltage 
for modulating a Kinescope can be built up across the relatively low load resistance 
required for coupling the 6AG7 to the Kinescope. 

* CHARACTERISTICS 
HEATER VOLTAGE (A.C. or D.C.) ••................ 
HEATER CURRENT •••••••.••••••................. 
DIRECT INTERELECTRODE CAPACITANCES: 

Grid to Plate ................................. . 
Input ....................................... . 
Output ...................................... . 
Grid to Screen (Approx.) .. · .................... . 
Grid to Cathode (Approx.) ..................... . 
Heater to Cathode (Approx.) ................... . 

A VERA GE CHARACTERISTICS: 

6.3 
0.65 

Volts 
Ampere 

0.06 max. pµf 
12.5 µµf 
7.5 µµ{ 
5.8 µµf 
5.2 µµ{ 

10.7 µµ( 

Plate Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300 Volts 
Screen Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300 Volts 
Grid Volta__ge.................................. -10.5 Volts 
Interlead Shield . . . . . . . . . . . . . . . . . . . . . . . . . . Connected to cathode at ground 
Plate Reaiatance. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.1 Megohm 
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Transconductance .......................... , . . 7700 
Plate Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 
Screen Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.5 

As Video Voltage Amplifler - Oass A1 
PLATE VoLTAGB • • • • • . . . . . . . . . . • . . . . . . . . . . . . . . • • • 300 max. 
ScRERN VOLTAGE................................ 300 max. 
PLATE DissIPATION •......•....•.••.•••. , • • . • • • • • 8.7 max. 
ScREEN INPUT. • • • • • . • • • • • . • • . • • . • . • . . • . . • • • . • • . • 2 max. 
TYPICAL OPERATION IN 4-Mc BANDWIDTH AMPLIFIER: 

Grid-uak 
Biast 

Plate-Supply Voltage............... 300 
Screen Voltage . . . . . . . . . . . . . . . . . . . . 125° 
Grid Voltage. . . . . . . . . . . . . . . . . . . . . . o• 
Grid Resistor. . .. . . . . . . . . . . . . . . . . . . 0.2~.5 

Cathodt 
Bifll 
300 
12500 
-2 

Cathode Resistor U . . . . . . . . . . . . . . . . .. .. 57 

Micromhos 
Milliamperes 
Milliamperes 

Volts 
Volts 
Watts 
Watts 

Volts 
Volta 
Volts 
Megohm 
Ohms 

lnterlead Shield .................... Connected to ground 
Grid Signal Swing (Peak to peak).... 4 4 Volts 
Plate Current . . . . . . . . . . . . . . . . . . . . . 52* 28 Milliamperes 
Screen Current . . . . . . . . . . . . . . . . . . . . 16* 7 Milliamperes 
Load Resistance.. .. .. .. . .. .. .. .. .. 3500 3500 Ohms 
Voltage Output (Peak to peak). . . . . . 140 140 Volta 

:Intended for uee where d-c restoration is accompli•hcd In the Krld circuit of the 6AG7. 
0Obtained from 1upply having good regulation. 

00Obtained preferably from plate supply through aeries reaiator. 
•Zero-signal value. 
UBy-paaeed by 250 µ.f, approx. 

INSTALLATION 
The base of the 6AG7 fits the standard octal socket which should be installed 

to hold the tube preferably in a vertical position with the base either up or down. 
Horizontal operation is permissible if the socket is positioned so that pins No. 2 
and No. 7 are in a vertical plane. Physical characteristics of the 6AG7 are shown 
in Fig. 1-7, OUTLINES SECTION. 

The heater of the 6AG7 is designed to operate on either a.c. or d.c. Under 
any condition of operation, the heater voltage should not deviate more than plus 
or minus 10% from the normal value of 6.3 volts. 

The cathode when the 6AG7 is operated from a transformer, should be con­
nected through a bias source either to one side or to the electrical mid-point of the 
heater circuit. In the case of d-c operation from a 6-volt storage battery, the 
cathode circuit should be tied through a bias source to the negative battery terminal. 
The potential difference between heater and cathode should be kept as low as 
possible. 

Control-grid bias may be obtained from a fixed supply, from a cathode resistor, 
or from a variable voltage supplied for automatic control purposes. In video use, 
the latter method provides for control of the picture background. With the cathode­
resistor bias method, the resistor should not be by-paMed if it is desired to have 
degeneration and freedom from distortion. When, however, no degeneration and 
maximum signal amplitude are desired, compensation can be provided by utilizing 
filters with equal time constants in the cathode circuit and in the plate circuit. 

The screen voltage for the 6AG7 operated with fixed bias or cathode-resistor 
bias, should preferably be obtained through the use of a resistor in series with the 
high-voltage B-sup{>IY, The use of a series screen resistor requires the use of a large 
by-pass condenser m the screen circuit. The size of the by-pass condenser can be 
reduced if a suitable compensating filter is used in the plate circuit. When the 
bias for the 6AG7 is obtained by the automatic background-control method, it is 
recommended that the screen voltage be obtained from a source of good regulation. 

The interlead shield is connected within the tube to pin No. 3. This pin 
should be grounded at the socket to provide a shield between the grid and heater 
(pin No. 2). 

APPLICATION 
As a video amplifier, the 6AG7 is especially designed for use in the final video 

stag_e to modulate the Kinescope in a television receiver. In such service, the 
6AG7 will provide adequate modulating voltage without frequency diacrimination 
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over the wide bandwidth required for high-definition television reception. The 
extremely h~h transconductance and the large plate current of this tube make 
~hie relatively high voltage gain with the low load resistance needed to give 
uniform output over the wide frequency range. A typical circuit showing suitable 
constants for a video amplifier ia shown below. 

TYPICAL VIDEO VOLTAGE AMPLJF"IER 
HAVING BANDWIDTH DF 4 MEGACYCLES 

VIDEO INPUT 
AND 

SIAS SUPPLY 

+IZ5V. 

I 
I 
I 

-L--r-
I Cz 
I 
I 

~ 
+300V. 

C, - 9.5 ,.,.f • Tube Capac:itance + Socket Capacitance + Wlrin& Capacitance -t­
Coil Capacitance 

C, - 19 ,.,.f • Klneaco_pe Capacitance + Socket Capacitance + Wlrin& Capacitance + 
Coil Capacitance 

L, • 250 ,.b Filter Inductor R1 • 20000-0bm, Non-Reac:tive Reaiator 
L, • 125 ,.b Filter Inductor Ra • 3500-0bm, 10-Watt, Non-Reac:tive Reaiator 

AVERAGE PLATE CHARACTERISTICS 

I 
:Ii • 
.J 
.J 

i 

TYPE 6AG7 
£( = 8.3 VOLTS 
SC~EEN VOLTS = t~O 

,_ 

' 1., 

50 
b 

.. ,,. 

30'-- le ,1- 2 
,., 

20-p -
1077 Is ,.,. 

0 100 

WITH EC1 AS VARIA&l.E 

r.c1=0 

•I 

cnNTROL-GAIO VOLTS Ec1=-2 

-3 

-4 - ~~=o __ 
·5 

I Ec1111-1 

2ou 300 00 4 500 
PI..ATt VOLTS 

DIRECT-COUPLED 
POWER AMPLIFIER PTz*"' • <,, ' 

The 6B5 is a multi-electrode tube 
of the heater-cathode type consisting 

H of two triodes in one bulb and used 

100 
92C-8034 

6B5 
f>AS chiefly for replacement in receivers 

designed for its characteristics. One 
triode, the driver, is directly connected within the tube to the second, or output, 
triode. Electrical characteristics of the 6B5 are identical with those of the 6N6-G. 

The base of the 6B5 fits the standard six-contact socket which may be mounted 
to hold the tube in any position. Ph}'_sical characteristics of the 6B5 are shown 
in Fig. 2-25, OUTLINES SECTION. For heater operation. see Type 6N7 
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DUPLEX-DIODE HIGH-MU 
TRIODE 

686-G 
The 6B6-G is a heater-cathode type 

of tube consisting of two diodes and 
a high-mu triode in one bulb. It is 
for use as a combined detector, ampli• 
fier, and automatic-volume-control 
tube. For diode-detector considera• 
tions, refer to RADIO TUBE APPLI­
CATIONS section. 

* CHARACTERISTICS 
HEATER VOLTAGE (A.C. or D.C.) •.••.•.•••••••.•.• 
HEATER CURRENT ••••••••••••••••..•••...••.•••• 
T,iod,: GRID-PLATE CAPACITANCE •.••.•.•••.•.••••• 

GRID-CATHODE CAPACITANCE• ••..•....•.•.• 
PLATE-CATHODE CAPACITANCE* ••••••••••••• 

6.3 
0.3 
1.3 
2.7 
4.5 

• With cloee-ftttin1 shield connected to cathode. Valuet are approximate. 

Triode Unit - As Class A1 Amplifier 
PLATE VOLTAGE ......•••...........•....•.•••••• 
GRID VOLTAGE •••.•..•.•.•.••••...••••.•.••••••• 
PLATE CURRENT ••••.•.•.•.•••••..•...•....••.... 
PLATH RESISTANCE ••••.••.•••••••••.••.....•..... 
AMPLIFICATION FACTOR ••••.••••.•.•.........••..• 
TRANSCONDUCTANCE •••••••.••....•....•••••••••• 

Diode Units 

250 max. 
-2 

0.9 
91000 

100 
1100 

Volta 
Ampere 
""f 
IAP,f 
µµf 

Volts 
Volts 
Milliampere 
Ohms 

Micromhos 

H 

The two diode plates are placed around a cathode, the sleeve of which is com­
mon to the triode unit. Each diode plate has its own base pin. Diode biasing of 
the triode unit of the 6B6-G is not suitable. Operation curves for the diode units 
are given under Type 6B7. 

INSTALLATION and APPLICATION 
The base of the 6B6-G fits the standard octal socket which may be installed 

to hold the tube in any position. Physical characteristics of the 6B6-G are shown 
in Fig. 2-15, OUTLINES SECTION. Heater operation and cathode connection 
are the same as for Type 6A8. Application of the 6B6-G is similar to that of Type 
6SQ7. 

687 
DUPLEX-DIODE PENTODE 
The 6B7 is a heater-cathode type of 

tube consisting of two diodes and a 
pentode in a single envelope. It is 
used as a combin~ detector, amplifier 
(radio-, intermediate-, or audio-fre­
quenc.Y), and automatic-volume-control 
tube m a-c receivers having a 6.3-volt 

H 

7D 

heater supply. Its electrical characteristics, except for capacitances, are identical 
with those of the 6B8-G. Capacitances of the 6B7 are given below. For diode­
detector considerations, refer to RADIO TUBE APPLICATIONS section. Instal­
lation is discussed under Type 6A8 and application under Type _6B8. Physical 
characteristics of the 6B7 are shown in Fig. 2-16, OUTLINES SECTION. 
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AVERAGE CHARACTERISTICS 
HALr•WAVE RECT!flC.AllON-SINGLE 0100£ UNIT 

TYPE 667 I I I 
jcoRVE LOAO ~~~STOR t 

Pentode Capacitances _ j A 2!>0000 , _ 
GRm-PLATii:* .......... . 0.007 max. µµf e .500000 

C 1000000 

INPUT ................ . 
OUTPUT ............... . 

• With ehield-can. 

3.5 µµ( 
9.5 µµ( I ,o ~, ~ 

"i"' '!JI ~· 
0 

"-.. ~ 
I 

> 
~ -"e-- -:::, 

60 

20 

CL 

" "' z 
5- -
< :::::,,, 
~ ' "' 

~ ' ;;; -..... ' -., ---~- " " 2 

80 

40 

0: ,r--:; ~ I -•o -30 -20 -10 0 

1)-C VOLTS DtVELOPtD BY DIODE 
9ZC-!271RI 

H H 

8E 

DUPLEX-DIODE PENTODE 
The 6B8 is a heater-cathode type of 

metal tube consisting of two diodes 
and a pentode in the same envelope. 
It Is recommended for use as a com­
bined detector, amplifier (radio-, inter­
mediate-, or audio-frequency), and 
automatic-volume-control tube in a-c 
receivers having a 6.3-volt heater sup-

6B8 
METAL 

ply. For diode-detector considerations, refer to RADIO TUBE APPLICATIONS 
section. 

* CHARACTERISTICS 
HEATER VoLTAGE (A.C. or D.C.) ................. . 
HEATER CURRENT .............................. . 
Pmtode: GRID-PLATE CAPACITANcE• .............. . 

INPUT CAPACITANCE• .................... . 
OUTPUT CAPACITANCE• .. , ............... . 

• With shell connected to cathode. 

6.3 
0.3 

0.005 max. 
6 
9 

Pentode Unit - As Class A1 Amplifler 
PLATE VOLTAGE . • . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . 300 max. 
ScREEN VOLTAGE (Grid No. 2) . . . . . . . . . . • . . . . . . . . . 125 max. 
ScREEN SUPPLY VOLTAGE,........................ 300 max. 
GRID VOLTAGE (Grid No. 1). . . . . . . . . . . . . . . . . . . . . . . 0 min. 
PLATE DISSIPATION • . . . • . . . . . . . . . . . . . . . . . . . . . . . . . 2.25 max. 
Sell.BEN DISSIPATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.3 max. 
TYPICAL OPERATION: 

Plate Voltage ...•....•........................ 
Screen Voltage ..•............................. 
Grid Voltage•• ............................... . 
Plate Current .••.............................. 
Scn,en Current ............................... . 
Plate Resistance (Approx.) ..................... . 
Tran!ICOnductance ............................ . 
Grid Bias Voltage (Approx.)t .................. . 

250 
125 
-3 
10 

2.3 
0.6 

1325 
-21 

t For cathode curu,nt cut-0ff . 
.. The d~ reeiatanall in the arid circui\ should not exceed 1.0 megohm. 
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Megohm 
Micromhos 
Volts 



R C A RECEIVING T U B E MANUAL 

Diode Units 
Two diode plates are placed around a cathode, the sleeve of which is c.-ommon 

to the pentode unit. Each diode plate has its own base pin. Operation curves for 
the diode units are given under Type 6B7. 

INSTALLATION and APPLICATION 
The base of the 6B8 fits the standard octal socket which may be installed to 

hold the tube in any position. Physical characteristics of the 6B8 are shown in 
Fig. 1-5, OUTLINES SECTION. Heater operation and cathode connection 
are the same as for Type 6A8. 

For detection, the diodes of this tube may be utilized in a full-wave circuit 
or in a half-wave circuit. In the latter case, one plate only or the two plates in 
parallel may be employed. The use of the half-wave arrangement will provide 
approximately twice the rectified voltage as compared with the full-wave 
arrangement. 

For automatic volume control, a re.tified voltage which is dependent on the 
r-f or i-f carrier is usually employed. This voltage may be utilized to regulate the 
gain of the r-f and/or i-f amplifier stage-s so as to maintain essentially constant­
carrier input to the audio detector. Refer to discus.,;ion of automatic-volume­
control methods in RADIO TUBE APPLICATIONS section. 

For r-r or 1-r amplification, the pentode unit of the 6B8 may be employed in 
conventional circuit arrangements. It is designed so that its cut-0ff is somewhat 
extended to permit of moderate gain control by grid-bias variation without intro­
ducing cross-modulation effects. The cut-0ff point and the ability to handle the 
larger signals may be altered by choice of screen voltage to suit the requirements of 
the circuit. For many types of circuits a convenient and practical method of 
obtaining the desired benefit of the extended cut-0ff is to supply the screen voltage 
from a high-voltage tap through a series resistor. This arrangement provides 
automatically an increase in the voltaRe applied to the screen as the grid-bias is 
made more negative, with the result that the maximum signal-handling ability is 
obtained. 

For a-r amplification, the pentode unit of the 6B8 may be used in a resistance­
coupled circuit arrangement to provide high gain under operating conditions given 
in the Resistance-Coupled Amplifier Chart. 

Typical duplex-diode pentode circuits are shown in the CIRCUIT SECTION. 
When the 6B8 is used in these circuits, its shell should be connected to ground. 

AVERAGE PLATE CHARACTERISTICS ,. 
TYPE 6B8 
Er= e.3 VOLTS Ec1 =0 

14 
SCREEN VOLTS=I~ 

/- ·I 

" IV 
-2 

'j_,,.,,...- CONTROL-GRIO VOLTS Ec1 = -3 

1/v- -4 

/ -s 

~ 
,,. 
,,,- -• 

-1 

.. ~ -- -• 
-• ,r 

~ -,o 
/ 

2 
,,.. 

-12 

r Ec1= -14 -0 •o 180 240 320 400 4 K> -PLATE VOL.TS UC•41S1 
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H 

G-8E: 

DUPLEX-DIODE PENTODE 
The 6B8-G is a heater-cathode type 

of tube consisting of two diodes and a 
pentode in the same bulb. It is rec­
ommended for use as a combined 
detector, amplifier (radio-, intermed­
iate-, or audio-frequency), and auto­
matic-volume-control tube. For diode-
detector considerations, refer to RAD IO 
TUBE APPLICATIONS section. 

* CHARACTERISTICS 

6B8-G 

HEATER VOLTAGE (A.C. or D.C.) ................. . 6.3 Volts 
HEATER CURRENT .............................. . 
Pentode: GRID-PLATE CAPACITANCEt .............. . 

INPUT CAPACITANCEt ................... . 
OUTPUT CAPACITANCEt ..•............... 

i With doae-fitting ahield connected to cathode. 

0.3 Ampere 
0.01 max. µµf 
3.6 1,11,1f 
9.5 1,11,1f 

Pentode Unit - As Class A1 Amplifier 
PLATE VOLTAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300 max. Volts 
ScREEN VoLTAGE (Grid No. 2) . . . . . . . . . . . . . . . . . . . . 125 max. Volts 
ScREEN SUPPLY VOLTAGE. . . . . . . . . . . . . . . . . . . . . . . . . 300 max. Volts 
GRID VOLTAGE (Grid No. 1)....................... 0 min. Volts 
PLATE D1ss1PATION . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . 2.25 max. Watts 
ScREEN DISSIPATION . . . . . . • . . . . . . . . . • . . . . . . . . . . . . 0.3 max. Watt 
TYPICAL OPERATION: 

Plate Voltage ......•........•• 
Screen Voltage ............... . 
Grid Voltage•• .•.............. 
Plate Current ................• 
Screen Current ............... . 
Plate Resistance (Approx.) .....• 
Transconductance ............ . 
Grid-Bias Volt. (Approx.)t ..... . 

100 
100 
-3 

5.8 
1.7 
0.3 
950 
-17 

250 
100 
-3 
6 

1.5 
0.8 

1000 
-17 

250 
125 
-3 
9 

2.3 
0.6 

1125 
-21 

Volts 
Volts 
Volts 
Milliamperes 
Milliamperes 
Megohm 
Micromhos 
Volt.a 

t For cathodl! current cut-olJ. 
• The value of the reeletauce in the lll'id circuit ahould not esceed 1.0 megohm. 

Diode Units 
Two diode plates are placed around a cathode, the sleeve of which is common 

to the pentode unit. Each diode plate has its own base pin. Operation curves 
for the diode units are given under Type 6B7. 

INSTALLATION and APPUCA TION 
The base of the 6B8-G fits the standard octal socket which may be installed 

to hold the tube in any position. Physical characteristics of the 6B8-G are shown 
in Fig 2-15, OUTLINES SECTION. For heater operation and cathode connec­
tion, refer to Type 6A8. 

Complete shieiding of detector circuits employing the 6B8-G is generally 
necessary to prevent r-f or i-f coupling between the diode circuits and the circuits 
of other stages. Refer to APPLICATION on the Type 6B8 and to the RESIST­
ANCE-COUPLED AMPLIFIER CHART. 

G 

DETECTOR AMPLIFIER 
TRIODES 6C5 

METAl 

H The 6C5 and 6C5-G are three-elec-
' trode tubes of the heater-cathode type 6 C5 G 

•NT'"""L ~c;-~ KEY K recon:imended fo~ use as detectors, • 
'"'"" · amplifiers, or oscillators. They have 6

Q a high transconductance together with 
a comparatively high amplification factor. Except for capacitances. the electrical 
characteristics of the two types are identical. 
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* CHARACTERISTICS 
HEATER VOLTAGE (A.C. or D.C.) ..•.•.•....••..... 
HKATER CURRENT .....................•••.••.... 

6C5* 
GRID-PLATE CAPACITANCE . . . . . . . . . . . . . . . . 2.0 
GRID-CATHODE CAPACITANCE . . . . . . . . . . . . . 3.0 
PLATE-CATHODE CAPACITANCE.,., .... ,.... 11 

6.3 Volts 
0.3 Ampere 

6C5-G•• 
2.2 µµf 
4.4 µµf 
12 µµf 

• With llhell connected to cathode. • With cl01e-fittin1 1hield connected to cathode. 

As Class A1 Amplifler 
PLATE VOLTAGE .................. ; ............. . 
GRID VOLTAGE ................................. . 
PLATE DISSIPATION ............................ , , 
TYPICAL OPERATION: 

Plate Voltage .............................. , .. 
Grid Voltage 00 

••••••••••••••••••••••••••••••• 

Plate Current ................................ . 
Plate Resistance .............................. . 
Amplification Factor ..........................• 
Transconductance .....•......................• 

300 max. Volts 
0 min. Volts 

2.5 max. Watts 

250 Volts 
-8 Volts 
8 Milliamperes 

10000 Ohms 
20 

2000 Micromhoa 
" The d-c reai1tance In the lrid circuit 1hould not exceed 1 me1ohm. 

INSTALLATION and APPLICATION 
The base of either the 6C5 or the 6C5-G fits the standard ortal socket which 

may be installed to hold the tube in any position. For heater operation. and ca1hode 
connection, refer to Type 6A8. Physical characteristics of the 6C5 and 6C5-G 
are shown in Figs. 1-2 and 2-17, respectively, in the OUTLINES SECTION. 

As amplifiers, the 6C5 and 6C5-G are applicable to radio-frequency or audio­
frequency circuits. Recommended ope ating conditions for service using trans­
former coupling are given under CHARACTERISTICS. Operatin~ conditions for 
the 6C5 and 6C5-G as resistance-coupled audio-frequency amplifiers are given 
in the RESISTANCE-COUPLED AMPLIFIER CHART. 

As detectors, the 6C5 and 6C5-G may be of the grid-leak and condenser or 
grid-bias type. The plate voltage for the grid-leak-condenser method should be 
45 to 100 volts. A grid leak from 0.1 to 1.0 megohm with a grid condenser of 
0.00005 to 0.0005 µf is satisfactory. For the grid-bias method of detection, a plate­
supply voltage of 250 volts may be used together with a negative grid-bias voltage 
of approximately 17 volts. The plate current should be adjusted to 0.2 milliampere 
with no input signal voltage. The grid-bias voltage may be supplied from the 
voltage drop in a resistor between cathode and ground. 

AVERAGE PLATE CHARACTERISTICS 
11,,----.---,--..----,--r-""T"""-r----r---,--..----,--r-"'T"""--, 

TYPE 6C5 
E;•8.3VOLTS 
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H 

RECEIVING T U B E 

TRIPLE-GRID DETECTOR 
AMPLIFIER 

The 6C6 is a triple-grid tube of the 
heater-cathode type recommended for 
service as a biased detector in radio 

H receivers designed for its character-
6f istics. This tube is capable of deliver-

MANUAL 

6C6 

Ing a large audio-frequency output voltage with relatively small input voltage. 
Significant among its electrical features are its sharp plate current "cut-off" with 
respect to grid voltage. The 6C6 is constructed with an internal shield connected 
to the cathode within the tube. 

* CHARACTERISTICS 
HEATER VOLTAGE (A.C. or D.C.) •••••••••••••••••• 
HEATER CURRENT •..•••••••..••••••••••••••••••• 
PENTODE CONNECTION: 

Grid-Plate Capacitance• ....................... . 
Input Capacitance ............................ . 
Output Capacitance ........................... . 

TRIODE CoNNECTioN·t 
Grid-Plate Capacitance ........................ . 
Grid-Cathode Capacitance ..................... . 
Plate-Cathode Capacitance .................... . 

• With cl01e-fittin11 ahield connected to cathode. 
t W itb screen and suppressor connected to plate. 

6.3 
0.3 

0.007 max. 
5 

6.5 

2 
3 

10.5 

Other characteristics of this type are the same as for Type 6J7. 

INSTALLATION and APPLICATION 

Volta 
Ampere 

µµ[ 
µµf 
µµf 

µµ.f 
µ.µ.f 
µµ.f 

The base of the 6C6 fits the standard six-contact socket which may be installed 
to hold the tube in any position. Physical characteristics of the 6C6 are shown in 
Fig. 2-20 OUTLINES SECTION. For heater operation and cathode connection, 
refer to Type 6A8. Application of this type is similar to that of Type 6J7. 

G·SG 

TWIN-TRIODE AMPLIFIER 
The 6C8-G is a multi-electrode type 

of vacuum tube consistin~ of two high­
mu voltage-amplifier triodes in one 
bulb. It will be found useful as a 
voltage amplifier or as a phase inverter. 
Except for the common heater, each 
triode is independent of the other. 

* CHARACTERISTICS 

6C8-G 

HEATER VoLTAGB (A.C. or D.C.) •••••••••••••••••• 
HEATER CURRENT ••.•••••••••••.•••••••••••••••• 

6.3 
0.3 

Volta 
Ampere 

Triode Unit 1 
GRm-PLATE CAPACITANCE* • • • • • • • • • • • 2.5 
GllDrCATHOD&: CAPACITANCE*. , •••••• , 3.4 
fLATB-CATBODJt CAPACITANCE•. , • • • • • • 3.5 
GR.Io-GRID CAPACITANCE* • • • . • • • • • • • • 0.1 
PLATB-PLATB CAPACITANCE* . . • . . • . • • • 1.5 

• Approximate. 

Triode Unit Z 
2.4 µµf 
2.5 µµf 
3.9 /,ll,lf 

µµ.f 
µµf 

Each Triode Unit - As Class A1 Amplifler 
PLATE VOLTAGE • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 250 max. Volts 
GRID VOLTAGE • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 0 min. Volts 
PLATB D1ss1PATION • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • 1.0 max. Watt 
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TYPICAL OPERATION: 
Plate Voltage ................................ . 
Grid Voltage ................................. . 
Plate Current ................................ . 
Plate Resistance .............................. . 
Amplification Factor .......................... . 
Transconductance ............................ . 

250 
4.5 
3.2 

22500 
36 

1600 

INSTALLATION and APPLICATION 

MANUAL 

Volts 
Volts 
Milliamperes 
Ohms 

Micromhos 

The base of the 6C8-G fits the standard octal socket which may be installed 
to hold the tube in any position. Physical characteristics of the 6C8-G are shown 
in Fig, 2-15, OUTLINES SECTION. For heater operation and cathode con­
nection, refer to Type 6A8. 

As a class A, amplifier the 6C8-G may be operated under conditions shown 
under CHARACTERISTICS. Additional mformation is given in the RESIST­
ANCE-COUPLED AMPLIFIER CHART. In high-gain amplifiers, hum may 
be reduced or eliminated by grounding pin No. 7 (heater) or by groundin~ the 
arm of a potentiometer of 100 or 500 ohms connected across the heater termmals. 

TYPE 6C8·G 

AVERAGE PLATE CHARACTERISTICS 
EACH TRIODE UNIT 

Ef = 15,3 VOLTS 

8 

2 

I/ 
,,, 

0 

6D6 

::Y "" ,'/ 

,'1/ '.£'' / :y ,,, 
$!/ V / / ,y c,o/ / ,., 

V / / V 
/ . 

;7 / "" / / -~-✓ 

~v !/ ,,v 1/ // 1/ / 
/ 

!/ ,., 
,,v 
.,,, V 

00 

,/] y V /i / // vf/ / 
/( ...,.r:. v-: /f_..- / ..-t::: f,---1 

100 000 200 2>0 >OO 
PLATE VOLTS 

TRIPLE-GRID 
SUPER-CONTROL AMPLIFIER 

350 400 
92C-4957 

pf!Q . "·. 
The 6D6 is a triple-grid super-con-

trol amplifier tube recommended for 6 
service in the radio-frequency and H H 

intermediate-frequency stages of radio sr 
receivers designed for its character-

istics. The ability of the tube to handle the usual signal voltages without croes­
modulation and modulation distortion makes it adaptable to the r-f and i-f sta~es 
of receivers employing automatic volume control. The 6D6 is constructed with 
an internal shield connected to the cathode within the tube. Except for capac­
itances, given below, the electrical characteristics of the 6D6 are identical with 
those of the 6U7-G. 

GRID-PLATE CAPACITANCE •••.•.............••.... 
INPUT CAPACITANCE .••••••••.•••.•...••..••.•..•. 
OUTPUT CAPACITANCE ....•••••••.•••••••••••••••• 

• With cloee-flttin1 •meld connected to catbocle. 
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INSTALLATION and APPLICATION 
The base of the 6D6 fits the standard six-contact socket which may be installed 

to hold the tube in any position. Physic-al characteristics of the 6D6 are shown 
in Fig. 2-20, OUTLINES SECTION. For heater operation and cathode connec­
tion, refer to Type 6A8. For control-grid bias, screen voltage, and BUppreaor 
connection, refer to Type 6SK7. Shielding of all stages is necessary if maximum 
gain per stage is to be obtained. Refer to APPLICATION on Type 6SK7. 

Gt 

PENTAGRID CONVERTER 

H H 

The 6D8-G is a multi-electrode tube 
designed to perform simultaneously the 
functions of a mixer (first detector) 
:lJJd of an oS<'illator tube in superheter­
odyne circuits. The 6D8-G permits 
economy in circuit design due to the 

G-SA low heater current of 0.15 ampere. For 

6D8-G 

Jenera! discussion of pentagrid converters, see FREQUENCY 
tn the RADIO TUBE APPLICATIONS section. 

CONVERSION 

* CHARACTERISTICS 
HEATER VoLTAGE (A.C. or D.C.) .............•.... 
HEATER CURRENT .............................. . 
DIRECT INTERELECTRODE CAPACITANCES (Approx.):• 

Grid No 4 to Plate ........................... . 
Grid No. 4 to Grid No. 2 ...................... . 
Grid No. 4 to Grid No. 1 ...................... . 
Grid No. 1 to Grid No. 2 ...................... . 
Grid No. 4 to All Other Electrodes (R-F Input) .. . 
Grid No. 2 to All Other Electrodes except Grid No. 1 

(Osc. Output) ................•.............. 
Grid No. 1 to All Other Electrodes except Grid No. 2 

Pll~o
1
1flu8u.;~·Ei~trod~ 0(M~~ otitp~t)'::::: 

• With cloae-fittin& ehield connected to cathode. 

AJ Frequency Converter 
PLATE VOLTAGE ................................ . 
&REEN VOLTAGE (Grids No. 3 and No. 5) ......... . 
&REEN SUPPLY VOLTAGE ........................ . 
ANOD&-GRio VouAGE (Grid No. 2) ............... . 
ANODE-GRID SUPPLY VoLTA_GEt .................. . 
CoNToL-GRm VoLTAGE (Gnd No. 4) .............. . 
PLATE DISSIPATION ............................. . 
&REEN DISSIPATION ............................ . 
ANODE-GRID DISSIPATION ........................ . 
TOTAL CATHODE CURRENT ...............• - ...... . 
TYPICAL OPERATION: 

Plate Voltage ........................ . 
Screen Voltage ...•.................... 
Anode-Grid Supply Voltage ............ . 
Control-Grid Voltatte .................. . 
Oscillator-Grid Resistor (Grid No. 1) ...•. 
Plate Current ........................ . 
Screen Current ....................... . 
Anode-Grid Current ................... . 
Oscillator-Grid Current ................ . 
Total Cathode Current. ............... . 

135 
67.5 
135 
-3 

50000 
1.5 
1.7 

3 
0.2 
6.4 

6.3 Volta 
0.15 Ampere 

0.2 µp.f 
0.2 µp.f 

0.16 µµ.f 
1.1 µpf 
8.0 ""f 

4.6 1,1pf 

5.5 µpf 
11.0 ,,,,f 

300 max. Volts 
100 max. Volts 
300 max. Volts 
200 max. Volts 
300 max. Volts 

0 min. Volts 
1.0 max. Watt 
0.3 max. Watt 

0.75 max. Watt 
13 max. Milliamperes 

250 
100 
250t 
-3 

50000 
3.5 
2.6 
4.3 
0.4 

10.8 

Volts 
Volte 
Volts 
Volts 
Ohms 
Milliamperes 
Milliamperes 
Milliamperes 
Milliamperes 
Milliamperes 

Anode grid 1upply voltages in ezceu of 200 voltl require the ulll of 20000-obm voltap­
dropplna reaistor by-pa-«! by 0.1 ,.f conden-. 
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Plate Resiatance (Approx.) ............. . 
Conversion Transconductance .......... . 
Conver9ion Transconductance (Approx.) .. 

0.6 
325 

St 
0.4 
550 

6H 

Megohm 
MicromhOB 
Micromhos 

The transconductance of the oacillator portion (not oacillating) of the 6D8-G 11 1200 micromhoe 
under the followin& conditions: plate voltage, 250 volts: screen voltage, 100 volts; anode-lfid 
voltage, 200 voll1 (no voltage-droppin11 resistor); and oecillator-grid voltage, 0 volls. 

i With control-grid bias of -25 volta. ii With control-lfid bias of -35 volta. 

INSTALLATION and APPLICATION 
The base of the 6D8-G fits the standard octal socket which may be installed 

to hold the tube in any position. Physical characteristics of the 6D8-G are shown 
in Fig 2-15, OUTLINES SECTION. 

The heater of the 6D8-G is designed to operate on ejther a.c. or d.c. For 
operation on a.c. with a transformer, the winding which supplies the heater circuit 
should operate the heater at its recommended value for full-load operating condi­
tions at average line voltage. For service in automobile receivers. the heater term­
inals of the 6D8-G should be connected directly across a 6-volt battery. In receivers 
that employ a series-heater connection, the heater of the 6D8-G may be operated 
in series with the heaters of other types having 0.15-ampere rating, or in series 
with the heaters of other types requiring more than 0.15 ampere if the 6D8-G 
heater is shunted by a suitable resistor to pass the current in excess of 0.15 ampere. 
The current in the heater circuit of the 6D8-G should be adjusted to 0.15 ampere 
for the normal supply-line voltage. The cathode connection is the same as for 
Type 6A8. Complete shielding of the 6D8-G is generally necessary to prevent 
intercoupling between its circuits and the circuits of the other stages. 

Application of the 6D8-G is the same as for Type 6A8 

6E5 

ELECTRON-RAY TUBE 
(Indicator Type) 

The 6E5 is a high-vacuum, heater-
cathode type of tube designed to 
indicate visually, by me.ans of a 
fluorescent target, the effects of a 
change in the controlling voltage. 

W
G r"' 

p K 

• 
6R 

The tube, therefore, is essentially a voltage indicator and as such is particularly 
UBeful as a ronvenient and non-mechanical means to indicate accurate tuning of a 
receiver to the desired station. The 6E5 is similar to the 6U5/6G5 except that the 
6U5/6G5 triode unit is designed with a remote plate-current cut-off characteristic. 
For discussion of Electron-Ray Tube considerations, refer to RADIO TUBE 
APPLICATIONS section. * CHARACTERISTICS 
HEATER VoLTAGK {A.C. or D.C.) •...•....•...•.•.• 
HBATKR CURRENT •••••••••••••••••••••••••••••.• 

As Tuning Indicator 
PLATE-SUPPLY VoLTAGB •••••••••••••••••••••••••• 

TARGET VOLTAGE ••••• : ••••••••••••••••••••••.••• 

TYPICAL OPERATION: 
Plate- and Target-Supply Voltage 
Series Triode-Plate Resistor. , .. . 
Target Current (Approx.) ...... . 
Triode-Plate Current• ......... . 
Triode-Grid Voltage (Approx.): 

For Shadow Angle of 0° ..... . 
For Shadow Angle of 90° .... . 

• For aero triode-llrid Toltqe. 

100 
0.5 

1 
0.19 

-3.3 
0 
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200 
1 
3 

0.19 

-6.5 
0 

6.3 Volts 
0.3 Ampere 

250 max. Volts 
{250 max. Volts 
100 min. Volts 

250 Volts 
1 Me~ohm 
4 Mil iamperee 

0.24 Milliampere 

-8.0 Volts 
0 Volta 
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INSTALLATION and APPLICATION 
The base of the 6E5 fits the standard six-contact socket which may be installed 

to hold the tube in any position. For convenience, the tube is usually mounted 
horizontally so that the fluorescent screen is readily visible when the receiver circuit 
is tuned. A small hood, placed over the dome and fluorescent target. will help to 
eliminate external light reflections. Physical characteristics of the 6E5 are shown 
in Fig. 2-19, OUTLINES SECTION. 

For heater operation and cathode connection, refer to Type 6A8. The bulb 
of this tube become$ hot under certain conditions of operation. Sufficient ventila­
tion should be provided to prevent overheating. 

The visible effect is observed on the fluoreecent target located in the dome of 
the bulb. The pattern on the target varies from a shaded angle of 90° with zero 
bias (off tune) to a shaded anglt> of approximately 0° at resonance with a strong 
carrier. Exact tuning is indicated by the narrowest shaded anile that can be 
obtained. The stronger the carrier, the narrowl'..r is the shadow. 

The diagrams below show typical tuning-indicator circuits employing the 
6E5. If the strongest carrier received produces sufficient ave voltage to exceed the 
cut-off bias value of -8 volts, the shadow area of the fluorescent target will overlap. 
To overcome this effect resistor R, should be connected, as shown, between the 
triode-unit grid and cathode in order to reduce the control voltage. The value of 

TO CATHODE-BIAS 
RESISTOR (Re) 

OR GROUND 

R, -R, 

TO CATHODE-BIAS 
RESlSTOR (Re) 

OR GA'OUNO 

{ 
1.0 Me11ohm for B + - 250 Volta 

R - 0.5 Megohm for B + - 100 Volta 
R, - 0 06 Megohm (R-F Filter) 

Ra+ R, - 02 Mecohm 
C, - 100 to 200 uuf 

Rt - 0 2 Mel{ohm 
Ra - Determined by teat_ See tut. 
R, - A VC Filter Resistor 

Ct - A VC Filter Condeneer 
C, - 0.05 to 1.0 ,.f 
C, - Ct 

R, may easily be determined by applying a strong signal and adjusting R, until 
the shadow-angle is nearly zero. If the resultant value of R, is ao low as to reduce 
the ave voltage appreciably, the d-c controlling voltage for the 6E5 should be 
obtained from a tap on the diode load resistor as shown in the diagram at the rlcht. 

p 

H H 

5:6, 
NC:6F5 G KEY 
Nc:tr5-GT K 

SM 

HIGH-MU TRIODES 
The 6F5, 6F5-G, and 6F5-GT are 

high-mu triodes deaigned for use in 
resistance-coupled amplifier circuits. 
Except for capacitances given below, 
the electrical characteristics of these 
types are identical with those of Type 
6SF5. 

6F5 
META! 

6F5-G 
6F5-GT 

Type6F5* Type 6F5-G•• 
2.6 

Type 6F5-GT-• 
Gam-PLATR CAPACITANCE . • • • 2.3 
GRID-CATHODR CAPACITANCE.. 5.5 
PLA.TR-CAmODE CAPACITANCE. 4.0 

2.2 
2.8 

2.8 ""f 2.2 µ,J 
3.2 ,.,.f 

• With ehell connected to cathode. Value• are approximate. 
• With no •lueld•• Valuee are approximate. 
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INSTALLATION and APPLICATION 
The base of each of these tubes fits the standard octal socket which may be 

installed to hold the tube in any position. Physical characteristics of the 6F5, 
6F5-G, and 6F5-GT are shown m Figs. 1-5, 2-15, and 2-5, respectively, in the 
OUTLINES SECTION. For heater operation and cathode connection, refer to 
Type 6A8. 

Application of these tubes is similar to that of the 6SF5. The maximum d-c 
resiatance in the grid circuit should not exceed one megohm. For additional data, 
see the RESIST ANGE-COUPLED AMPLIFIER CHART. 

6F6 
POWER AMPLIFIER 

PENTODES 
METAt The 6F6 and 6F6-G are power-ampli-

fier pentodes of the heater-cathode 
type for use in the audio-output stage 

6F6 G of a-c receivers. These types are ca-
- pable ot giving large power output with 

a relatively small input volta~e. Be-
cause of the heater-cathode construrtion, uniformly low 
hum-level is attainable in pt>wer-amplifier design. 

* CHARACTERISTICS 
HEATER VOLTAGE (A.C. or D.C.) ................. . 
HEATER CURRENT .............................. . 

6.3 
0.7 

7S 

Volts 
Ampere 

As Single-Tube Class A1 Amplifier - Pentode Connection 
PLATE VoLTAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 375 max. Volts 
ScREEN VoLTAGE (Grid No. 2) . . . . . . . . . . . . . . . . . . . . 285 max. Volts 
PLATE DISSIPATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 max. Watts 
ScREEN DISSIPATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.75 max. Watts 
TYPICAL OPERATION: 

Fixed Bias Cathode Bias 
Plate Voltage ............. 250 285 250 285 Volts 
Screen Voltage ............ 250 285 250 285 Volts 
Grid Voltage (Grid No. 1) .. -16.5 -20 Volts 
Cathode Resistor ........ 410 440 Ohms 
Peak A-F Grid Voltage ... 16,5 20 16.5 20 Volts 
Zero-SiJOal Plate Current ... 34 38 34 38 Milliam~es 
Max.-S1gnal Plate Current .. 36 40 35 38 Milliamperes 
Zero-Signal Screen Current . , 65 7 6.5 7 Milliamperes 
Max.-Signal Screen Current .. 10.5 13 9.7 12 Milliamperes 
Plate Resistance (Approx.) .. 80000 78000 Ohms 
Transconductance ......... 2500 2550 Micromhos 
Load Resistance . , ......... 7000 7000 7000 7000 Ohms 
Total Harmonic Distortion .. 8 9 8.5 9 Per cent 
Max -Signal Power Output .. 3.2 4.8 3.1 4.5 Watts 

As Single-Tube Class A1 Amplifier - Triode Connediont 
PLATE VOLTAGE . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . 350 max. Volts 
PLATE AND ScREEN DISSIPATION (Total), .......... , 10 max. Watts 
TYPICAL OPERATION: 

Fixed Bias Cathode Bias 
Plate Voltage . . . . . . . . . . . . . . . . . . . . . . . 250 250 
Grid Voltage (Grid No. 1) . . . . . . . . . . . . -20 
Cathode Resistor .......... , . . . . . . . . 650 
Peak A-F Grid Voltage .. , . . . . . . . . . . . . 20 20 
Zero-Si(Plal Plate Current .. , . . . . . . . . . . 31 31 
Max.-S1gnal Plate Current. . . . . . . . . . . . 34 32 

Screen CODDected to plate. 
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Plate Resistance. . . . . . . . . . . . . . . . . . . . . 2600 Ohms 
Amplification Factor . . . . . . . . .. . . . . . . . 6.8 
Transconductance . . . . . . . • . . . . . . . . . . . 2600 Micromhos 
Load Resistance . . . . . . . . . . . . . . . . . . . . . 4000 4000 Ohms 
Total Harmonic Distortion............ 6.5 6.5 Per cent 
Max.-Signal Power Output............ 0.85 0.8 Watt 

As Push-Pull Class A1 Amplifier - Pentode Connection 
PLATE VOLTAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 375 max. Volts 
ScREEN VOLTAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 285 max. Volta 
PLATE D1ss1PATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 max. Watts 
ScREEN DISSIPATION . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.75 max. Watts 
TYPICAL OPERATION: Values are for two tubes 

Fixed Bias Cathode Bias 
Plate Voltage ...................... . 315 315 

285 285 
-24 

Screen Voltage ..................... . 
Grid Voltage ....................... . 
Cathode Resistor ................... . 320 
Peak A-F Grid-to-Grid Voltage ....... . 
Zero-Si~al Plate Current ............ . 
Max.-S1gnal Plate Current ........... . 

48 58 
62 62 
80 73 

Zero-Si~al Screen Current ........... . 
Max.-S1gnal Screen Current .......... . 

12 12 
19.5 18 

Effective Load Resistance (Plate-
to-plate) ........................ ·. 

Total Harmonic Distortion ........... . 
10000 10000 

4 3 
Max.-Signal Power Output ........... . 11 10.5 

Volts 
Volts 
Volts 
Ohms 
Volts 
Milliamperes 
Milliamperes 
Milliamperes 
Milliamperes 

Ohms 
Per cent 
Watts 

As Push-Pull Class AB1 Amplifler - Pentode Connection 
PLATE VoLTAGB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 375 max. Volts 
ScHEN VOLTAGE................................ 285 max. Volte 
PLATE D1ss1PATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 max. Watts 
ScaESN DISSIPATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.75 max. Watts 
TYPICAL OPERATION: Values are for two tubes 

Fixed Bias Cathode Bias 
375 375 
250 250 
-26 

Plate Voltage .................... . 
Screen Voltage ................... . 
Grid Voltage ..................... . 
Cathode Resistor- ................ . 340 
Peak A-F Grid-to-Grid Voltage ..... . 
Zero-Signal Plate Current .......... . 

82 94 
34 54 

Max.-Signal Plate Current ......... . 82 77 
Zero-Si~al Screen Current ......... . 
Max.-S1gnal Screen Current ........ . 
Effective Load Resistance (Plate-

to-plate) ....................... . 
Total Harmooic Distortion ......... . 

5 8 
19.5 18 

10000 10000 
3.5 5 

Max.-Signal Power Output ......... . 18.5 19 

Volts 
Volts 
Volts 
Ohms 
Volts 
Milliamperes 
Milliamperes 
Milliamperes 
Milliamperes 

Ohms 
Per cent 
Watts 

• The val11e given for the cathode reaiator ia determined for a grid biaa of -21 volts. 

As Push-Pull Class ABa Amplifier - Triode Connectiont 
PLATE VoLTAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 350 max. Volts 
PLATE AND ScREEN D1ss1PATION (Total)............ 10 max. Watts 
TYPICAL OPERATION: Values are for two tubes 

Plate Voltage ........•............ 
Grid Voltage ....••................ 
Cathode Resistor! ................ . 
Peak A-F Grid-to-Grid Voltage .•.... 

Fixed Bias Cathode Bias 
350 350 
-38 

123 
730 
132 

Volts 
Volts 
Ohms 
Volts 

t Screen connected to plate. 
: Tbe vahui l(inn for the cathode reeiltor ia determiaed for a 1rid blae of -36.6 volta. 
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Zero-Si~al Plate Current .......... . 
Max.-S1gnal Plate Current ......... . 
Effective Load Re.istance (Plate-

to-plate) ....................... . 
Total Harmonic Distortion ......... . 
Max.-Signal Power Output ......... . 

T U 8 E 

48 
92 

6000 
2 

13 

50 
61 

10000 
3 
9 

INSTALLATION and APPLICATION 

MANUAL 

Milliamperes 
Milliamperes 

Ohms 
Per cent 
Watts 

The base of either the 6F6 or the 6F6-G fits the standard octal socket which 
may be installed to hold the tube in any position. Physical characteristics of the 
6F6 and 6F6-G are shown in Figs. 1-7 and 2-21, respectively, in the OUTLINES 
SECTION. 

The heater in both types is designed to operate on either a.c. or d.c. When 
a-c operation with a transformer is used, the winding which supplies the heater 
should operate the heater at its recommended value for full load operating con­
ditions at average line voltage. In automobile receivers, the heater terminals of 
both types should be connected directly across a 6-volt battery. In a series-heater 
circuit employing several 6.3-volt types and one or more 6F6's or 6F6-G's, the 
heaters of the 6F6's or 6F6-G 's should be placed on the positive side. Furthermore, 
since most 6.3-volt types have 0.3-ampere or 0.15-ampere heaters. a bleeder circuit 
across these heaters is required to take care of the additional heater current of the 
6F6's or 6F6-G's. Each 6.3-volt tube of the 0.3-ampere type in the series circuit 
should, therefore, be shunted by a bleeder resistance of 16 ohms. Similarly, each 
6.3-volt tube of the 0.15-ampere type should be shunted by a bleeder resistance of 
11.5 ohms. 

For cathode connection, refer to Type 6A8. 
As class A, power-amplifier pentodes, the 6F6 and 6F6-G may be used either 

singly or in push-pull. Recommended operating conditions are given under 
CHARACTERISTICS. 

As class A, power-amplifier triodes, the 6F6 and 6F6-G may be used either 
singly or in push-pull. For this service the screen is connected to the plate. Rec­
ommended operating conditions are given under CHARACTERISTICS. 

As class AB, power-amplifier triodes or pentodes the 6F6 and 6F6-G should 
be operated as shown under CHARACTERISTICS. The values shown cover 
operation with fixed bias and with cathode bias. and have been determined on t-he 
basis of some grid-current flow during the most positive swing of the input signal 
and of cancellation of second-harmonic distortion by virtue of the push-pull circuit. 

In any service the type of input coupling usf'CI should not introduce too much 
resistance in the grid circuit. Transformer- or impedance-coupling deviCN are 

:l 
~ .. 
::; 
s 
J 
.J 
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0 

AVERAGE PLATE CHARACTERISTICS 
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recommended. When tht' grid circuit has a resistance not higher than 0.1 megohm, 
fixed bias may be used: for higher values, cathode bias is required. With cathode 
bias. the grid circuit may have a resistance as high as, but not greater than, 0.5 
megohm provided the heater voltage is not allowed to rise more than 10% above 
rated value under any condition of operation. 
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0 
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AVERAGE PLATE CHARACTERISTICS 
TRIODE CONNECTION 
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~( 
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TRIODE-PENTODE 
The 6F7 is a heater-cathode type of 

tube combining in one bulb a triode 
and an r-f pentode of the remote cut­
off type. Smee these two units are in­
dependent of each other except for the 
rommon cathode, the 6F7 maybe adapt• 
ed to circuit design in several ways. 

o,u 
92(-4440 

6F7 

CHARACTERISTICS 
HEATER VOLTAGE (A.C. or D.C.) •••••••••••••••••• 6.3 Volta 
HEATER CURRENT ••••••••••••••••••••••• ' ••••••• 0.3 Ampere 
DIRECT IHTERELEC-TRODE CAPACITANCES: 

Triode Unit-Grid to Plate ..............•..... 
Grid to Cathode ................. . 

2.0 µµ( 
2.5 µµf 

Plate to Cathode .........•....... 
P,nt(){U Unit-Grid to Plate (With shield-can) .... 

Input .•.•.••.................... 
Output ......................... . 

3.0 µµf 
0.008 max. µµf 

3.2 µµf 
12.5 µµ{ 

As Closs A1 Amplifler 
Tti(){U Unit Pentode Unit 

PLATE VOLTAGE ...•.•••.••.. 
ScllEEN VoLTAGF (Grid No. 2). 
GR10 VoLTAGE (Grid No. 1) .•• 
PLATE CURRENT ••••••••••••• 
ScREKN CURRENT .••••••••••• 
AM PL IFlCA TION F ACTOlt. , ••• , • 
Pt ATl! RESISTANCE .•••••••••• 

TRANSCONDUCTANCE ••••••••• 
TRANSCONDUCTANCE ••••••••• 

(At -35 volts bias) .•.•••••• 

100 max. 100 250 max. Volta 

-3 min. 
3.5 

8 
0.016 

500 
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100 100 max. Volts 
-3 min. -3 min. Volts 

6.3 6.5 Milliamperes 
1.6 1.5 Milliamperes 

0.29 
1050 

9 

0.85 
1100 

10 

Megohm 
Micromhos 

Miaomhol 
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INSTALLATION and APPLICATION 
The base fits the standard small 7-pin socket which may be installed to hold 

the tube in any position. Physical characteristics of the 6F7 are shown in Fig. 
2-16, OUTLINES SECTION. For heater operation and cathode connection, 
refer to Type 6A8. 

TWIN-TRIODE AMPLIFIER 

The 6F8-G is a multi-electrode tube 

6F8 G consisting of two medium-mu voltage 
• amplifier triodes in one bulb. It may be 

used as a voltage amplifier or as a phase 
inverter. Except for the common heater, 
each triode is independent of the other. 
The heater rating and capacitances are 
given below; other characteristics for 

each triode unit are identical with those of the 6J5. 

* CHARACTERISTICS 
HEATER VOLTAGE (A.C. or D.C.) ................. . 6.3 

0.6 HEATBR CURRBNT .............................. . 
DntECT INTBRELECTRODE CAPACITANCES:* 

Triode Unit 1 
Grid to Plate. . . . . . . . . . . . . . . . . . 4.0 
Grid to Cathode. . . . . . . . . . . . . . . 3.2 
Plate to Cathode . . . . . . . . . . . . . . 3.2 
Grid to Grid ................. . 
Plate to Plate ................ . 
Grid of Unit 2 to Plate of Unit 1 

Triode Unit 2 
3.6 
3.0 

0.2 
0.4 
0.1 

3.8 

• With doae-fttting shield connected to cathode. Values are approximate. 

INSTALLATION and APPLICATION 

G·BG 

Volts 
Ampere 

The base of the 6F8-G fits the standard octal socket whkh may be mounted 
to hold the tube in any position. Physical characteristics of thP 6F8-G are shown 
in Fig. 2-15, OUTLINES SECTION. For heater operation and cathode connec­
tion, refer to Type 6A8, but give consideration to the greater heater current of 
the 6F8-G. As a phase inverter, the 6F8-G may be operated as shown in the RE­
SISTANCE-COUPLED AMPLIFIER CHART. 

6G6-G 

POWER AMPLIFIER PENTODE 
The 6G6-G is a power-amplifier 

pentode of the heater-cathode type 
for use in the output stage of radio 
receivers. In applications where a mod­
erate power output is desired, the 6G6-G 
is economical because of its low plate­
power requirements and low heater 
current. 

P;iG2 C1 
H H 

K 
NC KEY CJ 

* CHARACTERISTICS 
HEATER VOLTAGE (A.C. or D.C.)t ................ . 
HEATER CuaB.ENT .............................. . 

6.3 
0.15 

As Class A1 Amplifier - Pentode Connection 

G-7S 

Volts 
Ampere 

PLATE VOLTAGE . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . . . . 180 max. Volts 
ScB.EEN VOLTAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180 max. Volts 
PLATE DISSIPATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.75 max. Watts 
ScB.EEN DISSIPATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.75 max. Watt 

t In no cue lhould the beater voltage ftuctuate ao that it uceed• 7.0 volta. 
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R C A RECEIVING 

TYPICAL OPERATION: 
Plate Voltage ........................ . 
Screen Voltage (Grid No. 2) ............ . 
Grid Voltage (Grid No. l)* ........... .. 
Peak A-F Grid Voltage ................ . 
Zero-Signal Plate Current .............. . 
Zt"ro-Signal Screen Current. ............ . 
Plate Resistance (Approx.) ............. . 
Transconductance .................... . 
Load Rt'l!istance ......... , ............ . 
Total Harmonic Distortion ............. . 
Max.-Signal Power Output ............. . 

T U 8 E 

135 
135 
-6 

6 
11.5 

2 
0.17 
2100 

12000 
7.5 
0.6 

180 
180 
-9 

9 
15 

25 
0.175 
2300 

10000 
10 

1.1 

MANUAL 

Volts 
Volts 
Volts 
Volts 
Milliamperes 
Milliamperes 
Megohm 
Micromhos 
Ohms 
Per cent 
Watts 

• The d-c resistance in the grid cir~uit may be as high as O 5 megnhm with cathode bias or 
0.1 megohm with fixed bias, provided the heater vnltaiie is not allowed ta rise mare than 10% 
above the rated value under any condition of operation. 

As Class A, Amplifier - Triode Connection 
(Screen tied to plate) 

PLATE VOLTAGE ................................ . 
PLATE Dt55IPATION ............................ . 

180 max. Volts 
2.5 max. Watts 

TYPICAi. OPF.RATION; 
Plate Voltage ................................ . 
Grid Voltage_. ................................ . 
Peak A-F Gnd Voltage ........................ . 
Zero-Signal Plate Current ...................... . 
Plate Resistance .............................. . 
Amplification Factor .......................... . 
Transconductance ............................ . 
Load Resistance. . . . . ........................ . 
Total Harmonic Distortion ..................... . 
Max.-Signal Power Output ..................... . 

180 
-12 

12 
11 

4750 
9.5 

2000 
12000 

5 
0.25 

INSTALLATION and APPLICATION 

Volts 
Volts 
Volts 
Milliamperes 
Ohms 

Micromhos 
Ohms 
Per cent 
Watt 

The base of the 6G6-G fits the standard octal socket which may be installed 
to hold the tube in any position. Physic.al characteristics of the 6G6-G are shown 
in Fig. 2-17, OUTLINES SECTION. Heater operation is similar to that of the 
6D8-G; for cathode connection, refer to Type 6A8. Application of the 6G6-G is 
similar to that of the 6K6-G. 

Koz Po1 

Poz~s TWIN DIODE 6H6 
3 The 6H6 and 6H6-G are tubes of 

the heater-cathode type containing METAL 
H 2 7 H two diodes in one envelope. Except for 

the common heater, the two units are 6H6 G 
s:&Hs ' r\EY 

8 independent of each other. This ar- -
,ui~:6Hs-c "'

01 rangement offen; flexibility in design of 
7Q circuits using these types for detection, 

low-voltage rectification, or automatic volume control. For diode-detector con­
siderations, refer to RADIO TUBE APPLICATIONS section. 

* CHARACTERISTICS 
HEATER VOLTAGE (A.C. or D.C.) •••.•••••••••••••• 
HEATER CURRENT .•.•••••••••••••...•...•......• 
DIRECT INTER.ELECTRODE CAPACITANCES: 

6.3 
0.3 

Type 6H6* Type 6H6-G** 

Volts 
Ampere 

Plate No. 1 to Cathode No. 1 . . . . . . . 3.0 3.1 /Al,lf 
Plate No. 2 to Cathode No. 2 . . . . . . . 3.4 4.0 IAl'f 
Plate No. 1 to Plate No. 2. . . . . . . . . . 0.1 max. 0.1 ma:i. ""'f 

With ebell c:onnected to cathode. .. With c:loee-fittini ehield connected to ca&bocle. 
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R C A RECEIVING T U B E MANUAL 

As Rectifier 
A-C PLATE VOLTAGE PER PLATE (RMS) ........... . 117 max. Volts 
D-C OUTPUT CURRENT PEt{ PLATE ................ . 4 max. Milliamperes 

INSTALLATION and APPLICATION 
The base of either the 6H6 or 6H6-G fits the standard octal socket which may 

be mounted to hold tht> tube in any position. Physical characteristics of the 6H6 
and 6H6-G are shown in Figs l·l and 2-17, respt>Ctivt>ly, in the OUTLINES 
SECTION. For heater operation and cathode connection, refer to Type 6A8. 

For detection, the diodes may be utilized 
in a full-wave circuit or in a half-wave circuit. 
In the latter case, one plate only. or the two 
plates in parallel. may be employed. The use of 
the half-wave arrangement will provide approx­
imatt>Jy twice the rectified voltage as compared 
with the full-wave arrangement. 

AVt:RAGE CHARACT(RISTICS 
HALf-WAVt RECTIF'ICATION-•lNGL!: C>IOOC 

For automatic-volume control, the 6H6 and 
6H6-G may be used in drcuits similar to those 
employed for any of the duplex-diode types of 
tubes. The only difference is that the 6H6 and 
6H6-G are more adaptable due to the fact that 
each diode has its own separate cathode. 

Since tht> diodes by themselves do not pro­
vide any amplification. it is usually necessary to 
provide gain by mPans of a supplementary tube. 
Types such as the 6C5, 6SF5. 6SJ7, and 6SK7 
are very suitable for this purpose. Their use in 
combination with the 6H6 or 6H6-G is similar 
to that of the amplifier sections of duplex-diode 
triode or pentode types. 

6J5 

6J5-G 
6J5-GT 

DETECTOR AMPLIFIER 
TRIODES 

The 6J5, 6J5-G. and 6J5-GT are 
triodes of the heater-cathode type 
designed for use as detectors, ampli­
fiers, or oscillators. These tubes have 
a high transconductance together with 
a comparatively high amplification 
factor. * CHARACTERISTICS 

HEATER VOLTAGE (A.C. or D.C.} . . . • . . . . . . • . • . • • • • 6.3 
HEATER CURRENT............................... 0.3 

G 

p 

H H 

s:o 
NC:6JS G KtY 
NC:6JS·GT K 

6Q 

Volts 
Ampere 

Type Type Type 
6]5* 6]5-G .. 6]5-GT 

Guo-PLATE CAPACITANCE(Approx.). . . 3.4 4.0 "'"f 
GRID-CATHODE CAPACITANCE(Approx.). 3.4 4.2 /.&/Af 
PLATE-CATHODE CAPACITANCE(Approx.) 3.6 5.0 µµf 

• With ahell connected to cathode. • With cloae-fittin& llhield connected to cathode. 

~ Class A1 Amplifler 
Types 6]5, 6/5-G Type 6]5-GT 

PLATE VoLTAGE . . . . . . . . . . . . . . . . . 300 max. 250 max. Volta 
GRID VOLTAGE . . . . . . . . . . . . . . . . . . 0 min. 0 min. Volts 
PLATE D1ss1PATION . . . . . . . . . . . . . . 2.5 max. 2.5 max. Watts 
TYPICAL OPERATION (6J5, 6J5-G, 6J5-GT): 

Plate Voltage. .. .. . .. .. . .. .. . • • 90 250 Volts 
Grid Voltage*. . . . . . • . . . . . . . . . . 0 -8 Volta 
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R C A RECEIVING 

Plate Current ................ . 
Plate Resistance .............. . 
Amplification Factor .......... . 
Transconductance ............ . 

10 
6700 

20 
3000 

T U B E 

9 
7700 

20 
2600 

•The d-c resistance in the grid circuit should not exceed 1.0 megohm. 

INSTALLATION and APPLICATION 

MANUAL 

Milliamperes 
Ohms 

Micromhos 

The base of each type fits the standard octal socket which may be installed to 
hold the tube in any position. Physical characteristics of the 6J5, 6J5-G, and 
6J5-GT are shown in Figs. 1-3, 2-17, and 2-8, respectively, in the OUTLINES 
SECTION. For heater operation and cathode connection, refer to TYJ)e 6A8. 
For application, see Type 6C5, and Type 6F8-G in RESIST ANGE-COUPLED 
AMPLIFIER CHART. 

AVERAGE PLATE CHARACTERISTICS 16...---.--.---r-r-...--.----.--,---.--...--.----.-~-~~ 

.. 
~ 
L 
:I 
~ 

TYPE 6J5 
E ,=6.l VOLTS 

3at---+--+--f--+----il­
i .. 
3 
L 

TRIPLE-GRID 
DETECTOR AMPLIFIERS 

The 6J7 and 6J7-G are triple-grid 

ffC-4771 

6J7 
METAL 

tubes of the heater-cathode type rec- 6J 7 G 
ommended for service as biased detec- • 
tors. In such service these tubts are 
capable of delivering a large audio-

frequency output voltage with relatively small input. Other applicationa include 
their use as high-gain amplifiers. 

* CHARACTERISTICS 
HEATER VoLTAGB (A.C. or D.C.) • • • • • • • • . • . • . . • • . . 6.3 
HEATER CuKRBNT............................... 0.3 
PBNTODE CoNNECTtoN: Type 6]7* Type 6]7-G 

Volta 
Ampere 

Grid-Plate Capacitance ............. 0.005 max. 0.007 max.•• p.p.f 
Input Capacitance. . . . . . . . . . . . . . . . . 7 4.6•• IAP-f 
Output Capacitance. . . . . . . . . . . . . . . . 12 12•• p.µf 

TRIODE CONNECTION: 
Grid-Plate Capacitance. . . . . . . . . . . . . 2 1.8° p.p.f 
Grid-Cathode Capacitance. . . . . . . . . . 5 2.6° p.µf 
Plate-Cathode Capacitance . . . . . . . . . 14 1. 7° µµf 

• With shell connected to cathode. .. With ci<>N-fittina: llhield connected to cathode 
• Without 1hield-can. 
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R C A RECEIVING T U 8 E MANUAL 

As Class A Amplifler - Pentode Connection 
PLATE VoLTAGE................................. 300 max. 
ScREEN VoLTAGE (Grid No. 2)..................... 125 max. 
Sc1tEEN SUPPLY VOLTAGE......................... 300 max. 
GRID VOLTAGE (Grid No. 1). . . . . . . . . . . . . . . . . . . . . 0 min. 
Pr.ATE DISSIPATION . . . . . . . . . . . . . . . . . . . . . . . . . 0.75 max. 
ScREEN DISSIPATION . . . . . . . . . . . . . . . . . . . . . . 0.1 max. 
TYPICAL OPERATION: 

Volts 
Volts 
Volts 
Volts 
Watt 
Watt 

Plate Voltage ........................ . 100 250 Volts 
Screen Voltage ....................... . 
Grid Voltaget ........................ . 
Suppressor ........................... . 
Plate Current ........................ . 

100 100 Volts 
-3 -3 Volts 

Connected to cathode at socket 
2 2 Milliamperes 

Screen Current ....................... . 0.5 0.5 Milliampere 
Plate Resistance ...................... . 1.0 t Megohm 
Transconductance .................... . 1185 1225 Micromhos 
Grid Voltage (Approx.)00 

.•••••••••••••• -7 -7 Volts 
00 For cathode-current cut-off. t Great.er than 1.0 megohm. 

As Class A, Amplifler - Triode Connection 
(Screen and suppressor tied to plate) 

PLATE VOLTAGE • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250 max. 
GRID VOLTAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 min. 
PLATE & &REEN DISSIPATION ('Total). . . . . . . . . . . . . . 1. 75 max. 
TYPICAL OPERATION: 

Plate Voltage ........................ . 
Grid Voltaget ........................ . 
Plate Current ........................ . 
Plate Resistance ...................... . 
Amplification Factor .................. . 
Transconductance .................... . 

180 
-5.3 

5.3 
11000 

20 
1800 

250 
-8 

6.5 
10500 

20 
1900 

i The d-c reaiatance in the grid circuit ahould not exceed 1.0 megohm. 

INSTALLATION and APPLICATION 

Volts 
Volts 
Watts 

Volts 
Volts 
Milliamperes 
Ohms 

Micromhos 

The base of either the 6J7 or 6J7-G fits the standard octal socket which may 
be installed to hold the tube in any position. Physical characteristics of the 617 
and the 617-G are shown in Figs 1-5 and 2-15. respectively, in the OUTLINES 
SECTION. For beater operation and n1thode connection, refer to Type 6A8. 

The screen voltage may be obtained from a potentiometer or bleeder circuit 
across the B-cupply source. Due to the screE'n-cum-nt characteristics of these tubes, 
a resistor in series with the high-voltage supply may be employed for obtaining the 
screen voltage, provided the cathode-resistor method of bias control ls used. This 
method, however, is not recommended if the high-voltage B-supply exceeds 300 
volta. 

As a biased detector, the 6J7 or 6J7-G can deliver a large audio-fr~uency 
output voltage of good quality with a fairly small rad~frequency signal input. 
Typical recommended oonditions for either of these types as a biased detector are 
as follows: 

Plate Supply• . . . . . . . . . . . 100 100 250 250 Volts 
Screen Voltage . . . . . . . . . . 12 30 50 100 Volts 
Grid Voltage............ -1.16 -1.83 -2 -4.3 Volts 
Cathode Resistor . . . . . . . . 18000 10000 3000 10000 Ohms 
Suppressor. . . . . . . . . . . . . . Connected to cathode at aockt-t 
Cathode Cur. (Zero Sl.gnal) 0.63 0.183 0.65 0.43 Milliampere 
Plate Resistor. . . • . . . . . . . 1.0 0.25 0 25 0.50 Megohm 
Blocking Condenser. . . . . . 0.01 0.01 0.03 0.03 ,,c 
Grid Resiatort. . . . . . . . . . . 1.0 0.5 0.25 0.25 Megohm 
R-F Signal (RMS)•• . . . . . 1.05 1.6 1.18 1.37 Volta 

* Vol tap at plate will be PLATE-SUPPLY voltaae leN volta&e drop In plate reeiator cauaed 
by plate current. 

t For the following amplifier tube . 
.. With theae eignal voftage1 modulated 20%. the voltage output under each aet of operatin1 

conditloa ie 17 peak volta at the grid of the following amplifier, a value awlicient to meure full 
audio output from a Type 6F6 at 250 volta on plate. 
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DetKtor bias may be obtained from a bleeder circuit, from a resistor in the 
cathode circuit, or from a partial cathode-biasing circuit. The cathode-resistor 
method permits of higher output at low percentage modulation, since the input 
signal may be increased almost in inverse proportion to the modulation without 
resulting in objectionable distortion. 

As audio-frequency amplifier pentodes in resistance-coupled circuits, these 
tubes may be operated as shown in the RESISTANCE-COUPLED AMPLIFIER 
CHART. 

As a radio-frequency amplifier pentode, the 6J7 or 6J7-G may be used particu­
larly in applications where the r-f signal applied to the grid is relatively low, that 
is. of the order of a few volts. In such cases either screen or control-grid voltage 
(or both) may be varied to control the receiver volume. When larger signals are 
involved. a super-control amplifier tube should be employed to prevent the occur­
rence of excessive cross-modulation and modulation-distortion. Recommended 
operating conditions for amplifier services are given under CHARACTERISTICS. 

AV[RAGE F'LATE CHARACT(RISTIOS 

I 0 -- TYPE 6J7 
·- - SUPPRESSOR VOL TS;: 0 -0,S 

I SCREEN VOLTS-100 

'( CON fROL - GRID VOLTS tc,;: -1.0 

I I 
-1.s 

r -2.0 

/ 
-2.5 

'I" I -3.0 

y 
I -4.0 

1..-- -5.0 

•o 160 2-'40 320 
PLATC VOL.TS 

400 4&0 
9ZC-4?'41 

TRIPLE-GRID 
DETECTOR AMPLIFIER 

The 6J7-GT ia a triple-grid detector 
amplifier of the heater type recom­
mended for service as a biased detector. 
In such service it is capable of deliver­
ing a large audio-frequency output 
voltage with relatively small input. 

6J7-GT 

GT-7R (6J7-GT) 

* CHARACTERISTICS 
HEATER VoLTAGE (A.C. or D.C.) ................. . 
HEATER CURRENT .............................. . 
GRID PLATE CAPACITANCE* ...................... . 
INPUT CAPACITANCE* ............................ . 
OUTPUT CAPACITANCE* .......................... . 

6.3 
0.3 

0.005 max. 
5.2 
12 

• With cl<Me-fitting shield connected to catbocle. Values are apprO'.Ximate. 

As Oass A1 Amplifier - Pentode Comedian 

Volts 
Ampere 
j,lj,lf 

j,lj,I{ 

j,lj,lf 

PLATE VoLTAGB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • 250 max. Volt! 
ScREBN VOLTAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125 max. Volts 
Sell.REN SUPPLY VoLTAGE......................... 250 max. Volts 
Gaw VOLTAGE . • • • • . • • • . . . . . . . . . . . . . . . . . . . . . . . . • 0 min. Volts 
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PLATE D1ssrPATJON •.•••••.••••••••••••••••••••.• 
ScREEN DISSIPATION .•. , ••••.•••••..••••••••••••• 
TYPICAL OPERATION: 

Values are same as those shown for Type 6J7. 

0.75 max. Watt 
O.l max. Watt 

As Class A 1 Amplifier-Triode Connection 
(Screen and suppressor tied to plote) 

Maximum ratings and typical operation are the same as for the Type 6J7. 

INSTALLATION and APPLICATION 

For installation, refer to Type 6D8-G: and for application, to Type 6J7. 
Phvsical characteristics of the 6J7-GT are shown in Fig. 2-6, OUTLINES SECTION. 
Complete shielding of the 6J7-GT is generally necessary to prevent intercoupling 
between its circuits and the circuits of other stages. 

HI-MU TRIODE 

6K5-G The 6K5-G is a high-mu triode of 
the heater-cathode type dt'Signed for 
use as a voltagE> amplifier in receiver 
circuits designed for its characteristics. 

CHARACTERISTICS 
HEATER VoLTAGE (A.C. or D.C.) .•.••••••••••••••• 
HEATER CURRENT •..•••••........••••••••.••.••• 
PLATE VOLTAGE • • • • • • • . • • . . . • . • . • • • • • • • • 100 
GRID VOLTAGE • • • • . . . . • • . • • • . • . • • • • • . • • • -1.5 
PLATE CURRENT. . • • • • • • • • • . • • . • . • • • • . . . • 0.35 
PLATE RE51STANCE....................... 78000 
AMPLIFICATION FACTOR................... 70 
TRANSCONDUCTANCE . • . . • • . . . . . • • • • • • . . • • 900 
GRID-PLATE CAPACITANCE* •...•....•••••••...••.• 
GRID-CATHODE CAPACITANCE* ....•••.••••.•••.•.•. 
PLATE-CATHODE CAPACITANCE* •.••.•••••••••.....• 

• With no shield. Values are approximate. 

6.3 
0.3 
250 
-3 
u 

50000 
70 

1400 
2.0 
2.4 
3.6 

INSTALLATION and APPLICATION 

G-SU 

Volts 
Ampere 
Volts 
Volts 
Milliampere 
Ohms 

Micromhos ,,.,.r 
µµ( 
µµf 

The base of the 6K5-G fits the standard octal soc-ket which may be mounted 
to hold the tube in any position. Physical characteristics of the 6K5-G are shown 
in Fig. 2-15, OUTLINES SECTION. Heater operation and cathode connection 
are the same as for Type 6A8. 

As a class A, amplifier, the 6K5-G may be operated in resi~tanC'e-coupled 
amplifier circuits. When the 6K5-G is used to amplify the output of the 6H6 diode, 
it is recommended that fixed bias be employed. Diode-biasing of the 6K5-G is 
not suitable because of the probability of plate-current cut-off, even with small 
signal voltages applied to the diode circuit. 

6K6-G 

POWER AMPLIFIER 
PENTODE 

The 6K6-G is a power-amplifier pen­
tode of the heater-cathode type for 
use in circuits designed for its char­
acteristics. It is capable of delivering 
a moderate power output with a rel­
atively small input voltage. 
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* CHARACTERISTICS 
HEATER VOLTAGE (A.C. or D.C.) ..........•....... 
HEATER CURRENT .............................. . 

As Class A1 Amplifier 

6.3 
0.4 

MANUAL 

Volta 
Ampere 

PLATE VOLTAGB ........•...............•........ 
ScREEN VoLTAGB ......••...................•.... 
Pt.ATE DISSIPATION ...................•.•........ 
ScREEN D1ss1PATION ..........................•.. 

315 max. Volts 
285 max. Volts 
8.5 max. Watts 
2.8 max. Watts 

TYPICAL OPERATION: 
Plate Voltage ....•....•....... 
Screen Voltage ..•..........•.. 
Grid Voltage_. ............... .. 
Peak A-F Gnd Voltage ........• 
Zero-Si~al Plate Current ..•.•.. 
Max.-S1gnal Plate Current ..... . 
Zero-Signal Screen Current ..... . 
Max.-Signal Screen Current .... . 
Plate Resistance .......•.•..... 
Transconductance ............ . 
Load Resistance .............. . 
Total Harmonic Distortion ..... . 
Max.-Signal Power Output ..... . 

100 
100 
-7 
7 
9 

9.5 
1.6 

3 
104000 

1500 
12000 

11 
0.35 

250 
250 
-18 

18 
32 
33 

5.5 
10 

68000 
2300 
7600 

11 
3.4 

315 
250 
-21 

21 
25.5 

28 
4 
9 

75000 
2100 
9000 

15 
4.5 

INSTALLATION and APPLICATION 

Volta 
Volts 
Volts 
Volts 
Milliamperes 
Milliamperes 
Milliamperes 
Milliamperes 
Ohms 
Micromhos 
Ohms 
Per cent 
Watts 

The base of the 6K6-G fits the standard octal socket which may be installed 
to hold the tube in any position. Heater operation is the same as that for Type 
6A8. except for series operation. The heater of thP 6K6-G may be operated in 
series with the heaters of other types having lower heater-current ratings if the 
heaters of these types are shunted with suitable resistors to pass the current in 
excess of that for which the types are rated. For cathode connection, refer to 
Typt> 6A8. Physical characteristics of the 6K6-G are shown in Fig. 2-17, OUT­
LINES SECTION. 

For the power amplifier stage of receivers. the 6K6-G may be used either 
singly or in push-pull combination. More than one audio stage preceding the 
6K6-G is undesirable because of the possibility of mKrophonic disturbances result­
ing from the high level of amplification. 

Any conventional type of input coupling may be used provided the resistance 
added to the jirid circ.-uit by this device is not too high. Transformer- or impedance­
coupling devices are recommended. When the gi id circuit has a resistance not 
higher than 0.1 megohm fixed bias may be used; for higher valuPS, cathode bias 
is required. With cathode bias, the grid circuit may have a resi~tance a& high as, 
but not greater than, 1.0 megohms. provided the he.ater voltage does not rise more 
than 10% above the rated value under any condition of operation. 

p~C2 Ct 
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POWER AMPLIFIER PENTODE 
The 6K6-GT is a power-amplifier 

pentode of the heater-cathode type. 
It is similar to the 6K6-G but is con- 6 K6 • GT 
structed in a smaller bulb. Physical 
characteristics of the 6K6-GT are 
shown in Fig. 2-8. OUTLINES SEC-
TION. Installation and application 
of the 6K6-GT are the same as for the 
Type 6K6-G. 

CHARACTERISTICS 
HEATER VOLTAGE (A.C.) ...................... . 
HEATER CURRENT ......•••..........•.•....... 

6.3 Volts 
0.4 Ampere 

PLATB VOLTAGE . . . . . • • . . • . • . 180 250 max. 
ScllBBN VoLtAGB • • • • • • • • • • • • 180 250 max. 
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GR.ID VOLTAGE ........••.... 
PLATE Cu:n.ENT ............ . 
ScREEN CURRENT ........... . 
PLATE R1msTANCE (Approx.) . 
TRANSCONDUCTANCE ........ . 
LoAD RESISTANCE .......... . 
TOTAL HARMONIC DISTORTION. 
PowBR OUTPUT ............. . 

-13.5 
18.5 
3.0 

81000 
1850 
9000 

10 
1.5 

T U 8 E 

-18 
32 
5.5 

68000 
2200 
7600 

10 
3.4 

-16.5 
34 
5.7 

65000 
2300 
7000 

7 
3.2 

6K7 
TRIPLE-GRID 

SUPER-CONTROL AMPLIFIER 
METAl The 6K7 and 6K7-G are triple-grid 

super-control amplifiers of the heater­
cathode type recommended for service 

6 K7• G in the radio- or intermediate-frequency 
stages of radio receivers. The ability 
of these tubes to handle unusual signal 

MANUAL 

Volts 
Milliamperes 
Milliamperes 
Ohms 
Micromhos 
Ohms 
Per cent 
Watts 

voltages without cross-modulation and 
modulation-distortion makes them adaptable to the r-f and i-f stages of receivers 
employing automatic volume control. 

* CHARACTERISTICS 
HEATER VoLTAGE (A.C. or D.C.) ................. . 6.3 

0.3 
Volta 
Ampere HEATER CURRENT .............................. . 

GRID-PLATE CAPACITANCE ........... . 
INPUT CAPACITANCE ................. . 
0uTPUT CAPACITANCE ............... . 

• With &hell connected to cathode. 

Typ, 6K7° Typ, 6K7-<r0 

0.005 max. 0.005 max. µpf 
7 5 /J/Jf 

12 12 /.1/Jf 
00 With cloee-littina ahield connected to cathode. The ableld in the dome ia connected 

internally to the cathode. 

As Class A1 Amplifier 
PLATB VOLTAGE ................................. . 300 max. Volta 

125 ma.i. Volta 
300 max. Volts 

ScJtEBN VOLTAGE ................................ . 
ScRBBNSUPPLYVOLTAGE ......................... . 
CoNTJI.OL-GRIDVOLTAGB .......................... . 0 min. Volts 

2.75 max. Watts 
0.35 ma.i. Watt 

PLATE DISSIPATION .....•......................... 
ScREBN DISSIPATION ..........................••.• 
TYPICAL 0PBJI.ATION: 

Plate Voltage ............ . 
Screen Voltage ........... . 
Grid Voltage ............. . 
Suppresaor ............... . 
Plate Current ........... .. 
Screen Current ........... . 
Plate Resistance (Approx.) .. 
Transconductance ........ . 
Grid Voltage (Approx.) for 

90 
90 
-3 

5.4 
1.3 
0.3 

1275 

transcond. of 2 micromhos. -38.5 

180 250 250 Volts 
75 100 125 Volts 
-3 -3 -3 Volts 

Connected to cathode at socket 
4.0 7.0 10.5 Milliamperes 
1.0 1.7 2.6 Milliamperes 
1.0 0.8 0.6 Megohm 

1100 1450 1650 Micromhoa 

-32.5 --42.5 -52.5 Volta 

INSTALLATION and APPLICATION 
The base of either the 6K7 or the 6K7-G fits the standard octal socket which 

may be installed to hold the tube in any position. Physical characteristics of the 
6K7 and 6K7-G are shown in Figs. 1-5 and 2-15. re,pectively in the OUTLINES 
SECTION. For hea&er operation and cathode connection. refer to Type 6A8. 
Voltare aupplies and applications are the same as for Type 6SK7. 

-118-



R C A RECEIVING T U B E MANUAL 

AVERAGE PLATE CHARACTERISTIC; 
I 

TYPE 6K7 

sc~:~·ti~~;~,oo 
1,-s,uPPRDSOR VOL ts= O 

I C::ONTRC L-GRIO VOLTS £c1=0 

-----~ ,,---• -'/ 
' ., 1,,,.,-
' , -

0 ,u 160 240 320 
PLAT£ VOLTS 

E = 

4Ou 480 

-I 

-2 

-3 

-• 
• -· 1 

-• _,n 
-to 

-20 

• 60 
92C-.a742 

TRIPLE-GRID 
SUPER-CONTROL AMPLIFIER 

6K7-GT H The 6K7-GT is a triple-grid super-
control amplifier. It is similar in char­
acteristics, installation, and application 
to the 6K7-G, but is somewhat smaller 

GT-7R (6K7-GT) in size. Physical characteristics are 
shown in Fig. 2-6, OUTLINES SECTION. 

* CHARACTERISTICS 
HEATER VOLTAGE (A.C. or D.C.) ................. . 
HEATEiR CUii.RENT ••.•••••....................... 
GRID-PLATE CAPACITANCE ••..................... ' 
INPUT CAPACITANCE• .••••..•••................... 
OUTPUT CAPACITANCE• .••.•••...•.•..•..•.••••... 

6.3 
0.3 

0.005 max. 
4.6 
12 

• With cloe-fitting shield connected to cathode. Values are Approximate. 

As Class A, Amplifler 

PLATE VOLTAGE .••......•......•.•..........•... 
ScREEN VOLTAGE ...••.........•................. 
ScREEN SUPPLY VOLTAGE .........•.•••........... 
CONTROL-GRID VOLTAGE ......................... . 
PLATE DISSIPATION ..••••..•..................... 
ScREEN DISSIPATION .••.•....................•... 
TYPICAL OPERATION: 

250 max. 
125 max. 
250 max. 

0 min. 
2.75 max. 
0.35 max. 

Volts 
Ampere 
µµ{ 
µµ( 
µµf 

Volts 
Volts 
Volts 
Volts 
Watts 
Watt 

Plate Voltage . . . . . . . . . . . . . . . . . . . . . . . . . 100 250 Volts 
Screen Voltage . . . . . . . . . . . . . . . . . . . . . . . . 100 100 Volts 
Grid Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . -3 -3 Volts 
Suppressor ............................ Connected to cathode at socket 
Plate Current . . . . . . . . . . . . . . . . . . . . . . . . . 6.5 7.0 Milliamperes 
Screen Current . . . . . . . . . . . . . . . . . . . . . . . . 1.6 1.7 Milliamperes 
Plate Resistance (Approx.). . . . . . . . . . . . . . 0.25 0.8 Megohm 
Transconductance . . . . . . . . . . . . . . . . . . . . . 1325 1450 Micromhos 
Grid Voltage (Approx.) for transcond. of 

2 micromhoa ...................... .. -38.5 -42.5 Volta 
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6K8 
METAL 

TRIODE-HEXODE 
CONVERTER 

The 6K8 is a multi-electrode tube of 
metal construction consisting of a 
triode oscillator and a hexode mixer 
in a single envelope. The design of 
the 6K8 reduces interaction between 

8K 

the oscillator and mixer sections of the tube. and thereby permits optimum per­
formance at the high as well as the low radio frequencies. 

* CHARACTERISTICS 
HEATEII VoLTAGE (A.C. or D.C.) .•................ 
HEATER CURRENT .............................. . 
DIRECT INTERELECTRODE CAPACITANCES (Approx.):0 

Hexode Grid No. 3 to Hexode Plate ............. . 
Hexode Grid No. 3 to Triode Plate ............. . 
Hexode Grid No. 3 to Triode Grid and Hexode 

Grid No. 1 ................................. . 
Triode Grid and Hexode Grid No. 1 to Triode Plate 
Triode Grid and Hexode Grid No. 1 to Hexode Plate 
Hexode Grid No. 3 to All Other Electrodes = R-F 

Input ..................................... . 
Triode Plate to All Other Electrodes except Triode 

Grid and Hexode Grid No. 1 = Oscillator Output 
Triode Grid and Hexode Grid No. 1 to All Other 

Electrodes except Triode Plate = Oscillator Input 
Hexode Plate to All Other Electrodes = Mixer Out-

put ....................................... . 
• With ahell connected to cathode. 

As Frequency Converter 

HEXODE PLATE VOLTAGE ........................ . 
HnoDB &REEN VOLTAGE (Grids No. 2 and 4) ..... . 
HEXODK 5<:REBN SUPPLY VOLTAGE ................ . 
Haxooa CoNTROL-GRrn VoLTAGB (Grid No. 3) ..... . 
TRIODE PLATE VOLTAGE ......................... . 
HEXODE PLATE DISSIPATION ..•................... 
HEXODB ScREl!.N DISSIPATION .................... . 
TRIODE PLATE DISSIPATION ...................... . 
TOTAL CATHODE CURRENT ....................... . 
TYPICAL 0PKRAT10N: 

Hexode Plate Voltage ................. . 
Hexode Screen Voltage ................ . 
Hexode Control-Grid Voltage .......... . 
Triode Plate Voltage .................. . 
Triode Grid Resistor .................. . 
Hexode Plate Resistance (Approx.) ..... . 
Conversion Transconductance .......... . 
Hexode Control-Grid Voltage (Apprnx.) 

for conversion transconductance of 2 
micromhos ......................... . 

Hexode Plate Current ................. . 
Hexode Screen Current. ............... . 
Triode Plate Current .................. . 
Triode Grid and Hexode Grid No. 1 Current 
Total Cathode Current ................ . 

100 
100 
-3 

100 
50000 

0.4 
325 

-30 
2.3 
6.2 
3.8 

0.15 
12.5 

6.3 
0.3 

0.03 max. 
0.02 max. 

0.2 max. 
1.1 
0.1 max. 

6.6 

3.2 

6.0 

3.5 

300 max. 
150 max. 
300 max, 

0 min. 
125 max. 

0.75 max. 
0.7 max. 

0.75 max. 
16 max. 

250 
100 
-3 

100 
50000 

0.6 
350 

-30 
2.5 
6.0 
3.8 

0.15 
12.5 

Volts 
Ampere 

µµf 
µµf 

µµf 
µµ( 
µµf 

µµf 

µµf 

µµf 

µµf 

Volts 
Volts 
Volts 
Volts 
Volts 
Watt 
Watt 
Watt 
Milliamperes 

Volts 
Volta 
Volts 
Volts 
Ohms 
Megohm 
Micromhos 

Volts 
Milliamperes 
Milliamperes 
Milliamperes 
Milliampere 
Milliamperes 

The tranec:onductance of the triode eec:tion, not oecillating, of the 6K8 i1 approximately 3000 
micromboe when the triode plate voltage ii 100 Yolt1, and tbe triode ,irid voltaae i1 O volta. 
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INSTALLATION and APPLICATION 
The base of the 6KB fits the standard octal socket which may be installed 

to hold the tube in any position. Physical characteristics of the 6K8 are shown 
in Fig. 1-6, OUTLINES SECTION. Heater operation and cathode connection 
are the same as for Type 6A8. 

As a frequency conTerter in superhPterodyne circuits, the 6KB supplies the 
local oscillator frequency and mixes it with the radio-input frequency to provide 
the intermediate frequency. Design information for th1S service is given under 
CHARACTERISTICS. 

The stability of operation of the 6KB is due to the fact that the oscillator 
frequency is not critical to changes in oscillator-plate voltage or signal-grid bias. 
In some circuits, changes in these voltages are due to poor power-supply regulation 
and the normal action of the ave circuit. Operation of the 6KB with a hexode­
screen supply of 100 volts is recommended with a plate supply of either 100 or 250 
volts. In series-fed oscillator circuits, the 100-volt hexode-screen supply may be 
taken from the same point in the power-supply 
system as are the screen supplies for the r-f and 
i-f tubes. In shunt-fed circuits, a resistor or 
choke must be used in the oscillator-plate cir­
cuit. The common point in the supply circuit 
must be adequately by-passed to ground. 

OPERATION CHARACTERISTICS 

The rCC'ommended oscillator-grid current of 
150 mirroamperes is obtained easily; a value be­
low 100 microamperes is not recommended. The 
osclllator coils used with pentagrid converter 
types may not be suitable for the 6KB due to 
the possibility of over-exciting the oscillator unit. 
Such coils may be used if the oscillator-plate 
voltage ls reduced, or if the number of turns on 
the tickler coil or the mutual inductance be­
tween tickltt and secondary coils is reduced. 

The bias voltage applied to the hexode 
control-grid may be vaned from -3 volts to 
cut-off to control the translation gain of the 
tube. The extended cut-off may be used in 
combination with that of super-control amplifier 
tubes to adjust receiver sensitivity. 

0,1 0.2 0.3 o • .c 
TR1OD[ GFUD I. H[XODt 11111D N:I 
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DETECTOR AMPLIFIER TRIODE 
The 6L5-G is a three-electrode tube 

of the heater-cathode type for use as 
an amplifier, detet·tor, or oscillator in 
circuits designed for its characteristics. 
The low heater current is a considera-
tion in applications where economy of 
power is important. 

CHARACTERISTICS 
HEATER VoLTAGB (A.C. or D.C.) . . . . . . . • . . . . . • . . . . 6.3 
HEATER CURRENT . . . . • . . . . . • . . . . • . . . . . . . . . . . . . . . 0.15 

6L5-G 

PLATE VOLTAGE . • • • • • • • . . . . . . . . . . . . . . • . • 135 250 max. 

Volts 
Ampere 
Volts 

GRID VOLTAGE . . . . . . • . • . . • . . • • . . . • . . . . • . -5 -9 
PLATE CUR.RENT. . . . . . . . . . . . . . • . . . . . . . . . . 3.5 8 
PLATE RESISTANCE....................... 11300 9000 
AMPLIFICATION FACTOR................... 17 17 

Volts 
Milliamperes 
Ohms 

TRANSCONDUCTANCE . . . . . . . . . . . . . . . . • . . . . 1500 1900 Micromhos 
Guo B1As VOLTAGE (Approx.) 0

•••••••••••• -11 -20 Volts 
Guo-PLATE CAPACITANCE (Approx.)• . . . . . . . . . • . . . . 2.7 ""f 
GR.ID-CATHODE CAPACITANCE (Approx.)•. . . . . . . . . . . . 3.0 111-1! 
PLATE-CATHODE CAPACITANCE (Approx.)•. . . . . . . . . . . 5.0 111-1f 

• For cathode current cut-off. • With cloae-fittinii shield connected to cathode. 
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INSTALLATION and APPUCA TION 
The base of the 6L5-G fits the standard octal socket which may be mounted 

to hold the tube in any position. Physical characteristics of the 6L5-G are shown 
in Fig. 2-17, OUTLINES SECTION. Heater operation and cathode connection 
are discussed under Type 6A8. 

As a class A1 amplifier, the 6L5-G may be operated in resistance-coupled 
circuits as shown in the RESISTANCE-COUPLED AMPLIFIER CHART. 

6L6 
METAL 

6L6-G 

BEAM POWER AMPLIFIERS 

The 6L6 and 6L6-G are power-am­
plifier tubes for use in the output stage 
of radio receivers, especially those 
designed to have ample reserve of 
power-ddivering ability. The 6L6 
and 6L6-G provide high power output 
sensitivity and high efficiency. The 
power output at all levels has low third 

Gz G1 

p 

. 
H H 

S 6L6 
NC:&L6-G KEY Per 

7AC 

and negligible higher-order harmonic distortion. For discussion of beam power 
amplifier considerations, refer to section on ELECTRONS and ELECTRODES. 

* CHARACTERISTICS 
HEATER VOLTAGE (A.C. or D.C.) .......•.......... 
HEATER CURRENT ......•......••...........••... 

6.3 
0.9 

As Single-Tube Class A, Amplifier 

Volts 
Ampere 

PLATE VOLTAGE . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • . . • 360 max. Volts 
ScREEN VoLTAGE................................ 270 max. Volts 
PLATE DISSIPATION . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . 19 max. Wattl 
ScREEN DtSSIPATION . . . . . . . . . . . . . . . • . . . . . . . . . . . . . 2.5 max. Watts 
TYPICAL OPERATION: 

Fixed Bias 
Plate Voltage ............. 250 350 
Screen Voltage ............ 250 250 
Grid Voltage .............. -14 -18 
Cathode Resistor .......... 
Peak A-F Grid Voltage ..... 14 18 
Zero-Si~al Plate Current ... 72 54 
Max.-S1gnal Plate Current .. 79 66 
Zero-Si~al Screen Current .. 5 2.5 
Max.-S1gnal Screen Current . 7.3 7 
Plate Resistance ........... 22500 33000 
Transconductance ......... 6000 5200 
Load Resistance ........... 2500 4200 
Total Harmonic Distortion .. 10 15 
Max.-Signal Power Output .. 6.5 10.8 

Cathod, Bias 
250 300 
250 200 

170 220 
14 12.5 
75 51 
78 54.5 

5.4 3 
7.2 4.6 

2500 4500 
10 11 

6.5 6.5 

Volts 
Volta 
Volta 
Ohms 
Volts 
Milliamperes 
Milliamperes 
Milliamperes 
Milliamperes 
Ohms 
MicromhOB 
Ohms 
Per cent 
Watts 

As Single- Tube Class A1 Amplifler - Triode Connection t 
PLATE VOLTAGE . . . . . . . . . • . . . . . . . . . . . • • . . . . . . • • • • . 250 max. Volts 
PLATE AND ScREBN D1ss1PATION (Total). . . . . . . . . . . . . 10 max. Watts 
TYPICAL OPERATION: 

Plate Voltage ....•...•.... 
Grid Voltage ............. . 
Cathode Resistor ......... . 
Peak A-F Grid Voltage .... . 
Zero-Si~al Plate Current .•. 
Max.-S1gnal Plate Current .. 
Plate Resistance ......•.... 

t Sena CODDeCted to l)latll. 

Fixed Bias Cathode Bias 
250 250 
-20 

20 
40 
44 

1700 
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Amplification Factor ...... . 
Transconductance ........ . 
Load Resistance .......... . 
Total Harmonic Distortion .. 
Max.-Signal Power Output .. 

8 
4700 
5000 

5 
1.4 

6000 
6 

1.3 

As Push-Pull Class A1 Amplifler 

Micromhos 
Ohms 
Per cent 
Watts 

PLATE VOLTAGE .•.....•........•••.•••.••..••••. 
ScREEN VOLTAGE ••......•........•.......•...•.. 
PLATE DISSIPATION ..•••••.•..••• , •••...• , ••••... 
ScREEN DISSIPATION .•••• , ••••••••••••..••••••... 

360 max. Volts 
270 max. Volts 

19 max. Watts 
2.5 max. Watts 

TYPICAL OPERATION: Values ar,for two tubes 
Fixed Bias Cathode Bias 

Plate Voltage ................ . 250 270 270 
250 270 270 
-16 -17.5 

Screen Voltage ............... . 
Grid Voltage ................. . 
Cathode Resistor ............. . 125 
Peak A-F Grid-to-Grid Voltage .. 
Zero-Si~al Plate Current ...... . 
Max.-Stgnal Plate Current ..... . 
Zero-Si~al Screen Current ..... . 
Max.-S1gnal Screen Current .... . 

32 35 40 
120 134 134 
140 155 145 
10 11 11 
16 17 17 

Plate Resistance .............. . 24500 23500 
Transconductance ............ . 5500 5700 
Effective Load Resistance (Plate-

to-plate) ................... . 
Total Harmonic Distortion ..... . 

5000 5000 5000 
2 2 2 

Max.-Signal Power Output ..... . 14.5 17.5 18.5 

As Push-Pull Class AB1 Amplifler 
PLATE VOLTAGE • • • • • • • • . • • • • • • • • . • • • • • • • • • • • • • • • 360 max. 
ScREEN VOLTAGE • • • • • • • • . • • • • • • • • . . • • • • • . • • . • • . • 270 max. 
PLATE DISSIPATION •.•••••.•• , • • . • • • • • • • • • . . . . • • . 19 max. 
ScREEN DISSIPATION . • • • • • • • . • • • . • . • • • • • • • • • • • • • . 2.5 max. 
TYPICAL OPERATION: Values are for two tubes 

Fixed Bias Cathod, Bias 
360 360 360 
270 270 270 

-22.5 -22.5 

Plate Voltage ................ . 
Sere.en Voltage ............... . 
Grid Voltage ................. . 
Cathode Resistor ............. . 250 
Peak A-F Grid-to-Grid Voltage .. 
Zero-Si~al Plate Current ...... . 
Max.-S1gnal Plate Current ..... . 
Zero-Signal Screen Current ..... . 

45 45 57 
88 88 88 

132 140 100 
5 5 5 

Max.-Signal Screen Current .... . 
Effective Load Resistance (Plate-

to-plate) ................... . 

15 11 17 

6600 3800 9000 
Total Harmonic Distortion ..... . 2 2 4 
Max.-Signal Power Output ..... . 26.5 18 24.5 

As Push-Pull Class AB2 Amplifler 
PLATE VOLTAGE • • • . • • • . • • • • • • • • • • • • • • • • • • • • • • • . • 360 max. 
ScREEN VOLTAGE • • • • • • • . • • • • • • • • • • • • • • . . . • • • • • • . 270 max. 
PLATE DISSIPATION • . • • . . • • • • • • • • • • • • • • • • . . . • • • • • 19 ma:i:. 
ScREEN DISSIPATION . . • • • • • • • • • • • • • • • • • • • • • • • • . . • 2.5 max. 
TYPICAL OPERATION: Values are for two tubes 

Fixed Bias 
Plate Voltage ........................ . 
Screen Voltage ....................... . 
Grid Voltaie .........•................ 
Peak A-F Grid-to-Grid Voltage ......•... 

360 360 
225 270 
-18 -22.5 
52 72 
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Volts 
Volt.s 
Ohms 
Volts 
Milliamperes 
Milliamperes 
Milliamperes 
Milliamperes 
Ohms 
Micromhos 

Ohms 
Per cent 
Watts 

Volts 
Volts 
Watts 
Watts 

Volts 
Volts 
Volts 
Ohms 
Volts 
Milliamperes 
Milliamperes 
Milliamperes 
Milliamperes 

Ohms 
Per cent 
Watts 

Volts 
Volts 
Watts 
Watts 

Volts 
Volts 
Volts 
Volta 
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Zero-Signal Plate Current .............. . 
Max.-Signal Plate Current ............. . 
Zero-Signal Screen Current ............. . 
Max.-Signal Screen Current ............ . 
Effective Load Resistance (Plate-to-plate). 
Peak Grid-Input Power• ............... . 
Total Distortion•• .................... . 
Max.-Signal Power Output ............. . 

78 
142 
3.5 
11 

6000 
140 

2 
31 

88 
205 

5 
16 

3800 
270 

2 
47 

Milliamperea 
Milliamperes 
Milliamperes 
Milliamperes 
Ohms 
Milliwattl 
Per cent 
Watts 

• Driver atage should be capable of aupplyine the Krid• of the claaa AB, 1ta1e with the apecifted 
peak values at low distortion. The effective resi1tance per llifid circuit of the claaa AB, ata,re 
should be kept below 500 ohms and the effective impedance at the hleheat deaired raponae fril.. 
quency should not exceed 700 ohms. 

• With aero-impedance driver and perfect reeulatlon, plate-circuit dlatortion doet1 not exceed 
2%. In practice, plate-voltage reeulation, acreen-volta&e reeulation, and erid-bia• reeulatien 
should be not llifeater than 5%, 5% and 3%, reapectively. 

INSTALLATION and APPLICATION 
The base of either the 6L6 or the 6L6-G fits the standard octal socket which 

may be installed to hold the tube in any position. Physical characteristics or the 
6L6 and the 6L6-G are shown in Figs. 1-9 and 2-26, respectively, in the OUT­
LINES SECTION. 

The heater is designed to operate at 6.3 volts. The transformer supplyln& 
this voltage should be designed to operate the heater at this recommended value 
for full-load operatinJ conditions at average line voltage. Under the maximum 
screen and plate dissipation conditions, the heater volta&e should never fluctuate 
so that It exceeds 7.0 volts. For cathode connection, refer to Type 6A8. 

In all services, precautions should be taken to insure that the dissipation 
rating Is not exceeded with expected line-voltage variations, especially in the caaes 
of fixed-bias operation. When the push-pull connection is used, fixed-bias values 
up to 10% of each typical screen voltage can be used without increasing distortion. 

As class A1 power amplifiers, the 6L6 and 6L6-G should be operated aa shown 
under CHARACTERISTICS. The values rover cathode- and fixed-bias operation 
for both types where used as beam power tubes as well as where they are connected 
as triodes, and have been determined on the basis that no grid current flows during 
any part of the input signal swing. The second harmonics can easily be eliminated 
by the use of push-pull circuits. In single-tube resistance-coupled circuits, the 
second-hannonics can be minimized by generating out-of-phase second harmonics 
In the pre-amplifier. 

As push-pull class AB, power amplifiers, the 6L6 and 6L6-G may be operated 
as shown under CHARACTERISTICS. The values shown cover cathode- and 
fixed-bias operation and have been determined on the basis that no grid current 
flows during any part of the input signal swing. 
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The type of input coupling u~ in class A1 and class AB, service should not 
introduce too much resistance in the grid circuit. Transformer- or impedance­
coupling devices are recommended. When the grid circuit has a resii;tance not 
higher than 0.1 megohm. fixed bias may be used; for higher values, cathode bias 
is required. With cathode bias the grid circuit may have a resistance as high as, 
but not greater than, 0.5 megohm provided the heater voltage is not allowed to 
rise more than 10% above the rated value under any condition of operation. 

As push-pull class AB, power amplifiers, the 6L6 and the 6L6-G may be oper­
ated as shown under CHARACTERISTICS. The values cover operation with 
fixed bias and have been determined on the basis that some grid current flows 
during the most positive swing of the input signal. 

Refer to CIRCUIT SECTION for circuits employing the 6L6 or 6L6-G. and 
to the RADIO TUBE APPLICATIONS section for discussion of inverse-feedback 
arrangements. 

AVERAGE PLATE CHARACTERISTICS 
zoo-------~--T:..:;R--r'O.::.;DE'---"'CD;:.:N_;.::NE:..::C.:..;r,.:ccQN;.......~---.---,----,---, 

"' ti 
~ 
~ 
< 

TYPE 6L6 
[f:: 6.3 VOLTS 

~ 1001-----------+l---lo<- . '---'--~--'-----.,.,_--'--J-_ 
i 

PENTAGRID MIXER 
AMPLIFIERS 

92C- 4966 

6L7 
MEUt 

H The 6L7 and 6L7-G are multi-elec-
trode vacuum tubes. Each type is 6 L7 G 
designed with two separate control • 

7T grids shielded from each other. This 
deeign permits each control grid to act 

independently on the electron stream. These tubes, therefore, are especially useful 
as mixers in superbeterodyne circuits having a separate oscillator stage. as well as 
in other applications where dual control is desirable in a single stage. The design 
of the tubes ia such that coupling effects between oscillator and signal circuits are 
made v~ry small. This feature enables the 6L7 and 6L7-G to give high gain in high­
frequency circuits. For general discussion of pentagrid types, see Frequency Con­
version in the RADIO TUBE APPLICATIONS section. 

* CHARACTERISTICS 
HEATER VOLTAGE (A.C. or D.C.) ••••.••••••••••••• 
HBATBR CURRENT ••••.•••••••••••••••••••••••••• 
DIRECT INTERELBCTRODE CAPACITANCES: 

6.3 
0.3 

Type 6L7• Type 6L7-G" 

Volts 
Ampere 

Grid No. 1 to Grid No. 3 . . . . . . . . . . . 0.2 max. 0.2 max. µµf 
Grid No. 1 to Plate . . . . • • . . . . . . . . . . 0.001 max. 0.005 max. µµf 

• With abel1 COIIJIOCted to cathode. • With dole-ftttlnc lhield connected to cathode. 
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Grid No. 3 to Plate ............... . 
Grid No. 1 to All Other Electrodes .. . 
Grid No. 3 to All Other Electrodes .. . 
Plate to All Other Electrodes ...•.... 

As Mixer 

T U B E 

0.1 
7.5 
10 
11 

PLATE VOLTAGE ...... , ..................•..... 
ScREEN VOLTAGE (Grids No. 2 and No. 4) ........ . 
PLATE DISSIPATION ........................... . 
ScREEN DISSIPATION .......... , . , . , ... , . , , . , , , . 
TYPICAL OPERATION; 

Plate Voltage ....................... . 
Screen Voltage ...................... . 
Signal-Grid Voltage (Grid No. 1) ...... . 
Oscillator-Grid Voltage (Grid No. 3)•• .. 
Peak Oscillator Voltage Applied to Grid 

250 
100 
-3 min. 

-10 

0.24 
6 

12 
10 

MANUAL 

,.,.f ,.,.c ,.,.f 
,.,.f 

300 max. Volts 
150 max. Volts 
1.0 max. Watt 
1.5 max. Watts 

250t Volts 
150t Volts 
-6 min.t Volts 

-15 Volts 

No. 3 ...........................•. 12 min. 18 min. Volts 
Milliamperes 
Milliamperes 
Megohm 
Micromhos 

Plate Current ....................... . 2.4 3.3 
Screen Current ...................... . 7.1 9.2 
Plate Resistance ..................... . Greater than 1 
Conversion Transconductance ......... . 375 350 
Signal-Grid Voltage for Conversion Trans-

conductance of 5 Micromhos ........ . -30 --45 Volts 
•• The d-c resistance in ogciliator-grid circuit should be limited to 50000 ohm1. 
t Recommended value• for all-wave receiver•. 

As Class A1 Amplifier 
PLATE VOLTAGE ................................ . 
ScREEN VOLTAGE ............................... . 
PLATE DISSIPATION , . , .......................... . 
ScREEN DISSIPATION , , , , , , . , , .. , ... , . , , , , . , . , ... . 
TYPICAL OPERATION: 

Plate Voltage ................................ . 
Screen Voltage (Grids No. 2 and No. 4) ......... . 
Control-Grid Voltage (Grid No. 1) .............. . 
Control-Grid Voltage (Grid No. 3) ......•....••.. 
Plate Current ................................ . 
Screen CurrPnt ............................... . 
Plate Resistance (Approx.) ..................... . 
Transconductance (Grid No. 1 to Plate) ......... . 
Transconductance with -15 volts bias on Grid No. 1 
Transconductance with-15 volts bias on Grid No. 3 

300 max. Volt 
100 max. Volts 
1.5 max. Watts 
1.0max. Watt 

250 Volts 
100 Volts 
-3 Volta 
-3 Volts 

5.3 Milliamperes 
6.5 Milliamperes 
0.6 Megohm 

1100 Micromhos 
5 Micromhos 
5 Micromhos 

INSTALLATION and APPLICATION 
The base of either the 6L7 or the 6L7-G fits the standard octal socket which 

may be installed to hold the tube in any po&tion. Physical characteristics of the 
6L7 and the 6L7-G are shown in Figs. 1-5 and 2-15, respectively, in the OUTLINES 
SECTION. For heater operation and cathode connection, refer to Type 6A8. 

As JDixera in auperheterodyne circuits, the 6L7 and 6L7-G can mix the input 
from an nternal oscillator with the radio-input frequency to provide the desired 
intermediate frequency. For this service, design information is given under 
CHARACTERISTICS. 

As radio.frequency or Intermediate-frequency ampllfl.en, the 6L7 and 6L7-G 
should be operated as shown under CHARACTERISTICS. In general, properly 
designed radio-frequency transformers are preferable to interstage coupling imped• 
ances, especially in cases where a high-impedance B-supply may cause oscillation 
below radio frequencies, The fact that the grid No. 1-plate capacitance of these 
types is extremely small ia advantageous in circuits where hieb attenuation is 
required. 
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OPERATION CHARACTERISTICS 
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The 6N5 is a high-vacuum heater-

6 cathode tube designed to indicate 
H H visually, by means of a fluorescent 

ELECTRON-RAY TUBE 
Indicator Type 

6
~ target, the effects of a controlling 

voltage. The tube is a voltage indi-

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

" '\ 
"'-
" '-

.......... -
0 

92C-4445 

6N5 

cator and as such is a convenient means to indicate accurate tuning of a radio 
receiver. For a discussion of Electron-Ray Tube considerations, see the RADIO 
TUBE APPLICATIONS section. This type has been superseded by 6AB5/6N5. 

* CHARACTERISTICS 
HEATER VOLTAGE (A.C. or D.C.) ................. . 
HEATER CURRENT .............................. . 
PLATE-SUPPLY VOLTAGE ......................... . 
TARGET VOLTAGE ............................... . 
TYPICAL OPERATION: 

Plate-and-Target Supply ................... . 
Series Triode-Plate Resistor ................ . 
Target Current t0 

•••••••••••••••••••••••••• 

Triode-Plate Current0 
•••••••••••••••••••••• 

Triode-Grid Voltage (Approx.): 

135 
0.25 

2 
0.5 

6.3 
0.15 
180 max. 

{
180 max. 
100 min. 

135 
1.0 
1.9 

0.13 

For shadow angle of 0° . . . . . . . . . . . . . . .. . . . -10 15.5 
For shadow angle of 90° . . . . . . . . . . . . . . . . . . 0 0 
t Subject to wide variations. • For zero triode-grid volta11e. 

INSTALLATION and APPLICATION 

Volts 
Ampere 
Volts 
Volts 
Volts 

Volts 
Megohm 
Milliamperes 
Milliampere 

Volts 
Volts 

The base of the 6N5 fits the standard 6-contact socket which may be installed 
to hold the tube in any position. Physical characteristics of the 6N5 are shown 
in Fig. 2-19, OUTLINES SECTION. Heater operation is similar to that of the 
6D8-G; for cathode connection, see Type 6A8. 

Application and circuits are similar to those for Type 6E5. The low heater 
current makes this tube useful in applications where economy of heater power is 
important. The cut-off characteristic of the triode of the 6N5 is somewhat more 
extended than that of the 6E5. 
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AVE:RAGE CONTROL CHARACTERISTICS 

TYPC 6Af36/6N5 Ef=6.'l VOLTS 

r~;v~f~;~·SJP~L.;-,;,.~~; ,;;_AT( OC· t-- VOl..~~~Bt) ' SLST:~)-M[(,, 

13~ t.0 

-1!. -10 -,s o 
GRIO VOLT~ 

9ZC-4890RI 

DIRECT-COUPLED 
POWER AMPLIFIER 

l'r 1 cr
1 

Pr2 . 
6N6-G 

The 6N6-G is a multi-electrode tube 
of the heater-cathode type consisting 
of two triodes in one bulb. One triode, 
the driver, is directly connected with­
in the tube to the second, or output, 
triode. The 6N6-G is used chiefly for 
replacement in receivers designed for 
its characteristics. 

H H 

* CHARACTERISTICS 
HEATER VoLTAGE (A.C. or D.C.) •••••••••••••••••• 
HEATER CURRENT ••.•••••••••••••••••••••••••••• 

As Class A1 Power Amplifier 
OUTPUT-TRIODE PLATE (PT1) VOLTAGE ••••••••••••• 
INPUT-TRIODE PLATE (Pr1) VOLTAGE ••••.•••••••••• 
INPUT-TRIODE GRID (GT1) VOLTAGE •.•••• • •••••• ,,, 
PEAK A-F GRID (GT1) VoLTAGE .................. . 
0UTPUT-TRIODB PLATE CURRENT •••••••••••••••••• 
INPUT-TRIODE PLATE CURRENT •••••••••••••••••••• 
PLATE RESISTANCE ••••••••••••••••••••••••••••••• 
TRANSCONDUCTANCE (GT1 to PT1) •••.•••••••••••••• 
AMPLIJl'ICATION FACTOR ••••••••••••••••••••••••••• 
LOAD RESISTANCE ••••••••••••••••••••••••••••••• 
TOTAL HARMONIC DISTORTION ••••••••••••••••.•••• 
POWER OUTPUT •••••••••••••••••••••••••••••••••. 

6.3 
0.8 

300 max. 
300 max. 

0 
21 
42 
9 

24000 
2400 

58 
7000 

5 
4 

INSTALLATION and APPLICATION 

8 
NC KEY K 

G-7AU 

Volts 
Ampere 

Volts 
Volts 
Volts 
Volts 
Milliamperee 
Milllamperea 
Ohms 
Micromhos 

Ohms 
Per cent 
Watts 

The base of the 6N6-G fits the standard octal socket which may be mounted 
to hold the tube in any _position. Physical characteristics of the 6N6-G are shown 
in Fig. 2-21, OUTLINES SECTION. Heater operation is the same as for Type 6N7. 

The 6N6-G may be operated as a class A1 power amplifier under conditions 
shown under CHARACTERISTICS. The tube operates without external bia11, 
but the input-triode grid does not draw current because a bias voltage for this grid 
is set up within the tube. If two 6N6-G's are operated in push-pull, the plate-to­
plate load resistance should be 10000 ohms. 
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CLASS B TWIN TRIODES 

The 6N7 and 6N7-G are multi-unit 
types of tubes. Each type contains 
in one envelope two high-mu triodes 
designed for class B operation. The 
triode units have separate terminals 
for all electrodes except the cathodes and 

MANUAL 

6N7 
METAL 

6N7-G 
8B heaters. The 6N7 and 6N7-G may also 

be used as cla111 A1 amplifiers (triode units in parallel) to drive a single 6N7 or 
6N7-G as a class B amplifier in the output stage. 

* CHARACTERISTICS 
HEATER VoLTAGB (A.C. or D.C.) ................. . 
HEATER CURRENT .............................. . 

As Class B Power Amplifier 

6.3 
0.8 

Volts 
Ampere 

PLATE VOLTAGE ................................ . 300 max. Volts 
PEAK PLATE CURRENT (Per Plate) ................ . 
AVERAGE PLATE D1ss1PATION (Per plate) .......... . 

125 max. Milliamperes 
5.5 max. Watts 

TYPICAL OPERATION: 
Unleu otherwiae 1pecifled, value, ore for the two unit, 

Plate-Supply Impedance. . . . . • . . . . . . . . . . 0 1000 
Effective Grid-Circuit Impedance (Per unit) 0 516 
Plate Voltage . . . . . . . . . . . . . . . . . . . . . . . . . 300 300 
Grid Voltage.......................... O O 
Peak A-F Grid-to-Grid Voltage. . . . . . . . . . 58 82 
Zero-S~al D-C Plate Current . . . . . . . . . . 35 35 
Max.-S1~al D-C Plate Current. . . . . . . . . . 70 70 
Peak Gnd Current (Per unit) . . . . . . . . . . . 20 22 
Effective Load Resistance (Plate-to-plate). 8000 8000 
Total Harmonic Distortion . . . . . . . . . . . . . . 4 8 
Third Harmonic Distortion . . . . . . . . . . . . . 3.5 7.5 
Fifth Harmonic Distortion . . . . . . . . . . . . . . 1.5 3.5 
Max.-Signal Power Output. . . . . . . . . . . . . 10 10 

As Driver* - Class A1 Amplifier 
PLATE VOLTAGEf . . . . . . . . . . . . . . . . . . . . . . . . 250 294 
GRID VOLTAGE . . . . . . . . . . . . . . . . . . . . . . . . . . -5 -6 
PLATE CURRENT . . . . . . . . . . . . . . . . . . . . . . . . . 6 7 
PLATE RESISTANCE....................... 11300 11000 
AMPLIFICATION FACTOR . . . . . . . . . . . . . . . . . . 35 35 
TRAN!ICONDUCTANCE . . . . . . . . . . . . . . . . . . . . . 3100 3200 

t Maximum plate voltage - 300 volts. 
• Both arid• connected together at socket: likewise both plates. 

INSTALLATION and APPLICATION 

Ohms 
Ohms 
Volts 
Volts 
Volts 
Milliamperes 
Milliamperes 
Milliamperes 
Ohms 
Per cent 
Per cent 
Per cent 
Watts 

Volts 
Volts 
Milliamperes 
Ohms 

Micromhos 

The base of either the 6N7 or the 6N7-G fits the standard octal socket which 
may be installed to hold the tube in any position. Physical characteristics of the 
6N7 and 6N7-G are shown in Figs. 1-7 and 2-21, respectively, in the OUTLINES 
SECTION. 

The heater is designed to operate at 6.3 volts. In a St'ries-heater circuit em­
ploying several 6.3-volt types and one or more 6N7's or 6N7-G's, the heaters of 
the 6N7's and 6N7-G's should be placed on the positive side. Furthermore. since 
mOit 6.3-volt types have 0.3-ampere heaters. a bleeder circuit across these heaters 
is required to take care of the additional 0.5-ampere heater current of the 6N7's 
and 6N7-G's. Each 6.3-volt tube of the 0.3-ampere type in the series circuit should, 
therefore, be shunted by a bleeder resistance of 13 ohms. Cathode connection is 
the same as for the 6A8. 

As class B power amplifiers, the 6N7 and 6N7-G are used in circuits similar 
in design to those utilizing individual tubes in the output stage. They require no 
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grid-bias, since the high-mu feature of the triode units reduces the steady plate 
current at zero bias to a relatively low value. Refer to RADIO TUBE APPLIC­
ATIONS section for general class B amplifier design considerations. 

Two 6N7's or 6N7-G's can be operated in a class B output stage with the two 
triode units of each tube connected m parallel to give a power output of 20 watts, 
approximate, under conditions of 300 volts on the plates and of a 5000-ohm plate­
to-plate load. 

In the seoond set of conditions shown under Typical ~tion, the plate­
supply impedance of 1000 ohms indicates a value that is obtainable in a practical 
design. The effective grid-circuit impedance of 516 ohms is for a class B stage 
in which the effective resistance per grid circuit is 500 ohms at 400 cycles and die 
leakage reactance of the coupling transformer is 50 millihenrys. The driver stage 
should be capable of supplymg the grids of the class B stage with the specified 
values of driving voltage and current at low distortion. 

As class A1 amplifier triodes, the 6N7 and 6N7-G may be employed in the 
driver stage of class B amplifier circuits, and thus reduce the number of tube types 
necessary in a receiver. When operated in this way with a plate supply of 300 
volts and corresponding grid-bias, these tubes are capable of supplying a power 
output upwards of 400-milliwatts. The load into which the driver works will 
depend larl{elY on the design factors of the class B amplifier. In general, however, 
the load will be between 20000 and 40000 ohms. The d-c resistance in the grid 
circuit of the 6N7 and 6N7-G when operated as a class A amplifier, may be as high 
as 0.5 megohm with cathode bias. With fixed bias, however. the resistance should 
not exceed 0.1 megohm. Typical operating values as resistance-coupled amplifiers 
are given in the RESISTANCE-COUPLED AMPLIFIER CHART. 

Among other and less conventional applications of the 6N7 and 6N7,G are 
the use of either type as (1) biased detector and one-stage a-f amplifier, (2) two­
stage a-f amplifier, (3) amplifier and phase-inverter to supply reB1stance-coupled, 
push-pull output tubes, (4) two-tube oscillator, and (5) oscillator and amplifier. 

0: 
0 

TYPE 6N7 
Ef = 6.3, VOLTS 

0 
- .. , ~ 

ty" 

AVERAGE PLATE CHARACTERISTICS 
EACH 1AIOOE UNl"T-Cl.ASS B OPERATION 

~o..-
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DETECTOR AMPLIFIER TRIODE 

6P5-G 
The 6P5-G is a triode of the heater­

cathode type recommended for use as 
detector, amplifier, or oscillator. This 
tube, which is similar to the older type 
76 in electrical characteristics, has 
high transconductance and compara­
tively high amplification factor 
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* CHARACTERISTICS 
HEATER VOLTAGE (A.C. or D.C.) ......... . 
HEATBR CURRENT ...................... . 
PLATE VOLTAGE ........................ . 
GRII> VOLTAGE* ........................ . 
PLATE CURRENT ........................ . 
PLATE RESISTANCE ...................... . 
AMPLIFICATION FACTOR .................. . 
TRANSCONDUCTANCE .................... . 
GRID-PLATE CAPACITANCE" ............... . 
GRm-CAmoDE CAPACITANCE0 

•••••••••••••• 

PLATE-CATHODE CAPACITANCE0 
•••••••••••• 

6.3 
0.3 

100 250 max. 
-5 -13.5 

2.5 5 
12000 9500 

13.8 13.8 
1150 1450 

2.2 
3.4 
5.5 

• With close-fitting shield connected to cathode. Values are approximate. 
• The d-c resistance in the grid circuit should not e:lceed 1.0 megohm. 

INSTALLATION and APPLICATION 

Volts 
Ampere 
Volts 
Volts 
Milliamperes 
Ohms 

Micromhos 
µµf 
µµf 
µµf 

The base of the 6P5-G fits the standard octal socket which may be mounted 
to hold the tube in any pasition. Physical characteristics of the 6P5-G are shown 
in Fig. 2-17, OUTLINES SECTION. Heater operation and cathode connection 
are discussed under Type 6A8. 

APPLICATION 
As an amplifier, the 6P5-G is applicable either to radio-frequency or audio­

frequency circuits. Recommended operating conditions for service using trans­
former coupling are given under CHARACTERISTICS. For operation aa a 
resistance-coupled amplifier, refer to the RESIST AN CE-COUPLED AMPLIFIER 
CHART. 

As a detector, the 6P5-G may be of the grid-leak-and-condenser or grid-bias 
type. The plate voltage for the grid-leak-and-condenser method should be about 
45 volts. A grid leak of from 1 to 5 megohms with a grid condenser of O 00025 µf 
is satisfactory. For the grid-bias method of detection, a plate-supply voltage of 
250 volts may be used together with a negative grid bias voltage of approximately 
20 volts. The plate current should be adjusted to 0.2 milliampere. with no input 
signal voltage. The grid-bias voltage may be supplied from the voltage drop in 
a resistor between cathode and ground. The value of this cathode resistor i11 not 
critical, 30000 to 150000 ohms being suitable. The higher value will permit the 
application of a larger input signal. 

AVERAGE PLATE CHARACTERISTICS 

JI TYPE 6P5-G 
Ef = 6.3 VOLTS 

::. 1 2 1 I 

!/ 
I 7 P1 
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~ 

I I ?' 4 

I I v· V I I I J 1/ I v 

I / V V / / ,tP V _/ y 
0 KX) zoo ,oo 400 ,oo 

"LATE VOL TS 
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6Q7 
METAl 

6Q7-G 
6Q7-GT 

DUPLEX-DIODE 
HIGH-MU TRIODES 

The 6Q7, 6Q7-G, and 6Q7-GT are 
multi-unit types of tubes. Each type 
contains two diodes and a high-mu 
triode in one envelope and is for use as 
combined detector, amplifier, and 
automatic-volume-control tube in radio 
receivers designed for its characteris­

tics. For diode-detector considerations. refer to RADIO 
TIONS section. * CHARACTERISTICS 
HEATER VOLTAGE (A.G. or D.C.) . . . . • • . . • • • • • • . • • . 6.3 
HEATER CURRENT............................... 0.3 

MANUAL 

H 

TUBE APPLICA-

Volts 
Ampere 

Type Type Type 

Triode: GRID-PLATE CAPACITANCE •••• 
GRID-CATHODE CAPACITANCE .. 
PLATE-CATHODE CAPACITANCE. 

6Q7• 6Q7-G•• 6Q7-GT 
1.5 1.7 
5.5 2.2 

5 3.2 
• With •hell connected to cathode. Valueo are approximate. 

** With no lhield. Valueo are approximate. 

Triode Unit-As Class A1 Amplifier 
PLATE VOLTAGE . . . . . . . . . • • . . • . • . . • . . . . . . 100 250 max. Volts 
GRID VOLTAGE • • . . . . . . . . . . . . . . • . . . . . . . . . -1.5 -3 
PLATE CURRENT......................... 0.35 1.1 
PLATE RESISTANCE .•. , ............. ,..... 87500 58000 
AMPLIFICATION FACTOR. . . . . . . . . . • . • . . . . . . 70 70 
TRANSCONDUCTANCE • . . . . . . . . . . . . . . . . . . . . 800 1200 

Diode Units 

Volts 
Milliamperes 
Ohms 

Micromhos 

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. Operation 
curves for the diode units are given under Type 6B7. 

INSTALLATION and APPLICATION 
The base of either the 6Q7, the 6Q7-G, or the 6Q7-GT fits the standard octal 

socket which may be installed to hold the tube in any position. Physical character­
istics of the 6Q7, 6Q7-G, and 6Q7-GT are shown in Figs. 1-5, 2-15, and 2-6, respect-

TYPE 6Q7 
E,f•6.3VOL1S 

AVERAGE PLATE CHARACTERISTICS 
lRIODE SECTION 

3,0r----t----t--+----t--+--t--t---+--+--+----t--+-+---t 

92C.-4&22RI. 
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ively, in the OUTLINES SECTION. Heater and cathode considerations are 
the same as for Type 6A8. 

These three types are in many respects similar to the 6SQ7 except that they 
have a lower amplification factor which permits of handling somewhat larger input 
driving voltage without overloading. The triode unit is recommended for use 
only in resistance-coupled circuits. Typical recommended operating conditions 
are given in the RESISTANCE-COUPLED AMPLIFIER CHART. 

Grid bias for the triode unit of the 6Q7, 6Q7-G, and 6Q7-GT may be obtained 
from a fixed source, such as a fixed-voltage tap on the d-c power SUP\)lY or from 
a cathode-bias resistor. It should not be obtained by the diode-biasing method 
because of the probability of plate-current cut-off, even with relatively small signal 
voltages applied to the diode circuit. 

6R7 
METAL 

DUPLEX-DIODE TRIODES 
The 6R7 and 6R7-G are multi-unit 

tubes. Each type contains two diodes 
and a triode in a single envelope and 
is for use as combined detector, ampli­
fier, and automatic-volume-control tube 
in radio receivers designed for its char­
acteristics. For diode-detector consid­
erations, refer to the RADIO TUBE 
APPLICATIONS section. 

6R7-G 
7V 

* CHARACTERISTICS 
HEATKR VOLTAGE (AC. or D.C.) ................. . 
HEATER CURRENT .............................. . 

Triode: 
GRID-PLATE CAPACITANCE (Approx.) ..... 
GRID-CATHODE CAPACITANCE (Aporox.) .. 
PLATE-CATHODE CAPACITANCE (Approx.) . 

Type 
6R7* 
2.2 
5.0 
3.2 

• With ahell connected to cathode. ** With 1hield. 

6.3 
0.3 
Type 

6R7-G .. 
2.4 
2.6 
5.2 

Triode Unit - As Class A1 Amplifler 
PLATE VOLTAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250 max. 
GRID VOLTAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -9 
PLATE CURRENT. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.5 
PLATE RESISTANCE............................... 8500 
AKPLIFICATION FACTOR . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 
T~ANSCONPUCTANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1900 
LOAD RESISTANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10000 
POWER OUTPUT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300 

Diode Units 

Volts 
Ampere 

µµ.f 
µ.µf 
µµ.f 

Volts 
Volts 
Milliamperes 
Ohms 

Micromhos 
Ohms 
Milliwatts 

The two diode plates are placed around a cathode, the sleeve of which is com­
mon to the triode unit. Each diode plate has its own base pin. Operation curves 
for the diode units are given under Type 6B7. 

INSTALLATION and APPLICATION 
The baae of either the 6R7 or the 6R7-G ftts the 1tandard octal socket which 

giay be installed to hold the tube in any position. Phy1ical characterittics of the 
6R7 and 6R7-G are shown in Flga. 1-5 and 2-15, respectively, in the OUTLINES 
SECTION. Heater and cathode considerations are the same as those for Type 
6A8. 

As transformer-ceapled ampllflers, the triode units of the 6R7 and 6R7-G 
may be employed in conventional circuit arrangements. Operating conditions 
are shown under CHARACTERISTICS. As resistance-coupled amplifiers, the 
triode units may be used under conditions given in the RESIST AN CE-COUPLED 
AMPLIFIER CHART. 
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Grid bias for the triode units of the 6R7 and 6R7-G may be obtained from 
a fixed source, such as a fixed-voltage tap on the d-c power supply or from a cathode­
bias resistor. It should not be obtained by the diode-biasmg method because of 
the probability of plate-current cut-off. even with relatively small signal voltagea 
applied to the diode circuit. 

AV(RAGE PLATE CHARACTERISTICS 
20,,----.---,--.,...-......,.-...,...--.----,--.--,--,-----,---,--r--, 

TYPE 6R7 / 
E f =1,3 VOLT$ 

6S7 
METAL 

6S7-G 

TRIPLE-GRID 
SUPER-CONTROL 

AMPLIFIERS 

The 657 and 657-G are triple-grid 
super-control amplifier tubes of the 
heater-cathode type designed for use 
in radio- or intermediate-frequency 
amplifiers. The ability of these tubes 

Gz 

p 

to handle unusual signal voltages without cross-modulation or modulation distor­
tion makes them adaptable to receivers employing automatic volume control. 
These tubes may be used to advantage in applications where economy of heater 
power is important. * CHARACTERISTICS 
HEATER VOLTAGE {A.C. or D.C.) . . . . . . . . . . . . . . . . . . 6.3 
HEATER CURRENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.15 

Volts 
Ampere 

GRID-PLATE CAPACITANCE ........... . 
Type 6S7° Type 6S7-G•• 

0.005 max. 0.008 max. ,..,..f 
INPUT CAPACITANCE ................. . 
OUTPUT CAPACITANCE ............... . 

6.5 4.4 ,..,..f 
10.5 8 ,..,..f 

• With shell connected to cathode. ** With close-titting shield connected to cathodt, 

As Class A1 Amplifier 
PLATE VOLTAGE ............................ . 300 max. Volts 
ScREEN VOLTAGE {Grid No. 2) . . . ........... . 
ScREEN SUPPLY VOLTAGE.. . . . ........ . 

100 max. Volts 
300 max. Volts 

GRID VoLTAGE (Grid No. 1) .................. . 
PLATE DISSIPATION . . . . . . . . .............. . 

0min. Volts 
2.25 max. Watts 

ScREEN DISSIPATION ....................... . 0.25 max. Watt 
TYPICAL OPERATION: 

Plate Voltage . . . . . . . . . . . . . . . . . . . . . 135 
Screen Voltage . . . . . . . . . . . . . . . . . . . . 67.5 
Grid Voltage. . . . . . . . . . . . . . . . . . . . . . -3 

250 Volts 
100 Volts 
-3 Volts 

-134-



R C A RECEIVING T U 8 E MANUAL 

Suppressor ....................... . Connected to cathode at aocket 
Plate Current .................... . 3. 7 8.5 Milliamperes 
Screen Current ................... . 0.9 2 Milliamperes 
Plate Resistance (Approx.) ......... . 1.0 1.0 Megohm 
Transconductance ................ . 1250 1750 Micromhos 
Grid Voltage for transconductance of 

10 micromhos . . . . . . . . . . . . . . . . . . . -25 -38.5 Volts 

INSTALLATION and APPLICATION 
The base of either the 6S7 or the 6S7-G fits the standard octal socket which 

may be installed to hold the tube in any position. Physical characteristics of the 
6S7 and 6S7-G are shown in Figs. 1-6 and 2-15, respectively, in the OUTLINES 
SECTION. For heater operation and cathode connection, refer to Type 6D8-G. 
Voltage supplies and applications are similar to those discussed under Type 6SK7. 

AVERAGE PLATE CHARACTERISTICS 
16 

I I I I ~YPE 6
1
S7 

I I 

E'.f=6.3 VOLTS CONTROL-GRID VOLTS Ec1=0 SCREEN VOLTS•IOO - -SUPPRESSOR VOLTS=O 

12 
/- -1 

Iv"- -2 

i~ -3 

r -4 

/ -• 
,,,,.. 

Ec1= .. 6 
4 - 7 

-8 

-10 _,. 
-20 

0 100 200 300 400 ,oo 
PLATE VOLTS 92C-4868 

PENTAGRID CONVERTER 
The 6SA7 is a multi-electrode vacu­

um tube of the single-ended metal type 
designed to perform simultaneously 6SA7 
the functions of a mixer (first detector) 
tube and of an oscillator tube in super- MfTAt 
heterodyne circuits, especially those of 

sR the all-wave type. Utilizing a special 
structure, the 6SA7 has excellent os-

cillator frequency stability, and offers mechanical advantage from a circuit stand­
point as discussed under Application. 

* CHARACTERISTICS 
HEATER VOLTAGE (A.C. or D.C.) ................. . 
HEATER CURRENT .............................. . 
DIRECT INTERELECTRODE CAPACITANCES: 

Grid No. 3 to All Other Electrodes - R-F Input• . 
Plate to All Other Electrodes .., Mixer Output• .. . 
Grid No. 1 to All Other Electrodes• ............. . 
Grid No. 3 to Plate• .......................... . 
Grid No. 1 to Grid No. 3° ..................... . 
Grid No. 1 to Plate0 

••••••••••••••••••••••••••• 

Grid No. 1 to All Other Electrodes Except Cathode. 
Grid No. 1 to Cathode ........................ . 
Cathode to All Other Electrodes Except Grid No. 1 

• With abell connected to cathode 
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6.3 Volts 
0.3 Ampere 

9.5 p.µf 
12 µµf 
7 ,..,..f 

0.13 max. ,.,.,.,_f 
0.15 max. p.µf 
0.06 max. ,..,..f 

4.4 p.µf 
2.6 ,..,..f 

5 11,µ( 
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As Frequency Converter 
l'LATB VOLTAGE ................................ . 
GJUns No. 2 and No. 4 VoLTAGR ................. . 
GRIDS No. 2 and No. 4 SUPPLY VoLTAGE .......... . 
GRID No. 3 VOLTAGE ............................ . 
PLATE AND GRms No. 2 and No. 4 D1ssIPATION (Total) 
GRIDS No. 2 and No. 4 D1ssIPATION .............. . 
TOTAL CATHODE CURRENT ...................... . 
TYPICAL OPERATION with Self-Excitation: 

Plate Voltage ........................ . 
Grids No. 2 and No. 4 Voltage ......... . 
Grid No. 3 (Control) Voltage ........... . 
Grid No. 5 and Shell Voltage ........... . 
Grid No. 1 Resistor ................... . 
Plate Current ........................ . 
Grids No. 2 and No. 4 Current ......... . 
Grid No. 1 Current ................... . 
Total Cathode Current ................ . 
Plate Resistance (Approx.) ............. . 
Conversion Transconductance .......... . 
Conversion Transconductance (Approx.) t . 

t With grid No. 3 bias of -35 volts. 

100 
100 

0 
0 

20000 
3.3 
8.5 
0.5 

12.3 
0.5 
425 

2 

300 max. Volta 
100 max. Volts 
300 max. Volts 

0 min. Volts 
2.0 max. Watts 
1.0 max. Watt 
14 max. Milliamperes 

250 
100 

0 
0 

20000 
3.5 
8.5 
0.5 

12.5 
1.0 

450 
2 

Volts 
Volts 
Volts 
Volts 
Ohms 
Milliamperes 
Milliamperes 
Milliampere 
Milliamperes 
Megohm 
Micromhos 
Micromhos 

The transconductance between grid No. 1 and crid• No. 2 and No. 4 connected to plate (not 
oecillating) ii approximately 4500 micromhos when.grids No. 1, No. 2, No. 3, and shell are at 
0 volts, and grids No. 2 and No. 4 and plate are at 100 volts. 

INSTALLATION and APPLICATION 
The base of the 6SA 7 fits the standard octal socket which may be installed 

to hold the tube in any position. Physical characteristics of the 6SA7 are shown 
in Fig. 1-3, OUTLINES SECTION. Heater operation and cathode connection 
are the same as for Type 6A8. 

The 6SA7 offers several advantages from a circuit standpoint over other 
converter types: (1) elimination of loose or broken grid wires encountered with 
types having a top cap; (2) wiring can be completed below the set panel, (3) neater 
appearance of the chassis, (4) use of simple oscillator-coil and switching arrange­
ments, (5) higher conversion gain, (6) small frequency shift at high frequencies, 
and (7) simplification of tube renewal. 

Because of the special structural arrangement of the 6SA7, a change in signal­
grid voltage produces little change in cathode current. Consequently, an r-f 
voltage on the si~ grid produces little modulation of the electron current flowing 
in the cathode ctrcuit. 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 outpuL Another impor­
tant feature is that, because signal-grid voltage has little effect on the apace charge 
near the cathode, changes in ave bias produce little change in oscillator trans­
conductance and in the input capacitance of the No. 1 grid. There is, therefore, 
little detuning of the oscillator by ave bias. 

A typical self-excited oscillatcr circuit for use with the 6SA7 is similar to that 
shown for the 12SA7 in circuit 14-4 (CIRCUIT SECTION). For operation in 
frequency bands lower than approximately 6 megacycles, the circuit should generally 
be adjusted to provide, with recommended values of plate and screen voltage, a 
value of Ek of approximately 2 volts peak, and an oscillator-grid current of 0.5 
milliampere through a grid-leak resistance (Rg) of 20000 ohms. In the low­
and medium-frequency bands, the recommended oscillator conditions can be 
readily met. However, in the band covering frequencies higher than approx­
imately 6 megacycles, the tank-circuit impedance is generally so low that it is not 
easy to obtain these oscillator conditions. For optimum performance in this band, 
it is generally best to adjust the oscillator circuit for maximum conversion gain 
at the low-frequency end of the band. Maximum conversion gain at this end of 
the band is usually obtained by adjustment of the oscillator circuit to give a value 
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of Ek of approximately 2 volts peak and an oscillator-grid current of 0.20 to 0.25 
milliampere, with a grid leak of 20000 ohms. 

As a separately excited converter, the 6SA 7 may be operated as shown under 
Characteristics except that Grid No. 3 should be supplied with a biaa of -2 volts. 

OPERATION CHARACTERISTICS 
1000 

OPERATION CHARACTERISTICS 
WITH SELf"-E)(ClfATION 

TYP( 6SA7 
Ct=6.'l \l'OLTS 
PL,\fC vous::250 
GRIDS N.!:2 &N!'!:4 VOLTS=IOO 
CRIO N~I RESISTQR~OHM5=20000 
OSCILLATOR VOLT AG[ AOJUS TEO 

TO GIVE GRIO N!. I CVAA(N T 
Of" O.~ MA. 

0 O.!> 1.0 1.5c 
GRID N.!:I MILLIAMPERES Oc1) 

~2C-4993 

BS 

TWIN TRIODE AMPLIFIER 
The 6SC7 is a twin-triode amplifier 

of the single-ended metal type intend­
ed primarily for phase-inverter service. 
Each triode unit is designed with a high 
mu-factor to give high gain. 

* CHARACTERISTICS 
HEATER VOLTAGE (A.C. or D.C.) ................. . 6.3 

0.3 HEATER CURRENT .............................. . 

As Class A1 Amplifler - Each Triode Unit 

6SC7 
METAL 

Volts 
Ampere 

PLATE VOLTAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250 max. Volts 
GRID VOLTAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -2 
PLATE CURRENT. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
PLATE RESISTANCE (Approx.) . . . . . . . . . . . . . . . . . . . . . 53000 
AMPLIFICATION FACTOR. . . . . . . . . . . . . . . . . . . . . . . . . . . 70 
TRANSCONDUCTANCE (Approx.) . . . . . . . . . . . . . . . . . . . 1325 
Guo-PLATE CAPACITANCE• . . . . . . . . . . . . . . . . . . . . . . . 2.4 
GRID-CATHODE CAPACITANCE• . . . . . . . . . . . . . . . . . . . . . 3.0 
PLATE-CATHODE CAPACITANCE• .................. , . 4.0 

• With llhell connected to cathode. Valuea art approximate. 

lNSTALLA TION and APPLICATION 

Volts 
Milliamperes 
Ohms 

Micromhos ,.,.f 
,.,.f 
,._,{ 

The base of the 6SC7 ftts the standard octal socket which may be mounted 
to hold the tube in any position. Physical characteristics of the 6SC7 are shown 
in Fig. 1-3. OUTLINES SECTION. For heater operation and cathode connection. 
refer to Type 6A8. As a phase-inverter, the 6SC7 may be operated as shown in 
the RESISTANCE-COUPLED AMPLIFIER CHART. 
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AVERAGE PLATE CHARACTERISTICS 

rYPE 6SC7 / Cf'= 6.3 VOLTS 

4 
l.y / 

"'" ,,/ 3/ ov 
), 

/ / c,~ ,, 
/ l7 / / 

/'/ / I/ ,v 
/ '/ V / / _, ,./ 

~ 

/ ,,/ / ,/ V 
/ _, / / 

V V / v"' / / / / 

,/ V / / 
/ 
~ 

,,,... _,..,,,,. -- i.---" - -~ -0 50 IOO 150 200 250 300 350 
PLAT( VOLTS 

HIGH-MU TRIODE 
6SF5 

MITAL 

The 6SF5 is a high-mu triode of the 
single-ended metal t~ for use in re­
sistance-coupled amplifier circuits. 

* CHARACTERISTICS 
HIEATEll VoLTAGE (A.C. or D.C.) ................. . 
HEATER CURRENT .............................. . 
PLATE VOLTAGE •................................ 
GRID VOLTAGE ................................. . 
PLATE CURllENT ................................ . 
PLATE RESISTANCE .............................. . 
AMPLIFICATION FACTOR .......................... . 
Tit.A.NscoNDUCTANCE ............................ . 
GRID-PLATE CAPACITANCE* ...................... . 
GRID-CATHODE CAPACITANCE* .................... . 
PLATE-CATHODE CAPACITANCE* ................... . 

• With shell conne~ to cathode. Values are appronmate. 

6.3 
0.3 
250 max. 
-2 

0.9 
66000 

100 
1500 

2.4 
4.0 
3.6 

INSTALLATION and APPLICATION 

/ 

/ ~ 
_, L:J,, 

::J.. 
400 

92C-9098 

6AB 

Volts 
Ampere 
Volts 
Volts 
Milliampere 
Ohms 

Micromhos 
µ.µf 
µµf 
µµ{ 

The base of the 6SF5 fits the standard octal socket which may be mounted to 
hold the tube in any position. Physical characteristics of the 6SF5 are shown in 
Fig. 1-3, OUTLINES SECTION. For heater operation and cathode connection, 
refer to Type 6A8. 

As an amplifier in resistance-coupled a-f circuits, the 6SF5 may be operated 
under conditions given in the RESISTANCE-COUPLED A-F AMPLIFIER 
CHART. In resistance-coupled circuits, the d-c resistance in the grid circuit of 
the 6SF5 should not exceed 1.0 megohm. 

When a 6SF5 is used to amplify the output of the 6H6 diode, it i11 recommended 
that fixed grid bias be employed. Diode-biasing of fhe 6SF5 is not suitable becaUBe 
of the probability of plate-current cut-off, even with relatively small signal voltagea 
applied to the diode circuit. 
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e.--~~-~-....;..:.AV:.:E:;.:R:..;,AG:::E:.....:.P;::LA::.,T:,::E;....:::CH:.::A:,:R,:.::A::::C..:,:TE:c;R.:.:;IS::.;T..:.;IC:;:S:__~-~-.-----. 

~ 
It 
2 
< 

1,5'----'--

TYPE 6SF5 
Cf=S.~VOLTS 

3 l,Of--f-+-+~,+----"1/ --"',.,/.--1-J--I- Cl--1---4----1--1---+--+------l 

:i 

G3 Cz 
f, 

TRIPLE-GRID 
DETECTOR AMPLIFIER 

t2C-4974 

•

Go I\ 

H H 

8 
S KEY P 

The 6SJ7 is an r-f amplifier pentode 
of the metal type featurin~ single­
ended construction with mterlead 

6SJ7 
META! 

BN shielding, described under Type 6SK7. 
In comparison with capped types pre-

viously available, the 6SJ7 offers the circuit advantages of more stable amplifier 
operation, greater uniformity of gain in amplifiers, and higher gain. Because of 
its sharp cut-off characteristic, this type is also suitable for service as a biased 
detector. In such service the 6SJ7 is capable of delivering large audio-frequency 
output voltage with relatively small input voltage. 

* CHARACTERISTICS 
HEATER VOLTAGE (A.C. or D.C.) . . . . . . . . . . . . . . . . . 
HEATER CURRENT .............................. . 
PENTODE CONNECTION; 

Grid-Plate Capacitance• ....................... . 
Input Capacitance• ........................... . 
Output Capacitance• .......................... . 

6.3 
0.3 

Volts 
Ampere 

0.005 max. 1-11-1f 

6 ""f 7 µµf 
TRIODE CONNECTION :t 

Grid-Plate Capacitance•. . . . . . . . . . . . . . . . . . . . . . . . 2.8 µµf 
Grid-Cathode Capacitance• . . . . . . . . . . . . . . . . . . . . . 3.4 ""f 
Plate-Cathode Capacitance•. . . . . . . . . . . . . . . . . . . . . 11 ""f 

• With shell connected to cathode. t With screen and suppressor connected to plate. 

As Class A1 Amplifler - Pentode Connection 
PLATE VOLTAGE ................................ . 
ScREEN VOLTAGE (Grid No. 2) ................... . 
ScREEN SUPPLY VOLTAGE ...................... . 
GRID VoLTAGE (Grid No. 1) ...................... . 
PLATE DISSIPATION .......... , .................. . 
ScRREN DISSIPATION ............... . 
TYPICAL OPERATION: 

300 max. Volts 
125 max. Volts 
300 max. Volts 

0 min. Volts 
2.5 max. Watts 
0.3 max. Watt 

Plate Voltage . . . . . . . . . . . . . . . . . . . . . . . . . 100 250 Volts 
Screen Voltage . . . . . . . . . . . . . . . . . . . . . . . . 100 100 Volts 
Grid Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . -3 -3 Volts 
Suppressor . . . ...................... Connected to cathode at aocket 
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Plate Current . . . . . . • . . • . . . • . . . . . • • . . . . 2.9 3.0 
Screen Current . . . . . • . . . • . . . . . . . . . • . . . . 0.9 0.8 
Plate Resistance. . . . . . . . . . . . . . . . . . . . . . . 0. 7 

1650
t 

Transconductance . . . . . . . . . . . . . . . . . . . . . 1575 
Grid Voltage tt........................ -9 -9 

t Greater than l.O megohm. tt For cathode-current cut-off. 

As Class A1 Amplifler - Triode Comection 
( Screen and 1uppreaor tied to plate) 

PLATB VoLTAGB • • . . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 250 max. 
G11tm VOLTAGB.................................. 0 min. 
PLATB DISSIPATION • • • • • . • • • • . • . • • • • • • • • • • • • • • • • • 2.5 max. 
TYPICAL OPERATION: 

Plate Voltage . . . .. .. .. . . .. . . .. . .. . .. .. 180 250 
Grid Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . -6 -8.5 
Plate Current . . . . . . . . . . . . . . . . . . . . . . . . . 6.0 9.2 
Plate Resistance.. . .. . .. . .. .. .. . .. .. . .. 8250 7600 
Amplification Factor . .. . . . . . .. . . .. .. .. . 19 19 
Transconductance . . . .. . . . . . . . . . . . . . . . . 2300 2500 

INSTALLATION and APPLICATION 

Milliamperes 
Milliamperes 
Megohm 
Micromhos 
Volts 

Volts 
Volts 
Watts 

Volts 
Volts 
Milliamperes 
Ohms 

Micromhoe 

The base of the 6SJ7 fits the standard octal socket which may be mounted to 
hold the tube in any position. Physical characteristics of the 6SJ7 are shown in 
Fig. 1-3, OUTLINES SECTION. For heater operation and cathode connection, 
refer to Type 6A8. 

As a class A1 amplifier, the 6SJ7 may be operated either as a pentode or as a 
triode, as shown under Characteristics. The screen voltage for the 6SJ7 operated 
as a pentode may be obtained from a potentiometer or bleeder circuit across the 
B-supply device. Due to the screen-current characteristics of the 6SJ7, a resistor 
in senes with the high-voltage supply may be employed for obtaining the screen 
voltage, provided the cathode-resistor method of bias control is used. This method, 
however, is not recommended if the high-voltage B-supply exceeds 300 volts. 

As a radio-frequency amplifier pentode, the 6SJ7 may be used particularly in 
applications where the r-f signal applied to the grid is relatively low, that is of the 
order of a few volts. In such cases either screen or control-grid voltage (or both) 
may be varied to control the receiver volume. When larger signals are involved, 
a super-control amplifier tube should be employed to prevent the occurrence of 
excessive cross-modulation and modulation distortion. 

As an audio-frequency amplifier pentode in resistance-coupled circuits, the 
6SJ7 may be operated under conditions shown in the RESISTANCE-COUPLED 
AMPLIFIER CHART. 
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AVERAGE PLATE CHARACTERISTICS 

TYPE 6SJ7 
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6 

TRIPLE-GRID SUPER­
CONTROL AMPLIFIER G3.Gr K Gz 

The 6SK7 is a triple-grid super-con­
trol amplifier of the metal type featur-

H H ing single-ended construction with 
8 interlead shielding. In comparison 

s KEY P with capped types previously avail-
SN able, the 6SK7 offers the cim.tit advan-

6SK7 
METAL 

tages of more stable amplifier operation, 
greater wiiformity of gain in amplifiers, and higher gain. Because of its remote 
cut-off characteristic, this type is able to handle wiusual signal voltages without 
cross-modulation or modulation distortion. The 6SK7 is recommended for use 
in the r-f or i-f stages of receivers especially those employing automatic volume 
control. * CHARACTERISTICS 
HEATER VOLTAGE (A.C. or D.C.) ................. . 
HEATER CURRENT .............................. . 
GRID-PLATE CAPACITANCE* ...................... . 
INPUT CAPACITANCE* ...........••................ 
OUTPUT CAPACITANCE* .........••.•...........•.. 

• With shell connected to cathode. 

As Class A1 Amplifier 
PLATE VOLTAGE ................................ . 
ScREEN VOLTAGE ............................... . 
ScRKEN SUPPLY VOLTAGE ........................ . 
GRID VOLTAGE ................................. . 
PLATE DISSIPATION ............................. . 
ScREEN DISSIPATION ............................ . 
TYPICAL OPERATION: 

6.3 
0.3 

0.003 max. 
6 
7 

300 max. 
125 max. 
300 max. 

0 min. 
4max. 

0.4 max. 

Volts 
Ampere 
µµf 
µµ( 
µµ( 

Volts 
Volts 
Volts 
Volts 
Watts 
Watt 

Plate Voltage • . . . . . . . . . . . . . . . . . . . . . . . . 100 250 Volts 
Screen Voltage . . . . . . . . . . . . . . . . . . . . . . . . 100 100 Volts 
Grid Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . -3 -3 Volts 
Suppressor ............................ Connected to cathode at socket 
Plate Current . . . . . . . . . . . . . . . . . . . . . . . . . 8.9 9.2 Milliamperes 
Screen Current . . . . . . . . . . . . . . . . . . . . . . . . 2.6 2.4 Milliamperes 
Plate Resistance (Approx.) . . . . . . . . . . . . . . 0.25 0.8 Megohm 
Transconductance . . . . . . . . . . . . . . . . . . . . . 1900 2000 Micromhos 
Grid Bias for transconductance of 10 

micromhos ......................... . 

INSTALLATION 
and APPLICATION 

The base of the 6SK7 fits the 
standard octal socket which may be 
installed to hold the tube in any 
position. Physical characteristics of 
the 6SK7 are shown in Fig. 1-3, 
OUTLINES SECTION. For heater 
operation and cathode connection 
refer to Type 6A8. 

The interlead shielding within 
the base of the 6SK7 is accomplished 
by means of a conical stem shield 
and a cylindrical base shield. The 
metal cone is inserted through the 
hole in the stem where the exhaust 
tube connects. The cone extends 
some distance into the exhaust tube 
and is connected to the common 
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grounding pin (pin No. 1). The cylindrical base shield is ~itioned inside the locating 
base plug, and 1s also connected to pin No. 1. The comcal shield reduces the capac­
itance between leads in the glass of the stem: the cylindrical shield reduces the capac­
itance between those pins that are diametrically opposite each other. Since the grid 
and the plate leads are diametrically opposite, the capacitance betwet"n them is kept 
to a value comparable with that obtainable with top-cap construction. 

The single-ended construction offers distinct advantages from a circuit stand­
point, as follows: (1) elimination of loose or broken grid leads, (2) wiring can be 
completed below the set panel, (3) neater appearance of the chassis, (4) more stable 
amplifier operation, (5) greater uniformity of gain in amplifiers, (6) higher gain 
per stage, (7) lowered cost, and (8) simplification of tube renewal. 

Control-grid bias variation will be found effective in changing the volume of 
the receiver. In order to obtain adequate volume control, an available grid-bias 
voltage of approximately 50 volts will be required. The exact value will depend 
upon the circuit design and operating conditions. This voltage may be obtained, 
depending on the receiver requirements, from a potentiometer across a fixed supply 
voltage or by the use of a variable cathode-bias resistor. 

The screen voltage may be obtained from a potentiometer or bleeder circuit 
across the B-supply source. Due to the screen current characteristics of the 6SK7, 
a resistor in senes with the high-voltage supply may be employed for obtaining the 
screen voltage provided the cathode-resistor method of bias control is used. Trua 
method, however, is not recommended if the high-voltage B-supply exceeds 300 
volts. Furthermore, it should be notoo that the use of a resistor in the screen 
circuit will have an effect on the change in plate resistance with variation in sup­
pressor voltage in case the suppressor is utilized for control purposes. 

The suppressor may be connected directly to the cathode or it may be made 
negative with respect to the cathode. For the latter condition, the suppressor 
voltage may be obtained from a potentiometer or bleeder circuit for manual volume­
and selectivity-control, or from the drop in a resistor in the plate circuit of the 
automatic volume-control tube. 

As a radio-frequency amplifier, the 6SK7 is especially applicable to radio 
receiver design because of its ability to reduce cross-modulation effects, its remote 
"cut-off" feature, and its flexible adaptability to circuit combinations and to receiver 
design. Recommended conditions for the 6SK7 as an amplifier are given under 
CHARACTERISTICS. 

To realize the maximum benefit of the long "cut-off" feature of this tube, it is 
necessary to apply a variable grid bias and to maintain the screen at a constant 
potential with respect to the cathode. Good results. however, may be obtained by 
using a variable cathode resistance. Such a resistance, of course, reduces the screen 
potential by the amount that the bias is increased and thus hastens the "cut-off." 
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Therefore. the ability of the tube to handle large signals is somewhat impaired. 
This effect may be nullified by means of a series resistor in the screen circuit. 

The use of series resistors for obtaining satisfactory control of screen voltage 
in the case of four-electrode tubes is usually impossible because of secondary emis­
sion phenomena. In the 6SK7, however. the suppressor practically removes these 
effects and it is therefore possible to obtain satisfactorily the screen voltage from 
the plate supply or from some high intermediate voltage providing these sources 
do not exceed 300 volts. With this method, the screen-to-cathode voltage will fall 
off very little from minimum to maximum value of cathode-control resistor. In 
some cases, it may actually rise. This rise of screen-to-cathode voltage above the 
normal maximum value is allowable because the screen and the plate current are 
reduced simultaneously by a sufficient amount to prevent damage to the tube, It 
should be recognized m general that the series-resistor method of obtaining screen 
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 the 
screen. Whim screen and control-grid voltage are obtained in this manner, the 
remote "cut-off" advantage of the 6SK7 may be fully realized. 

DUPLEX-DIODE 
HIGH-MU TRIODE 

The 6SQ7 is a multi-unit tube of the 
metal type containing two diodes and 
a high-mu triode in one envelope. The 
6SQ7 is designed for use as a combined 
detector, amplifier, and automatic­

BQ 

volume-control tube. For diode-detector considerations. see 
APPLICATIONS section. 

* CHARACTERISTICS 
HEATER VoLTAGE (A.C. or D.C.) ................. . 
HEATER CURRENT .•...•..........•.............. 
Triode: GRID-PLATE CAPACITANCE* .•••.•.......... 

GRID-CATHODE CAPACITANCE* •............ 
PLATE-CATHODE CAPACITANCE* ...•.•.••••• 

• With shell connected to cathode. Values are approximate. 

Triode Unit - As Class A1 Amplifier 

6.3 
0.3 
1.8 
3.6 
3.2 

6SQ7 
METAL 

RADIO TUBE 

Volts 
Ampere 
,,.,,.f 
,,.,,.f 
,,.,,.f 

PLATE VOLTAGE ................................ . 
GRID VOLTAGE .•................•............... 

250 max. 
-2 

Volts 
Volts 
Milliampere 
Ohms 

PLATE CURRENT ................................ . 
PLATE RESISTANCE .•............................. 
AMPLIFICATION FACTOR .......................... . 
TRANSCONDUCTANCE ••......•.•.....•••..••...•.• 

Diode Units 

0.9 
91000 

100 
llOO Micromhos 

The two diode plates are placed around a cathode, the sleeve of which is com­
mon to the triode unit. Each diode plate has its own base pin. Operation curves 
for the diode units are given under Type 6B7. 

INSTALLATION and APPLICATION 
The base of the 6SQ7 fits the standard octal socket which may be mounted to 

hold the tube in any position. Physical characteristics of the 6SQ7 are shown in 
Fig. 1-3. OUTLINES SECTION. Heater operation and cathode connection are 
the same as for Type 6A8. 

The 6SQ7 in many respects is similar in application to the 6Q7. The out­
standing difference. however, is that the 6SQ7 has a higher-mu triode. The tube 
is recommended for use only in resistance-coupled circuits. Furthermore, diode­
biasing of the triode unit is not suitable because of the probability of triode plate-
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current cut-off, even with relatively small signal voltages applied to the diode 
circuit. 

As an amplifier in cesistance-coupled a-f circuits. the 6SQ7 may be operated 
under the conditions given in the RESIST ANGE-COUPLED AMPLIFIER 
CHART. 

AVERAGE PLATE CHARACTERISTICS 
TR!OD[ UNIT 

TYPE 6SQ7 
[f=t,3 VOLTS 

.. 
~•-•ot--t-++-'>-,;:-lt-->c+f---'i:'li:--t--f-+---,t---+f---t-'-t-+---t---t-----1 

~ 
::l-•l--++-~d..-r-1'+~-l-_..:'Sc--lH'-+--.H--~-l-+-+-+----1 
i ., 
~•----"-,--+4---l----1++---.-->--++--+--+-+--++-,ri---t--i 
~ 

6T7-G 

PLATE VOLTS 

DUPLEX-DIODE 
HIGH-MU TRIODE 

The 6T7-G is a heater-cathode type 
of tube containing two diodes and a 
high-mu triode in one bulb. The 
6T7-G is used as a detector, amplifier, 
and automatic-volume-control tube. 

Poz 

H 

G-7V 

H 

The low heater rurrent is a feature in applications where economy of power is 
important. For diode-detector considerations, refer to RADIO TUBE APPLIC­
ATIONS section. 

CHARACTERISTICS 
HKATER VOLTAGE (A.C. or D.C.) ••.•...••••......• 
HEATER CURRENT .••.•••.....•.•......••........ 
Triod1: G1t1D-PLATE CAPACJTANCE0 

•••••••••••••••• 

GRID-CATHODE CAPACITANCE0 
•••••••••••• 

PLATE-CATHODE CAPACITANCE0 
•••••••••••• 

6.3 
0.15 

1.7 
1.8 
3.1 

• With doae-fittinc llhleld connected to cathode. Valuee are approximate. 

Triode Unit - As Class A Amplifler 
PLATE VOLTAGE • • • • . . . . . . . . . . . . . . . . . . . . . 100 250 max. 
GRID VOLTAGE . . . . • . . . . . . . . . . . . . . . . . . . . . -1.5 -3 
PLATB CURRENT. . . . • . . . . . • . . . . • . . . . . . . . • 0.3 1.2 
PLATE RESISTANCE....................... 95000 62000 
AMPLIFICATION FACTOR................... 65 65 
TliNl!CONDUCTANCB • . . . . . . . . . . . . . . . . . . . . 680 1050 

Diode Units 

Volts 
Ampere 
µp.{ 
µµf 
µµ{ 

Volts 
Volts 
Milliamperes 
Ohms 

Micromhos 

The two diode plates are placed around a cathode, the sleeve of which is com­
mon to the triode unit. Each diode plate has its own base pin. Operation curves 
for the diode units are given wider Type 6B7. 
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INSTALLATION and APPLICATION 
The base of the 6T7-G fits the standard octal socki>t which may be installed 

to hold the tube in any position. Physical characteristics of the 6T7-G are shown in 
Fig. 2-15, OUTLINES SECTION. Heater and cathode considerations are the 
same as for Type 6D8-G. For application refer to Type 6SQ7. Additional data 
are given in the RESISTANCE-COUPLED AMPLIFIER CHART. 

G TA ELECTRON-RA y TUBE 
Indicator Type with Triode 

P K The 6U5/6G5 is a high-vacuum, 
heater-cathode type of tube designed 

6 to indicate visually, by means of a 
H H fluorescent target. the effects of change 

6R in controlling voltage. The tube, 

6U5/6G5 

therefore is essentially a voltage indicator and as such is particularly useful as a 
convenient and non-mechanical means to indicate accurate tuning of a radio 
receiver. The 6U5/6G5 supersedes both the 6U5 and the 6G5 and it may also be 
used to replace the 6H5 and the 6T5. For a diSC'ussion of Electron-Ray Tube 
considerations. refer to the RADIO TUBE APPLICATIONS section. 

* CHARACTERISTICS 
HEATER VOLTAGE (A.C. or D.C.) ................. . 
HEATER CURRENT .............................. . 
PLATE-SUPPLY VOLTAGE ......................... . 
TARGET VOLTAGE ............................... . 
TYPICAL OPERATION: 

6.3 
0.3 
250 max. 

{
250 max. 
100 min. 

Pla~e- an? Target-Supply Voltage... 100 200 250 
Series Triode-Plate Resistor. . . . . . . . 0.5 1 1 
Target Current•t . . . . . . . . . . . . . . . . . 1 3 4 
Triode-Plate Current • . . . . . . . . . . . . 0.19 0.19 0.24 
Triode-Grid Voltage (Approx.): -8 _

18
_
5 

_
22 For shadow angle ofO' ......... . 

For shadow angle of 90° . . . . . . . . . 0 0 0 
• For zero triode-grid voltage. t Subject to wide variation•. 

INSTALLATION and APPLICATION 

Volts 
Ampere 
Volts 
Volts 
Volts 

Volts 
Megohm 
Milliamperes 
Milliampere 

Volts 
Volts 

Installation and application of the 6U5/6G5 are the same as for Type 6E5. 
Physical characteristics of the 6U5/6G5 are shown in Fig. 2-18, OUTLINES 
SECTION. The essential differences between the 6E5 and the 6U5/6G5 are that 
the 6U5/6G5 is constructed in a tubular bulb and has a remote plate-current cut­
off characteristic. 
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6U7-G 

TRIPLE-GRID SUPER­
CONTROL AMPLIFIER 

The 6U7-G is a triple-grid super­
control amplifier tube recommended 
for service in the radio-frequency and 
intermediate-frequency stages of radio 
receivers desi~ed for its character­
istics. The ability of this tube to handle 
the usual signal voltages without cross-

H 

G·7R 

modulation and modulation distortion makes it adaptable to the r-f and i-f stages 
of receivers employing automatic volume control. The 6U7-G is constructed with 
an internal shield connected to the cathode within the tube. 

* CHARACTERISTICS 
HEATER VOLTAGE (A.C. or D.C.) ................. . 
HEATER CURRENT ....•................. 
GRID-PLATE CAPACITANCE* ...................... . 
INPUT CAPACITANCE* ............................ . 
OUTPUT CAPACITANCE* .......................... . 

* With close-fitting shield connected to cathode. 

As Class A, Amplifier 
PLATE VOLTAGE ................................ . 
ScREEN VOLTAGE •............................... 
ScREEN SUPPLY VOLTAGE ....................... . 
GRID VOLTAGE .••••............................. 
PLATE DISSIPATION •.•.................... 
SCREEN DISSIPATION • • • . . . . . . . . . . . . . .......•.. 
TYPICAL OPERATION: 

6.3 
0.3 

0.007 max. 
5 
9 

300 max. 
100 max. 
300 max. 

0 min. 
2.25 max. 
0.25 max. 

Volts 
Ampere 
µµf 
µµf 
µµf 

Volts 
Volts 
Volts 
Volts 
Watts 
Watt 

Plate Voltage . . . . . . . . . . . . . . . . . . . . . . . . . 100 250 Volts 
Screen Voltage . . . . . . . . . . . . . . . . . . . . . . . . 100 100 Volts 
Grid Voltage. . . . . . . . . . . . . . . . . . . . . . . . . -3 -3 Volts 
Suppressor. . . . . . . . . . . . . .............. Connected to cathode at socket 
Plate Current . . . . . . . . . . . . . . . . . . . . 8.0 8.2 Milliamperes 
Screen Current . . . . . . . . . . . . . . . . . . . . . 2.2 2.0 Milliamperes 
Plate Resistance (Approx.).............. 0.25 0.8 Megohm 
Transconductance . . . . . . . . . . . . . . . 1500 1600 Micromhos 
Transconductance (At -50 volts bias) . . . . 2 2 Micromhos 

INSTALLATION and APPLICATION 
The base of the 6U7-G fits the standard octal socket which may be installed 

to hold the tube in any position. The maximum overall length of the 6U7-G is 
4½ in. and the maximum diameter is 1-h in.: the tube has a small shell octal base 
and a miniature cap. For heater operation and cathode connection, refer to Type 
6A8. For control-grid bias, screen voltage, suppressor connection, and application, 
refer to Type 6SK7. Stage shielding enclosing the components of each stage is, in 
general, necessary for multi-stage amplifier circuits. 

6V6 
METAl 

6V6-G 

BEAM POWER AMPLIFIERS 
The 6V6 and 6V6-G are power am­

plifiers of the beam type for use in the 
output stage of radio receivers. They 
are particularly useful in automobile 
and other battery-operated receivers 
in which reduced plate-current drain 
is desirable. * CHARACTERISTICS 

HEATER VOLTAGE (A.C. or D.C.) ••................ 
HBATK!l CUR.ltENT .....•.......•.. 

6.3 
0.45 
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As Single-Tube Class A 1 Amplifier 
PLATE VOLTAGE ................................. 315 max. Volts 
ScREEN VOLTAGE ..................... 285 max. Volts 
PLATE DISSIPATION ............... . . . . . . . . . . 12 max . Watts 
ScREEN DISSIPATION ............................. 2 max. Watts 
TYPICAL OPERATION: 

Plate Voltage ................. 180 250 315 Volts 
Screen Voltage ................ 180 250 225 Volts 
Grid Voltate_. ................. -8.5 -12.5 -13 Volts 
Peak A-F nd Voltage ......... 8.5 12.5 13 Volts 
Zero-Si¥Jlal Plate Current ....... 29 45 34 Milliamperes 
Max.-S1gnal Plate Current ...... 30 47 35 Milliamperes 
Zero-Si~ Screen Current ...... 3 4.5 2.2 Milliamperes 
Max.-S1gnal Screen Current .... 4 7 6 Milliamperes 
Plate Resistance ............... 58000 52000 77000 Ohms 
Transconductance . . . ... 3700 4100 3750 Micromhos 
Load Resistance ............... 5500 5000 8500 Ohms 
Total Harmonic Distortion ...... 8 8 12 Per cent 
Max.-Signal Power Output. ..... 2 4.5 5.5 Watts 

As Push-Pull Class AB 1 Amplifier 
PLATE VOLTAGE ............ . . . . . . . . . . . . . . . . . . . 315 max. Volts 
ScREEN VOLTAGE ......... . .. . .. . ... . .. .. 285 max . Volts 
PLATE DISSIPATION . . . . . . . . . .. . .. . ... . .. .. 12 max . Watts 
ScREEN DTSSIPATION . . . . . . . . . . . . . .............. 2 max. Watts 
TYPICAL OPERATION: Values are for two l11hes 

Plate Voltage .......................... 250 285 Volts 
Screen Voltage ....................... 250 285 Volts 
Grid Voltat .......................... -15 -19 Volts 
Peak A-F rid-to-Grid Voltage .......... 30 38 Volts 
Zero-Signal Plate Current ............... 70 70 Milliamperes 
Max.-Signal Plate Current .............. 79 92 Milliamperes 
Zero-Si¥Jlal Screen Current .............. 5 4 Milliamperes 
Max.-S1gnal Screen Current ............. 13 13.5 Milliamperes 
Effective Load Resistance (plate-to-plate). 10000 8000 Ohms 
Total Harmonic Distortion .............. 5 3.5 Per cent 
Max.-Signal Power Output .............. 10 14 Watts 

INSTALLATION and APPLICATION 
The base of either the 6V6 or 6V6-G fits the standard octal socket which may 

be installed to hold the tube in any position. Physical characteristics of the 6V6 
and 6V6-G are shown in Figs. 1-7 and 2-21, respectively, in the OUTLINES 
SECTION. 

The heater is designed to operate at 6.3 volts. Under the maximwn screen 
and plate dissipation conditions, the heater voltage should never fluctuate so that 
it exceeds 7.0 volts. For cathode connection, refer to Type 6A8. 

In all services precautions should be taken to insure that the dissipation rating 
is not exceeded with expected line-voltage variations, especially in the cases of 
fixed-bias operation. When the push-pull connection is used, fixed-bias values up 
to 10% of each typical screen voltage can be used without increasing distortion. 

As class A, power amplifiers, the 6V6 and 6V6-G should be operated as shown 
under CHARACTERISTICS. The values have been determined on the basis 
that no grid current flows during any part of the input signal swing. The second 
harmonics can easily be eliminated by the use of push-pull circuits. In single-tube, 
resistance-coupled circuits. the second harmonics can be minimized by generating 
out-of-phase second harmonics in the pre-amplifier. 

As push-pull class AB1 power amplifiers, the 6V6 and 6V6-G may be opes-ated 
as shown under CHARACTERISTICS. The values have been determined on 
the basis that no grid current flows during any part of the input signal swing. 

The type of input coupling used in class A1 and class AB, service should not 
introduce too much resistance in the grid circuit. Transfonner- or impedance-
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coupling devices are rec.ommended. When the grid circuit has a resistance not 
higher than 0.05 megohm. fixed bias may be used; for higher values, cathode bias 
is required. With cathode bias, the grid circuit may have a resistance as high as, 
but not greater than, 0.5 megohm provided the heater voltage is not allowed to 
rise more than 10% above the rated value under any condition of operation. 
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-6V6-GT 
BEAM POWER AMPLIFIER 
The 6V6-GT is a beam power ampli­

fier designed for use in the output stage 
of radio receivers, especially those 
having limited space. Its electrical 
characteristics are similar to those of 
the 6V6 and 6V6-G. 

H H 

CHARACTERISTICS 
HEATER VoLTAGE (A.C. or D.C.) •........••....•.• 
HEATER CURRENT •.........•.................... 

6.3 
0.45 

As Single-Tube Class A1 Amplifler 
PLATE VOLTAGE ................................ . 
ScREEN VOLTAGE ............................... . 
PLATE DISSIPATION .............................. . 
SCREEN DISSIPATION ............................ . 
TYPICAL OPERATION: 

Plate Voltage ................ . 
Screen Voltage ............... . 
Grid Voltage ................. . 
Peak A-F Grid Voltage ........ . 
Zero-Si~al Plate Current ...... . 
Max.-S1gnal Plate Current ..... . 
Zero-Si~al Screen Current .... . 
Max.-S1gnal Screen Current .... . 
Plate Resistance .............. . 
Transconductance ............. . 
Load Resistance .............. . 
Total Harmonic Distortion ..... . 
Max.-Signal Power Output ..... . 

180 
180 

-8.5 
8.5 
29 
30 
3 
4 

58000 
3700 
5500 

8 
2 
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250 
250 

-12.5 
12.5 

45 
47 

4.5 
7 

52000 
4100 
5000 

8 
4.5 

315 max. 
285 max. 

12 max. 
2 max. 

315 
225 
-13 

13 
34 
35 

2.2 
6 

77000 
3750 
8500 

12 
5.5 

K 
NC I\EY PBF 

G-7AC 

Volts 
Ampere 

Volts 
Volts 
Watts 
Watts 

Volts 
Volts 
Volts 
Volts 
Milliamperes 
Milliamperes 
Milliamperes 
Milliamperes 
Ohms 
Micromhos 
Ohms 
Per cent 
Watts 
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As Push-Pull Class AB, AmpRfler 
Pu.TE VoLTAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 315 max. Volts 
ScREEN VOLTAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 285 max. Volts 
PLATE D1ss1PATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 max. Watts 
ScREEN DISSIPATION . . . . . . . . . . . . . • . . . . . . . . . . . . . . . 2 max. Watts 
TYPICAL OPERATION: Values are for two tubes 

Plate Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . 250 285 
Screen Voltage........................ 250 285 
Grid Voltage . .. .. ..... .. . .. . . . . . . . . . . . . -15 -19 
Peak A-F Grid-to-Gnd Voltage. . . . . . . . . . 30 38 
Zero-Si~ Plate Current. . . . . . . . . . . . . . . 70 70 
Max.-S1gnal Plate Current . . . . . . . . . . . . . . 79 92 
Zero-Signal Screen Current . . . . . . . . . . . . . . 5 4 
Max.-Signal Screen Current. . . . . . . . . . . . . 13 13.5 
Effective Load Resistance (plate-to-plate) . 10000 8000 
Total Harmonic Distortion . . . . . . . . . . . . . . 5 3.5 
Max.-Signal Power Output. . . . . . . . . . . . . . 10 14 

INSTALLATION and APPLICATION 

Volts 
Volts 
Volts 
Volts 
Milliamperes 
Milliamperes 
Milliamperes 
Milliamperes 
Ohms 
Per cent 
Watts 

The base of the 6V6-GT fits the standard octal socket which may be installed 
to hold the tube in any position. Physical characteristics of the 6V6-GT are shown 
in Fig. 2-8, OUTLINES SECTION. See Type 6V6 for additional information on 
installation and applications. 

TRIPLE-GRID DETECTOR 
AMPLIFIER 

The 6W7-G is a triple-grid tube of 6 W7-G 
the heater-cathode type for use as an 
amplifier and biased detector. In such 

G·7R service, the 6W7-G is capable of deliv­
ering a large audio-frequency output 

voltage with relatively small input. The low heater current is a feature in applica­
tions where economy of power is important. 

* CHARACTERISTICS 
HEATER VOLTAGE {A.C. or D.C.) ................. . 
HEATER CURRENT .....•......................... 
GRID-PLATE CAPACITANCE* ...................... . 
INPUT CAPACITANCE* ............................ . 
OUTPUT CAPACITANCE* .......................... . 

• With cl01e-fittin1 shield connected to cathode. 

As Class A1 Amplifier 
PLATE VOLTAGE ................................ . 
Sell.REN VOLTAGE ............................... . 
ScREEN SUPPLY VOLTAGE ........... , .. , .... , , ... . 
GRID VOLTAGE ...•.............................. 
PLATE DISSIPATION ......................... , ... . 
Sell.BEN DISSIPATION ............................ , 
TYPICAL OPERATION: 

6.3 
0.15 

0.007 max. 
5 

8.5 

300 max. 
100 max. 
300 max. 

0 min. 
0.5 max. 
0.1 max. 

Volta 
Ampere 
µµf 
µµ.f 
µ.µ.{ 

Volts 
Volts 
Volts 
Volts 
Watt 
Watt 

Plate Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250 Volta 
Screen Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 Volta 
Grid Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -3 Volta 
Suppressor ................................ Connected to cathode at aocket 
Phite Current .. .. .. . . .. . .. .. . .. . . . . . . . . .. .. . . . 2.0 Milliamperes 
Screen Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.5 Milliampere 
Plate Resistance (Approx.) . . . . . . . . . . . . . . . . . . . . . . 1.5 Megohms 
Transconductance . . . .. . . . . . .. . . .. . . .. . . . . . . . . . 1225 Micromhoe 
Grid Voltage (Approx.)••. . . . . . . . . . . . . . . . . . . . . . . -7 Volts 

• For cathode-current cut-off. 
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INSTALLATION and APPLICATION 
The base of the 6W7-G fits the standard octal aocket which may be installed 

to hold the tube in any position. Physical characteristics of the 6W7-G are shown 
in Fig. 2-15, OUTLINES SECTION. For heater operation and cathode connec­
tion, refer to Type 6D8-G and 6A8, respectively. Application is similar to that 
of the 6SJ7. Additional data are given in the RESISTANCE-COUPLED AM­
PLIFIER CHART. 

6X5 FULL-WAVE HIGH-VACUUM 
RECTIFIERS Poz~Po, 

METAL 

6X5-G 
6X5-GT 

The 6X5, 6X5-G and 6X5-GT are 
full-wave, high-vacuum rectifiers of the 
heater-cathode type. They are in­
tended for use in automobile-radio 
receivers or in a-c operated receivers 
designed for their characteristics. 

H H 

8 

Nr~~~·G .-_Cy K 

65 

* CHARACTERISTICS 
HEATER VoLTAGE (A.C. or D.C.) ................. . 
HEATER CURRENT .............................. . 

As Full-Wave Rectifier 
PEAK INVERSE VOLTAGE ....................... . 
PEAK PLATE CURRENT PER PLATE .............. . 
D-C HEATER-CATHODE POTENTIAL ................ . 
TYPICAL OPERATION WITH CONDENSER-INPUT FILTER: 

A-C Plate Voltage per Plate (RMS) ............. . 
Total Effective Plate-Supply Impedance per Plate;. 
D-C Output Current .......................... . 

TYPICAL OPERATION WITH CHOKE-INPUT FILTER: 

6.3 
0.6 

Volts 
Ampere 

1250 max. Volts 
210 max. Milliamperes 
450 max. Volts 

325 max. Volts 
150 min Ohms 
70 max. Milliamperes 

A-C Plate Voltage per Plate (RMS). . . . . . . . . . . . . . 450 max. Volts 
Input-Choke Inductance. . . . . . . . . . . . . . . . . . . . . . . 8 min. Henries 
D-C Output Current . . . . . . . . . . . . . . . . . . . . . . . . . . . 70 max. Milliamperes 

i When a filter-input condenser larger than 40 µf is used, it may be necesaary to uae more 
plate-aupply impedance than the minimum value shown to limit the peak plate current to the 
rated value. 

INSTALLATION and APPLICATION 
The base of either the 6X5, 6X5-G, or 

6X5-GT fits the standard octal socket. The 
socket for the 6X5 should be installed to hold 
the tube preferably in a vertical position. 
Horizontal operation is permissible if pins 3 and 
5 are in a horizontal plane. The 6X5-G and 
6X5-GT may be operated in any position. 
Physical characteristics of the 6X5, 6X5-G, and 
6X5-GT are shown in Figs. 1-7, 2-17, and 2-8, 
respectively, in the OUTLINES SECTION. 
Pin 1 of the 6X5-GT has no connection, 

The heater should be operated at 6.3 volts. 
Under no condition should the heater voltage 
ever fluctuate eo that it exceeds 7.5 volts. For 
discussion of rectifiers and filter circuits, refer to 
RADIO TUBE APPLICATIONS SECTION. 
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G2 Gr 

p 

. 
H H 

K 

BEAM POWER AMPLIFIER 
The 6Y6-G is a power amplifier of 

the beam t}'.PE! for use in the output 
stage of radio receivers designed for 
its characteristics. 

6Y6-G 
NC KEY Par 

G-7AC 

* CHARACTERISTICS 
HEATER VOLTAGE (A.C. or D.C.} ................. . 
HEATER CURRENT .............................. . 

As Class A1 Amplifier 

PLATE VOLTAGE ................................ . 
ScREEN VOLTAGE (Grid No. 2) ................... . 
PLATE DISSIPATION ............................. . 
ScREEN DISSIPATION ............................ . 
TYPICAL OPERATION: 

Plate Voltage ........................ . 
Screen Voltage ....................... . 
Grid Voltage_ (Grid No. 1) ............. . 
Peak A-F Gnd Voltage ................ . 
Zero-Si~al Plate Current .............. . 
Max.-Stgnal Plate Current ............. . 
Zero-Si~al Screen Current ............. . 
Max.-Stgnal Screen Current ............ . 
Plate Resistance (Approx.} ............. . 
Transconductance .................... . 
Load Resistanc:-e ...................... . 
Total Harmonic Distortion ............. . 
Max.-Signal Power Output ............. . 

135 
135 

-13.5 
13.5 

58 
60 

3.5 
11.5 

9300 
7000 
2000 

10 
3.6 

6.3 
1.25 

Volts 
Amperes 

200 max. Volts 
135 max. Volts 

12.5 max. Watts 
1.75 max. Watts 

200 Volts 
135 Volts 
-14 Volts 

14 Volts 
61 Milliamperes 
66 Milliamperes 

2.2 Milliamperes 
9 Milliamperes 

18300 Ohms 
7100 Micromhoa 
2600 Ohms 

10 Per cent 
6 Watts 

INSTALLATION and APPLICA 110N 

The base of the 6Y6-G fits the standard octal socket which may be installed 
to hold the tube in any position. Physical characteristics of the 6Y&G are shown 
in Fig. 2-21, OUTLINES SECTION. 

The heater is designed to operate at 6.3 volts for full-load operating conditions 
at average line voltage. Under the maximum screen and plate dissipation condi­
tions, the heater voltage should never fluctuate so that it exceeds 7.0 volts. For 
cathode connection. refer to Type 6A8. 

As a class A, power amplifier, the 6Y6-G should be operated as shown under 
CHARACTERISTICS. The values have been determined on the basis that no 
grid current flows during any part of the input signal swing. The second harmonics 
can easily be eliminated by the use of push-pull circuits. In single-tube, resistance­
coupled circuits, the second-harmonics can be minimized by generating out-of­
phase second harmonics in the pre-amplifier. 

The type of input coupling used should not introduce too much resistance in 
the grid circuit. Transformer- or impedance-coupling devices are recommended. 
When the grid circuit has a resistance not higher than 0.1 megohm, fixed bias may 
be used; for higher values, cathode bias is required. With cathode bias, the grid 
circuit may have a resistance as high as, but not greater than, 0.5 megohm provided 
the heater vol~e is not allowed to rise more than 10% above the rated value 
under any condition of operation. 
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627-G 

CLASS B TWIN TRIODE 
The 627-G is a power amplifier con­

taining two triodes in one envelope. 
The two triodes, designed for class B 
operation, have separate terminals for 
all electrodes except the cathodes and 
heaters. 

CHARACTERISTICS 
HEATER VOLTAGE (A.C. or D.C.) ................. . 6.3 

0.3 HEATER CURRENT .............................. . 

As Class B Power Amplifier 

MANUAL 

PT2~CT2 CTt 6 PT1 

H H 

8 
NC K(Y K 

G-88 

Volts 
Ampere 

PLATE VOLTAGE ................................ . 180 max. Volts 
PEAK PLATE CURRENT (Per plate) ................ . 
AVERAGE PLATE DISSIPATION .................... . 

60 max. Milliamperes 
8 max. Watts 

TYPICAL OPERATION: 
Plate Voltage . . . . . . . . . . . . . 135 180 Volts 
Grid Voltage . . . . . . . . . . . . . . 0 0 Volts 
Zero-Signal Plate Current 

(Per plate) . .. . .. .. .. . . .. 3 4.2 Milliamperes 
Effective Load Resistance 

(Plate-to-plate) . . . . . . . . . . 15000 9000 20000 
Max.-Signal Power Output 

(Approx.) . . . . . . . . . . . . . . . 1.s• 2.5t 2.2• 

12000 Ohms 

4.2t Watts 
• With average input of 80 milliwatts applied between grids. 
t With average input of 320 milliwatts applied between grids. 

INSTALLATION and APPLICATION 
The base of the 6Z7-G fits the standard octal socket which may be installed 

to hold the tube in any position. Physical characteristics of the 6Z7-G are shown 
in Fig. 2-17, OUTLINES SECTION. For heater operation and cathode connection, 
see Type 6A8. 

As a class B power amplifier, the 6Z7-G is used in circuits similar in design to 
those utilizing individual tubes in the output stage. It requires no grid bias, since 
the high-mu feature of the triode units reduces the steady plate current at zero bias 
to a relatively low value. For general class B amplifier design considerations. 
refer to RADIO TUBE APPLICATIONS section. 

As a class A1 amplifier, the 6Z7-G may be operated in resistance-coupled circuits 
as shown in the RESISTANCE-COUPLED AMPLIFIER CHART. Other applica­
tions of the 6Z7-G are similar to those discussed for Type 6N7. 

6ZY5-G 

FULL-WAVE HIGH-VACUUM 
RECTIFIER 

The 6ZY5-G is a full-wave, high 
vacuum rectifier of the heater-cathode 
type. It is intended for use in applica­
tions where economy of power is im­
partant. 

* CHARACTERISTICS 
HEATER VoLTAGB (A.C. or D.C.) ................. . 6.3 

0.3 HEATER CURRENT .............................. . 

As Full-Wave Rectifier 

PD2~1'Dt 
) -

H 2 1 H 

I 8 
NC KEY K 

G-6S 

Volts 
Ampere 

PEAK INVERSE VOLTAGE ......................... . 1250 max. Volts 
PEAK PLATE Ct:RRENT PER PLATE ................ . 120 max. Milliamperes 
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D-C HEAT1t1t-CATHODB POTENTIAL ................ . 
TYPICAL OPERATION WITH CoNDENSEJt-INPUT FILTEJt: 

A-C Plate Voltage per Plate (RMS) ............. . 
Total Effective Plate-Supply Impedance per Platet. 
D-C Output Current .......................... . 

TYPICAL OPIERATION WITH CHOKE-INPUT Fn.TER: 

450 max. Volts 

325 max. Volts 
225 min. Ohms 

40 max. Milliamperes 

A-C Plate Voltage per Plate (RMS) . . . . . . . • . . . . . . 450 max. Volts 
Input-Choke Inductance. . . . . . . . . . . . . . . . . . . . . . . • 13.5 min. Henries 
D-C Output Current. . . . . . . . . . . . . . . . . .. . . .. .. .. 40 max. Milliamperes 

t When a filter-input condenser larger than 40 ,.f ia uaed, it may be ~ to - more 
plate-supply impedance than the minimum value shown to limit the peak plate current to the 
rated value. 

INSTALLATION and APPUCA TION 
The base of the 5zy5-G fits the standard octal socket which may be installed 

to hold the tube in any position. Physical characteristics of the 5zy5-G are shown 
in Fig. 2-17, OUTLINES SECTION. The heater should be operated at 6.3 volts. 
Under no condition should the heater voltage ever fluctuate so that it exceeds 7.5 
volts. For discussion of rectifiers and filter circuits, refer to RADIO TUBE 
APPLICATIONS section. 

TWIN DIODE 
The 7 A6 is a heater-cathode type 

of tube containing two diodes in one 
bulb. Except for the common heater. 
the two units are independent of each 
other. The 7A6 is employed in re­
ceivers for detection, for low-voltage, 
low-current rectification, or for auto­
matic volume control. 

7A6 

* CHARACTERISTICS 
HEATER VOLTAGE (A.C. or D.C.) ................. . 
HEATER CURRENT ...•........................... 

6.3,r 
0.15,r,f 

1 Nominal value is 7 volts. 11 Nominal value ia 0.16 ampere. 

As Rectifler 

Volts 
Ampere 

A-C PLATB VOLTAGE PER PLATE (RMS) ..•......... 150 max. Volts 
D-C OUTPUT CURRENT PER PLATE ................ . 8 max. Milliamperes 

INSTALLATION and APPLICATION 
The base of the 7A6 fits the lock-type socket which may be mounted to hold 

the tube in any position. Physical characteristics of the 7 A6 are shown in Fig. 
2-4, OUTLINES SECTION. For heater operation, see Type 6D8-G; and for 
cathode connection, Type 6A8. Application is the same as that for Type 6H6-G. 

TRIPLE-GRID 
SUPER-CONTROL AMPLIFIER 

The 7A7-LM is a triple-grid super­
control amplifier of the single-ended 
metal type for use in the radio-fre­
quency and intermediate-frequency 
stages of radio receivers. The 7 A 7-LM 
le Interchangeable with the 7A7. 

7A7-LM 
8V 

* CHARACTERISTICS 
HEATER. VoLTAGR (A.C. or D.C.) ................. . 
HEATER. CuaaRNT .............................. . 
GRID-PLATR CAPACITANCE0 

••••••••••••••••••••••• 

INPUT CAPACITANCE0 
••••••••••••••••••••••••••••• 

OUTPUT CAPACITANCE0 
•••••••••••••••••••••••••• 

6.31 
0.3,1,r 

0.005 
6 
7 

• With ahell connected to cathode. 
"I Nominal value ii 7 volts. ,,, Nominal value is 0.32 ampere. 
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As Class A1 Amplifter 
PLATE VOLTAGE .....•........................•.. 
ScREBN VOLTAGE .•.............................. 
GRID VOLTAGE ........................ . 
TYPICAL OPERATION! 

250 max. Volts 
100 max. Volts 
-3 min. Volts 

Plate Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250 Volts 
Screen Voltage................................ 100 Volts 
Grid Voltage. . . . .. . .. .. .. .. . .. .. . . .. . .. .. .. .. . -3 Volts 
Suppressor ...................... Connected to cathode at eocket 
Plate Current . . . . . . . . . . . . . . . . . .. . .. .. .. . .. . . . . 8.6 Milliamperes 
Screen Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 Milliamperes 
Plate Resistance. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.8 Megohm 
Transconductance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2000 Micromhos 
Transconductance (At -35 volts bias) . . . . . . . . . . . . 10 Miaomhoa 

INSTALLATION and APPUCA TION 
The base of the 7A7-LM fits the lock-type socket which may be installed to 

hold the tube in any position. Physical characteristics of the 7A7-LM are shown 
in Fig. 1-4, OUTLINES SECTION. For heater operation and cathode connection, 
refer to Type 6A8. Application is similar to that for Type 6SK7. 

7A8 
OCTODE CONVERTER 

The 7 A8 is a multi-electrode tube 
of the heater-cathode type designed 
to perform simultaneously the func­
tions of a mixer and of an oscillator 
tube in superheterodyne circuits. 

* CHARACTERISTICS 
HEATER VOLTAGE (A.C. or D.C.) . . . . . . . . . . . . . . . . . . 6.3,r Volts 
HEATER CURRENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.15,r,r Ampere 
DIRECT lNTERELECTRODE CAPACITANCES! 

Grid No. 4 to Plate . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.15 µ.µ.f 
Grid No. 4 to Grid No. 2 . . . . . . . . . . . . . . . . . . . . . . . 0.12 µ.µ.f 
Grid No. 4 to Grid No. 1 . . . . . . . . . . . . . . . . . . . . . . . 0.12 ,.,.,.f 
Grid No. 1 to Grid No. 2 . . . . . . . . . . . . . . . . . .. . . . . 0.60 µµf 
Grid No. 4 to All Other Electrodes (R-F Input) . . . 7.5 1,1µ.f 
Grid No. 2 to All Other Electrodes 

Except Grid No. 1 (Osc. Output) . . . . . . . . . . . . . 3.4 1,11,1f 
Grid No. 1 to All Other Electrodes 

Except Grid No. 2 (Osc. Input) . . . . . . . . . . . . . 3.8 1.11.1f 
Plate to All Other Electrodes (Mixer Output) . . . . . 9 1.11.1f 

"ii Nominal value i• 7 volts. 'lf'lf Nominal value is 0.16 ampere. 

As Frequency Converter 
PLATE VOLTAGE ................................ . 
ScREEN VoLTAGE (Grids No. 3 and No. 5) ......... . 
ANODE-GRID SUPPLY VoLTAGE (Grid No. 2). 
CoNTRoL-GRID VoLTAGE (Grid No. 4). . . . ........ . 
TYPICAL OPERATION: 

Plate Voltage ............................. . 
Screen Voltage . . . . . . . . . . . . . . . . . . . . ....... . 
Anode-Grid Supply Voltage. . . . . . . . . . . ........ . 
Control-Grid Volta~e .......................... . 
Oscillator-Grid Res1Stor (Grid No. 1) ............ . 
Plate Current ................................ . 
Screen Current ............................... . 
Anode-Grid Current ........................... . 

250 max. Volts 
100 max. Volts 
250 max. Volts 
-3 min. Volts 

250 
100 
250• 
-3 

50000 
3 

2.8 
4.5 

Volts 
Volts 
Volts 
Volts 
Ohms 
Milliamperes 
Milliamperes 
Milliamperes 

• Applied through 20000-ohm voltage-droppina rec;stor by-pa-.! by 0.1 ,.f co~ 
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Oscillator-Grid Current ........................ . 
Plate Resistance .............................. . 
Conversion Transconductance .................. . 
Conveniion Transconductance with 

Control-Grid Bias of -30 Volts ............... . 

0.4 
0.7 

600 

2 

INSTALLATION and APPLICATION 

Milliamperes 
Megohm 
Mlcromhoa 

Micromhos 

The base of the 7A8 fits the lock-type socket which may be installed to hold 
the tube in any position. Physical characteristics of the 7 AB are shown in Fig. 
2-4, OUTLINES SECTION. For heater operation, refer to Type 6D8-G: for 
cathode connection and application. to Type 6A8. 

8V 

TRIPLE-GRID 
SUPER-CONTROL AMPLIFIER 

The 7B7 is a triple-grid super-control 
amplifier for use in the radio-frequency 
and intermediate-frequency stages of 
radio receivers. 

* CHARACTERISTICS 
HEATER VOLTAGE (A.C. or D.C.) ................. . 
HEATER CURRENT ......................... . 
GRID-PLATE CAPACITANCE ................ . 
INPUT CAPACITANCE ....................... . 

6.3,t 
0.15,r,f 

0.005 max. 
5 

OUTPUT CAPACITANCE ........................... . 7 
, Nominal value Is 7 volts. 'IJ'IJ Nominal value i• 0.16 ampere. 

As Class A, Amplifler 

7B7 

Volts 
Ampere 
µ.µ.f 
µ.µ.f 
µµ.{ 

PLATE VOLTAGE ... . 
ScREEN VOLTAGE ..... . 
GRID VOLTAGE ....... . 

250 max. Volts 
100 max. Volts 
-3 min. Volts 

TYPICAL OPERATION: 
Plate Voltage . . . . . . . . . . . . . . . . . 250 Volts 
Screen Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 Volts 
Grid Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . -3 Volts 
Suppressor. . . . ................. Connected to cathode at socket 
Plate Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.5 Milliamperes 
Screen Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 Milliamperes 
Plate Resistance............................... 0.7 Megohm 
Transconductance . . . . . . . . . . . . . . . . . . . . . . 1700 Micromhos 
Transconductance (At -40 volts bias) . . . . . . . . . . . . 10 Micromhos 

INSTALLATION and APPLICATION 
The base of the 7B7 fits the lock-type socket which may be installed to hold 

the tube in any position. Physical characteristics of the 7B7 are shown in Fig. 
2-4, OUTLINES SECTION. For heater operation, refer to Type 6D8-G: and for 
cathode connection, to Type 6A8. Application is similar to that for Type 6SK7. 

<:.r.K Poz Po, 
PT K 

e 
H es H 

8W 

DUPLEX-DIODE 
HI-MU TRIODE 

The 7C6 is a multi-unit tube con­
taining two diodes and a high-mu 
triode in one bulb. It is intended for 
use as a combined detector, amplifier. 
and automatic-volume-control tube 

-155-

7C6 



R C A RECEIVING T U B E MANUAL 

* CHARACTERISTICS 
HEATER VOLTAGE (A.C. or D.C.) ................. . 
HRATEJt CURRENT .............................. . 

6.3,r 
0.15,r,J' 

Triode: GRID-PLATE CAPACITANCE (Approx.) ...... . 
G11.1D-CATHODE CAPACITANCE (Approx.) .... . 
PLATE-CATHODE CAPACITANCE (Approx.) ... . 

AVBliGR CHARACTERISTICS -TRIODE UNIT: 

1.4 
2.4 

3 

Plate Voltage ................................ . 
Grid Voltage ................................. . 
Plate Current ................................ . 

250 
-1 
1.3 

Plate Resistance .............................. . 0.1 
Amplification Factor .......................... . 100 
Transconductance ...........•...•............. 1000 

'I! Nominal value ia 7 volte. '11"1! Nominal value ie 0.16 ampere. 

Triode Unit - As Class A, Amplifier 
PLATE VOLTAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250 max. 
TYPICAL OPERATION: 

Plate SupPIY Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . 250 
Load Resistance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.25 
Grid Resistor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 

Diode Units 

Volts 
Ampere 
µµf 
µµf 
µµ[ 

Volts 
Volt 
Milliamperes 
Megohm 

Micromhos 

Volts 

Volts 
Megohm 
Megohms 

The two diode units are placed around a cathode, the sleeve of which is 
common to the triode unit. Each diode has its own base pin. 

INSTALLATION and APPLICATION 
The baae of the 7C6 fits the lock-type socket which may be installed to hold 

the tube in any position. Physical characteristics of the 7C6 are shown in Fig. 
2-4, OUTLINES SECTION. For heater operation, refer to Type 6D8-G; and for 
cathode connection, to Type 6A8. Application is similar to that for Type 6SQ7. 

7Y4 
FULL-WAVE 

HIGH-VACUUM RECTIFIER 
The 7Y 4 is a full-wave, high­

vacuum rectifier of the heater-cathode 
type. It is for use in automobile radio 
receivers and in compact a-c operated 
receivers. 

* CHARACTERISTICS 
HEATER VOLTAGE (A.C. or D.C.) ................. . 
HEATER CURRENT .....................•......... 

6.31 Volts 
o.5,r,r Ampere 

1 Nominal value ia 7 volts. 11 Nominal value is 0.53 ampere. 

As Full-Wave Rectifier 
PEAK INVERSE VOLTAGE ......................... . 
PEAK PLATE CURRENT PER PLATE. . . . . .......... . 
D-C HEATER-CATHODE POTENTIAL ................ . 
WITH CONDENSER-INPUT FILTER: 

A-C Plate Voltage per Plate (RMS) ............. . 
Total Effective Plate-Supply Impedance per Plate• 
D-C Output Current .......................... . 

WITH CHOKE-INPUT FILTER: 
A-C Plate Voltage per Plate (RMS) ............. . 
Input Choke Impedance ....................... . 
D-C Output Current .......................... . 

1250 max. Volts 
180 max. Milliamperes 
450 max. Volts 

325 max. Volts 
150 min. Ohmt 
60 max. Milliamperes 

450 max. Volts 
10 min. Ohms 
60 max. Milliamperes 

• When a filter input condenser larger than 40 ,,f is used, it may be neceaaary to 1111e more 
plat.eupply impedance than the value 1hown to limit the peak plate current to the rated value. 
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INSTALLATION and APPLICATION 
The base of the 7Y4 fits the lock-type socket which may be installed to hold 

the tube in any position. Physical characteristics of the 7Y 4 are shown in Fig. 
2-4, OUTLINES SECTION. For heater operation, see Type 6:XS. 

p~j( 
Wv F F 

4D 

POWER AMPLIFIER TRIODE 
The 10 is a three-electrode, high-vacuum 

tube suitable for use as an audio-frequency 
amplifier in equipment desi&ned for Its 
characteristics. 

CHARACTERISTICS 
FILAMENT VOLTAGE (A.C. or D.C.) . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.5 
FILAMENT CUii.ii.ENT . . . . . • . • . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.25 

10 

PLATK VOLTAGE........................ 250 350 425 ma,c. 
GRID VOLTAGK* . . . . . . . . • • . . . . . . . . . . . . .. -2:l.5 -32 -40 

Volta 
Amperes 
Volta 
Volte 

CATHODE RKSISTOR..................... 2350 2000 2220 
PLATE CUii.ii.ENT........................ 10 16 18 
PLATII RESISTANCE . • • . • . • • • • • • • • • . • • • • • 6000 5150 5000 
AMPLIFICATION FACTOR . . . . . . . . . . . . . . . . . 8 8 8 

Ohrna 
Milliamperes 
Ohme 

TRANSCONDUCTANCE.................... 1330 1550 1600 Micromhoe 
LoAD RKSISTANCK • • . . . . . . . . . . . . . . • . • . • . 13000 11000 10200 Ohms 
Ui."DISTORTKD POWER OUTPUT............ 0.4 0.9 1.6 Watts 

• Grid voltages are given with respect to the mid-point of filament operated on a.c. If d.c. 
is ueed, ..ach stated value of grid volta&e should be decreased by 5.0 volts and aho1olld be referred 
to the negative end of the filament. 

INSTALLATION and APPLICATION 
The base of the 10 fits the standard four-contact socket which should be installed to hold 

the tube in a vertical position with the base down. Physical characteristics of the 10 are shown 
in Fig. 2-28, OUTLINES SECTION. 

p~J( 
~ F F 

40 
Type 12 

p~J{ 
~ 

;+ G 

4F 
Type 11 

7K 

DETECTOR AMPLIFIER TRIODES 
The 11 and 12 are three-electrode tubes 

used as detectors and amplifiers in dry-cell­
operated receivers designed for their charac­
teristics. The electrical characteristics of 
each type are identical, and are as follows: 
Filament volt1, 1.1; amperes, 0.25; maximum 
plate volts, 135; grid volts, -10.5; amplifica­
tion factor, 6.6; plate resistance (ohms), 
15000; transconductance (micromhos), 440; 
and plate milliamperes, 3. Physical charac­
teristics of the 11 and 12 are shown in Fi1t5. 
2-14 and 2-23, respectively, in the OUTLINES 
SECTION. The 11 and 12 are discontinued 
types; they are retained for reference only. 

RECTIFIER-PENTODE 
The 12A 7 is a heater-cathode type 

of multi-unit tube which combines in 
one bulb a half-wave rectifier and a 
power-amplifier pentode. The heater 
rating is 12.6 volts, 0.3 ampere. 
RECTIFIER UNIT: Max. a-c plate 
volts, 125; max. d-c output ma., 30. 
PENTODE UNIT: Max. plate and 
screen volts, 135; grid-bias volts, -13.5: 
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load resistance, 13500 ohms: plate resistance, 102000 ohms: transconductance, 975 
micromhos: plate ma .. 9: screen ma .. 2.5; and power output, 0.55 watt. The base 
fits the standard 7-contact socket (0.75-inch pin-circle diameter) which may be 
mounted to hold the tube in any poc;ition. Physical characteristics of the 12A7 
are shown in Fig. 2-16. OUTLINES SECTION. For heater operation and cathode 
connection. refer to Types 12Z3 and 6A8. respectively. 

12A8-GT 

PENTAGRID CONVERTER 
The 12A8-GT is a pentagrid con­

verter of the heater-cathode type. 

p 

Except for its heater which operates H 

at 12.6 volts and 0.15 ampere, the 
electrical and physical characteristics 
of the 12A8-GT are the same as those 

G3 
G5 

of the Type 6A8-GT. G-aA 

H 

The heater of the 12A8-GT is designed to operate on either a.c. or d.c. When 
the heater is operated on a.c. with a transformer, the winding which supplies the 
heater circuit should operate the heater at its recommended value for full-load 
operating conditions at a line voltage of 117 volts. In receivers that employ a series­
heater connection, the heater of the 12A8-GT may be operated in series with the 
heaters of the other types having 0.15-ampere rating, or in series with the heaters 
of other types requiring more than 0.15 ampere if the 12A8-GT heater is shunted 
by a suitable resistor to pass the current in excess of 0.15 ampere. The current in 
the heater circuit of the 12A8-GT should be adjusted to 0.15 ampere for the normal 
supply-line voltage. For cathode connection, refer to Type 6A8. 

12C8 
META! 

DUPLEX-DIODE PENTODE 
The 12C8 is a metal type of tube 

having two diodes and a pentode in 
the same envelope. Except for its 
heater rating of 12.6 volts and 0.15 
ampere, the electrical and physical 
characteristics of the 12C8 are the same 
as those of the Type 6B8. For heater 
operation and cathode connection, refer 
to Types 12A8-GT and 6A8, respect­
ively. 

HIGH-MU TRIODE 
The 12F5-GT is a high-mu amplifier 

triode of the heater-cathode type. It 

1 2 F5-GT is particularly useful in resistance­
coupled amplifier circuits. Except 
for its heater rating of 12.6 volts and 
0.15 ampere, and the capacitances, the 
electrical and physical characteristics 
are the same as those of the 6F5-GT. 

8E 

G-5M 

The grid-plate capacitance is 2.8 µµf; grid-cathode, 2.2 µµf; plate-cathode, 3.2 µµf. 
For heater opemtion and cathode connection, refer to Types 12A8-GT and 6A8, 
respectively. c 

DETECTOR AMPLIFIER TRIODE 
The 12J5-GT is a triode of the heat-

er-cathode type designed for use as 

1 2J 5 _ GT detector, amplifier, or oscillator. It 
has a comparatively high amplifica- H 

tion factor together with a high , e 
transconductance. Except for its heater Ne KEY K 

rating of 12.6 volts and 0.15 ampere, G-E'>Q 
the electrical and physical characteris-

tics of the 12J5-GT are the same as those of the 6J5-GT. For heater operation 
and cathode connection, refer to Type 12A8-GT and 6A8. respectively 
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TRIPLE-GRID DETECTOR 
AMPLIFIER 

MANUAL 

The 12J7-GT is a triple-grid detector 12J7 -GT 
amplifier of the heater-cathode type. 
Except for its heater rating of 12.6 

GT-7R(IZJ7_ ) volts and .0.15 ampere, _th_e electrical 
GT and physical charactensbcs of the 

12J7-GT are the same as those of the 6J7-GT. For heater operation and cathode 
connection, refer to Types 12A8-GT and 6A8, respectively. 

G2 

TRIPLE-GRID 
SUPER-CONTROL AMPLIFIER 

The 12K7-GT is a triple-grid super­
control amplifier of the heater-cathode 
type. Except for its heater rating of 

12K7-GT 
GT-7R(12K7-GT) 12.6 volts and 0.15 ampere, the elec­

trical and physical characteristics of 
the 12K7-GT are the same as those of the 6K7-GT. For heater operation 
cathode connection, refer to Types 12A8-GT and 6A8, respectively. 

and 

TRIODE-HEX ODE 
CONVERTER 

The 12K8 is a multi-electrode tube 
of metal construction consisting of a 
triode oscillator and a hexode mixer 
in a single envelope. Except for its 

8 K heater rating of 12.6 volts and 0.15 

12K8 
METAl 

ampere, the electrical and physical characteristics of the 12K8 are the same as 
those of the 6KB. For heater operation and cathode connection, refer to Types 
12A8-GT and 6A8, respectively. 

H H 

DUPLEX-DIODE 
HIGH-MU TRIODE 

The 12Q7-GT is a heater-cathode 
type of tube containing two diodes and 
a high-mu triode in one bulb. Except 

12Q7-GT 

G-7v for its heater rating of 12.6 volts and 
0.15 ampere, the electrical and physical 

characteristics of the 12Q7-GT are the same as those of the 6Q7-GT. For heater 
operation and cathode connection, refer to Types 12A8-GT and 6A8, respectively. 

PENT AGRID CONVERTER 
The 12SA7 is a multi-electrode vacu­

um tube of the single-ended metal type 
designed to perform simultaneously 
the functions of oscillator and mixer 
in superheterodyne receivers. Except 

12SA7 
METAl 

BR for its heater rating of 12.6 volts and 
0.15 ampere, the electrical and physical 

characteristics of the 12SA7 are the same a those of the 6SA7. For heater oper­
ation and cathode connection. refer to Types 12A8-GT and 6A8, respectively 
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12SC7 
METAi 

TWIN TRIODE AMPLIFIER 

The 12SC7 is a twin-triode amplifier 
of the single-ended metal type for use 
as a class A amplifier. Except for its 
beater rating of 12.6 volts and 0.15 
ampere, the electrical and physical 
characteristics of the 12SC7 are the 
same as those of the 6SC7. For heater 
operation and cathode connection, re-

fer to Types 12A8-GT and 6A8, respectively. 

12SF5 
METAi 

connection, refer 

12SJ7 
METAi 

HIGH-MU TRIODE 

The 12SF5 is a high-mu triode ot 
the single-ended metal tr.pe for use 
in resistance-coupled amplifier circuits. 
Except for its heater rating of 12.6 
volts and 0.15 ampere the electrical 
and physical characteristics of the 
12SF5 are the same as those of the 
6SF5. For heater operation and cathode 

to Types 12A8-GT and 6A8, respectively. 

TRIPLE-GRID 

DETECTOR AMPLIFIER 

The 12SJ7 is a single-ended metal 
tube of the triple-grid type with a 
sharp cut-off characteristic. Except 
for its heater rating of 12.6 volts and 
0.15 ampere, the electrical and physical 

MANUAL 

as 

6AB 

•

C.1 K 

G3 G2 
6 

H H 

8 
S KEY P 

SN 

characteristics of the 12SJ7 are the same as those of the 6SJ7. For heater operation 
and cathode connection, refer to Types 12A8-GT and 6A8, respectively. 

12SK7 
METAi 

TRIPLE-GRID 

SUPER-CONTROL AMPLIFIER 

The 12SK7 is a single-ended metal 
tube of the triple-grid type with a 
remote cut-off characteristic. Except 
for its heater rating of 12.6 volts and 
0.15 ampere, the electrical and physical SN 

H 

characteristics of the 12SK7 are the same as those of the 6SK7. For heater opera­
tion and cathode connection, refer to Types 12A8-GT and 6A8, respectively, 

12SQ7 
METAi 

DUPLEX-DIODE HIGH-MU 

TRIODE 

The 12SQ7 is a single-ended metal 

SQ 

type of multi-unit tube containing two 
diodes and a high-mu triode. Except 
for its heater rating of 12.6 volts and 
0.15 ampere, the electrical and physical 

characteristics of the 12SQ7 are the same as those of the 6SQ7. For heater opera­
tion and cathode connection, refer to Types 12A8-GT and 6A8, respectively. 
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HALF-WAVE 
HIGH-VACUUM RECTIFIER 

MANUAL 

ru
p K 

4 
H H 

4G 

The 1223 is a half-wave, high­
vacuum rectifier of the heater-cathode 
t;vpe for use in suitable circuits de­
signed to supply d-c power from an a-c 
power line. It is intended for use in 

12Z3 

"transformerless" receivers of the "universal" (a.c.-d.c.) type. The adaptability 
of the 1223 to such receivers is facilitated by the heater design which permits of 
convenient series operation with other tube types. 

* CHARACTERISTICS 
He:ATER VOLTAGE (A.C. or D.C.) ................. . 
HEATER CURRENT .............................. . 

As Half-Wave Rectifier 

PEAK INVERSE VOLTAGE ......................... . 
PEAK PLATE CURRENT .......................... . 
D-C HEATER-CATHODE POTENTIAL ................ . 
TvPrcAL OPERATION vVrTH CoNDENsER-INPuT F1r.TER: 

A-C Plate Voltage (RMS) ......... 117 150 
Total Effective Plate-Supply 

Impedancet . . . . . . . . . . . . . . . . . . . 0 min. 30 min. 
D-C Output Current............. 55 max. 55 max. 

12.6 
0.3 

Volts 
Ampere 

700 max. Volts 
330 max. Milliamperes 
350 max. Volts 

235 max. Volts 

75 min. Ohms 
55 max. Milliamperes 

l When a filter-input condenser larger than 40 i,I is used, it may be necessary to u. more 
plate-supply impedance than the minimum value ehown to limit the peak plate current to the 
rated value. 

INSTALLATION and APPLICATION 

The base of the 1223 fits the standard four-contact socket which may be 
installed to hold the tube in any position. Physical characteristics of the 1223 are 
shown in Fig. 2-19, OUTLINES SECTION. Sufficient ventilation should be 
provided to circulate air freely around the tube 
to prevent overheating. 

The 12.6-volt heater of the 1223 is designed 
to operate under the normal conditions of line­
voltage variation without materially affecting 
the performance or serviceability of this tube. 
For operation of the 1223 in series with the 
heaters of other types having 0.3 ampere rating, 
the current in the heater circuit should be ad­
justed to 0.3 ampere for the normal supply 
voltage. 

A filter of the condenser-input type is rec­
ommended for use with this tube in order to 
obtain a d-c output voltage as high as possible. 
A large input capacitance in the order of 16 µf 
is desirable. Typical output curves for several 
value.s of input condensers are shown in the ac­
companying diagram. As a supplement to the 
curves with an a-c input voltage, a curve is in• 
eluded to show the output when the receiver is 
operated from a d-c power line. 
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R-F AMPLIFIER PENTODE 

The 15 ia a heater-cathode type of pentode 
of the 2.0-volt type for uae in battery-operated 
receivera that require a aeparate cathode con­
nection. The beater is rated at 2.0 volte 
(d.c.) and 0.22 ampere. Characteristics at 
DlllXlmum plate volte of 135, maximum screen 
volte of 67.5, and grid-bias volte of -1.5 are: 
plate current, 1.85 milliamperes; screen cur­
rent, 0.3 milliampere; plate resiltance, 0.63 
megohm; traDICOnductance, 750 micromhoa. 

MANUAL 

Sf' 

The base of the 15 lits the standard live-pin IIOCket which may be mounted to hold the tube 
in any position. Physical cbaracteristica of the 15 are shown in Fig. 2-16, OUTLINES SECTION 
The beater-cathode potential should be kept as low as possible, but should never be greater than 
22.5 volte. Application of the 15 l1 limilar to that of Type 1E5-GP. 

CLASS B TWIN AMPLIFIER ~GTz GT, 

The 19 combines in one bulb two 

1 9 high-mu triodes designed for class B PTz PT, 

operation. It is intended for use in 
the output stage of battery-operated 6 
receivers and is capable of supplying Ft ,-

approximately 2 watts of audio Power. ac 
The triode units have separate external 

terminals for all PJectrodes except the filaments, so that circuit design is similar to 
that of class B amplifiers utilizing individual tubes in the output stage. Except for 
the filament current 0.26 ampere, the electrical characteristics of the 19 are the same 
as those of the 1J6-G. For filament operation, refer to Type 1C7-G. The base of 
the 19 fits the standard six-pin socket which should be mounted to hold the tube 
preferably in a vertical pasition with base down. Horizontal operation is permis­
sible if pins 1 and 6 are in a horizontal plane. Physical characteristics of the 19 
are shown in Fig. 2-19, OUTLINES SECTION. 

20 

22 

POWER AMPLIFIER TRIODE 
The 20 ia a power-amplifier triode for dry­

battery-operated receivera employin11 3.3 volt 
filament tubes. The filament rating is 0.132 
ampere at 3.3 volte (d.c.). Cbaracteriatica at 
maximum plate volte of 135, and grid•biaa 
volte of -22.5 are: plate current, 6.5 milli­
amperes, plate resistance, 6300 ohms; ampli­
fication factor, 3.3; tranaconductance, 525 
micromboa; load reaiatance, 6500 ohms; 
undistorted power output, 110 milliwatts. 
Pbpical characteristics of the 20 are shown 
in Fig. 2-14, OUTLINES SECTION. The 20 
is a discontinued type; it ia retained for ref­
erence only. 

SCREEN-GRID RADIO-FREQUENCY 
AMPLIFIER 

The 22 ia a acreen-grid, radio-frequency 
amplifier tube for uae in dry-battery-operated 
receivers empl.oyin11 3.3-volt filament tubes. 
The filament ratio& is 0.132 ampere at 3.3 
volts (d.c.) Cbaracteriatica at maximum 
plate volts of 13&, maximum screen volte of 
67.5, and grid-bias volts of -1.5 are: plate 
current, 3. 7 milliamperes; screen current, 1.3 
milliamperes; plate reaiatance, 325000 ohms; 
transconductance, 500 micromboa. Pbyaical 
cbaracteri•tici, of the 22 are 1hown in Fig. 2-22, 
OUTLINES SECTION. The 22 is a discon­
tinued type; it is retained for reference only. 
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SCREEN-GRID RADIO-FREQUENCY 
AMPLIFIER 

The 24-A la a acreen-grid ampllfter tube of 
tile heater-cathode type for 111111 primarily as 
a radio-frequency amplifier In a-c operated 
recelven1. 

The heater la rated at 2.5 vnlt• (a.c. or d.c.) 
and 1.76 ampere. The maximum plate and 
acree11 volta are 275 and 90, reapactively. 
Characteriatic• at plate volta of 250, acreen 
volta of 90, and grid-bias volts of -3 are: 

plate current, 4 milliamperes; acreen current (max.), 1.7 milliampere•, plate resistance, 0.6 megohm; 
tr1111aconductance, 1050 micro111hoa. Capacitances (with ahield-can) are: grid-plate 0.007 max. 
,.,.t; input 6.3 ,.,.f; output, 10.6 ,.,.r. 

The ha• of the 24-A fita the standard five-contact aocket which may be installed to hold 
thl!! tube in 81!}' position. Physical characteristics of the 24-A are shown In Fla;. 2-22, OUTLINES 
SECTION For heater operation and cathode connection, refer to Type 2A5. The screen voltage 
for the 24-A may be obtained from II fixed or variable tap on II voltage divider acr088 the high­
voltage suppl'{• or acr088 a portion of the supply. Complete shielding in all ataget of the circuit 
;. nece8881"y i maximum gain per otage io to be obtained. 

Gz GI POWER AMPLIFIER 
p PENTODES 25A6 

The 25A6 and 25A6-G are power- METAl 
H H amplifier pentodes of the heater-

cathode type having 25-volt heaters 2 5A6 G 
N~:ii!2-c KEY ~3 for operation on either a-c or d-c -

· 75 supply. They are especially useful in 
"d-c power line" or "universal" type 

receivers. In such application, these tubeB are capable of handling relatively large 
audio power. * CHARACTERISTICS 
HEATER VOLTAGE (A.C. or D.C.) •••..•....•••.••.. 
HEATER CURRENT ...•.....••••••.•••..•......... 

As Class A1 Amplifier 
PLATE VOLTAG!!: .••.......•.••••••• ' ••......•.••. 
Sc:REEN VOLTAGE ••.•.•••.••••.••...........•.••. 
PLATE DISSIPATION •......•.••..............•.••. 
Sc:REEN SISSIPATION .........................•.••. 
TYPICAL OPERATION: 

25 
0.3 

160 max. 
135 max. 
5.3 max. 
1.9 max. 

Plate Voltage . . . . . . . . . . . . . . . . . 95 135 160 
Screen Voltage . . . . . . . . . . . . . . . . 95 135 120 
Grid Voltage:.............. . -15 -20 -18 
Peak A-F Gnd Voltage. . . . . . . . . 15 20 18 
Zero-Si~ Plate Current. . . . . . . 20 37 33 
Max.-S1gnal Plate Current. . . . . . 22 39 36 
Zero-Si$Ilal Screen Current. . . . . . 4 8 6.5 
Max.-S1gnal Screen Current. . . . . 8 14 12 
Plate Resistance (Approx.) . . . . . . 45000 35000 42000 
Transconductance . . . . . . . . . . . . . 2000 2450 2375 
Load Resistance. . . . . . . . . . . . . . . 4500 4000 5000 
Total Hannonic Distortion. . . . . . 11 9 10 
Max.-Signal Power Output. . . . . . 0.9 2 2.2 

INSTALLATION and APPLICATION 

Volts 
Ampere 

Volts 
Volts 
Watts 
Watts 

Volts 
Volts 
Volts 
Volts 
Milliamperes 
Milliamperes 
Milliamperes 
Milliamperes 
Ohms 
Micromhos 
Ohms 
Per cent 
Watts 

The base of either the 25A6 or 25A6-G fits the standard octal socket which 
may be installed to hold the tube in any position. Physical characteristics of the 
25A6 and 25A6-G are shown in Figs. 1-7 and 2-21, respectively, in the OUTLINES 
SECTION. 

The 25-volt heater is designed to operate under the normal oonditions of line­
voltage variation without materially affectini the perfonnance or aerviceability 
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of these tubes. When the heater is operated in series with the heaters of other 
types having 0.3-ampere rating, the current in the heater circuit should be adjusted 
to 0.3 ampere for the nonnal supply voltage. 

In a series-heater circuit of the "d-c power line" type employing several 0.3-
ampere (6.3-volt) types and one or two 25A6's or 25A&-G's, the heater(s) of the 
25-volt type(s) should be placed on the positive side of the line. Under these 
conditions, heater-cathode voltage of these tubes must not exceed the value given 
under cathode. In a series-heater circuit of the "universal" type employing a 
rectifier tube with 25-volt heater, one or two 25A6's or 25A6-G's and several 0.3-
ampere (6.3-volt) types, it is recommended that the heater(s) of the 25A6('s) or 
25A6-G('s) be placed in the circuit so that the higher values of heater-cathode bias 
will be impressed on the 25A6('s) or 25A6-G('s) rather than on the 6.3-volt types. 
This is accomplished by arranging the 25A6('s) or 25A6-G('s) on the side of the 
supply line which is connected to the cathode of the rectifier, ie., the positive 
terminal of the rectified voltage supply. Between this side of the line and the 
25A6('s) or 25A6-G('s), any necessary auxiliary resistance and the heater of the 
25-volt heater type rectifier are connected in aeries. 

The cathode circuit in "d-c power line" or "universal" receivers is tied in either 
directly or through biasing resistors to the negative side of the d-c plate supply 
which is furnished either by the d-c power line or by the a-c line by means of a 
rectifier. The potential difference thus introduced between heater and cathode of 
the 25A6 or 25A6-G should not exceed 90 volts d.c., as measured between the 
negative heater tenninal and the cathode. 

The cathode resistor should be shunted by a suitable filter network to avoid 
degenerative effects at low audio frequencies. The use of two 25A6's or 25A6-G-'a 
in push-pull eliminates the necessity for shunting the resistor. The cathode resistor 
for two tubes in the same stage is approximately one-half the value given for single­
tube operation. 

The total d-c resistance in the grid circuit should not exceed 0.5 megohm with 
cathode bias, or 0.5 megohm for the 95-volt condition and 50000 ohms for the 135-
volt and 160-volt conditions with fixed bias. 

100 
AVERAGE PLATE CHARACTERISTICS 

I 
TYP~ 25A6 
E:+=2!> VOLTS 
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PLATE VOL TS 

RECTIFIER-PENTODE 
The 25A7-G is a heater-cathode 

type of tube containing a half-wave, 
high-vacuum rectifier and a power­
amplifier pentode in one envelope. It 
is particularly useful in small receivers 
of the "universal" type. 
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CHARACTERISTICS 
HEATJtJt VoLTAGZ (A.C. or D.C.) ........•......... 
HBA TEil CUllllENT .............................. . 

25 
0.3 

Pentode Unit - As Clem A1 Amplifier 

MANUAL 

Volts 
Ampere 

PLATE VOLTAGE . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . 100 ma:.:. Volta 
Sc11.1tEN VOLTAGE (Grid No. 2) . . . . . . . . . . . . . . . . . . . . 100 ma%. Volta 
G11.m VoLTAGE (Grid No. 1). . . . . . . . . . . . . . . . . . . . . . . -15 Volta 
PLATE Cull.RENT................................. 20.5 Milliamperes 
Scll.BBN CuauNT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 Milliamperes 
PLATB RESISTANCE............................... 50000 Ohms 
TRANSCONDUCTANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1800 Micromhoa 
LoAD RBs1sTANCE............................... 4500 Ohm• 
OUTPUT*..................... . . . • . . . . . . . . . . . . . . . 0.77 Watt 

• 9% total harmonic diatortion. 

Rectifier Unit 
A-C PLATB VOLTAGE (RMS) ....•...•••........... 125 ma:.:. Volta 
D-C OUTPUT Cu:a.RENT .......................... . 75 ma:.:. Milliamperea 

INSTALLATION and APPLICATION 
The baae of the 25A7-G fits the standard octal socket which may be installed 

to hold the tube in any J)Oiition. Physical characteristia, of the 25A7-G are shown 
in Fig. 2-21, OUTLINES SECTION. For heater operation and cathode connec­
tion of the pentode unit, refer to Type 25A6. 

G 

HIGH-MU POWER AMPLIFIER 
TRIODE 

p~---5 

H 2 7 H 
The 25AC5-GT is a power amplifter 25AC5-GT 

triode of the heater-cathocle type for 
use in the output stage of a-c/d-c radio I 8 

NC KEY K receivers. 
G-6Q 

CHARACTERISTICS 
HEATER VOLTAGE (A.C. or D.C.) ................. . 
llBATEll CUllllENT .............................. . 
A VERAGB C&AllACTEllISTICS: 

Plate Voltage ................................ . 
Grid Voltage ................................. . 
Amplification Factor .......................... . 
Plate Resistance ............................. . 
Transconductance ............................ . 
Plate Current ......•.......................... 
Grid Current ....................•............. 

25 
0.3 

110 
+15 

58 
15200 
3800 

45 
7 

As Class B Power Amplifler 

Volta 
Ampere 

Volta 
Volta 

Ohms 
Mlcromhoa 
Milliamperes 
Milliamperes 

PLATB VOLTAGE . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . 180 ma:.:. Volta 
AVERAGE PLATE DISSIPATION . . . . . . • . . . • . . . . . . . . . . 10 max. Watta 
TYPICAL OPBllATION: 

Values ar, for two tubes 
Plate Voltaie .......•......................... 
Grid Voltage ................................. . 
Peak A-F Grid-to-Grid Voltage .........•........ 
Zero-Signal D-C Plate Current ................. . 
Effective Load Resistance (Plate-to-plate) ....... . 
Power Output• ..•..•.•..........••••...•.•.... 

• With peak input of 810 milliwatta applied between Irids. 
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INSTALLATION and APPLICATION 
The base of the 25AC5-GT fits the standard octal aocket which may be 

installed to hold the tube in any position. For heater operation and cathode 
connection, refer to Type 25A6. Physical characteristics of the 25AC5-GT are 
shown in Fig. 2-8, OUTLINES SECTION. 

In push-pull class B senice, the 25AC5-GT should be operated as shown under 
CHARACTERISTICS. 

In direct-coupled power-amplifter senlce, a single 25AC5-GT is preceded by 
a driver tube in a dynamic-coupled amplifier circuit similar to that shown under 
Trpe 6AC5-G. The only difference is that the 25000-ohm resistor is not required. 
Bias voltage for both the 25AC5-GT and the driver is developed by the dynamic­
coupled connection shown in the circuit arrangement. The total d-c resistance 
in the grid circuit of the driver should not exceed 1.0 megohm. Maximum ratings 
for the 25AC5-GT in this service are: plate volts, 180; and average plate dissipa­
tion, 10 watts. Typical operating values with Type 6AE5-GT as driver are: plate­
supply volts, 110; av. plate ma., 45; av. plate ma. of driver, 7; input signal volts 
(rms) to driver, 22; load resistance, 2000 ohms; and p(>wer output, 2 watts with 
10% distortion. Typical operating values with Type 6P5-G as driver are: plate­
supply volts, 180; av. plate ma., 27; av. plate ma. of driver, 4; input signal volts 
(rms) to driver, 12; load resistance, 8000 ohms; and power output, 2 watts with 
10% distortion. In these typical operating conditions, current does not flow in 
the driver grid circuit during any part of the input cycle. 

25B6-G 

POWER AMPLIFIER 
PENTODE 

The 2586-G is a power-amplifier 
pentode of the heater-cathode type 
for use in radio receivers of the "uni­
versal" type where large power output 
is desired. 

* CHARACTERISTICS 
HEATER VOLTAGE (A.C. or D.C.) ................. . 
HEATER CURRENT .............................. . 

25 
0.3 

As Class A1 Amplifler 

Gl! G1 

p 

H H 

8 
NC KEY eJ 

G-7S 

Volts 
Ampere 

PLATE VOLTAGE ................................ . 
ScREEN VoLTAGE (Grid No. 2) ................... . 
PLATE DlSSlPATlON ............................. . 

200 max. Volts 
135 max. Volts 
12.5 max. Watts 

ScREEN DISSIPATION ............................ . 2 max. Watts 
TYPICAL OPERATION: 

Plate Voltage . . . . . . . . . . . . . . . . . 105 135 200 
Screen Voltage . . . . . . . . . . . . . . . . 105 135 135 
Grid Voltage_(Grid No. 1) . . . . . . -16 -22 -23 
Peak A-F Gnd Voltage. . . . . . . . . 16 22 23 
~al Plate Current. . . . . . . 48 61 62 
Max.-Signal Plate Current . . . . . . 55 69 71 
Zero-S~ Screen Current...... 2 2.5 1.8 
Max.-S1gnal Screen Current. . . . . 10 14.5 13 
Plate Resistance. . . . . . . . . . . . . . . 15500 15000 18000 
Transconductance . . . . . . . . . . . . . 4800 5000 5000 
Load Resistance . . . . . . . . . . . . . . . 1700 1700 2500 
Total Harmonic Distortion. . . . . 12.5 14 15 
Second Harmonic Distortion . . . 7 8 8.5 
Third Harmonic Distortion . . . . . 10 11 11 
Max.-Signal Power Output. . . . . . 2.4 4.3 7.1 

INSTALLATION and APPLICATION 

Volta 
Volts 
Volts 
Volts 
Mililamperes 
Milliamperes 
Milliamperes 
Milliamperes 
Ohms 
Micromhos 
Ohms 
Per cent 
Per cent 
Per cent 
Watts 

The base of the 25B6-G fits the standard octal socket which may be installed 
to hold the tube in any position. Physical characteristics of the 25B6-G are shown 
in Fig. 2-21, OUTLINES SECTION. For ftlament operation and cathode connec­
uon, refer to Type 25A6. 
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<.1 c, BEAM POWER AMPLIFIERS 25L6 p 

. MIT.Al 
The 251.6, 251.6-G, and 25L6-GT 

are beam power amplifier tubes of the 
heater-cathode type designed for use 2 5 L6 G 

H H in the output stage of "transformer- _ 
less" (a.c.-d.c.) receivers. These tubes 

8 
s,2 Le KEY 

NCa25L6-C "er 
provide rugh power output at the rela-
tively low plate and screen voltages 25L6 GT NCa25L6-CT 

7AC available for transformerless receivers. -
The high power output is obtained 

with high power sensitivity and ~h efficiency. These distinctive features have 
been made possible by the application of directed-electron-beam principles in the 
design of these types. The design is similar to that of the RCA-6L6. 

* CHARACTERISTICS 
HEATER VOLTAGE (A.C. or D.C.) ........•......... 
HEATER CURRENT .............................. . 

As Class A1 Amplifier 
PLATE VOLTAGE ................................ . 
Sc:REEN VOLTAGE (Grid No. 2) ................... . 
PLATE DISSIPATION ............................. . 
Sc:REEN DISSIPATION ............................ . 
TYPICAL OPERATION: 

Plate Voltage ........................ . 
Screen Voltage ....................... . 
Grid Voltage_(Grid No. 1) ............. . 
Peak A-F Gnd Voltage ................ . 
Zero-Sp Plate Current .............. . 
Max.-Signal Plate Current ............. . 
Zero-Si~al Screen Current ............. . 
Max.-Signal Screen Current ............ . 
Plate Resistance (Approx.) ............. . 
Transconductance ................... .. 
Load Resistance ...................... . 
Total Harmonic Distortion ............. . 
Second Harmonic Distortion ........... . 
Third Harmonic Distortion ............ . 
Max.-Signal Power Output ............. . 

110 
110 

-7.5 
7.5 
49 
54 
4 
9 

10000 
8200 
1500 

11 
10 
4 

2.1 

25.0 
0.3 

Volta 
Ampere 

117 max. Volts 
117 max. Volts 

4 max. Watts 
1.25 max. Watta 

110 Volts 
110 Volts 

-7.5 Volts 
7.5 Volts 
49 Milliamperes 
50 Milliamperes 
4 Milliamperes 

11 Milliamperes 
10000 Ohms 
8200 Micromhos 
2000 Ohms 

10 Per cent 
3.5 Per cent 
8.5 Per cent 
2.2 Watts 

INST ALLA 110N and APPUCA TION 
The base of either the 25L6, 25L6-G, or 25L6-GT fits the standard octal socket 

which may be installed to hold the tube in any position. Physical characteristics 
of the 25L6, 25L6-G, and 25L6-GT are shown in Figs. 1-7, 2-21, and 2-8, respec­
tively in the OUTLINES SECTION. For heater operation and cathode connection, 
refer to Type 25A6. 

The 25L6, 251.6-G, and 25L6-GT should be operated as shown under CHAR­
ACTERISTICS. The values have been determined on the basis that grid current 
does not flow during any part of the input cycle. The type of input coupling used 
should not introduce too much resistance m the grid circuit. Transformer• or 
impedance-coupling devices are recommended. When the grid circuit has a d-c 
resistance not higher than 0.1 megohm, fixed bias may be used; for higher values, 
cathode bias is required. With cathode bias, the grid circuit may have a d-c 
resistance as high as, but not greater than 0.5 megohm, provided the heater voltage 
ie not allowed to rise more than 10% above the rated value under any condition 
of operation. 
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AVERAGE PLATE CHARACTERl!>TICS 
I I I 

TY~E 2SL6 
E-, •2.S VOLTS 

I- SCREEN VOLTS -=-110 

£e,,:s0 
ISO 

-----V -2.s 

100 
j 

I,,...--- I 
CONTROL-GIIIIID VOLT$ Ec1=--5 

so 
I,, -- J, .• ~ 

[_ -- L.o ~ 

- c.1= 12.!I ,, 
I ,. 

0 •o 100 1$0 200 ••• 
PLATE VOLTS 

RECTIFIER-DOUBLERS 

2525 

2526 

The 25Z5, 25Z6, 25Z6-G, and 25Z6-
GT are full-wave, high-vacuum rectifiers 
of the heater-cathode type for use in 
suitable circuits designed to supply 
d-c power from an a-c power line. 
These tubea are well suited for "trans­
fonnerless" receivers of either the 
"universal (a.c.-d.c.)" type or the "a-c 
operated" type. In "univenial" re­
ceivers, these tubes may be used as 
half-wave rectifiers, while in the "a-c 
operated" type, they may be used as 
voltage doublers to provide about twice 
the d-c output voltage obtainable from 
the half-wave arrangement. This two­
fold application is made possible by 
the use of a separate base pin for each 
of the two cathodes in the respective 
types. For voltaite-doubler considera­
tiOna, aee RADIO TUBE APPLICA­
TIONS section. 

METAl 

2526-G 

2526-GT 

* CHARACTERISTICS 
HEATER VoLTAGB (A.C. or D.C.) ................. . 
HBATBR CURRENT •..•••.••••••••••..•...••••.••. 

25 
0.3 

MANUAL 

~~~ 

Poz 

H H 

6E 
Type 2525 

Koz Po1 

3 

H H 

8 

Nl~ ~~it-G KEY K01 
NCc25Z6·GT 

7Q 
Typea 25Z6, 25Z6-G 

and 25Z6-GT 

Volta 
Ampere 

As Rectifier or Doubler 
PEAK INVERSE VOLTAGE .•.•••.•••••••••••••.••.•• 
PBAK PLUE CURRENT PBR PLATE .•.•.•.•••••.•••• 
D-C HBATER-CATBODB POTENTIAL •......•.....••.. 
TYPICAL OPERATION AS HALF-WAVE RECTIFIER:• 

700 max. Volta 

A-C Plate Voltage per Plate (RMS) 117 150 
Total Effective Plate-Supply 

Impedance per Plate t . . . . . . . . 0 min. 40 min. 
D-C Output Current per Plate . . . 75 max. 75 max. 

• The two llllitl may be 1INd •parately or ID parallel. 

-168-

450 max. Milliamperes 
350 max. Volta 

235 max. Volts 
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TYPICAL OPERATION As VOLTAGE-DouBLER: 
Half-Wa,1 Full-Wa11e 

A-C Plate Voltage per Plate (RMS)...... 117 max. 117 max. Volts 
Total Eff. Plate-Supply Imped. per Platet 30 min. 0 min. Ohms 
D-C Output Current. . . . . . . . . . . . . . . . . . . 75 max. 75 max. Milliamperes 

i When a filter-input condenaer lareer than 40 ,.f la uaed, It may be ne«:eN&rY to Ule more 
plate-llll>Ply impedance than the minimum value shown to limit the peak plate current to the 
rated va1iie. 

INSTALLATION and APPUCA TION 
The base of the 25Z5 fits the standard six-contact socket whereas the baae of 

the 25Z6, 25Z6-G, and 25Z6-GT fits the standard octal socket. The sockets for 
any of theee typea may be installed to hold the tubes in any position. Phyaical 
characteristics of the 25Z5, 25Z6, 25Z6-G, and 25Z6-GT are shown in Figs. 2-19, 
1-7, 2-17, and 2-8, respectively, in the OUTLINES SECTION. Sufficient ventilation 
should be provided to circulate air freely around these tubes to prevent overheating. 

The heater in these t~ ia designed to operate under the normal conditions 
of line voltage variation without materially affecting the performance or service­
ability of the tubes. The current in the heater circuit should be adjusted to 0.3 
ampere for the normal supply voltage. 

A filter of the condenser-input type is recommended for use with any of these 
tubes in order to obtain a d-c output voltage as high aR possible. A large input 
ca~citance in the order of 16 pf is desirable for half-wave rectifier service, while 
a higher value ia advantageous for voltage-doubler circuits. 

Typical output curves for several values of input condensers are shown in the 
accompanying diagrams. Although these curves are set up for the 25Z6, they 
apply equally as well to the 25Z5, 25Z6-G, and 25Z6-GT. The voltage-doubler 
curve.a are for a full-wave doubler circuit and the rectifier curves are for the two 
diode units connected in parallel in a conventional half-wave circuit. 

.. 

OPERAllON CHARAClERISTICS 
HALF'-WAVC RECTIF'ICR 

18+ CURV[ ~1 1~~-&-
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p~G 

~ F F 

40 

AMPLIAER TRIODE 
The 26 ia an amplifier tube containln11 a 

filament desiirnecl for operation on altematin1 
current. Thia tube ill for uae aa an r-f or a-f 
amplifier in equipment deaiened for lta char­
acteri&tica. The 26 ia not ordinaril,: 1uitable 
for Ule u a detector of power amplifier. The 
bue of the Z6 fita the standard four-contact 
IOCltet which 1hould be inetalled to hold the 
tube in a vertical position. Physical charac-
teristlca of the 26 are shown In Fi1. 2-25, 
OUTLINES SECTION. The coated fila-

26 

ment of the 26 •hould be operated at the rated voltaiie of 1.5 volte from the a-c line tbrou1h a 
•tep.down tranaformer. 
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CHARACTERISTICS 
FU.AMENT VOLTAGll (A.C. or D.C.) .••••••.................... 
FILAMENT CUllRBMT •.•.•••••......... ' .... ' . ' ... ' ........ . 
PLATll VOLTAGE............ 90 135 
GR.m VoLTAG.. • • • . • . . . . . . . . . . . . . . . . . -7 -10 
PLATE CURRllNT ................... , . . . . 2.9 5.5 
PLATE RESISTANCE . • . . . . . . . . . . . . . . . . . . . . . 890() 7600 
AMPLIFICATION FACTOR . . . . . . . . . . . . . . . . . . . 8.3 8.3 
TRANSCONDUCTANCE • . . . . . . . . . . . . . . • . . . . . . 935 1100 

• Grid voltage measured from mid-point of a-c operated filament. 

27 DETECTOR, AMPLIFIER 
The 27 ia a thlee~ectrode general purpoae 

tube of the heater-cathode type for use ae an 
an amplifier and detector in a-c receivere. 

CHARACTERISTICS 
HEATER VOLTAGE (A.C. or D.C.) ••••.•....................... 
HEATER CURRENT .•..................................•.•••. 
PLATE VOLTAGE*............... 90 135 180 
GRm VoLTAGBt • • • . . • • . . . . . • . . . --6 -9 -13.5 
PLATE CURR.ENT................ 2.7 4.5 5.0 
PLATE RESISTANCE . . . . . . . • . . . . • 11000 9000 9000 
AMPLIFICATION FACTOR . . . . . . . • . 9 9 9 
TRANSCONDUCTANCE............ 820 1000 1000 
GRID-PLATE CAPACITANCE (Approx.) ...•.•.••••..••.•......•.. 
GRm-CATBODE CAPACITANCE (Approx.) ....••.........•....... 
PLATE-CATHODE CAPACITANCE (Approx.) ..................... . 

• Maximum plate voltage - 275 volts. 

MANUAL 

1.5 
1.05 
180 mo,.. 

-14.5 
6.2 

7300 
8.3 

1150 

Volta 
Ampene 
Volte 
Volte 
Milliampere• 
Ohms 

Micromhoe 

.A. 
~ 

2.5 
1.75 
250 
-21 
5.2 

9250 
9 

975 
3.3 
3.1 
2.3 

H H 

SA 

Volte 
Amperee 
Volte 
Volta 
Milliampera 
Ohms 

Micromhoe 

~ 
""f 

t Ma:rimum value of d-c resistance in grid circuit should not exceed 1.0 megohm. 

INSTALLATION and APPLICATION 
The base of the 27 tits the standard Jive-contact socket which may be inatalled to hold the 

tube in any position. Phyeical characteristics of the 27 are shown in Fig. 2-19, OUTLINES 
SECTION. For heater operation and cathode connection, refer to Type 2A5. 

Aa an ampllller, the 27 i1 applicable to the audio- or the radio-frequency _lta&ee of a receiver. 
Recommended plate and grid voltages are shown under CHARACTERISTICS. 

A1 a detector, the 27 may be operated either with grid leak and conden.er or with grid biaa. 
The plate voltage for grid-leak-and-conden.er detection is 45 volte. A grid leak of from l to 5 
megohm• u.ed with a grid condenaer of 0.00025 µf ia auitable. For grid-bias detection, a plate 
voile ol 275 volte or less may be used. The corresponding grid bias should be adjusted 10 that 
the ate current, when no oignal ia being received, is approximately 0.2 milliampere. For the 
con ition of 250 volte on plate and transformer coupling, the grid bias will be appro:rimately 
-30 volta. 

30 

DETECTOR AMPLIFIER TRIODE 

The 30 io a detN:tor and amplifier tube of 
the three...tectrocle type for battery-Operated 
receivere where economy of filament-cunent 
drain i• important. Except for capacitances, 
wt,ich are shown below, the electrical charac• 
teriatics of tbe 30 are the same as th011e of 
the 1 H4-G. The base of the 30 tits the 

~

G 

2 --- 3 

I 4 
F F' 

standard four-contact aocket which should be 4D 
mounted to hold the tube preferably in a 

vertical pooition. Horizontal operation is permissible if pins 1 and 4 are in a vertical plane. 
Physical characteristics of the 30 are shown in Fig. 2-!9, OUTLINES SECTION. For filament 
operation, reter to Type 1C7-G; for application, refer to Type 1H4-G. 

G1t1D·PLATE CAPACITANCE (Appro:r.).......................... G.0 f.lJAf 
G1tJD-FJI.illll:NT CAPACITANCE (Approx.) . . . . • • • • • • . • . . • . . • . • . 3.0 "'"' 
PLATll·FILAMENT CAPACITANCE (Approx.) . . . • • • . . . . . . . . . . . . . . . 2.1 ,.,.,, 
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4D 

RECEIVING T U B E 

POWER AMPLIFIER TRIODE 
The 31 is a pQwer-ampllller tube of the 

three-electrode type for battery-operated 
receiven where economy of filament-current 
drain is imPortant. 

The filament voltage and current are 2.0 
volts (d.c.) and 0.13 ampere, reapectlvely. 
Characteristica at maximum plate volte of 
180 and iuid-bias volts of -30 are: plate 
current, 12.3 rnilliamperee; plate resistance, 

MANUAL 

31 

3600 ohm•; amplification factor, 3.8; t.raneconductance, 1050 micromhoa; load reeiatance, 5700 
ohma; undistorted Power output, 0.375 watt. The base of the 31 fits the atandard four-contact 
aocket which should be mounled to hold the tube I?referably in a vertical position. Horizontal 
operation is perml88ible if pins I and 4 are in a vertical plane. Physical characteristics of the 31 
are shown in Fig. 2-19, OUTLINES SECTION. For filament operation refer to Type IC7-G. 

A1 a Power amplifier, the 31 should be operated as shown under CHARACTERISTICS. 
Grid voltage may be obtained from a C-battery, or by means of a cathode-bias resistor connected 
in the negative plate-return lead. The latter method ia required where a grid re.istor (mazimum 
value 1 megohm) is used. If more output i1 desired than can be obtained from a single 31, two 
31 'a may be operated either in parallel or push-pull connection. 

4K 

SCREEN-GRID R-F AMPLIFIER 
The 32 i1 a ecreen-grid tube primarily for 

use a1 a radio-frequency amplifier in battery­
operated receiven where economy of filament­
current drain ia important. For base and aocket 
mounting, aee Type 30; for filament operation, 
aee Type 1C7-G. PhyaicaJ characteristics of 
the 32 are shown in Fig. 2 22, OUTLINES 
SECTION. For screen-voltage supply, shield­
ing, and application, aee Type 1E5-GP. The 
d-c resistance in the grid circuit of the 32 
should not eueed 2 megohms. 

CHARACTERISTICS 
FILAIIBNT VOLTAGE (D.C.) ................................. . 
FILAMENT CUllRBNT .. , •.................................•.. 
Pl.ATE VOLTAGE ..... ,.............................. 135 
ScRBEN VOLTAGS (Grid No. 2). . . . . . . . . . . . . . . . . . . . . . . 67.5 ma%. 
Garo VOLTAGE (Grid No. 1) . . . . . . . . . . . . . . . . . . . . . . . . . -3 
PLATE CUltllENT. • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. 7 
ScREEN CURllENT (Maximum) . . . . . . . . . . . . . . . . . . . . . . . 0.4 
PLAT.B RIISISTANCE . . . • . . . . • . . . • . . . . . . . . . . . . . . . . . . . . 0.95 
TRANSCONDUCTANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 640 
GRID-PLATE CAPACITANCE (With shield-can). . ............•... 
INPUT CAPACITANCE . . . . . . . . . . . . . . . . . . . . . ................. . 
0uTPUT CAPACITANCE ...................................... . 

POWER AMPLIFIER PENTODE 
The 33 is a power-amplifier pentode for use 

in the output stage -of battery-operated 
receivers where economy of battery con­
sumption ia important. The base of the 33 fits 
the standard five-contact socket which should 
be installed to hold the tube in a vertical po. 
sition. In aomc cases, cushionin11; of the 
BOCk:et may be found desirable. Phystcal char-
acteristics of the 33 are shown in Fig. 2-25, 
OUTLINES SECTION. For filament opera-
tion, refer to Type 1C7-G. 

CHARACTERISTICS 

2.0 
0.060 

180 mr,,r. 
67.5 ma;,,. 

-3 
1.7 
0.4 
1.2 

650 
0.015 ma,r. 

5.3 
10.5 

32 

Volta 
Ampere 
Volts 
Volta 
Volta 
Milliampere• 
Milliampere 
Megohma 
Micromhol ,.,.f ,.,.f ,.,.t 

33 

I'll.ANENT VOLTAGE (D.C.) . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . . 2.0 Volta 
Fll.AKENT CUllllENT . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.260 Ampere 
PLATE VOLTAGE.................................... 135 180 ma;,,. Volts 
ScllB.BN VOLTAGE (Grid No. 2). . . . . . . . . . . . . . . . . . . . . . 135 180 ma;,,. Volte 
GlllD VOLTAGE'" (Grid No. 1)...... . . . . . . . . . . . . . . . . . . . -13.5 -18 Volte 
PLATE CUllllENT.................................... 14.5 22 Milliampere• 
ScllEEN CUllllBNT . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 5 Milliampere• 
PLATE RESISTANCE (Approx.).. . . . . . . . . . . . . . . . . . . . . . . 50000 55000 Ohms 
TRANSCOND'UCTANCE . . • • . . . . . . . • . . . . . . . . . . . . . . . . . . . . 1450 1700 Micromhoe 
LOAD RESISTANCE.................................. 7000 6000 Ohms 
CATHODE-BIAS RESISTOR............................ 770 670 Ohms 
POWEil OUTPUT (7% total harmonic distortion) . . . . . . . . 0.7 1.4 Watt!! 

• D-c reaiatance in the grid circu.it should not exceed 1.0 megohm under cathode-bia• COD• 
ditiona; without cathode biu, the maximum value ii 0.5 me1obm. 
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34 

RECEIVING T U B E 

SUPER-CONTROL R-F 
AMPLIFIER PENTODE 

Tbe 34 ill a 111per-control pentode for Ille 
primarily •• a radio-frequency ampllfter and 
mtermedlate-freqaency amplifier in battery­
operated receiven where economy of filament. 
cunent drain ia important. The auper-control 
feature ia esplained under Super-Control 
Amolifler In RADIO TUBE APPLICA-

MANUAL 

~

GI G2 
z 3 

--­··· 
I 4 

F½ G:, 
F-

TIONS aection. For bale and 10elcet mount• 4M 
ins - Tme 30. Phnlcal characteriatlca of 

tbe 34 an 1hown In Pi&. 2-!b'; OUTLINES SECTION. For fflament operation, refer to Typa 
1C7-G: and for application, to Type 1O5-GP. 

CHARACTERISTICS 
FILAIIBNT VoLTA0B (D.C) .................................. . 
PJLAIIBNT Cu.aBNT ....................................... . 
PLATB VOLTAGB ....... ,.................. 67.5 135 
ScaHN VOLTA.GB (Grid No. 2)•............ 67.5 "'°"· 67.5 -· 
Gaw VOLTA.GB, Variable (Grid No. 1)....... -3 """· -3 ,mn. 
PLATS CURRBlfT.......................... 2.7 2.8 
ScRBBN CURRENT • . . . • • • • • • • • • • • • • • • . • • • . 1.1 1.0 
PL.A.TB RESISTANCE •• , , , , • , • • • • • • • • . • . . . • . 0... 0.6 
TliNSCONDUCTANCE ••.••• , , •• , • , •••••• , • , 560 600 
TliNSCONDUCTANCE (At -22.5 volta biaa) . . . 15 15 
GRID-PLATE CAPACITANCB (With ahield-can) •...•..•.•••.••••.. 
INPUT CAPACITANCII ••••••• , , , , •• , , .. , ••• , , , • , , , • , •••• , • , ••. 
0uTPUT CAPACITANCB.,.,,, .• .,, , , •••• .,, ••••.•• , •• , •••••••. 

• Under condition, of maximum plate current. 

35 

SUPER-CONTROL R-F AMPLIFIER 
The 35 ia a super-control acreen-grid 

ampliller tube of the heater-cathode t~ 
recommended u an r-f amplifier and an 1--f 
amplifier in a-c receivers. 'l'be 36 Ill effective 
in reducin&: crOR-modulatlon and modulation­
diatortion over the entire range of receivod 
alenala. Ita deei111 ia 111ch u to l)ffmit eaay 
rontrol of a 1al'g1! ranp of signal voltqea 
without the 111e of local-dietanc:e aw1tchell or 
antenna potentlometera. The 35 ia lnter­
chanaeahle with Type 51. 

CHARACTERISTICS 
HBATER VoLTA0B (A.C. or D.C.) ............................ . 
HBATBa CURRBNT •••.•.•••••.•••••••••••••••••••••••••••••. 
PLATB VOLTAGE*. • • • • • • • • • • • • • • . • . • • . • . . . • . . . • • . . 180 
Scaau VOLTAGB (Grid No. ~). • . • • • • • • • • . . • . • • • . • . 90 mas. 
Gaw VoLTAGB, Variable (Grid No. 1)............... -3 min. 
PL.A.TB C~NT.................................. 6.3 
ScaaBlf CuaaBNT (Maximum) . . . . • • . • . • • . . . . . . . . . . 2.5 
PLATB RBSISTANCB • • • • • • . • . • • . . • . • . . . . . . . . . . . . . . . 0.3 
TRANSCONDUCTANCE • . • . • • . • • . • • • • • • • • • • • . • . • . • • . . 1020 
TRAN5COlfDUCTANCB (At -40 volta biu) • , . • . . . . . . . . . 15 
GRW·PLATII CAPACITAlfCB (With abield-can) .................. . 
INPUT CAPACITANCB .•.••.••..•...•........•...•••....•..... 
0uTPUT CAPACITAlfCB ..................................... .. 

• Maximum plate voltqe - 275 volte. 

INSTALLATION and APPUCATION 

LO Volta 
0.060 Ampere 
180-. Volta 

67.6 -· Volta -3 ,mn. Volta 
2.8 Milllampena 
1.0 Milllampena 
1.0 Meeohm 

620 Micromhol 
15 Micromhol 

0.015 mas. ,.,.f 
6.0 i,,,f 

11.5 ,.,., 

02 

-~· 
H H 

ll.5 
lJg 

90 lfUff. 
-3 min. 

6.5 
2.5 
0.4 

1060 
15 

0.007 mos. 
6.3 

10.5 

5E 

The baN of the 35 ftta the ltaDdard llv.-c:ontact IOClcet which may be lnttalled to bold the 
tube in any poaitloll. Ph,-lc:al charac;teristica of the 35 are llbown in Fig. 2-22. OUTLINES 
SECTION. For beater operation and eat.bode connection, rem to Type 2A5. The etteea 
Yolla1e for the 35 may be obtained from a fixed or variable tap on a volta(II! divider acroa the 
aupply volta~ or from a portion of the av_pply. Complete aldeld•a11 for all ltagea of the dn:uit 
ia neceNarY 1f maximum gain and the volume-control-range capabll.itiea of thia tube are to be 
realized. 

Aa a radlo-fre'laeaey and IJl&ermedlate-freQaeac1 amplifier, the 35 ahollld be operated aa 
shown under CHARACTERISTICS. Volame eoa&rol of receivers deail!led foe the 35 may be 
aCGOmpliahed by variation of the negative grid biaa of this tube. In order to utilue the full 
volume-control range of the 35, an available grid-biaa volta,ie of approximately 50 volta will be 
required, depending on tho circ1sit design and operatinc conditiom. Thie voltage may be obtained 
from a potentiometer, a bleeder circuit, or from an adjustable cathode reaiator. 
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R C A RECEIVING T U B E MANUAL 

BEAM POWER AMPLIFIER 

The 35A5-LT is a beam power 3 A T 
amplifier of the heater-cathode type 5 5 L 
for use in the output stage of a-c/d-c -
receivers. The 35A5-LT is inter-
changeable with the 35A5. 

f>AA 

* CHARACTERISTICS 
HEATER VOLTAGE (A.C. or D.C.) •••••••••••••••••• 
HEATER CURRENT ••.••...••.•.•.•••..•••.••••. 

As Class A1 Amplifier 

32 
0.15 

Volts 
Ampere 

PLATE VOLTAGE •••••.•••.••••••••••••••••••••••• 
ScREEN VOLTAGE •.......•.........•...•.•.•.•.. J 

110 max. Volts 
110 max. Volts 

TYPICAL OPERATION: 
Plate Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110 
Screen Voltage .. .. . . . . . . . . . . . . . .. . . . . . . .. . .. . . 110 
Grid Voltage_. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -7.5 
Peak A-F Gnd Voltage. . . . . . . . . . . . .. .. .. . .. . . . . 7.5 
Zero-Si~ Plate Current. . . . . . . . . . . . .. . . . . . . . . . 40 
Max.-Signal Plate Current. . . . . . . . . . . . . . . . . . . . . . 41 
Zero-Si~ Screen Current. .. .. . . . . . .. . .. . . . . .. . 3 
Max.-S1gnal Screen Current . . . . . . . . . . . . . . . . . . . . . 7 
Plate Resistance. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14000 
Transconductance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5800 
Load Resistance . . . . . . .. . . . .. . .. .. . . . . . . . . . . . . . 2500 
Total Harmonic Distortion. . . . . . . . . . . . . . . . . . . . . . 6.5 
Max.-Signal Power Output . . . . . . . . . . . . . . . . . . . . . . 1.5 

INSTALLATION and APPLICATION 

Volts 
Volts 
Volts 
Volts 
Milliamperes 
Milliamperes 
Milliamperes 
Milliamperes 
Ohms 
Micromhos 
Ohms 
Per cent 
Watts 

The base of the 35A5-LT fits the lock-type socket which may be installed to 
hold the tube in any position. Ph}'9ical characteristics of the 35A5-LT are shown 
in Fig. 2-9. OUTLINES SECTION. Heater operation and cathode connection 
are the same as for Type 35L6-GT. Application is also the same as for the 35L6-GT 
except as follows: with cathode bias, the grid current may have a d-c resistance 
not to exceed 0.5 megohm, provided the heater voltage is not allowed to rise more 
than 10% above the rated value under any condition of operation. 

c2 c, 

p 
BEAM POWER AMPLIFIER 
The 35L6-GT is a power amplifier 

of the directed-electron-beam type for J 5 L6 GT . -
H H 

use in the output stage of "transform• -
erless" receivers where high power 
sensitivity is desired with low power K 

NC KEY Per consumption. 
G-7AC * CHARACTERISTICS 

HEATER VOLTAGE (A.C. or D.C.) •••••••••••••••••• 
HEATER CURRENT •••••••••••••••••••••.•••••••.• 

As Class A1 Amplifier 
PLATE VOLTAGE ••.•.•..••...••.••••••••••••••••. 
ScREEN VoLTAGE (Grid No. 2) ................... . 
PLATE DISSIPATION •••••.•••.......•..•..•...•••. 
ScREEN DISSIPATION •...••.................•..... 
TYPICAL OPERATION: 

Plate Voltage.......................... 110 
Screen Voltage . . . . . . . . . . . . . . . . . . . . . . . . 110 
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35 
0.15 

Volts 
Ampere 

200 max. Volts 
110 max. Volts 
8.5 max. Watts 

1 ma:c. Watt 

200 Volts 
110 Volts 



R C A RECEIVING T U B E 

Grid Voltage_ (Grid No. 1) . . . . . . . . . . . . . . -7.5 -8 
Peak A-F Grid Voltage. . . . . . . . . . . . . . . . . 7.5 8 
Zero-Si¥JUII Plate Current. . . . . . . . . . . . . . 40 41 
Max.-S1gnal Plate Current . . . . . . . . . . . . . . 41 44 
Zero-Si~! Screen Current . . . . . 3 2 
Max.-S1gnal Screen Current. . . . 7 7 
Plate Resistance (Approx.)..... 14000 40000 
Transconductance. . . . . . . . . . . . . 5800 5900 
Load Resistance . . . . . . . . . . . . . . 2500 4500 
Total Harmonic Distortion . . . 10 10 
Max.-Signal Power Output. . . . . . . 1.5 3.3 

INSTALLATION and APPLICATION 

MANUAL 

Volts 
Volts 
Milliamperes 
Milliamperes 
Milliamperes 
Milliamperes 
Ohms 
Micromhos 
Ohms 
Per cent 
Watts 

The base of the 35L6-GT fits the standard octal socket which may be mounted 
to hold the tube in any position. Physical characteristics of the 35L6-GT are shown 
in Fig. 2-8. OUTLINES SECTION. 

The 35-volt heater is designed to operate under the normal conditions of line­
voltage variation without materially affecting the performance or serviceability 
of the 35L6-GT. For operation of the 35L6-GT in series with other types having 
0.15-ampere rating, the current in the heater circuit should be adjusted to 0.15 
ampere for the normal supply voltage. 

In a series-heater circuit of the "d-c power line" type employing several 0.15-
ampere types and one or two 35L6-GT's, the heater(s) of the 35L6-GT('s) should 
be placed on the positive side of the line. Under these conditions, heater-cathode 
voltage of the 35L6-GT must not exceed the value given under cathode. In a 
series-heater circuit of the "universal" type employing rectifier tube 3524-GT, one 
or two 35L6-GT's, and several 0.15-ampere types, it is recommended that the 
heater(s) of the 35L6-GT('s) be placed in the circuit so that the higher values of 
heater-cathode bias will be impressed on the 35L6-GT('s) rather than on the other 
0.15-ampere types. This is accomplished by arranging the 35L6-GT('s) on the 
side of the supply line which is connected to the cathode of the rectifier, i.e., the 
positive terminal of the rectified voltage supply. Between this side of the line and 
the 35L6-GT('s), any necessary auxiliary resistance and the heater of the 3524-GT 
are connected in series. 

The cathode circuit in "d-c power line" or "universal" receivers is tied in either 
directly or through biasing resistors to the negative side of the d-c plate supply 
which is furnished either by the d-c power line or by the a-c line by means of a 
rectifier. The potential difference thus introduced between heater and cathode of 
the 35L6-GT should not exceed 90 volts d.c., as measured between the negative 
heater terminal and the cathode. 

As a power amplifier (class A1), the 35L6-GT is recommended for use either 
singly or in push-pull combination m the power-output stage of "d-c power line" 
and "universal" receivers. The operating values shown under CHARACTER­
ISTICS have been determined on the basis that grid current does not flow during 
any part of the input cycle. The type of input coupling used should not introduce 
too much resistance in the grid circuit. Transformer or impedance coupling devices 
are recommended. When the grid circuit has a d-c resistance not higher than 0.1 
megohm, fixed bias may be used; for higher values, cathode bias is required. With 
cathode bias, the grid circuit may have a d-c resistance as high as, but not greater 
than 0.75 megohm. 

HALF-WAVE HIGH-VACUUM 
RECTIFIER 

3523-LT The 3523-LT is a half-wave, high-
vacuum rectifier of the heater-cathode 
type for use in a-c/d-c receivers. The 
3523-LT is interchangeable with the NC 

3523. The base of the 3523-LT fits 4Z 
the lock-type socket which may be in-

stalled to hold the tube in any position. Physical characteristics of the 3523-LT 
are shown in Fig. 2-7, OUTLINES SECTION. For heater operation. see Type 
35L6-GT. 
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* CHARACTERISTICS 
HEATER VoLTAGB (A.C. or D.C.) ................. . 
HEATER CUllR.BNT ...........•..................• 

As Half-Wave Rectifier 
PEAK INVERSE VOLTAGE ......................... . 
PEAK PLATE CURRENT .......................... . 
D-C HEATER-CATHODE POTENTIAL ................ . 
TYPICAL OPERATION WITH CONDENSER-INPUT FILTER: 

A-C Plate Voltage (RMS) . . . . . 117 150 
Total Effective Plate-Supply 

32 
0.15 

MANUAL 

Volta 
Ampere 

700 max. Volts 
600 max. Milliamperes 
350 max. Volts 

235 max. Volts 

lmtiedancet. . . . . . . . . . . . . . . . 0 min. 40 min. 100 min. Ohms 
D-C Output Current. . . . . . . . . . 100 max. 100 max. 100 max. Milliamperes 

t When a filter-input condenser larger than 40 ,.f is used, it may be necessary to use more 
plate-supply Impedance than the minimum value shown to limit the peak plate current to the rated 
value. 

p HALF-WAVE HIGH-VACUUM 
RECTIFIER 

Nc 

3 

The 3524-GT is a half-wave, high-
H H vacuum rectifier of the heater-cathode 

8 
type for use in suitable circuits de-

Nc KEY K Signed to supply d-c power from an 
G 5AA a-c power line. The base of the 3524-GT 

3524-GT 

- fits the standard octal socket which may 
be installed to hold the tube in any position. Physical characteristics of the 35Z4-GT 
are shown in Fig. 2-8, OUTLINES SECTION. For heater operation, refer to Type 
35L6-GT. 

CHARACTERISTICS 
HEATER VOLTAGE (A.C. or D.C.) ................. . 
HEATER CURRENT ................ ' ............. . 

As Half-Wave Rectifier 

35 
0.15 

Volts 
Ampere 

PEAK INVERSE VOLTAGE ......................... . 700 max. Volts 
PEAK PLATE CURRENT ........ ' . ' ................ . 
D-C HEATER-CATHODE POTENTIAL ... . 

600 max. Milliamperes 
350 max. Volts 

WITH CoNDENSER-INPUT FILTER: 
A-C Plate Voltage (RMS) ........... . 
Total Effective Plate-Supply Impedance• 

117 max. 235 max. Volta 
15 min. 100 min. Ohms 

D-C Output Current ............... .. 100 max. 100 max. Milliamperes 
• When a filter-input condenser larger than 40 ,.f is used, it may be neceasary to use more 

plate-supply impedance than the minimum value 1hown to limit the peak plate current to the rated 
value. 

p 
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5 
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HALF-WAVE HIGH-VACUUM 
RECTIFIER 

The 35Z5-GT is a half-wave, high­
vacuum rectifier of the heater-cathode 
type for use in a-c/d-c radio receivers. 
The heater is provided with a tap for 
operation of a panel lamp. 

* CHARACTERISTICS 
HEATER VOLTAGE (A.C. or D.C.) 

Entire Heater (Pins No. 2 and No. 7) ........... . 
Panel-Lamp Section (Pins No. 2 and No. 3) with 

0.15 ampere flowing between pins No. 2 and No. 7 
HEATER CURRENT ...........•••................. 

As Half-Wave Rectifier 

35 

7.5 
0.15 

3525-GT 

Volts 

Volts 
Ampere 

A-C PLATE VoLTAGB (RMS) ..................... . 
PRAK INVERSE VoLTAGB. . . . . . .............. . 

235 max. Volts 
700 max. Volts 

PEu: PLATB CUllRENT . . . ........... . 600 max. Milliamperes 
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D-C OUTPUT CUllENT: 
With Panel Lamp and { No S~unting ;Resistor .... . 

Shunting Resistor ....... . 
Without Panel Lamp .......................... . 

60 ma¾. Milliamperes 
90 max. Milliamperes 

100 max. Milliamperes 
SHUNTING RESISTOR: 

For D-C Ouput Current of 70 ma •••......•..... 800 max. Ohms 
80ma .•......•...•.. 400 max. Ohms 
90ma .............. . 250 max. Ohms 

O-C HEATER-CATHODE POTENTIAL ................ . 350 max. Volts 
PANEL-LAMP SECTION VoLT. (RMS) when panel 

lamp fails ...•..........•.................... 15 max. Volts 
TYPICAL OPERATION: 

WIIA No. 40 M No. 41 Paml Lamp in Cireuit B1lo111 111itl Condensn•lnput Filln 
Heater Cur. between Pins 3 & 7. . . . . . . . . . 0.15 0.15 0.15 0.15 0.15 
Heater Volt. between Pins 2 & 7......... 32 32 32 32 32 
Secdon Volt. between Pine 2 & 3•........ 5.5 5.5 5.5 5.5 5.5 
A.C Plate Voltaae (RMS) . . . . . . . . . . . . . . . 117 117 117 117 235 
Effective Plate-Supply Impedanc;el . . . . . . . 15 15 15 15 100 
D.C Out1>11t Current. .. .. .. . • • .. .. . .. .. . 60 70 80 90 60 
Shuntina: Reeiltor . . . .. .. .. . .. .. .. . . . . . . 300 150 100 
WitAotrl P-1 Lamp--Con.entional Half-Wine Cireuil 111itli Cond,nsn-lnf)ut Fi/J,r 

Milliamperes 
Volt1 
Volte 
Volte 
Ohms 
Milliampere1 
Obma 

Heater Cur. between Pine 3 & 7. . . . • . . . . . . . . . . . . . . • . . . . . . 0.15 0.15 Milliamperes 
Heater Volt. between Pin• 2 & 7 . . . . . . . . . . . . • . . . . • . . . . . . • 35 35 Volte 
Section Volt. between Pins 2 & 3• . . . . . . . • . . . . . . . . . . . . . .. . 7.5 7.5 Volte 
A.C Plate Volta_p (RMS)............................... 117 235 Volte 
Effective Plate.Supply Impedance: . . . . . . . . . . . . . . . . . . . . . . . 15 100 Ohme 
O.C Output Current. • • .. • • .. • • • .. .. . . .. . . . . . . . . . . . . . . . . 100 100 Milliamperes 

•Maximum. 
i Minimum values. When a filter-input condenser larger than 40 pf ie used, it may be necee 

aary to ute more plate-1upply impedance than the minimum value ahown to limit the peak plate 
current to the rated value. 

INSTALLATION and APPLICATION 
The base of the 35Z5-GT fits the standard octal socket which may be installed 

to hold the tube in any position. Physical characteristics of the 3525-GT are shown 
in Fig. 2-8, OUTLINES SECTION. For 
heater operation, refer to Type 35L6-GT. 

With the panel lamp connected as 
shown in the arcuit diagram, the panel­
lamp voltage does not substantially ex-
ceed its operating value when the receiver 111-v 
is turned on and off. The plate current LINE 

of the 3525-GT passes through the panel 
lamp and the panel-lamp section of the 
heater. As a result, a higher level of illum­
ination is obtained when the receiver is in 
operation. 

36 
SCREEN-GRID R-F AMPLIFIER 

The 36 ia a heater-tbode t~ of ecreen­
crid tube intended for use as a radio-frequency 
amplifier, intermediate-frequency amplifier, 
and detector. 

CHARACTERISTICS 
HBATBR VOLTAGE (A.C. or D.C.) ............•..•.......•..... 
HEATER CURRENT ......................................... . 
PLATE VOLTAGE ..... ,.......... 100 135 180 
Senn VOLTAGE (Grid No. 2) . • . 55 67.5 90 ma.1:. 
G1t11> VOLTAGII (Grid No. 1) • • • • • -1.5 -1.5 -3 
PLATE CURRENT. • . • • . . • . • • • • • • • 1.8 2.8 3. I 
ScRBJEN CURRENT ............. . 
Pl.AD RtWSTANCJI: ... , , , , , . , , . . 0.55 0.475 0.5 

-176-

6.3 Volta 
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0.55 Megohm 
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TRANSCONDUCTANClt . . . . . . . . . . • • 850 1000 1050 
GRID-PLATE CAPACITANCE (With shield-can) ......•••.......•.. 
INPUT CAPACITANCE ..•..................................... 
OUTPUT CAPACITANClt .................................••.... 

INSTALLATION and APPLICATION 

MANUAL 

1080 Micromhos 
0.007 max. ,.,.t 

3.7 ,.,.r 
9.2 ""' 

The base of the 36 fits the standard five-contact 90Cket which may be installed to hold the 
tube in any position. Physical characteristics of the 36 are shown in Fig. 2-16, OUTLINES 
SECTION. For heater operation and cathode connection, refer to Type 6A8. For ecreen yoltap 
and shielding, refer to Type 35. 

As a radio-frequency amplifier, the 36 should be operated as shown under CHARACTER· 
ISTICS. As a detector, the 36 may be operated either with grid leak and condemer or with grid 
biaa. For grid-bias detection, suitable operating conditions are: Plate-supply voltage, 180 volte 
applied through a plate-coupling resistor of 0.25 megohm or an equivalent impedance; screen 
voltae., 67.5 volts; and negative grid bias, 6 volts (approx.) so adjusted that a plate current of 
0.1 milliampere is obtained with no input aignal. 

C 

.A. 
~ 

H H 

SA 

DETECTOR, AMPLIFIER 
The 37 is a three-electrode general-purpose 

tube of the heater-cathode type for uae a, 
amplifier and detector. 

CHARACTERISTICS 
HlliATltR VOLTAGE (A.C. or O.C.) ..••..•...•.........•........ 
HlliATER CURRENT ....•.•••••............................... 
Pl.ATE VOLTAGE................ 90 135 180 
GRID VOLTAGE* . . . . . . . . . . . . . . . . -6 -9 -13.5 
PLATS CURRENT................ 2.5 4.1 4.3 
PLATE RESISTANCE . . . . . . . . . . . . . 11500 10000 10200 
AMPLIIrICATION FACTOR ... , . . . . . 9.2 9.2 9.2 
TRANSCONDUCTANCE •• , . . . . . . . . . 800 925 900 
Garo-PLATE CAPACITANCE (Approx.) ...••.•••.•..••....•.....• 
Gaw-CATHODE CAPACITANCE (Approx.) ...................... . 
Pu.TE-CATHODE CAPACITANCE (Approx.) ..................... . 

6.3 
0.3 
250 max. 
-18 
7.5 

8400 
9.2 

1100 
2.0 
3.5 
2.9 

• The d-c reaiatance in the grid circuit abould not exceed 1.0 megohm. 

INSTALLATION and APPLICATION 

37 

Volts 
Ampere 
Volta 
Volta 
Mllliamperea 
Ohme 

Micromhos 
,.,.r 

~ 

The base of the 37 fita the standard five-contact aocket which may be installed to bold the 
tube in any position. Physical characteristics of the 37 are shown in Fig. 2-19, OUTLINES 
SECTION. For heater operation and cathode connection, refer to Type 6A8. 

Aa an ampllfter, the 37 ia applicable to the audio- or the radio-frequency stages of a receiver. 
Recommended plate and isrid voltages are shown under CHARACTERISTICS. As a detector, 
the 37 may be operated with either grid leak and condenser or with grid bias. The plate voltage 
for the grid-leak-and-condenser method is 45 volts. A l{rid leak of from 1 to 5 meeohms uaed with 
a grid conden11er of 0.00025 ,.f is suitable. For grjd-b1a1 detection a plate voltage of 250 volta, 
together with a negative grid bias of approximafely 28 volta, may be used. The plate current 
ahould be adjusted to 0.2 milliampere with no input signal. 

POWER AMPLIFIER PENTODE 
The 38 is a power-amplifier pentode of the 

heater-cathode type. The relatively low 
heater current of this type makes it suitable 
for automobile receivers and for Jl:_OWer-line­
operated sets, particularly thoae with a eerie1-
heater arrangement. 

CHARACTERISTICS 
HBATEK VOLTAGE (A.C. or D.C.) ...••••.••.•.••....•••••.•••. 
HBATEJl CURltSNT .•..••••••................................ 
Pl.ATS VOLTAGE................ 100 135 180 
ScHEN VOLTAGE (Grid No. 2) . . . 100 135 180 
GRID VOLTAGE (Grid No. 1) . • • . . -9 -13.5 -18 
Pl.ATE CURR.ENT.... • . • . • . . . . . . . 7 9 14 
ScREEN CURRENT . . . . . . . . . . . . . . 1.2 1.5 2.4 
PLATS RESISTANCE . . . . . . . . . . . . . 0.14 0.13 0.115 
TRANSCONDUCTANCE . . . . . . . . . . . . 875 925 1050 
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6.3 
0.3 
250 max. 
250 max. 
-25 

22 
3.8 

0.10 
13)() 

38 

Volta 
Ampere 
Volts 
Volta 
Volta 
Mllliamperea 
Milliamperes 
Megohm 
Micromhos 
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LOAD RESISTANCE ..•........... 
CATHODE-BIAS RESISTOR ....... . 
POWEil OUTPUT ............... . 

• 8% total harmonic distortion. 
t 10% total harmonic distortion. 

15000 
1100 
0.27• 

13500 
1100 
0.55t 

T U B E 

11600 
1100 

1.0* 

INSTAUATION and APPLICATION 

MANUAL 

10000 
970 
2.54' 

Ohme 
Ohms 
Watts 

The bue of the 38 fit• the standard live-contact eocket which may be installed to hold the 
tube In any ~tion. Physical characteriatics of the 38 are shown in Fig. 2-16, OUTLINES 
SECTION. FOi' beater operation and cathode connection, refer to Type 6A8. 

For the ,ower ampll8er stage ol radio receiven, the 38 is recommended either eingll or in 
puah-pull combination. Tranaformer- or impedance-coupling devices are preferable. I , how­
ever, resistance coupling la ueed, the d-c rell8tance In the grid circuit should be limited to 1.0 
megohm with plate voltages up to 250 volts, provided the heater voltage doee not rise mOl't than 
10% above the rated value under any condition of operation. 

SUPER-CONTROL R-F AMPLIFIER 
PENTODE 

The 39/44 ill a heater-cathode tube of the 
remote cut-off type euitable for uee primarily 

3 914 
as a radio-frequency amplifier and inter-4 mediate-frequency amplifier in receivers de-
aigned for its characteristics. The 39/44 is 
effective in reducing croea-modulation and 
modulation-distortion over the usual range of 
•ignal voltages without the use of antenna 
potentiometers or auxiliary volume-control 
switchee. 

CHARACTERISTICS 
HEATER VOLTAGE (A.C. or D.C.) ............................ . 
HEATER CUllllENT •...........•............................. 
PLATE VOLTAGE. . . • . . . . . . . . . . . . . . . . . . . . . . 90 180 
ScREBN VOLTAGE (Grid No. 2) ........ , . . . . 90 90 
GRm VOLTAGE (Grid No. 1) , ...... , . . . . . . . -3 min. -3 min. 
PLATE CUUBNT, ..... , , , , . .. . . . . . . . . . . . . . 5.6 5.8 
ScllEEN CURRENT , .... , ... , , ..... , , , . . . . . 1.6 1.4 
PLATE RESISTANCII .... , . , ...... , , ... , . . . . 0.375 0.75 
TIIAl!ISCONDUCT ANCE • . . . . . . . . . . . . . . . . . . . . . 960 l 000 
TRANSCONDUCTANCE (At -42.5 volts bias) . . . 2 2 
GRID-PLATE CAPACITANCE (With shield-can) .................. . 
INPUT CAPACITANCE .... , , , ....... , , , ...................... . 
QUTPUT CAPACITANCE .............. , ............. , , ........ . 

INSTAUATION and APPLICATION 

Gz 

·•~ 
H H 

6.3 
0.3 
250 ma:i:. 
90 mas. 
-3 min. 
5.8 
1.4 
1.0 

1050 
2 

0.007 mas. 
3.5 
10 

5f' 

Volta 
Ampere 
Volta 
Volta 
Volta 
Milliamperes 
Milliamperes 
Megohm 
Micromhoe 
Micromhoe 
,.,.t 
,,,.r 
""f 

Tbe baae of the 39/44 fits the standard five-contact aocket which mal'_ be installed to hold 
the tube in an_y i-ition. Physical characteristics of the 39/44 are shown in Fig. 2-16. OUTLINES 
SECTION. For heater operation and eathode <X>nnection, refer to Type 6A8. Complete ehfeld­
lng of all stages is n~ if maximum gam per stage ie to be obtained. 

The screen voltage for the 39/44 may be obtained from a section of the B-battery, from a 
fixed or variable tap on a voltage divider across the supply voltage, or from a portion of the aupply. 
Can should be taken to keep the impedance between the screen and cathode 88 low 88 p0118ible. 
When the 39/44 is catbode-biaeed, a resistor in aeries with the high-voltage supply may be used 
for obtaming the screen voltage. This is poaeible beca,- of the •table screen-current cbaracter­
i8tic of the 39/44 pentode. The reaistor method of obtaining the acreen voltage i• limited to 
circuits where the ecreen-voltage supply does not exceed 180 volts as a maximum. The value of 
this resistance should be such that under the conditions of minimum grid bias and maximum 
plate current the screen voltage will not exceed 90 volts. A resistance of approximately 80000 
ohms will be suitable. 

Aa a radlo-freqaenc-7 and bltermedlate-frequency amplifier. the 39/44 should be operated 
aa shown under CHARACTERISTICS. Velnme eontrol of receivers deeigned for the 39/44 may 
be accomplished by variation of the negative grid bias of this tube. In order to obtain adequate 
volume control, an available l!rid-bia• voltage of approximately 45 volts will be required. The 
exact value will depend upon the circuit design and op;rating conditions. Thia volta~ may be 
obtained from a potentiometer, a bleeder circuit, a variable resistor in the cathode circuit, or from 
a separate aource. 

AO 
VOLT AGE AMPLIFIER TRIODE 

The 40 is a high-mu triode of the storage­
oattery type for uee in reaiatance-coupled or 
impedance-coupled amplifier or detector 
circuits. Characteristics with muimum 
effective plate volts of 180 and grid-bias volts 

P~G 

~ f' f' of -3 are· plate current, 0.2 milliampere; 
plate reaiatance, 150000 ohms; amJ?lification 
factor, 30; transconductance, 200 m1cromboe. 40 
Filament volts. 5; amperes, 0.25. The effec-

the voltage at plate is plate-supply voltage minus voltage: drop in load of 0.25 Jll_e_gohm caueed 
by plate current. For physical characteristics of the 40, fee Fig. 2-25, OUTLINES SECTION. 
The -40 ia a discontinued type; it is retained for reference only. 
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40 

POWER AMPLIFIER PENTODE 
The 41 i• a power-amplifier pentode of the 

heater-cathode type for uae m the output 
stage of radio receiven1 with 6.3-volt heater 
supply. Electrical characteri1tica, inatalla­
tion (except that the base requires the use of 
the standard six-contact socket), and applica­
tion are the same as for the 6K6-G. Physical 
characteristic& of the 41 are shown in Pig. 
2-19, OUTLINES SECTION. 

POWER AMPLIFIER PENTODE 
The 42 is a power-amplifier pentod~ ot the 

heatl'r-cathode type for use m the output 
stage of a-c operated receivers. Electrical 
characteristics, installation (except that the 
base requires the use of the standard six­
contact socket), and application are the same 
aa for ,he 6F6. Phymcal characteristics of 
the 42 are ehown in Fia;. 2-25, OUTLINES 
SECTION. 

POWER AMPLIFIER PENTODE 
The 43 is a power-amplifier pentode of the 

heater-cathode type for use m the output 
sta~e of radio receiveni of the "d-c power 
line ' type and the "universal" type. Elec­
trical characteristics, installation (except 
that the base requires the use of the standard 
six-contact socket), and application are the 
same as for the 25A6. Physical character­
istics of thl' 43 are shown in Fig. 2-25, OUT­
LINES SECTION. 

POWER AMPLIFIER TRIODE 
The 45 is a power-amplifier triode 

of the filament type capable of supply­
ing large undistorted power output 
from a-c operated receivers. 

CHARACTERISTICS 
FILAMENT VOLTAGE (A.C. or D.C.) ..•.•.••.....••. 2.5 

1.5 FILAMENT CURRENT ........••.••••••..••••••••••• 

As Single-Tube Class A1 Amplifier 
FILAMENT VOLTAGE (A.C.). . . . . . . . . . . . . . . . . . . . . . . . 2.5 
PLATE VOLTAGE • . . . . • . . . . . . 180 250 275 max. 
GRID VOLTAGE* • . . . . . . . . . . . . . . -31.5 -50 -56 
CATHODE-BIAS RESISTOR 1020 1470 1550 
PLATE CURRENT. . . . . . . . . . . . . . . 31 34 36 
PLATE RESISTANCE.............. 1650 1610 1700 
AMPLIFICATION FACTOR. . . . . . . . . . 3.5 3.5 3.5 
TRANSCONDUCTANCE . • • . . . • . . . . . . 2125 2175 2050 
LoAD RESISTANCE . . . • • . . . . . . . . . . 2700 3900 4600 
UNDISTORTED POWER OUTPUT. . . . . 0.825 1.6 2.0 

41 

42 

43 

45 

Volts 
Amperes 

Volts 
Volts 
Volts 
Ohms 
Milliamperes 
Ohms 

Micromhos 
Ohms 
Watts 

• Grid volts measured from mid-point of a-c operated filament. C;lthode bia11 i8 advisable in 
all cases; required If a;rid d-c re•istance (max. value of 1.0 megohm) is used in a;rid circuit. 

As Push-Pull Class AB1 Amplifier 
Values are for two tubes 

Fixed Bias Cathod4 /JiaJ 
2.5 FJU.MKNT VOLTAGE (A.C.). . . • • • • • • • • • • • 2.5 

PLATB VOLTAGE (Maximum) .... , .•. , . • • 276 275 
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GRID VOLTAGK ....•................... 
CATBODB-BIAS RESISTOR .............. . 
Av1nu.GB DRIVING PoWER (Grid-to-Grid). 
ZERO-SIGNAL PLATE CURRENT .•••..•.•.. 
MAX.-SIGNAL PLATE CURRENT ......... . 
EnrECTIVE LoAD RESISTANCE 

(Plate-to-plate) ..................... . 
TOTAL HARMONIC DISTORTION .......... . 
MAx.-SIGNAL PowER OUTPUT •....•..... 

T U B E 

-68 

656 
28 

138 

3200 
5 

18 

775 
460 
36 
90 

5060 
5 

12 

INSTALLATION and APPLICATION 

MANUAL 

Volts 
Ohms 
Milliwatts 
Milliamperes 
Milliamperes 

Ohms 
Per cent 
Watts 

The base of the 45 fits the standard four-contact socket which should be 
installed to hold the tube preferably in a vertical position. Horizontal operation 
is permissible if pins 1 and 4 are in a vertical .. plane. Physical characteristics of 
the 45 are shown in Fig. 2-25, OUTLINES SECTION. 

In a push-pull Class AB, stage, the 45 is operated under conditions such that 
a small amount of grid current flows durine; the most positive swing of the input 
signal and the second harmonic distortion 1s cancelled by virtue of the push-pull 
circuit. A driver stage, consisting of one 56 operated at 250 volts on the plate, 
will drive two 45's in push-pull (fixed bias or cathode bias) to the stated output 
values. A step-down interstage transformer of suitable design is required. 

HALF-WAVE HIGH-VACUUM 
RECTIFIER 

4525-GT The 4525-GT is a half-wave rectifier 
of the heater-cathode type for use in 
a-c/d-c receivers. The heater is pro­
vided with a tap for operation of a 
panel lamp. 

CHARACTERISTICS 
HEATER VOLTAGE (A.C. or D.C.): 

Entire Heater (Pins No. 2 & No. 7) ............. . 
Panel-Lamp Section (Pins No. 2 & No. 3) with 0.15 

ampere flowing between pins No. 2 & No. 7 ..... 
HEATER CURRENT ••••.••••••••.•.•••••••••...... 

As Half-Wave Rectifier 
A-C PLA.TE VOLTAGE (RMS) 

45 

7.5 
0.15 

p 

HL~ 

H H 

8 
NC KEY K 

G-ISAO 

Volts 

Volts 
Ampere 

Without Series Resistor. . . . . . . . . . . . . . . . . . . . . . . . . 125 max. Volts 
With Series Resistor-4'........................... 250 max. Volts 

PEAK PLATE CURRENT: 
Without Panel Lamp and No Plate-to-Heater Tap 

Connection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 600 max. Milliamperes 
D-C OUTPUT CURRENT: 

Without Panel Lamp and No Plate-to-Heater Tap 
Connection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 max. Milliamperes 

With Panel Lamp0 and Plate-to-Heater Tap Con-
nectiont . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 max. Milliamperes 

• An a-c input volta1e greater than 125 volts require• the uae of a 100-ohm (min.) remit.or 
in aeriea with the plate lead. 

• Type 40, for example. i See circuit under Type 35Z5-GT. 

INSTALLATION and APPLICATION 
The base of the 4525-GT fits the standard octal socket which may be installed 

to hold the tube in any position. Physical characteristics of the 4525-GT are shown 
in Fig. 2-8, OUTLINES SECTION. Except for the difference in heater voltage. 
the 4525-GT is similar in operation and application to the 35Z5-GT, 
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DUAL-GRID POWER AMPLIFIER 
The 46 ia a double-erid po,....-am_pl!aer 

tube recommended eapecially for aervx:e ID 
c:1aN B amplifier circulta of nltabl.e dNip. 
The baae ol the 46 ftta the atanclard fin­
contact 10Cket which may be metalled to hold 
the tube preferably in a vertical DOllition. 
Horizontal operation ia permialble ll pine 1 
and 5 are in a vertical plane. Ph:,aical dlar­
actemtlce of the 46 are mown in Fla- Z-Z'l 
OUTLINES SECTION. 

CHARACTERISTICS 
FU.AIIBIIT VOLT.A.GS (A.C. 01' D.C.) ........................... .. 
FILAlllnlT CUIUIIDll' ......................................... . 

Al Pulh-Pull Oaa I Amplller 

u 
1.7& 

(Gridl No. 1 and No. 2 connected topther at IOCbt) 

46 

Volta 
Ampene 

Pi.ATS VOLT.A.OS.............................................. .00 ffNS, Volta 
PSAIC Pl.An CcUUT . . • • . • • • • . . . . • . . • . • • . . • • • . . . . . . • . • • • . • • • 300 •••· Mllllampena 
AvsltAGS PLATS DISSIPATION.................................. 10 mas. Watta 
TYPICAL 0.BltATION: 

Yalua in, fr, '"'° IUbll 
Plate Voltage . . • • • • • • • • • • • • • . • • . • • • • • . • • • • • • • • • • • • . 300 
Grid Voltage....................................... 0 
Peak A-F Grid-to-Grid Voltage . • . . • . . • . • . • . . . .. . . .. . 113 
Zero-Signal Plate Current . . . . • • • . • . . • • • • • • • • . • • • • • . . 8 
Effective Load Reaistance (Plate-to-plate) . . . . . • • • • • • • • !5200 
Mu.-Signal Power Output (Approx.) . • • • • • • • • • • • • • • • • lS-

• With average power input of 950 milliwatta applied between grida. 
t With avera&e power input of 650 milliwatta applied between irid•-

Al Clau Ai Ampnfter 
(Grid No. 2 connected to plate at aoc:ket) 

400 
0 

116 
12 

5800 
20t 

Volta 
Volta 
Volta 
Milllamperea 
Ohma 
Watta 

i>LATB VoLTAGB.............................................. 250 mas. Volta 
GRID VoLTAGB.... .• . . . . . . . . . . . . . . . • . . . . • . . .. . • • . . . . . . . • • . • . . -33 
PI.ATB CURRIINT.............................................. 22 
PLATB RESISTANCB . .. • • . . . . . . . . . . .. .. . • • • • • • . . . . . • . . . . .. • . . . . 2380 
AMPLll'ICATION FACTOR ........ , .... , . , , .• , , .•...•... , ... , , . . . 5.6 

Volte 
Mllliampera 
Ohma 

TltANSC"ONDUCTANCB • • • • • • • .. • • • • • .. • . • • • . • . . • • • • . . . . . . . . . • • . . 2350 Mlcromhoe 
LOAD RESISTANCB (For max. undiatorted power)tt. . . . . . . • . . . . . . . . 6400 Ohm• 
UNDISTORTBD Powsa OUTPUT. • • • • • • .. .. • • • • • • • • .. • • • • • • • • • . • . . 1.25 Watta 

tt Approximately twice thil value is recommended for load of thia tube aa driver for cl- B 
1ta&e. 

58 

POWER AMPLIFIER PENTODE 
The 47 ia a power-amplifier pentode for 

uae In the audio oat1)11t •taae of a-c receiven. 
In compariaon with thrae-electrode c1- A 
power amplifien of the aame plate dilli~­
tlon, the 47 la capable of ~ter OU!J>!it with 
the additional feature of higher ampl16cation. 
The baae of the 47 ftta the ltandard An­
contact aoc~et which llhould be inatalled to 
hold tho, tute prefo,rably in a vertical poeition. 
Horizontal operation i1 penniwlble if pina l 
and 5 are in a vertical plane. Filameat op. 

eration I• the aame u for Type -46. Phyaical characterilticl of the 4 7 ar 
OUTLINES SECTION. 

CHARACTERISTICS 

47 

ahown In Fig. 2-27 

Fn.AMBNT VOLTAGB (A.C. or D.C.) . • . . .. . • • . . • . . . . • . • • . . . . . . • . . 2.6 Volte 
FILAMENT CuusNT . . • . . . • . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . • . . 1. 76 Ampere• 
PLATB VOLTAGB... . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250 -· Volta 
ScR.EBN VOLTAGE............................................. 250 tlUIS. Volta 
Gam VoLTAG_............................................... -16.5 Volta 
CATBODB-BIAs Rss1sToa....................................... 460 Ohma 
i>LATB CcRRENT............................................ •. 31 Milllamperea 
ScaEBN CuRR.BNT . . . . • • . . . . . • . . . . . . . . . . • . . . . . . . . . • . . . . . . . . • . . 6 MllliamPIRI 
Pu TB R:ss,sTANCII:........................................... 60000 Ohms 
TR.ANSCONDUCTANCB .....•........... , , . . . . . . . . . . . . . . . . . . . . . . . 2500 Micromhoa 
LOAJ> RBSISTANCB . . . . . . . . . • . . . . • • • • • • • • • . . • • • . . • . . . . . . • • . . • . • 7000 Obml 
PowBa OUTPUT (6% total harmonic distortion) . • . . • • . . . . • • • • • . . . 2.7 Watta 

• If filament is operated on d.c., the &rid biu lhouid be -15.3 volta. The d-c l'9lietaDm ID 
the grid circuit 1hould not eiceed 0.5 me1t0bm with cat.bode bial, or 50000 olt11111 witla bed biM. 
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48 

POWER AMPLIFIER TETRODE 
The 48 is a power amplifier tetrode which 

baa pentode characteriatica when operated 
at the recommended acreen and plate volt­
ages. It is for use in the audio output stage 
of receivers designed to operate from d-c 
power linea. The base of the 48 fits the stand-
ard •ix-contact aocket which should be mount­
ed to hold the tube preferably in a vertical 
position with base down. Horizontal opera-
tion is permiasible If pins 2 and 5 are in aver- 6A 
tical plane. Physical characteristics of the 48 

are ahown in Fig. 2-27, OUTLINES SECTION. The heater is designed to operate on direct 
current. In a series-heater circuit employin1 one or more 48's, the heater(s) of the 48('s) should 
be placed on the poeitive side of the line. The cathode circuit in d-c receivers is tied in either di­
rectly or through biasing resistors to the negative side of the heater circuit. The potential dif­
ference thus introduced between heater and cathode of the 48 should not exceed 90 volte, as 
measured between the negative heater terminal and the cathode. 

CHARACTERISTICS 
HEATER VOLTAGE (D.C.). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 Volta 
HEATER CURRENT. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.4 Ampere 
PLATE VOLTAGE...................................... 96 125 ma:,:. Volta 
ScREEN VOLTAGE (Grid No. 2). . . . . . . . . . . . . . . . . . . . . . . . . 96 100 ma:i:. Volta 
GRm VOLTAGE (Grid No. lH . . . . . . . . . . . . . . . . . . . . . . . . . . -19 -20 Volta 
CAmODE-BtAs RESISTOR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 310 310 Ohms 
PLATE CUii.ii.ENT...................................... 52 56 Milliamperes 
ScREEN CURRENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9.5 Milliamperes 
PLATE RESISTANCE ................................... Subject to considerable variation 
TRAKSCONDUCTANCE , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3800 3900 Micromhoe 
LOAD RESISTANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1500 1500 Ohms 
POWER 0uTPUT* .......... , , . , ........... , . . . . . . . . . . . 2 2.5 Watts 

i The d-c resistance in the grid circuit should not exceed 10000 ohmea. 
* 9% total harmonic distortion. 

c;, 

49 

DUAL-GRID POWER AMPLIFIER 
The 49 is a double-grid power amplifier 

designed for use in battery-operated receivers 
employing 2-volt tubes. In such service, it 
may be uaed either aa a claas B output tube 
or, by a change of socket conditions, as a 
cla88 A driver tube. The base of the 49 fits 
the standard five-contact socket which should 
be installed to hold the tube in a vertical po­
sition. Physical characteristics of the 49 are 
abown in Fig. 2-25, OUTLINES SECTION. 
For filament operation, refer to Type 1C7-G. 

,~~ 
~ 

f" f" 

* CHARACTERISTICS 
FILAMENT VOLTAGE (D.C.) ...........•••..•...•............•.. 
FILAMENT CURRENT ...•......•••.....••.••••.........•....... 

As Class B Power Amplifler 

2.0 
0.12 

Grids No. 1 and No. 2 conncct•d tot•lln " sockot 
PLATB VOLTAGE. . . • . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . 180 ma:c. 
PEAK: PLATE CURRENT PER TUBE............................... 50 ma:c. 
TYPICAL OPERATION: 

V al11•s a11 for two 1"1>•• 

~~Jo~~~-::::::;::::::::::::::: .. :::::::::::::: 
Peak A-F Grid-to-Grid Voltage .......•.............. 
Zero-Signal Plata Current ...........•••............. 
Effective Load Resistance (Plate-to-plate) ............ . 
Power Output (Approx.) ........................... . 

135 
0 

70 
2.6 

8000 
2.3 

As Driver - Class A1 Amplifler 
Grid No. Z connuted lo plat• al sockot 

180 
0 

70 
4 

12000 
3.5 

SC 

Volta 
Ampett 

Volt, 
Milliampere& 

Volta 
Volta 
Volt• 
Milliamperes 
Ohme 
Watts 

PLATE VOLTAGE, ••.....•••.............•..................... 135 ma:i:. Volta 
TYPICAL QpERATION: 

~tie:_:::::::::::::::::::::::::::::::::::::::::::::: ~~ 
Plate Resistance............................................ 4175 
Amplification Factor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. 7 

Volta 
Volta 
r,r~mperea 

Transconductance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1125 Micromhoa 
Load Resistance........................ . . . . . . . . . . . . . . . . . . . . 11000* Ohms 
Power Output (Approx.) • . • . . . . . . . . . • . . . . . . . . . . . . . . . . . . • • • . . 0.170 Watt 

• Approximately twice this vaiue i8 recommended for load of this tube aa driver fot da• 
B atage. 
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POWER AMPLIFIER TRIODE 
The 50 is a power-amplifier triode designed 

for use primarily in the output stage of an 
audio-frequency amplifier employing trans­
former coupling. It is capable of deliverin1 
large undistorted power. The base of the 50 
fits the atandard four-contact aocket which 
ahould be installed to hold the tube in a ver-

MANUAL 

50 

40 tical position with the hue down. Physical 
cbaracteristica of the 50 are lhown in Fig. 

2-29, OUTLIN;ES SECTION. Any conventional type of input coupling may be uaed provided 
the reaiatance added to the &rid circuit by this device does not exceed 10000 ohma. 

CHARACTERISTICS 
FILAMENT VOLTAGE (A.C. or D.C.) .......................... . 
FILAMENT CUJtllBNT ....................................... . 
PLATE VOLTAGE........... . . . . . . . . . . . . . . . 350 400 
GRm VoLTAGr • . • . . . . . . . . . . . . . . . . . . . . . . . -63 -10 
CATHODE RBslSTOR... . . . . . . . . . . . . . . . . . . . . 1400 1275 
Pu.TB CURllBNT. • • . . . . . . . . . . . . . . . . . . . . . . . 45 55 
PLATE RESISTANCE • • . . . . . . . . . . . . . . . . . . . . . 1900 1800 
AMPLl1'1CATION FACTOR . . . . . . . . . . . . . . . . . . . 3.8 3.8 
TRANSCONDUCTANCE . • . . . . . . . . . . . . . . . . . . . . 2000 2100 
LoAD RBsISTANCB........................ 4100 3670 
UNDISTORTED PowBR OuTPUT. • . . . • • . . . . . . . 2.4 3.4 

• Measured from mid-point of a-c operated filament. 

C.2 c., BEAM POWER AMPLIFIER 
p 

7.5 
1.25 
450 mas. 
-84 

1530 
55 

1800 
3.8 

2100 
4350 

4.6 

Volta 
Amperes 
Volta 
Volta 
Obm1 
Milliampere• 
Ohme 

Micromb01 
Oruna 
Watta 

. 
H H 

The 50L6-GT is a power amplifier 
of the heater-cathode type designed 
for use in the output stage of a-c/d-c 5QL6•GT 
receivers. Except for its heater rating 

K 
NC KEY Par 

G-7AC 

of 50 volts and 0.15 ampere, the 
50L6-GT has electrical and physical 
characteristics identical with those of 
the 25L6-GT. For heater operation 

and cathode connection, refer to Type 25A6, but take into consideration the 
difference in heater rating. 

K 

CLASS B TWIN AMPLIFIER 
The 53 ia a heater-cathode type of tube 

combining in one bulb two high-mu triodes 
designed for clasa B operation. It is intended 
primarily for use in the output stage of •~ 
operated receivers. Except for the heater 
rating of 2.5 volta and 2.0 amperes, the elec-
trical characteristic• of the 53 are identical 

78 
with thoee of the 6N7. Additional data is 

53 

given in the RESIST ANGE-COUPLED 
AMPLIFIER CHART. The base of the 53 fita the seven-contact (0.855 inch pin-circle diameter) 
aocket which may be installed to hold the tube in an}'_ position. Physical characteristic• of the 
53 are shown in Fig. 2-25, OUTLINES SECTION. For heater operation and cathode connec­
tion, refer to Type 2A5. 

DUPLEX-DIODE TRIODE 
The 55 is an a-c heater type of tube con­

sisting of two diodes and a triode in a single 
bulb. It is recommended for service as a 
combined detector, amplifier, and automatic­
volume-control tube. Except for ita beater 
rating of 2.5 volta and 1.0 ampere, the 55 has 
electrical and physical characteristica identical 
with those of Type 85. For heater operation 
and cathode connection refer to Type 2A5. 
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56 

RECEIVING T U 8 E 

DETECTOR AMPLIFIER TRIODE 
The 56 ie a three-electrode tube of the 

heater-cathode type for uae aa a detector, 
amplifier, or oecillator in co-operated re­
ceiven. Except for ita heater rating and 
capacitances which are given below, the 56 
bu electrical and physical characteriatlca 
identical with thoae of the Typa 76. Operat­
hl& condition• for the 56 aa a reaiatance­
coupled amnlifier are given in the RESIST­
ANCE-COUPLED AMPLIFIER CHART. 

HsATH VoLTAGs (A.C. or D.C.) .....•.••.•.•.................. 
HSATSR CUllRSNT ..........•••.•.•.••••••.....•.............. 
Gam-PI.An CAPACITANCE (Approx.) ....•.•..••.....•...•....... 
Gam-CATBODB C.t.PACITANCE (Approx.) .•..••...........•••..... 
PLATE-CATBODB CAPACITANCE (Approx.) .•.........•..•......... 

57 

TRIPLE-GRID DETECTOR 
AMPLIFIER 

The 57 11 a triple-&rid tube recommended 
eapecially for eervice ae a biaaed detector In 
•-c receiven. The 57 ia conatructed with an 
Internal ahield connected to the cathode 
within the tube. Except for ita heater rating 

MANUAL 

.A, 
~ 

2.5 
1.0 
3.2 
3.2 
2.2 

H H 

H 

5A 
Volta 
Ampere 
,.,.f 

::I 

6F 
H 

and capacitancea which are pven below, the 57 
baa electrical characteriat1ca Identical with 
thoae of Type 6J7. Physical characteristica 
of the 67 are shown in Fig. 2-20, OUTLINES 

SECTION. The baae of the 67 fita the atandard •ix-contact aocket which may be inatalled to 
hold the tube In any position. For heater operation and cathode connection, refer to Type 2A5. 
For acreen voltap and lhieldinc requirements, see Type 6C6. 

Hs.\TSR VOLTAGS (A.C. or D.C.). . . • • . . . . . . . . . . . . . . . . . . . • . • . . . . 2.5 Volts 
H&Ana CuauNT. . . . . • • • • • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0 Ampere 
J>sNTODS CoKNECTION: 

Grid-Plate Capacitance (With 1hleld-can) .................... . 

~~~:~~-:::::::::::::::::::::::::::::::::::::::: 
filODS CoNNSCTION: 

t~~~=~~:::::::::::::::::::::::::::::::::: 

58 

TRIPLE-GRID SUPER-CONTROL 
AMPLIFIER 

The 68 ii a triple-2rid 111per-control ampli­
fier tube recommended eapecially foe aervice 
In the radio-frequency and intermediate­
frequency ~ of a-c receiven. The 58 ill 

0.007 maz. p11f 
5 ""! 6.5 ,.,.. 

2 
3 

10.5 

conatructed with an internal ahield connected 
to the cathode within the tube. Except for 
ita heater ratlnc and capacitances which are H 
Jiven below, the 58 baa electrical character- &f 

H 

iatlca identical with thoae of Type 6U7-G. 
Phyaical characteriltica of the 58 are shown in Fig. 2-20, OUTLINES SECTION. The bue of 
the 68 fita the atandard m-contact aocket which may be inatalled to hold the tube in any poeition. 
For beater operation and cathode connection, refer to Type 2A5. For control &rid bia1 variation, 
acreen 'Voltap, and 1up~ connection, refer to Type 6SK7. Shielding requirements are 
aimilar to thoae foe Type 6C6. 
HSATSJt VoLr.t.Gs (A.C. or D.C.) .............................. . 
HEATD CURRENT ....•....................................... 
Gam-PLATE CAPACITANCS (With abield-can) .................... . 
INPUT CAPACITANCE , ........................................ . 
0uTPUT CAPACITANCE .........•............................... 

59 

TRIPLE-GRID POWER AMPLIFIER 
The 59 ii a triole-grid power-amplifier tube 

of the heater-cathode type for uae 1n the out­
put •~ of a-c operated receiven. The 
triple-grid construction of thia tube, with 
external connection• for each grid, makes 
poaaible ita apolication a, (1) a cl11111 A power 
amplifier triode, (2) a claaa A power-output 
~• and (3) a claaa B power output 
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CHARACTERISTICS 
HEATEll VOLTAGE (A.C. or D.C.) .... , ...•••.•....•..•....••.... 
HEATEll CUllRENT .................... , .•...••.••. , ..•.•••...• 

As Cla• A1 Power Ampllfter 
Triod• 

Comw:lion• 
PLATS VOLTAGE ...•• , •••• , •• , • , ••..••• , ....••.•. 
ScREEN VOLTAGE (Grid No. 2) ..•.•....•....•••• , 
Gam VOLTAGE (Grid No. 1) .•...•••.•••.••••••••. 
CATHODE RESISTOll .• , .......................... . 
PLATE CUllllENT •••.•••••••...•••.•..••••..•••••. 
ScREEN CUllRENT •••••••.•••• , •...••••• , , ...... , 
AIIPI.IJ'ICATION FACTOR .•..••.••••.•.•••....••... 
PLATS RESISTANCE .•••••••••••.•...•. , •..••..••• 
TRANSCONDUCTANCE ••...••••.•••...•••..••••..•• 
LOAD RESISTANCE .•. , .••••.•.••..••.•..••.•.•••. 
POWER 0uTPUT , •••••••.••.••••..••..•••..•• , ••• 

250 mos. 

-28 
1080 

26 

6 
2300 
2600 
500()e 
1.25 

2.5 
2.0 

P•nlou 
Conrwdion00 

250 mos. 
250mn. 
-18 
,10 
35 
9 

40000 
2500 
6000 

3f 

As Cla• I Power Ampllfter - Triode Connection 
Grids No. 1 and No. 2 litd to1tth11; frid No. J li-4 to PIIII• 

PLATS VOLTAGE.............................................. 400 "'""· 
PEAS: PLATS CUllRENT . . . . • • • • . . . . . . . . . . . . . . . . . . . . . . . • . • • . . • • . 200 "'°"· 
AVERAGE Pl.ATE DISSIPATION . . . . . . . . • . . . . . . . . . . . . . . • • • . • . • • . • . 10 '1111%. 
AVHAGE GRID DISSIPATION (Grids No. 1 and No. 2)............. 1.5 "'°"· 
TYPICAL OPERATION: 

Values ar•for two tuNs 
Plate Voltaae • . . • • • • . . • • . . • • . . . • • • • • . . . . . . . . . • . . . . . 300 
Grid V:olta~ .................................. · · · · · 

2
0
0 Zero-Stena! Plate Current .......•.......•........... 

Effective Load Re•iatance (Plate-to-plate) . . . . . . . . . . . . . 4600 
Power Output (Approx.) • . • • • • . . • • . • • . . . • . • . . . . . . . . . 15 

• Grid• No. 2 and No. 3 tied to plate; grid No. 1 is control Krld. 

400 
0 

26 
6000 

20 

Voltl 
Amperee 

Volta 
Voltl 
Voltl 
Ohma 
Milliamperee 
Milllamperee 

Ohma 
Mlaomhol 
Ohm• 
Wattl 

Volta 
Mllllamperee 
Watta 
Wattl 

Volta 
Voltl 
Mllliamperee 
Ohma 
Wattl 

•• Grid No. 3 tied to cathode; Krld No. l is control grid; grid No. 2 ia acreen. 
• Optimum for miu:imum undistorted power output of 1.25 wattl. Approximately twice 

tbn value i• recommended for load of this type aa driver for claaa B stage. 
t 7% total harmonic distortion. 

INSTALLATION and APPLICATION 
The b- of the 59 fitl the eeven-contact (0.855-inch pin-circle diameter) aoclcet which may 

be lnatalled to hold the tube in any position. Physical characteristic• of the 59 are •hown In Fi.II. 
Z-27, OUTLINES SECTION. For heater operation and cathode connection, refer to Type 2A5. 
The d-c reaiatance in the Krld circuit of the 59 operating aa a claaa A amplifier (either with triode 
or pentode connection) aliould not exceed 0.5 megohm if cathode biaa la uled. With fixed bia• , 
the reaiatance ahould not exceed 10000 ohms. 

P

0
G 

~ r r 

4D 

POWER AMPLIFIER TRIODE 
The 71-A ia a power-am_plifier tube of low­

output lmJ)edanc:e for uae m the output &tap 
of audio-frequency amplifiera. The bate of 
the 71-A fitl the •tandard four-contact aoclcet 
which ahould be in•talled to hold the tube 
in a Yeltical po•itlon. PhfWical cbaracteriatica 
of the 71-A are ahown ID Fig. 2-25, OUT­
LINES SECTION. The coated filament 
of the 71-A mar be operated from a storage 

battery or from the a-c line through a •tep-down transformer. 

CHARACTERISTICS 
FILAIIENT VOLTAGII (A.C. or D.C.) .•..•..•.• , . • • . • • • • • • • . • . • . 5.0 
FILAIIENT CUllRENT • • • . . . . . . . . . . . . . . . . . . . . . • . • . . . • . • .. . • . . . 0.25 

71-A 

PLATE VOLTAGE. . • . • . . • . . . . . . . . . . • . . . . . . • 90 135 180 mas. 

Voltl 
Ampere 
Voltl 

Gam VOLTAG~.......................... -16.5 -27 -'0.5 
CATHODE REslSTOR....................... 1600 1700 2150 
PLATE CUllRENT •• , .................... ,.. 10 17.3 20 
Pl.ATS RBslSTANCE....................... 2170 1820 1750 
AIIPLll"ICATION F ACTOll • . . . . • • . • . . . . . . . . . . 3 3 3 
TRANSCONDUCTANCE •.........•..... , . . . . . 1400 1650 1700 
LoAD RESISTANCE • • • . . . . . . . • • . . . . • • • • . . . . 3000 3000 '800 
UNDISTORTBI> Pown OUTPUT. • . . . . . . . . . . . . 0.125 0.4 0. 79 

• For operation on a-c tilament 1upply, increaee grid-bias voltage 2.5 volt•• 
ance in the uid c:ircllit •hoald not exceed 0.5 megohm. 
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75 

DUPLEX-DIODE HIGH-MU 
TRIODE 

The 75 la a beater-cathode type ot tube 
consiating of two diodes and a high-mu triode 
in a eingle bulb. It ie for use ae a combined 
detector, amplifier, and automatic-volume­
control tube. For diode-detector considera-
tions, refer to RADIO TUBE APPLICA­
TIONS section. Except for capacitanc:ee 
which are given below, the electrical charac­
teristics of the 75 are the same as those of 

H 

6G 

Type 6SQ7. Physical characteristics of the 75 are shown in Fig. 2-16, OUTLINES SECTION 
The base of the 75 fits the atandard six-contact socket which may be inetalled to hold the tube 
in any pOSition. Operatin_g conditions for the triode unit as a retlistance-coupled amplifier are 
given in the RESISTANCE-COUPLED AMPLIFIER CHART. 

Triode: Gam-PLATE CAPACITANCE (Approx.) . . . . . . . • . . . . . . . . . . . 1.7 ,.,., 
Garn-CATHODE CAPACITANCE (Approx.). . . . . . . . . . . . . . . . . 1.7 ,.,., 
Pl.ATE-CATHODE CAPACITANCE (Approx.)................ 3.8 ,.,.r 

76 

DETECTOR AMPLIFIER TRIODE 
The 76 ie a three-electrode tube of the 

heater-cathode type for use as detector, am­
plifier, or oecillator. Except for capacitancee 
which are ehown below, the electrical cbar­
acteriatica of the 76 are the same as those of 
Type 6P5-G. Tbe base of the 76 fits the 
standard five-contact socket which may be 
installed to bold the tube in any position. 
Physical characteristice of the 76 are shown 
in Fig. 2-19, OUTLINES SECTION. 

Gam-PLATB CAPACITANCB (Approx.) ...•..•.............•.•••••. 
Gam-CATHODB CAPACITANCE (Approx.) .•.........•..•........•. 
PLATE-CATHODB CAPACITANCB (Approx.) .............••.......•. 

TRIPLE-GRID DETECTOR AMPLIFIER 
The 77 ia a triple-grid tube recommended 

77 
for service as a biased detector in radio re­
ceivers designed for ita characterietica. In 
such service, tbla tube is capable of deliver• 
ing a large audio-frequency output voltage 

SA 

2.8 ,.,.t 

i: :: 

with relativell emall input Yoltaiie. Other 
applications o the 77 include ita Ille as a low- H 
signal-input ecreen-grid amplifier tube and &f' 
aa an automatic-volume-control tube. The 

base of the 77 fits the standard six-contact socket which may be inetalled to hold the tube in any 
position. Physical characteristics of the 77 are shown in Fig. 2-16, OUTLINES SECTION. For 
beater operation and cathode connection, refer to Type 6A8. Shielding and •creen voltage 
requirements are similar to those for Type 6C6. For detector operation, see Type 6J7. 

* CHARACTERISTICS 
HEATER VOLTAGB (A.C. or D.C.) ...•...••..•.•••.•........•.. 
HEATER CVRUNT .•••.••••...•.•...••..................... 
Gam-PLATE CAPACITANCB (With shield-can) .................. . 
INPVT CAPACITANCB . , •••.••••••......... , . , ............... . 
OVTPVT CAPACITANCE ...................•• , , • , ............. . 

As Class A1 AmpRAer 
PLATE VOLTAGE ....... , ................................... . 
ScREBN VOLTAGE (Grid No. 2) .••......••..•.....•........... 
ScRBBN SUPPLY VOLTAGE ................................... . 
Gam VoLTAGE (Grid No. 1) •••••..••.•••••.•..•••••......... 
PLATB DISSIPATION ........................................ . 
ScRBBN DISSIPATION .....•.................................. 
TYPICAL OPBRATlON; 

6.3 
0.3 

0.007 ma%. 
4.7 
11 

300 ..... ,._ 
100 ma%. 
300 ma%. 

0 min. 
0.75 ffl0%. 
0.1 ffl0%. 

Volta 
Ampere 
,.,.t :: 
Volta 
Volta 
Volt• 
Volta 
Watt 
Watt 

Plate Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 250 Volta 
Screen Voltage. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . 60 100 Volta 
Grid Voltage;. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -1.5 -3 Volta 
Suppreaaor .......•....•...........•••••.......... Connected to cathode at 80Cket 
Plate Current.................................... 1.7 2.3 Milllamperee 
Screen Current. . . . . • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . 0.4 0.5 Milliamperee 
Plate Reaietance (Approx.) • . . . . . . . . . . . . . . . . . . . . . . . 'J.6 t Meaobm 
Tranaconductance . . . • . . . . • . . . . . . . . . . . . . . . . . . . . . • . 1100 1200 Micromh01 
Grid VoltJlie (Approx.) for cathode-current cut-off.... -5.5 -7.5 Voltl 

% Tbe d-c reelatance in tbe &rid circuit •hould not exceed l..O mqobm. 
t Greater than 1.0 mea:obm. 
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AVERAGE PLATE CHARACTERISTICS 

TYPE 77 
£ f=8.3 VOLTS 

7~ s~:~::s6~~~:eo ·-··- '~RID 1/0t.TS Ec1=0 

• / -
V _, 

• ,.v ,,-
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./ 

// V 
,, 
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v--
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~ 

I,,,, 
,,,, 

l.--- i Ec1=-3 

, 
~ --'/ -4 

I 

,-- -• 
0 .. <4U ,. :o .,o .,u , 

PLATE VOLTS 92C- 5Z79 

TRIPLE-GRID SUPER-CONTROL 
AMPLIFIER 

The 78 is a triple-grid super-control ampli-
fier tube recommeruied for aervice in the 78 
radio-frequency and intermediate-frequency 
amplifier stages of radio receivers. The 
internal ahield around the plate of the 78 ia 
connected to the cathode within the tube. 

H Except for capacitances which are ahown 
6 r below, the electrical characteristica of the 78 

are the Rme aa those for the 6K 7. The base 
of the 78 6ta the standard six-contact socket which may be installed to hold the tube in any 
position. Physical characteristics of the 78 are shown in Fig. 2-16, OUTLINES SECTION. 
Heater operation and cathode connection are the Rme as for the Type 6A8. Control-Fid bias 
variation, screen-voltage supply, and su_ppressor connection follow the methods !riven under 
Type 6SK7. Shieldin& requirements are similar to thoee of Type 6C6. 

GRID-PLATE CAPACITANCE* •••••••••••••••••••••••••••••••••••• 
INPUT CAPACITANCE* ••••••••••• , , •• , • , . , •••• , •.•• , , , ••••••••• 
OUTPUT CAPACITANCE* . ••.•.....•.....•...•..•................ 

* With cloee-6tting shield connected to cathode. 

6H 

CLASS 8 TWIN AMPLIFIER 
The 79 is a heater-cathode type of tube 

combining in one bulb two hig_h-mu triodes 
deaignNl for claas B operation. It is intended 
for use in the audio-output 1tage of radio 
receivers with 6.3-volt heater aupply. The 
triode unitl have separate external terminals 
for all electrodes except the cathode and 
heater 10 that circuit, employing the 79 are 

0.007 ma,c. ,.,.f 
6.5 ,.,.f 
11 ,,,,t 

79 

•imilar to thoee of class B amplifien utilizing 
individual tubes in the output stage. The base of the 79 fita the standard six-contact socket 
which may be installed to operate the tube in any poeition. Physical characteristica of the 79 
are shown in Fig. 2-16, OUTLINES SECTION. For heater operation and cathode connection, 
refer to Type 6A8, but give consideration to the greater beater current of the 79. 

CHARACTERISTICS 
HEATER VOLTAGE (A.C. or D.C.) .....•••.•• , , • , •• , •• , ••...... 
HEATER CURRENT •...•••••.......••••.• , ••• , , ••••.•••••.. 

As Class B Power Amplifler 
PLATE VOLTAGE .•••••••••••••••••••••••••••.•.•••••••••••. ' 
PEAIC PLATE CURRENT PER PLATE ......•...............• , •... 
AVERAGE PLATE DISSIPATION .••..•••.................•••.•.. 
TYPICAL OPERATION: 

Valu•s 011 for the two unil• 
Plate Volta&e • • • • • • . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . 180 
Grid V olta&e .•••....................•••..•••• , . . • 0 
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6.3 
0.6 

Volts 
Ampere 

250 mox. Volts 
90 max. Milliamperes 

11.5 max. Watts 

250 
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Volts 
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~ Plate Current . . . • . • • . • • . . . . • . • • . . • • • • . 7.6 
Effective Load Reelatance (Plate-to-plate) • . . . . • • • • . . 7000 

MANUAL 

10.6 
14000 

8 

Milliamperee 
Ohme 
Watta Power Output (ApproL)* . . . • . • • • • • . . . • • • . • • . • • . . . 5.5 

• With aveniie power Input of 380 milliwatta applied between tirid•• 

80 

FULL-WAVE HIGH-VACUUM 
RECTIFIER 

The 80 Is a full-wave rectifyinJ tube 
of the filament tyPe for use 1n d-c 
power-supply devices which operate 
from the a-c supply line. Its maximum 
ratings and typical operating oondi- 4 c 

tions are the same as those for Type 5Y3-G. The base of the 80 fits the standard 
four-pin aocket which should be installed to hold the tube preferably in a vertical 
position. Horizontal operation is permissible if pins 1 and 4 are in a horizontal 
plane. Physical characteristics of the 80 are shown in Fig. 2-25, OUTLINES 
SECTION. Filament operation and ventilation are the same as for Type 5T4. 

81 

HALF-WAVE HIGH-VACUUM 
RECTIFIER W 

pNC 
2 3 

I 4 
F" ~ 

4B 

vertical plane. 

The 81 is a half-wave rectifier of the fila­
ment type for wae in d-c power-supply device• 
operating from the a-c supply bne. Full­
wave rectification may be accomplished by 
the use of two 81"a. The base of the 81 fit• 
the standard four-contact socket which 
should be mounted to hold the tube prefer­
ably in a vertical poeition. Horizontal opera­
tion ia J?Crmissible if pina 1 and 4 are in a 

Phyaical characteristic• of the 81 are ahown in Fig. 2-29, OUTLINES SB:CTION 

CHARACTERISTICS 
FII.AIONT VOLTAGB (A.C.) .•..•..•••.•.•••.•••..•......••... 
F11.AIIBNT CuauNT ....................................... . 

7.5 
1.25 

Volta 
Amperes 

As Half-Wave Rectifier 
PIU.Jt INVBllSB VOLTA0B .•••••••••••••••••••••••••••••.•••.•. 
Pua:: PLATB CuaasNT ••••.•••..••••..•.••...••............. 

2000 m,n. Volta 
500 ma,c. Mllliampen11 

TYPICAL OPBRATION WITH C0NDBNSER-INPUT FILTER: 
A-C Plate Voltap (RMS) .....................•........... 
D-C Output Current .........•............................ 

700 ma,c. Volta 
85 ma:11. Milliamperee 

OPERATION CHARACTERISTICS 
CONDENSER INPUl TD flLTER 

TYPE 81 
Cf =7.5 VOLTS A.C. -+---+---I 

~ -ruLL WAYE 
~ 1000 - -- HALF' WAVE .., 
;;: 

.. ". .. 
~ 
> 
., 4ioot--+---+--+----<--+--+--+--t 
:, .. 
g 
u200!--t-+--+-l-+--+--+-; 
b 

20 60 100 140 180 
0-C LOAO MILLIAMPERES 

92C-4696RI 
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OPERATION CHARACTERISTICS 
CHOKE INPUT TO f'ILTER 

I 
TYPE 81 

I 

-Ef=7.5 VOLTS A.C. 
F'ULL WAVE 

600 t--'i:~ II ~ --~~.!.fR F'LAT 

---+-=: -
400 --i-

200 
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FULL-WAVE MERCURY-VAPOR 
RECTIFIERS 

The 82 and 83 are full-wave mercury-vapor 
rectifiers of the hot-cathode type for UBe in 
suitable rectifying devices designed to aupply 
d-c: power of uniform voltage to receivers in 
which the direct-current requirements are 
subject to considerable variation. The ex­
cellent Yoltage-regulation characteristic of 
these tubes is due to the low and practically 
conatant tube voltage drop for any currenl 
drain up to the full emission of the filament. 

* CHARACTERISTICS 
Typ, 82 

FILAMl:NT VOLTAGE (A.C.) . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 
FILAMl:NT CURRENT . . .. • . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

As Full-Wave Rediflers 

MANUAL 

Typ, 8/1 
5 
3 

82 

83 

Volta 
Ampere11 

PEAK: INVERSE VOLTAGE ........................... .. 1550 ma,c. 1550 ma,c. Volta 
PEAK: PLATE CURRENT PER PLATE ................... . 
CONDENSED-MERCURY TEMPERATURE RANGE ......... . 
TYPICAL OPERATION WITH COMDENSER•INPUT FILTER: 

A-C Plate Voltage per Plate (RMS) ............... . 
Total Effective Plate-Supply Impedance per Platet .. . 
D-C Output Current ............................. . 

TYPICAL OPERATION WITH CHOKE-INPUT FILTER: 

345 ma,c. 675 m.u:. 
0
MCilliRmperea 

24 -60 20 -60 

450 max. 
50 min. 

115 max. 

450 ma:r. Volta 
50 mitt. Ohm1 

225 ma:r. Milliamperea 

A-C Plate Voltage per Plate (RMS) . . . . . . . . . . . . . . . . 550 ma,c. 550 ma,c. Volte 
lnpat-Choke Inductance . . . . . . . . . . . . . . . . . . . . . . . . . . 6 min. 3 min. Henriee 
D-C Output Current.............................. 115 ma,c, 225 ma,c. Milliampere11 

Tuaz VOLTAGE DROP (Approx.) . . . . . . . . . . . . . . . . . . . . . . 15 15 Volt• 
i When a filter-input condenser larger than 40 µf is used, it may be necessary to use more 

plate-supply impedance than the minimum value shown to limit the peak plate current to the 
rated V11lue. 

INSTALLATION and APPLICATION 
The base of either the 82 or 83 fits the standard four-contact socket which should be mounted 

to hold the tube in a vertical position with the base down. Only a socket making very good 
filament contact and capable of carrying 3 amperes continuoualy should be used. Poor contact 
at the IIOCket will cause overheating at the pins, lowered filament voltage, and high Internal drop 
with consequent injury to the tube. Adequate natural ventilation ahould be provided for the 82 
and 83, especially if ahielding ia used. Physical characteristics of the 82 and 83 are shown in 
Figs. 2-25 and 2-27, respectively, in the OUTLINES SECTION. 

The 82 and 83 have very low internal resistance. Therefore, current delivered by either type 
depend• on the resistance of the load and the regulation of the power transformer. Sufflaent 
protective resistance or reactance must always be used with these types to limit the current to 
the recommended maximum values. If these values are exceeded, the tube voltage drop will 
lncreaae rapidly and the filaments may be damaged permanently. 

The coated lllament ii designed to operate from the a-c: line through a 1tep-down tran•former. 
The voltage at the filament terminals should be the rated value under operatln(I conditions with 
a line volta&e of 117 Yolts. Th• hi~h current taken by the filament and the paastbility of damage 
caused by applfin& _piste voltage before the filament is sufficiently heated make it imperative 
that all connections m the filament circuit be of low resistance and of adequate current-carrying 
capacity. 

The plate 111pply i1 obtained from a center-tapp_ed high-voltage winding. The l'etliatance 
of the transformer wmdinp should, of courae, be low 1( full advanta&e of the excellent regulation 
capabilities of these men:ury-vapor rectifier1 is to be obtained. Since the drop through the 82 
and 83 is practically constant, any reduction in rectified voltage when the load i1 increased ii 
due to the drop In the transformer and/or the filter windings. The return-lead from the plates, 
I.e., the poeitiYe bua of the filter and load circuit. ahould be connected to the center-tap of the 
lllament winding. 

Full plate load aboukl not be applied to the 82 or 83 until their filaments have reached normal 
operating temperature. Under normal operating conditions, the filaments heat quickly when 
the tet is "tuned on" and are ready to 111pply full-load current before the tubes In the receiver 
require It. 

Shleldlnf of this tube, particularly in sensitive receivers, may be lleeesllU'Y to eliminate 
objectionable noiae. Refer to Filter1 in the RADIO TUBE APPLICATIONS acction. A fue 
having a ratlnii approximately 50% in exce1111 of normal load requirements should be inserted in 
the primary of the power transformer to prevent damage in case of excesaive current which may 
flow under abnormal conditions. It is r,commtndtd that lht 1nJir1 tquit,menl bt discon,rtcted from 
th, a-c t,own supply wh,nnn I/it 82 and 83 ar, r,mo,ed from or install,d in thtir soclttts. 

As half---.e rectifiers, the 82 and 83 may be operated with plates connected in parallel 
Two 82'• or 83's 10 connected in a full-wave circuit can supplv twice the output current of a lincle 
tube. Both plates within the same tube should be connected to the aame terminal of the plate 
traDlformet. To equalize the current distribution between plates, a rewiator of not leN than 50 
ohms lh<Nld be connected in aeriee with each plate. 
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83-v 
FULL-WAVE HIGH-VACUUM 

RECTIFIER 
The 83-v is a full-wave rectifier tube 

of the heater-cathode type intended 
for use in suitable rectifying devices 
designed to supply d-c JX)wer to re-

P0~2 POI 

4 
H K 

H 

ceivers having large direct-current 4 AD 
requirements. The excellent voltage-regulation characteristic of the 83-v is due 
to the close spacing of the cathode and plate. Maximum rat~gs and typical oper­
ating conditions for the 83-v are the same as those for Type 5V4-G. The base of 
the 83-v fits the standard four-contact socket which may be mounted to hold the 
tube in any JX)Sition. Physical characteristics of the 83-v are shown in Fig. 2-25, 
OUTLINES SECTION. Heater operation and ventilation are the same as for 
the 5V4-G. 

PD1 

84/6Z4 
FULL-WAVE HIGH-VACUUM 

RECTIFIER 
,,,?~• w The 84/6Z4 is a full-wave rectifier 

of the heater-cathode type intended 
for supplying rectified JX)wer to auto­
mobile-radio equipment designed for 
its characteristics. 

H H 

5D * CHARACTERISTICS 
HEATER VOLTAGE (A.C. or D.C.) ................. . 
HEATER CURRENT .............................. . 

As Full-Wave Rectifier 
PEAK INVERSE VOLTAGE ........... ' ............. . 
PEAK PLATE CURRENT PER PLATE .. ' .... ' ........ . 
D-C HEATER-CATHODE POTENTIAL ................ . 
TYPICAL OPERATION WITH CONDENSER-INPUT FILTER: 

A-C Plate Voltage per Plate (RMS) . ............ . 
Total Effective Plate-Supply Impedance per Platet. 
D-C Output Current .......................... . 

TYPICAL OPERATION WITH CHOKE-INPUT FILTER: 

6.3 
0.5 

Volts 
Ampere 

1250 max. Volts 
180 max. Milliamperes 
450 max. Volts 

325 max. Volts 
125 min. Ohms 
60 max. Milliamperes 

A-C Plate Vo1tage per Plate (RMS) .. , . . . . . . . . . . . 450 max. Volts 
Input-Choke Inductance. . . . . . . . . . . . . . . . . . . . . . . . 10 min. Henries 
D-C Output Current . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 max. Milliamperes 

i When a filter-input condenser larger than 40 µf is used, it may be neceasary to use more 
plate-supply impedance than the minimum value shown to limit the peak plate current to the 
rated value. 

INSTALLATION and APPLICATION 
The baae of the 84/6Z4 fits the standard five. 

contact socket which may be mounted to hold the 
tube in any JX)Sition. Physical characteristics of 
the 84/6Z4 are shown in Fig. 2-19, OUTLINES 
SECTION. The heater is designed so that the 
normal voltage variation of 6-volt automobile bat­
teries during charge and discharge will not materially 
affect the performance or serviceability of this tube. 
Under no condition of operation should the normal 
operating heater voltage fluctuate to exceed a 
maximum of 7.5 volts. Adequate ventilation should 
be provided for cooling the tube by the use of 
chassis enclosures designed to radiate heat efficiently. 
Filters are discussed in the RADIO TUBE AP. 
PLICATIONS section. 
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~~, 
H H 

6G 

DUPLEX-DIODE TRIODE 

The 85 la a beater-cathode type of tube 
conaietitic of two diodes and a triode in a 
aingle bulb for uae as a combined detector, 
amplifier and automatic-volume-control tube. 
For diode-detector considerations and for a 
diecusaion of automatic volume control. refer 
to RADIO TUBE APPLICATIONS section. 

CHARACTERISTICS 
HBATBII. VoLTAGB (A.C. or D.C.) ......••...•....•............ 
HBATltR CUll.11.BNT ...............•..............•........... 
Triode: G11.m-PLATB CAPACITANCB (Approx.) ...•............. 

G11.m-CATHODB CAPACITANCB (Approx.) .............. . 
PLATB-CATHODB CAPACITANCB (Approx.) ............. . 

Triode Unit-~ Class A1 Amplifier 
PLATB VOLTAGB,......................... 135 180 
G11.m VoLTAGB...................... -10.5 -13.5 
AIIPLIPICATION FACTOR . . . . . . . . . . . . . . 8.3 8.3 
FLA.Ta RBSISTANCB . • • . . . . . . . . . . . . . . . 11000 8500 
fiANSCONDUCTANCB ................ , , . . . 750 975 
PLATE CURRBNT ....... ,................ 3.7 6.0 
LoAD RBSISTANCB . . . . . . . . . . . . . . . . . 25000 20000 
Pown OUTPUT................ 0.075 0.16 

Diode Units 

6.3 
03 
1.5 
1.5 
4.3 

250 max. 
-20 
8.3 

7500 
1100 

8.0 
20000 

0.35 

85 

Volts 
Ampere 
l'l-lf ,,,..r ,,,..r 

Volts 
Voltl 

Obma 
Micromhos 
Milliamperea 
Ohms 
Watt 

The two diode platea are placed around a cathode, the aleeve of which is common to the 
triode unit. Each diode plate bas its own baee pin. Operation curves for the diode unita are given 
under Type 6B7. 

INSTALLATION and APPLICATION 
The baae of the 85 fits the standard ai,c-contact socket which may be inetalled to bold the 

tube in any position. Physical characteristics of the 85 are shown in Fig. 2-16, OUTLINES 
SECTION. For beater operation and cathode connection. refer to Type 6A8. Complete shield­
Inf of detector circuits employiD![ the 85 is generally necessary to prevent r-f or i-f couplmg between 
the diode circuitl and the circuits of other atages. Diode biasing of the triode unit may be em­
ployed only when at least 20000 ohms resistance is used in the plate circuit. Condition& for the 
uae of the triode unit a& a resistance-coupled amplifier are aiven in the RESISTANCE-COUPLED 
AMPLIFIER CHART. 

·~-
H H 

61' 

TRIPLE-GRID POWER AMPLIFIER 
The 89 ia a triple.grid power amplifier tube 

of the heater-cathode type recommended for 
U&e in receivers with 6.3-volt heater supply. 
The triple-11:rid construction of thla tube, 
with external connections for each grid, makes 
poellible its application ae (1) a cla• A power­
amplifier triode, (2) a clua A power-output 
pentode, and (3) a clase B power-output 
triode. 

CHARACTERISTICS 
HEATER VOLTAGB (A.C. or D.C.) ............................ . 
HBATBR CURRBNT ....••..•••.......•.....•••..... , ...•..... 

Class At Power Amplifier - Triode Connection 

6.3 
0.4 

Grid, No. Z and No. 3 li~d to plate 
PLATB VoLTAGlt... .. . . . . .. . .. • . • . • . . • . .. . 160 180 250 ma%. 
GUI> VoLTAGB (Grid No. 1) . . . . . . . . . . . . . . . -20 -22.5 -31 
CATBODB RBSISTOR....................... 1180 1125 970 
PLATB CURRBNT.. . . . . . . . . . . . . . . . . . . . . . . . . 17 20 32 
AMPLIFICATION FACTOR . . . . . . . . . . . . . . . . . . 4.7 4.7 4.7 

89 

Volts 
Ampere 

Volta 
Volts 
Ohme 
Milliampere, 

PI.AU RBStSTANCB..................... 3300 3000 2600 Ohms 
TRANSCONDUCTANCB . . . . . . . . . . . . . . . . . . . . 1425 1550 1800 Micromhoe 
l.oAD RPISTANCS- . . . . . . . . . . . . . . . . . . . . . 7000 6500 5500 Ohms 
UN!>ISTORTltl> POWBR OUTPUT. . . . . . . . . . . 0,3 0.4 0.9 Watt 

• Optimum for maximum undistorted power output. Appt0ximately twice the value for any 
giwn set of conditions is recommended for load of th11 tube when uaed a, driver for clasa B stace. 

Class A1 Power Amplifier - Pentoda Connection 
Grid No. 3 tied lo ca'1wd1 

FLA.Tit VOLTAGB. . . • . . . . . . • . • • • . 100 135 180 250 ma,c. Voltl 
ScRBltN VOLTAGlt (Grid No. 2) . . . 100 135 180 250 "'°"'· Volta 
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Garo VOLTAGE (Grid No. 1) .•... 
CATRODB RESISTOR .....••...... 
PLATB CuRUNT .•.......•••.... 
Scun CURREMT .•...•.......• 
PI-Aff REsISTANCE ..••••.•••... 
TRANSCONDUCTANCE ........... . 
LOAD RKSISTANCB •............. 
POWBR OUTPUT'" ••.••••••.••••• 

*9% total harmonic distortion. 

-10 
900 
9.5 
1.6 

104000 
1200 

10700 
0.33 

-13.5 
830 

14 
2.2 

92500 
1350 
9200 
0.75 

T U B E 

-18 
785 
20 

3.0 
80000 

1550 
8000 

1.5 

Class B Power Amplifier - Triode Connection 

MANUAL 

-25 
670 

32 
5.5 

70000 
1800 
6750 

3.4 

Volta 
Obm1 
Milliamperea 
Milliampem, 
Ohme 
Micromhol 
Ohms 
Watt.II 

Grid• No. I and No. 2 ti•d togelhtr; grid No. 3 lird to plat, 
PLATE VOLTAGE. . . . . . . . • . . . . • . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . 250 ma%. Volte 

Milliampere 
Watt 

PBAII: PLATB CURii.ENT (Per tube) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90 ma%. 
AVERAGE Garo DISSIPATION (Grids No. 1 and No. 2) . . . . . . . . . . . 0.35 ma%. 
TYPICAL OPERATION: 

Valurs ar, for two tu~s 

~ioT::ee.:::::::::::::::::::::::::::::::::::::::::::: 
Peak•A·F Grid-to-Grid Voltage .................•......••.. 
Zero-Siena! Plate Current ...••...........•......•.....•••. 
Effective Load Reeietance (Plate-to-plate) ....•..•....•...... 
Total Harmonic Distortion ..••..................•.•.•..•.. 
Power Output (Approx.) .....•.....•............•••.....•• 

INSTALLATION AND APPLICATION 

180 
0 

68 
6 

9400 
8 

3.5 

Volt.II 
Volt.II 
Volttl 
Milliamperea 
Ohme 
Per cent 
Watte 

The base of the 89 lite the standard six-contact aocket which may be installed to hold the 
tube in any poaition. Physical characteristics of the 89 are shown in Fig. 2-16, OUTLINES 
SECTION. Sufficient ventilation ahould he provided to circulate air freely around the tube to 
prevent overheating. For heater operation and cathode connection, refer to Type 6K6-G. 

The d-c reeiatance in the grid circuit or the 89 operating as a class A amplifier (either with 
triode or pentode connection) may be a1 high as 1.0 megohm provided the heater voltage doea 
not ri1e more than 10% above rated value under any condition or operation. 

V99 

X99 

112-A 

DETECTOR AMPLIFIER TRIODES 
The V99 and X99 are general-purpose 

triode• designed for dry-cell operation, and 
used chiefly for renewal in receivers deaigned 
for them. The two types have different ba1es. 
Operating !=<>nditions as amplifiers: maz. plate 
volts of 90, grid bias of -4.5 volts; as grid­
leak detectors. plate volts of 45, grid leak of 
1 to 5 megohms, grid condenser of 0.00025 ,.f, 
and grid return to ( +) filament; as biased 
detectors, max. plate volts of 90, bias of -10.5 
volte. Filament volts, 3.0-3.3; amperes, 0.060-
0.063. For dimensionw of the V99 and X99 
see Fip. 2-10 and 2-12, x;espectlvely in the 
OUTLINES SECTION. The V99 and X99 
are di1eontinued types; they are retained for 
reference only. 

DETECTOR AMPLIFIER TRIODE 
The 112-A ia a general-purpose triode de• 

signed for storage battery operation and 
used principally for renewal purposes. Oper­
ating conditions aa amplifier: maz. plate 
volts of 180, grid biae of -13.5 volts, load 
resistance of 10650 ohms, power output of 
0.285 watt; as biased detector, plate volts of 
180, bias of -21 approx. volts. Filament 
volts, 5; amperes, 0.25. For diml'naiona, tee 
Fig. 2-25, OUTLINES SECTION. The 112-A 
ia a discontinued type; it is retained for ref­
erence only. 
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~ 
~ 

K 

VOLTAGE REGULATOR 
The 874 ia a voltage-reilllator tube de­

•iiined to maintain constant d-c output from 
rectifier devic:ea for varying values of d-< 
load current. This type i• used principally for 
renewal pUJ'J)Ollel. The ba•e of the 874 fitl 
the •tandard four-contact •ocket. Pin• 
No. 2 and No. 4 are connected together within 

4S the ba•e; the connection ia used a• a link in 

874 

the primary circuit of the 1,><>wer transformer 
to prevent the application of voltage when the 87 4 11 removed from its •ocket. Physical char­
acteri• tic• of the 1174 are shown in Fig. 2-28, OUTLINES SECTION. Sufficient resistance mu•t 
always be u•ed in •erie• with the 874 to limit the current to 50 milliampere• when no load current 
ii being drawn from the rectifier. 

CHARACTERISTICS 
STARTING SUPPLY VOLTA.GB (D.C.) ••••• , •••••• , ••••••••••••••• 125 min. Volt• 
OPBRATING VOLTA.GB (D.C.) .•••••••••••••••••••••••••••••••• 
OPBRATING CuaaBNT (D.C.) ••••••••••••••••••••••••••••••••• 

90 Volt• 

CoNT1Nuous CuaaBNT (D.C.) •••••••••••••••••••••••••••••••• 
10 to 50 Milliampere, 

50 ""'"· Milliampere• 

CURRENT REGULATORS 
The 876 and 886 are, within their ranges of operation. con•tant­

current rea;ulatina; devic:ea. The•e two types are u•ed principally for 
renewal purpoeea. The ba•e• of theae types fit the standard mogul 
•crew •ocket which may be in•talled to hold the tubes in any po•ition. 
The•e tubes operate at a hia;h bulb temperature and muat be 1urrounded 
by a metal ventilatina: •tack The 876 and 886 are discontinued type•; 
they are retained for reference only. 

CHARACTERISTICS 

VOLTA.GB RANGB ...••••• , ••••••• , ••••••••••.• 
OPBRATING CuaaBNT ••••••••••••••••.•••••••. 
AMBIBNT TBMPBRATURB ••.••••••••••••• , • , , , , , 
MAXIIIUII OVERALL LBMGTH ••••••••••••.•••••• 

Typ, 816 
40 to 60 

1.7 
150 

T:,p, 886 
40 to 60 

205 
150 

8 8 
MAXIMUM DIAMETER ..•..••.•.•.••• , .. , , , .••. 

BASE······································· Moa:uf£ew Mo~t:rew 

p 

.. 

TELEVISION AMPLIFIER 
PENTODE 

The 1851 is a pentode of the heater­
cathode type for use in television re­
ceivers. Except for capacitances which 
are shown below, the electrical char-

7R acteristics of the 1851 are identical 

876 
886 

Volta 
Amperea 
•F 
Inches 
lnchee 

1851 

with those of the 6AC7 /1852. Physical characteristics of the 1851 are shown in 
Fig. 1-8. OUTLINES SECTION, 
GRID-PLATE CAPACITANCE0 

••••••••••••••••••••••• 

INPUT CAPACITANCE0 
••••.•••••••••••••••••••••••• 

OUTPUT CAPACITANCE0 
••••••••••••••••••••••••••• 

• With •hell connected to cathode. 
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LAVA• MICA•TIN· SODIUM CARBONATE• MO N E L • SILVER OXI OE 

SODIUM ALUMINUM FLUORIDE• RESIN (SYNTHETIC)• ETHYL ALCOHOL 

MATERIALS USED IN RCA RADIO TUBES 
LEAD ACETATE• MALACHITE GREEN• GLYCERINE• ZINC CHLO RI DE • I RON 

MARBLE DUST• WOOD FIBER• STRONTIUM NITRATE• LEAD OXIDE• ZINC OXIDE 

MISCH MET AL• N IGROS IN E • PO RC ELAI N • PETROLEUM JELLY• ZINC 

BARIUM CARBONATE 

A RS EN IC TR IO XI DE 

STRONTIUM CARBONATE 

ISOLANTITE 

MOLYBDENUM 

ALUMINA 

BORAX 

BARIUM 

COPPER. 

CARBON 

CHROMIUM 

CALCIUM 

CAESIUM 

COBALT 

SODIUM 
NITRATE 

MERCURY 

CALCIUM 
0 XI D E 

BARIUM 
NITRATE 

Inspected under 
polarized light 

for strains 

Gases Used in ilrCanufacture 

CALCIUM CARBONATE 

AMMONIUM CHLORIDE 

POTASSIUM CARBONATE 

BAKELITE 

PHOSPHORUS 

SILICON 

SHELLAC 

TUNGSTEN 

TITANIUM 

SIL I C A 

G L A S S 

MAGNESIA 

PLAT! N UM 

STRONTIUM 

MAGNESIUM 

ROSIN 

NICKEL 

COBALT 
0 X I D E 

THORIUM 
NITRATE 

NEON - HYDROGEN - CARBON DIOXIDE - ILLUMINATING GAS 
HELIUM - ARGON - NATURAL GAS - NITROGEN - OXYGEN 

Elements Entering into the ctlrCanuf acture 
ARGON - ALUMINUM - BORON - BARIUM - CAESIUM - CALCIUM - COPPER - CARBON - CHROMIUM - CHLORINE 
COBALT - HYDROGEN - HELIUM - IRIDIUM - IRON - LEAD - MAGNESIUM - MERCURY - MOLYBDENUM 
NICKEL - NEON - NITROGEN - OXYGEN - POTASSIUM - PHOSPHORUS - PLATINUM - SODIUM - SILVER 
SILICON - STRONTIUM - TUNGSTEN - THORIUM - TANTALUM - TITANIUM - TIN - ZINC - RARE EARTHS 
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Radio Tube Testing 
The radio tube user - service man, experimenter, and non-technical ramo 

I istener - is interested in knowing the condition of his tubes, since they govern 
the performance of the device in which they are used. In order to determine the 
condition of a tube, some method of test is necessary. Because the operating 
capabilities and design features of a tube are indicated and described by its electrical 
characteristics, a tube is tested by measuring its characteristics and comparing them 
with representative values established as standard for that type. Tubes which read 
abnormally high with ~t 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 unnec­
essary for the service man and dealer to employ complex and costly testing equip­
ment having laboratory accuracy. Because the accuracy of the tube-testing device 
need be no greater than the accuracy of the correlation between test results and 
receiver performance, and since certain fundamental characteristics are virtually 
fixed by tl>e manufacturing technique of leading tube manufacturers, it is possible 
to employ a relatively simple test in order to determine the serviceability of a tube. 

In view of these factors, dealers and service men will find it economically 
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 single character­
istic. Consequently, it is very desirable that the characteristic selected for the test 
be one which is truly representative of the tube's overall condition. 

SHORT CIRCUIT TEST 

The fundamental circuit of a short-circuit tester is shown in Fig. 64. While 
this circuit is suitable for tetrodes and types having less than four electrodes, tubes 
of more electrodes may be tested by adding more indicator lamps to the circuit. 
Voltages are applied between the various electrodes with lamps m series with the 
electrode leads. Any two shorted electrodes complete a circuit and light one or 
more lamps. Since two electrodes may be just touching to give a high-resistance 
short, it is desirable that the indicating lamps operate on very low current. It is 
also desirable to maintain the filament or heater of the tube at its operating tem­
perature during the short-circuit test, because short-drcuits in a tube may sometimes 
occur only when the electrodes are heated. 

SELECTION OF A SUITABLE CHARACTERISTIC FOR TEST 

Some characteristics of a tube are far more important in determining ita 
operating worth than are others. The cost of building a device to measure any one 
of the more important characteristics may be ronsiderably hig_her than that of a 
device which measures a less representative characteristic. Consequently, three 
methods of test will be discussed, ranging from relatively simple and inexpensive 
equipment to more elaborate. more accurate, and more costly devices. 

An emission test is perhaps the simplest method of indicating a tube's condi­
tion. (Refer to DIODES, Page 5, for a discussion of electronic emission.) Since 
emission falls off as the tube wears out, low emission is indicative of tbe end of tube 
serviceability. However, the emission test is subject to limitations because it tests 
the tube under static conditions and does not take into account the actual operation 
of the tube. On the one hand, coated filaments, or cathodes, often develop active 
spots from which the emission is so great that the relatively small grid area adjacent 
to these spots cannot control the electron stream. Under these conditions, the total 
emission may indicate the tube to be normal although the tube is unsatisfactory. 
On the other hand, coated types of filaments are capable of such large emission that 
the tube will often operate satisfactorily after the emission has fallen far below the 
original value. 
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Fig. 65 shows the fundamental circuit diagram for an emission test. All of the 
electrodes of the tube, except the cathode, are coMected to the plate. The filament, 
or heater, is operated at rated voltage; after the tube has reached constant tem­
perature, a low positive voltage is applied to the plate and the electronic emission is 
read on the meter. Readings which are well below the average for a particular 
tube type indicate that the total number of available electrons has been so reduced 
that the tube is no longer able to function properly. 

Fla. 64 

DtREC1-
CUftll.£NT l 
MUER 

Fi&, 65 

A tranaconduetance test takes into account a fundamental operating principle 
ot the tube. (This will be seen from the definition of transconductance on page 
11.) It follows that tranaconductance tests when properly made, permit better 
C01Telation between test results and actual performance than does a straight 
emiBBion teet 

There are two forms of transconductance test which can be utilized in a tube 
tester In the first form (illustrated by Fig. 66 giving a fundamental circuit with 
a tetrode under test), appropriate operating voltages are applied to the electrodes 
of the tube. A plate current depending upon the electrode voltages, will then be 
indicated by the meter. If the bias on the grid is then shifted by the application 
of a different grid voltage. a new plate-current reading is obtained. The difference 
between the two plate-current readings is indicative of the transconductance of the 
tube. This method of transconductance testing is commonly called the "grid-shift" 
method, and depends on readings under static conditions. The fact that this form 
of test is made under static conditions imposes limitations not encountered in the 
second form of test made under dynamic conditions. 

The dynamic transconductance test illustrated in Fi~. 67 gives a fundamPntal 
circuit with a tetrode under test Thie method is su~r to the static tranaam­
ductance test in that a-c voltage is applie:i to the gnd. Thua, the tube Is tested 

f'i&. 66 Fla. 67 

under conditions which approximate actual operating conditions. The alternating 
component of the platl' current is read by means of an a-c ammeter of the dynamo­
meter type. The transconductance of the tube is equal to the a-c plate current 
divided by the input-cgnal voltage. If a one-volt RMS signal ia applied to the 
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grid, the plate-current-meter reading in milliamperes multiplied by one thousand 
is the value of transconductance in micromhos. 

The power output test probably gives the best correlation between test results 
and actual operatinjt performance of a tube. In the case of voltage amplifiers, the 
power output is indicative of the amplification and output voltages obtainable from 
the tube. In the case of power output tubf>s. the performance of the tube is closely 
checked. Consequently, although more complicated to set up thP power output 
test will give closer correlation with actual performance than any other single test. 

Fig. 68 shows the fundamental circuit of a power output test for class A opera­
tion of tubes. The diagram illustrates the method for a pentode. The a-c output 
voltage developed across the plate-load impedance (L) is indicated by the current 
meter. The current meter is isolated as far as the d-c plate current is concerned 
by the condenser (C). The power output can be calculated from the current 
readinit and known load resistance. In this way, it is possible to determine the 
operating condition of the tube quite accurately. 

Fig. 69 shows the fundamental circuit of a power output test for class B opera­
tion of tubes. With a-c voltage applied to the grid of the tube, the current in the 
plate circuit is read on a d-c milliammeter. The power output of the tube is approx­
lJllately equal to: 

Power output (watts) _ (d-c current in amperea~~~ load retolatance in ohm• 

Fi&, 68 Fig. 69 

ESSENTIAL TUBE TESTER REQUIREMENTS 

1. It is desirable that the tester provide for a short-circuit test to be made 
prior to measurement of the tube's characteristics. 

2. It is important that some means of controlling the voltages applied to the 
electrodes of the tube be provided. If the tester is a c operated, a line-voltage 
control will permit of supplying proper electrode voltages. 

3. It is essential that the rated voltage applied to thP filament or heater be 
maintained accurately. 

4. It is suggested that the characteristics test follow one of the methods 
described. The method selected and the quality of the parts used in the test will 
depend upon the requirements of the user. 

TUBE TESTER LIMITATIONS 
A tube testing device can only indicate the difference between a given tube's 

characteristics and those which are standard for that particular type. Since the 
operating conditions imposed upon a tube of a given type may vary within wide 
limits, it is impossible for a tube testing devicP to evaluate tubes in terms of per­
formance capabilities for all applications. The tube tester, therefore, cannot be 
looked upon as a final authority in determining whether or not a tube is always 
satisfactory. Actual operating test in the equipment in which the tube is to be used 
will give the best possible indication of a tube's worth. Nevertheless. the tube 
tester is a most helpful device for indicating the serviceability of a tube. 
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RESISTANCE-COUPLED AMPLIFIER CHART 

C 
Cc 
Cd 
Ebb 
Eo 

- Blocking Condenser v,0 
- Cathode By-Pass Condenser (pf) 
.. Screen By-Pass Condenser (pf) 
• Plate-Supply Voltage (Volts) 
• Voltage Output (Peak Volta) 

li6, 287: See 6SQ7 and 6B8, respectively. 

Re • Cathode Resistor (Ohms) 
Rd • Screen Resistor (Megohms) 
Ra • Grid Resistor (Megohms) 
RL • Plate Resistor (Megohms) 
V.G. -= Voltage Gain 

6A6f, 686-G, 6B7: See 6N7, 6SQ7, and 6B8, respectively. 
6B8, 688-G, 12C8, 687, 2B7: 

Ebb• 90 180 300 --
RL 0.1 0.25 0.5 0.1 0.25 0.5 0.1 0.25 - ----
Rg2 0.25 0.5 1 0.25 0.25 0.5 1 1 0.25 0.5 
Rd 0.5 1.1 2.8 0.5 1.18 1.2 1.5 2.8 055 12 
Re 2200 3500 6000 1200 1900 2100 2200 3500 1100 1600 
Cd 0.07 0.04 0.()4 0.08 0.05 0.06 0.05 0.04 0.09 0.06 
Cc 3 2.1 1.55 4.4 2.7 3.2 3 2 5 3.5 
C 0.01 0.007 0.003 0.015 0.01 0.007 0.003 0.003 0.015 0.008 
Eo' 28 33 29 62 39 56 53 55 89 100 
V.G.4 33 55 85 41 55 69 83 115 47 79 

6C5, 6C5-G, (6C6, 6J7, 6J7-G, 6J7-GT, 6W7-G, 12J7-GT, 57 as triodes): 

Ebb1 90 180 --
Ri. 0.05 0.1 0.25 0.05 0 I 
--------

Rgl 0.1 0.25 0.5 0.1 0.1 0.25 
Re 3400 6400 14500 2700 3900 5300 
Cc 1.62 084 0.4 2.1 1.7 1.25 
C 0.025 0.01 0.006 0.03 0.035 0.015 
Eo' 17 22 23 45 41 54 
V.G.4 9 11 12 II 12 12 

6C6: As pentode, see 6J7: as triode. see 6C5. 
6C8-G (one triode unit)tt: 

Ebb1 90 180 --
RL 0.1 0.26 0.6 0.1 0.25 --
Re' 0.26 0.5 1 0.26 0.25 0.5 
Re 3700 7870 15000 3080 6170 6560 
Cc 1.48 081 0.43 1.84 1.25 0.95 
C 0.0115 0.0065 0.0035 0.012 0.012 0.007 
Eo' 17 19 20 40 35 45 
V.G.4 20 23 24 22 24 25 

U The cathodee ol the two unitll have aeparate terminal• 

For other notes. - pap IOS 

- 198-

300 

0.25 0.05 0.1 --
0.5 0.5 0.1 0.25 

6200 12300 2600 5300 
1.2 055 2.3 1.3 

0.008 0.008 0.04 0.015 
55 52 70 84 
13 13 II 13 

300 

0.5 0.1 0.25 

1 1 0.25 0.5 
7550 12500 2840 6100 
0.85 0.5 2.01 0.96 

0.0035 0.0CH 0.013 0.0065 
50 44 73 80 
26 26 23 26 

0.5 --
1 

2.9 
2500 
0.05 
2.3 

0.003 
120 
150 

0.25 
--

0.5 
12300 
0.59 

0.008 
86 
14 

0.6 

1 
11500 
0.48 

0.004 
83 
37 
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6F5, 6F5-G, 6F5-GT: See 6SF5. 
6F8-G (one triode unit)U, 6J5, 6J5-G, 6J5-GT, 12J5-GT: 

Ebt,1 90 180 800 

RI. 0.05 0.1 0.2$ 0.05 0.1 0.25 0.05 0.1 025 
--

Rg• 0.1 0.25 0.5 0.1 0.1 0.25 0.5 0.5 0.1 0.25 0.5 
Re 2070 3940 9760 1490 2330 2830 3230 7000 1270 2440 5770 
Cc 2.66 1.29 0.55 286 2.19 1.35 1.15 0.62 2.96 1.42 0.64 
C 0.029 0.012 0.007 0.032 0.038 0.012 0.006 0.007 0.03' 0.0125 0.0075 
Eo' 14 17 18 30 26 34 38 36 51 56 57 
V.G.• 12 13 13 13 14 14 14 14 14 14 14 

6J5, 6J5-G, 6J5-GT: See 6F8-G. 
6J7, 6J7-G, 6J7-GT, 6W7-G, 12J7-GT, 6C6, 57: As triodes, see 6C5: 

Ebb1 90 1110 --
RL 0.1 0.25 0.5 0.1 0.25 
-- --

Rg• 0.25 05 1 0.25 0.25 0.5 
Rd 0.44 1.18 2.6 0.5 1.1 1.18 
Re 1100 2600 5500 750 1200 1600 
Cd 0.05 0.03 0.05 0.05 0.04 0.04 
Cc 5.3 3.2 2 6.7 5.2 <&.3 
C 0.01 0.005 0.0025 001 0.008 0.005 
Eo' 22 32 29 52 41 60 
V.G.• 55 85 120 69 93 118 

6U-G: 

Ebb1 90 180 

RL 0.05 0.1 025 005 0.1 -- ------
Rgl 0.1 0.25 0.5 0.1 0.1 0.25 
Re 2500 4620 10300 2240 3180 4200 
Cc 1.86 108 0.49 2.2 1.46 1.1 
C 0.03 0.015 0.0085 0.03 0.03 0.0145 
Eo' 18 22 22 41 36 46 
V.G.• 10c 12c 12c nc 12c 12c 

6N7t, 6N7-Gt, 6A6, 53: 

Ebb1 90 180 

RL 0.1 0.25 0.5 0.1 0.2!5 
--
Rg' 0.25 0.5 1 0.25 025 05 
Re• 2250 4950 8500 1700 2950 3800 
C 0.01 0.006 0.003 0.015 0.015 0.007 
Eo• 19 20 23 46 40 50 
V.G.• 19 22 23 21 23 24 

U Tbe catbodea of the two units have aeparate terminal•. 
For other note•• ace page 203. 
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300 

0.5 0.1 0.25 0.5 

1 1 025 0.5 I 
1., 2.9 0.5 1 18 29 

2000 3100 450 1200 2200 
0.04 0.025 0.07 0.04 004 
3.8 2.5 83 5.4 4.1 

0.0035 0.0025 0.01 0.005 0.003 
60 56 81 104 97 
140 165 82 140 350 

300 

0.25 005 0.1 025 
----

0.5 0.5 0.1 0.25 0.5 
4790 9290 2160 4140 9100 

1 0.54 218 1.1 0.46 
0.009 0.009 0.032 0.014 00075 

50 46 68 79 80 
12c 12c 12c 13° 13° 

300 

0.5 0.1 0.25 0.5 

1 1 0.25 0.5 1 
4300 6600 1500 3400 6100 

0.0035 0.0035 0.015 0.0055 0.003 
57 54 83 87 94 
24 25 22 24 24 
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IP5-G, 76, 56: 

Ebb1 90 180 300 

lb. 0.25 0.1 0.25 0.05 0.1 0.25 0.05 0.1 0.25 --
Ra' 0.1 0.25 0.5 0.1 0.1 0.25 0.5 0.5 0.1 0.25 0.5 
Re 3200 6500 15100 3000 '500 6500 7600 14700 3100 6400 15200 
Cc 1.6 0.82 0.36 1.9 us 0.97 0.8 0.45 2.2 1.2 0.5 
C 0.03 0.015 0.007 0.035 0.035 0.015 0.008 0.007 0.045 0.02 0009 
Eo' 21 23 24 48 45 55 57 59 80 95 96 
V.G.' 7.7 8.9 9.7 8.2 9.3 9.5 9.8 10 8.9 10 10 

8Q7, 6Q7-G, 6Q7-GT, 12Q7-GT: 

Ebb1 90 1110 300 --RI. 0.1 0.25 0.5 0.1 0.25 0.5 0.1 0.25 0.11 

--
Rr 0.25 0.5 1 0.25 0.25 0.5 1 1 0.25 0.5 1 
Re 4200 7600 12300 1900 3400 4000 '500 7100 1500 3000 5500 
Cc 1.7 1.2 0.6 2.5 1.6 1.3 1.05 0.76 3.6 1.66 0.9 
C 0.01 0.006 0.003 0.01 0.01 0006 0.003 0.003 0.015 0.007 0.004 
Eo• 8 11 13 26 25 31 37 36 52 52 60 
V.G.' 28b 32 33 33 36 38 40 40 59 45 46 

6R7, 6R7-G: 

Ebb1 90 180 300 

lb. 0.05 0.1 0.25 0.05 0.1 0.25 0.05 0.1 0.25 

--
Ra• 0.1 0.25 0.5 0.1 0.1 0.25 0.5 0.5 0.1 0.25 0.5 
Re 2600 4400 9800 2100 3000 4100 4600 8800 2000 3800 8400 
Cc 1.7 0.9 0.42 1.9 1.3 0.9 0.8 0.4 2 1.1 0.5 
C 0.03 0.01 0.007 0.03 0.03 0.01 0.006 0.006 0.03 0.015 0.007 
Eo• 18 19 UI 40 35 43 46 40 62 68 62 
V.G.' 9 10 11 9 10 10 10 10 9 10 11 

187, 687-G: 

Ebb1 90 180 300 --RI. 0.1 0.25 0.5 0.1 0.25 0.5 0.1 025 0.5 
-- --
Ra' 0.25 0.5 1 0.25 0.25 0.5 1 1 0.25 0.5 1 
Rd 0.65 1.6 3.5 0.68 1.6 1.8 1.9 3.6 0.67 1.95 3.9 
Re 900 1520 2800 540 850 890 950 1520 440 650 1080 
Cd 0.061 0.044 0.03 0.07 0.05 0.044 0.046 0.037 0.071 0.057 0.041 
Cc 5 3.23 1.95 6.9 4.6 4.7 4.4 3 8 5.8 3.9 
C 0.01 0.0055 0.0026 0.01 0.0071 0.006 0.0037 0.003 0.01 o.oos 0.0029 
Eo' 21 18 15 43 33 40 44 38 75 66 66 
V.G.' 47c 65C 84C 65C 79e 104e 118" 134° 78" 1224 J62C 

For 110tea, aee pap 203. 
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ISC7t, 12SC7f: 
Ebb' 90 180 300 -Rl. 0.1 0.25 0.5 0.1 0.25 0.5 0.1 0.25 0.5 

--
Ra:2 0.25 0.5 1 0.25 0.25 0.5 1 1 0.25 0.5 1 
~ 1960 3750 6300 1070 1850 2150 2400 3420 930 1680 2980 
C 0.012 0.006 0.003 0.012 0.011 0.006 0.003 0.003 0.014 0.006 0.003 
Eo• 5.9 8.6 10 24 21 28 32 32 50 55 62 
V.G.' 23b 30 33 29 35 39 41 43 34 42 48 

6SF5, 12SF5, 6F5, 6F5-G, 6F5-GT, 12F5-GT: 

Ebb1 90 180 300 

Rl. 0.1 0.25 0.5 0.1 0.25 0.5 0.1 0 25 0.5 

--
Ra:' 0.25 0.5 1 025 0.25 0.5 1 1 0.25 0.5 1 
Re 4800 8800 13500 2000 3500 4100 4500 6900 1600 3200 5400 
Cc 2.1 1.18 0.67 3.3 2.3 1.8 1.7 0.9 3.7 2 1 1.2 
C 0.01 0.005 0.003 0.015 0.01 0006 0.004 0.003 0.01 0.007 0.004 
Eo' 5 7 10 23 21 26 32 33 43 54 62 
V.G.' 34b 43c 46 44 48 53 57 63 49 63 70 

6SJ7. 12SJ7: 

Ebb1 90 180 300 --Rl. 0.1 0.25 0.5 0.1 0.25 0.5 0.1 0.25 0.5 

--
Ra:2 0.25 0.5 1 0.25 0.25 0.5 1 1 0.25 0.5 1 
Rd 0.29 0.92 1.7 0.31 0.83 0.94 0.94 2.2 037 1.10 2.2 
Re 880 1700 3800 800 1050 1060 1100 2180 530 860 1410 
Cd 0.085 0.045 0.03 0.09 0.06 0.06 0.07 0.04 009 0.06 0.05 
Cc 7.4 4.5 2.4 8 6.8 6.6 6.1 3.8 10.9 7.4 5.8 
C 0.016 0.005 0.002 0.015 0.001 0.004 0.003 0.002 0.ot6 0.004 0.002 
Eo' 23 18 22 60 38 47 54 44 96 88 79 
V.G.' 68 93 119 82 109 131 161 192 98 167 238 

6SQ7, 12SQ7, 2A6, 6.86-G, 75: 

Ebb1 90 180 300 --Rl. 0.1 0.25 0.5 0.1 0.25 0.5 0.1 0.25 0.5 

--
Ra:' 0.25 0.5 1 0.25 0.25 0.5 1 1 0.25 0.5 1 
Re 6600 11000 16600 2900 4300 4800 5300 8000 2200 3900 6100 
Cc 1.7 1.07 0.7 2.9 2.1 1.8 1.5 1.1 3.5 2 1.3 
C 0.01 0.006 0.003 0.015 0.015 0.007 0.004 0.004 0.015 0.007 0.004 
Eo' 5 7 10 22 21 28 33 33 41 51 62 
V.G.• 29b 40c 44 36 43 50 53 57 39 5.1 flO 
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ff'T-G: 

Ebb1 90 --
RL 0.1 0.25 0.5 
--
Re' 0.25 0.5 1 
Re 4750 8300 14200 
Cc 1.5 1 0.6 
C 0.012 0.0075 0.0045 
Eo' 7.8 10 12 
V.G.• 24b 30c 33c 

6W7-G: See 6J7 and 6C5. 
6Z7-Gt: 

Ebb1 90 --
RI. 0.1 0.25 0.5 
--

R11 0.25 0.5 1 
Re• 1760 3390 6050 
Cc 2.02 1.1 0.61 
C 0.0115 0.006 0.003 
Eo' 11 15 18 
VG.' 25 30 33 

0.1 

0.25 
2830 
2.25 

0.0135 
29 
23c 

0.1 

0.25 
1100 
2.6 

0.0115 
28 
31 

180 

0.25 0.5 0.1 

0.25 0.5 1 1 0.25 
4410 5220 5920 9440 2400 
1.5 1.25 1.11 0.74 2.55 

0.012 0.008 0.005 0.0045 0.0135 
27 34 39 39 58 
34c 36C 38C 41c 320 

180 

0.25 0.5 0.1 

0.25 0.5 1 1 0.25 
1820 2110 2400 3890 950 
1.71 1.38 1.1 0.703 2.63 
0 012 0.007 0.0035 0.0035 0.012 

28 34 41 38 52 
35 38 39 '° 34 

12C8, 12F5-GT, 1215-GT: See 6B8, 6SF5, and 6F8-G, respectively. 
1217-GT, 12Q7-GT: See 6J7 and 6C5, and 6Q7, respectively. 

300 

0.25 0.5 

0.5 1 
4580 8200 
1.35 0.82 

0.0075 0.0055 
69 77 
40c 430 

300 

0.25 0.5 

0.5 1 
1680 3110 
1.46 0.72 
0.006 0.0035 

59 70 

'° « 

12SC'1, 12811'5, 12817, 12SQ7: See 6SC7, 6SF5, 6SJ7, and 6SQ7, respectively. 
53, 55, 56: See 6N7, 85, and 6P5-G, respectively. 
57, 75, 76: See 6J7 and 6C5, 6SQ7, and 6P5-G, respectively. 
79t: 

Ebb1 90 180 
--
RL 0.1 0.25 0.5 0.1 0.25 0.5 
-- --
Ra' 0.25 0.5 1 0.25 0.25 0.5 1 1 
&- 2200 4250 6850 1250 2050 2450 2750 4100 
C 0.015 0.006 0.004 0.02 0.02 0.01 0.005 0.0035 
Eo' 8.4 9.7 12 27 26 34 '° 39 
v.o.• 29c 33 38 31 37 41 42 44 

86, 55: 

Ebta1 90 180 
--
RL 0.05 0.1 0.25 0.05 0 1 0.25 
--

R12 0.1 0.25 0,5 0.1 0.1 0.25 0.5 0.5 
Re 4600 9000 20500 4100 6200 8700 10000 20000 
Cc 1.1 0.55 0.25 1.6 0.9 0.7 0.57 0.29 
C 0.03 0.015 0.007 0.045 0.04 0.015 0.008 0.008 
Eo' 19 22 23 « 37 47 50 48 
v.o.• 4.9 5.4 6.6 5.2 5.3 6.5 5.6 5.7 

For DOte1. - page 303. 
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300 

0.1 0.25 0.5 

0.25 0.5 1 
1000 2050 3600 
0.01 0.0055 0.003 
57 66 75 
34 42 46 

300 

0.05 0 1 0.25 

0.1 0.25 0.5 
4100 8300 19400 
1.5 0.54 0.22 

0.045 0.015 0.006 
74 82 84 
6.5 6.7 5.7 
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Voltaae at plate equals Plate-Supply Voltage minus volt.age drop in RL and Re. For other 
aupply voltages differing by aa much aa 50% from thoee listed, the values of reaietor9. condeneera. 
and pin are approsimately correct. The value of voltage output, however, for any of these 
other 1upply volta&ea equals the listed voltage output multiplied by the new plate-1uppl:, 
voltage divided by the plate-supply voltage corresponding to the listed voltage output. 

For following atage (aee Circuit Diauams). 1 Voltage acroa Ri at &rid-current point. 

Voltaiie Gain at 5 volta (RMS) output unleaa index letter indicate. othenriae. 
b At 3 volta (RMS) output. ' At 4 volta (RMS) output. 

• Values are for pbaee-inverter eervice: See NOTES under RESISTANCE-COUPLED PHASE· 
INVERTER diauam. 
t Tbe catbodee of the two unita have a common terminal. 

In the diacuasions which follow, f, le the fre­
quency at which the high-frequency re•P,?nee begins 
to fall off. f1 is the frequency at which the low­
frequency reaponee drape below a aatlafactory value, 
aa diacu119ed below. Decoupling fil tera are not necea­
aary for two etagea or leu. The highest permisaible 
value of Ra: should always be ueed. A variation of 
10% in vafuea of reaistora and condeneera has only 
lli&ht effect on performance. 

0 
IJ .. 
:, .. .. 
:, 
0 

IJ 

~ 
..J 
g.___.,_ ___ __,_ _____ --=~-

... 

f1 420"' fa 
f"REQUENCY-

RESISTANCE-COUPLED TRIODE AMPLIFIER 
Condeneera C and Cc have been choRn to give output 

voltage& equal to 0.8 Eo for f1 of 100 cyclea. For any other 
value of f1, multiply valuee of C and Cc by 100/f,. In the 
caee of condeneer Cc, the value• shown In the table are for an 
amplifier with d-c heater excitation; when a.c. ia uaed, depend­
ing on the character of the anociated circuit, the gain, and 
the value of f,, it may be neceaaary to iocreaee the value of 
Cc to minimize hum dlatnrbancea. It may alao be deelrable 
to have a d-c potential difference of approsimately 10 volta 
between beater and cathode. 

The voltage output at f1 of n like etagea equals (0.8 Eo)n. 
For an amp1ifier of typical conetruction, the value of f, le 
well above the audio-frequency range for any value of RL. 

RESISTANCE-COUPLED PENTODE AMPLIFIER 
Condeneera C, Cc, and Cd have been cb.-en to give 

output voltages equal to 0. 7 Eo for f1 of 100 cyclee. 
For ~ny other value of f1 multiply values of C, Ce, 
and Cd by 100/f,. In the caee of condeneer Cc, the 
values 1hown in the table are for an amplifier with d-c 
beater excitation; when a.c. is ueed, depending on the 
character of the al80Ciated circuits, the gain, and the 
value of f,, it may be neceaaary to increaee the value of 
Cc to minimize hum diaturbancea. It may also be 
desirable to have a d-c potential difference of approx­
imately 10 volts between heater and cathode. The volt­
age output at f1 for n like atagea equal• (0. 7 Eo)n. 
For an am.Plifier of typical conetruction, approlrimate 
values of (1 for different values of RL are: 0.1 meg., 
20000 cps; 0.25 meg., 10000 cps; 0.5 meg., 5000 cps. 

RESISTANCE-COUPLED PHASE INVERTER 
Information given for triode amplifief!i, in iteneral, 

applies also to this caee. Condeneera '--' have been 
choeen to &Ive output voltage• equal to 0.9 Eo for 
f, of 100 cycle•. For other values, multiply valuee of 
C by 100/f,. 

J
Eo The elgnal Input le aupplled to grid of triode unit A. 

Grid of friode unit B obtain• ita 8l&nal from a tap (P) 
Ri. on the grid reaietor (Rg) in the output circuit of unit 

A. The tap is ch.-en 80 aa to make the volta&e output 
of the unit B equal to that of unit A. lta location ill 
determined by the voltage gain valuea given In tbe 
chart. For example, if VG. ia 20 (from the chart), 

E.bb E.bb P i• choeen 80 ae to •uDl>ly 1 /20 of the volta11e acroea 
T 'T V Rg to the grid of unit S -

For phaae-lnverter aervice, the cathode reaiator may 
be left unby-paaed unleaa a by-pue condeneer i• neceaaar_y to minimize bum; omi•ion of tbe bf· 
pa• condemer uaiata in balancing tbe output voltage•. The value of Re i• •pecified on the ba11• 
tbat both units an operatlo1 orimultaneoualy at the nme valuee of plate load and plate •olt .... 
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Circuit Section 
The circuit diagrams given on the following pages have been carefully chosen. 

not necessarily to illustrate commercial practice, but rather to show many different 
uses of radio tubes. All of the circuits are conservatively desi1t11ed to give reliable 
and satisfactory performance. Although relatively few circuits are given. it is 
often practical to use a portion of one circuit in combination .vith portions of other 
circuits to obtain a design meeting the desired requirements. Tuned-circuit con 
stants are omitted from the receiver diagrams because inductance and condenser 
values are usually subject to the individual requirements of the set builder. In 
addition, suitable, well-made tuned-circuit parts can generally be purchased at 
very reasonable cost. Information on the characteristics and the application 
features of each tube, given under each tube type, will prove of assistance in under­
standing and utilizing the circuits. 

(14-1) 

SUPERHETERODYNE AUTOMOBILE RECEIVER 

Ct Cu Cu c. -0.05 i,f paper 
Ct Cr -Ganged tuning con­

denaera, 365_pi,f 
Ca C, C, c,. Cu Cu Cu -o.1 

,.f paper 
c,-so ""f C, Cu •0.01 µf paper 
C. •Olcillator paddin1 con-

denaer 
c,.-100 ,.,.1 
C11 • lQ.J'f electrolytic, 25 v. 
C» •0.25 11f paper, 400 V. 

Cu •25 i,f electrolytic, 25 v. 
c,. -o.005 ,.r paper, 600 v. 
F • Ignition-interference filter 
Rt R, • 100000 ohme, 0.5 watt 
R, •350 ohms, 0.5 watt 
Ra Ru •50000 ohms, 0.5 watt 
R, R, •5000 ohms, 0.5 watt 
RtA • 15000 ohm•, 0.5 watt 
R, •30000 ohms, 1 watt 
R, •50000 ohms, 0.5 watt 
R, •400 ohms, 0.5 watt 
R10 •75000 ohme, 0.5 watt 
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Ru •1000 ohms, 0.5 watt 
Ru •l meg_ohm, 0.5 watt 
Ru Rn Ru •250000 ohm1 

0.5 watt 
Ru -2500 ohm•, 0.5 watt 
R11 • l me1ohm volume con-

trol 
R11 -30000 ohm•, 0.5 watt 
R,. •400 ohms, 1 watt 
T, T, •l-f tranaformer 
Ta •Output tranaformer; pri­

mary impedance. 7000 ohm• 
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(14-2) 

SUPERHETERODYNE RECEIVER FOR A-C OPERATION 
With Single-Tube Inverse-Feedback Power Amplifier 

Ct •50 to 200 l!,J 
C1 C, Cu •Ganged tuning 

condell8er., 365 /!llf 
C, Cr C11 C11 c .. c,. •0.05 µ.f 

c.m .. -0.2s ,.r aper 
C, C, Cu Cn c. -8.1 ,.f paper 
Cu Cn • 100 ,.,.f 
Cu •Oacillator padding con-

deneer 
C11 Cu •0.01 11f 
Cu C11 •50 ,y,f 
C11 Cat C1t Cu •8 11f electro-

lytic, 500 v. 
Cn •10 ff electrolytic, 25 v. 
C11 • I If paper, 400 v. c. -o.s ,.r paper, 400 v. 
C11 •%5 u eltttrolytic, 25 v. 

R1 R, R11 •100000 ohms, 0.5 
watt 

R, Ru •2000 ohma, 0.5 watt 
R, -260 ohma, 0.5 watt 
R, •3300 ohms. 0.5 watt 
R, R, Ru -50000 ohma, 0.5 

watt 
R, Ra •20000 ohms, 0.5 watt 
Ru •2 megohma, 0.5 watt 
Ru Ru Rn • l megohm, 0.5 

watt 
Ru -200000 ohms, 0.5 watt 
R11 -27000 ohms, 0.5 watt 
Ru• I megohm vohtme con-

trol with tap at 250000 ohm• 
for tone compensation 

R• •900 ohma, 0.5 watt 
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Ru •2000 ohms, 0.5 watt 
Rn •90000 ohma, 0.5 watt 
Ru• 10000 ohma, 0.5 watt 
Ru •170 ohm•, 2 watta 
R11 •20000 ohms, 5 watta 
R11 •25 ohms, 0.5 watt 
L, •20 henriea. 100 ohma, 

120 ma. 
L1 •500 ohm apeaker field, 

8 watta 
T, T, •l-f transformer 
Ta •Input transformer 
T, •Output transformer; prl 

mary impedance, 2500 ohm• 
T, •Power tr6naformer, 

300---0-300 volta RMS. 
120 ma. d.c. 
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(14-3) 

TUNED R-F RECBVER WITH AVC AND INVERSE FEEDBACK 
POWER AMPLIFIER 

R-F AMPLIFIER 
TYPE 6L7 

R•F AMPLIFl[A 
TYPE 6L7 

c-so to 200 ,.,.f 
Ci C, Cu c. •Ganged tuning 

condenaen, 365 ui4 c, c, c, C. c .. c .. c .. c .. 
Cp •0.05 ,.f paper 

C. C1 Ce Cit Cu C11 C11 Cn 
C11 C• C11 •0.1 ,.f paper 

Cn Ct1 •100 ,.,.f 
Ctt•l0 11f electrolytic, 25 v. 
c .. •Tone-compensation con-

denser, 0.01 ,.f 
c .. -1 ,.f, 400 v. 
c .. -See note 
C• • 25 11f electrolytic,, 25 V. 
Cu C11 Cot C.1 •8 11f electro-

lytic, 475 v. 
R, Ra Re Re R11 Ru • 100000 

obma, 0.5 watt 

Cla88 AB, 6L6'e 

R-f" AMPLIFtEA 
TYPE &L.7 

FVSE ~-~._,,...__,,,. _ 
H7V. 
A.C. 

R1 R, Ru •275 obm1, 0.5 watt 
R. Re Ru •10000 ohma, l watt 
R1 R11 Rto •12000 ohm-. 0.5 

watt 
R11 Ru - 1 megohm, 0.5 watt 
Rn •50000 oh1119, 0.5 watt 
R11 -200000 ohm1, 0.5 watt 
R11 •640 ohms, 0.5 watt 
R• • l megohm volume-con­

trol potentiometer with tap 
at 250000 ohms for tone 
compensation 

Rn •Tone-compensation re-
aiat!!!:.i.]7000 ohm•, 0.5 watt 

Rn-~ ohma, 1 watt 
R11 R .. •2 megohm•, 0.5 watt 
R11 Rn •5000 ohms, 0.6 watt 
Rn •200 ohm•, 5 watta 

TYPE au, 

R• R• •50000 ohma. 1 watt 
R11 • 12500 ohm1, 10 watta 
L, •20 henrlea, 100 ohm•, 

200 ma. 
L1 • 1600 ohm apea1ter fteld, 

7 watt• 
T, •Input tranaformer for 

claet AB, 6L6'1 with !IPllt 
9ee0ndary for lnvene feed­
back. Ratio pri. to ~ 
lee. -1:1 

T1 -Output tranaformer; 
plate-to-plate load, 
6600 obma 

T1 •Power tramformer, 
42S-0-425 v. RMS, 
200 ma. d.c. 

NOTII: Condenaen C.. may be required to aupprea paruitiCI. Optimum value rangea from 
0.00001 to 0.005 ,.f and •hould be determined by teat. 
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(14-4) 

AC/ DC SUPERHETERODYNE RECBVER 

TYPE TYPE TYPE 
12SK7 35l.6-GT 35Z4-GT 

c,-600...t 
C1~~~}unin& con­

e, C1 Ca. Cu -0-1 ,.f paper 
C, -o.25 ,.t paper c,-so ,.,., 
C, -Oldllator paddine con-

delltlel' 
C. -0-05 pf J>8per 
C11C11-ZSO,iid c .. -o.oos ,.t 
c .. -0.01 ,J paper 

(14-5) 

+ rust 
117V. 

A.C.OR 

RECTIF"IER 
TYPE 35Z4-GT 

PM 
SPEAKER 

D-=~.._._::c._ ___ J..-_--1 ___ _, 

y 

Cu -0.025 ,.f 
Cn Cu -40 ,..f electrolytic. 

150 v. 
R, R, -250000 ohms, 0.5 watt 
R1 -20000 ohms, 0.5 watt 
R, -260 ohms, 0.5 watt 
R, -2 megohms, 0.5 watt 
R, R, -50000 ohms, 0.5 watt 
R, -250000 ohm potenti-

ometer 
R, •10 megohm,, 0_5 watt 
R11 •0.5 megohm, 0.5 watt 

Ru -150 ohms, 1 watt 
R11 -Ump-cord reaietor; 

73 ohma. 3 watts 
T, T 1 • 455 kc. i-f traneformer 
T, -Output transformer; pri­

mary impedance, 2500 ohms 
L, -200 ohm filter choke; in­

ductance as large as prac­
tical 

S -s.P.S. T. line ewitch, mount­
ed on abaft of R, 

Fuss • 125 volts, 0.3 ampere 

NON-MOTORBOATING RESISTANCE-COUPLED AMPLIFIER 
Voltage Gain. 9000 

C1 C, -8 p~ electrolytic, 25 V 
C1 C, •0-06 ,..f, voltage ratin1 

as high as voltage 1upply 
C, C. -o_ooo ,.f, voltage rating 

as high as voltage supply 
R, -Volume-control potenti­

ometer 
R1 R, •600 ohme, 0.5 watt 
R, R, R, -600000 ohme, 0.5 

watt 
R, R,-100000 ohm,, 0.5 watt 
R, •600000 ohm volume-con­

trol potentiometer, ganged 
with Rs 

F•Decoupling filter 

NOTE: Valuee of reeistance and capacitance ahown in thia circuit are taken from the chart 
n the Reeiatance-Coupled Amplifier Section. The valuee in thia chart are choeen to give a eharp 

low-frequency cut-off and, thus, to minimize tendency of multiple sir.ea to motorboat. Three 
or more stages, including power stage, operated from a common lJ SUP. y may require a decoup­
ling filter in the plate-eupply leads of one or more of the voltage ampll er atagee. The con•tant, 
of decoupliaa filter• depend on the deelp requirement• of the amplifier. 
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(14-6) 

MINIATURE-TUBE PORTABLE SUPERHETERODYNE RECEIVER 
Uaing 41>-Volt "B" Supply 

C1 C, -0.00041 ,,.f pn&ed tun-
ing_ condenaera c,-s ,.,.r­c,-so ,.,.( 

C, -420 ,.,.f padder 
C, C, Cu -0.1 i,f paper 
C, C11 -0.05 i,f paper 
C.-8 i,f electrolytic, 50 v. 

r-~--r 
-A • A •8 -S 

1.~V. 4!>V. 

Cu Cu -100 ,.,4 
Cu -0.0025 i,f 
Cu -o.ooos i,f 
c,,-0.002 ,.t 
R1 R, -100000 ohmal 
R, -soo ohmal 
R, -10 mea:ohmai 
R, R.,-2 mea:ohmai 

"A" BATTERY DRAIN~ 2!,0MA. 
·a·eATTERY DRAIN;&.~MA.(All'FROX.). 

R, -50000 ohmaf 
Rr - 1 mea:ohm rtentiometer 
R1 -3 mea:ohma 
Ra -1 megohm:t 
s-Gana:ed o.:P.S.T. switch 
T, -Output tranaformer; pri-

mary impedance, 8400 ohma 

• C, ie neceaary only at frequenciee hia:her than 5 Mc. 
:t All relititon can be of the 0.5 watt type. 

(14-7) 

CLASS B AMPUFIER FOR PORTABLE USE 
Power Output 10 Watta• 

c, -5 ,J electrolytic, 25 v. 
C, -4 ,4 electrolytic, 25 v. 
c,-oozs ,4 
C, -25 ,,.f electrolytic, 25 v. 
R, -soo ohm wire-wound potentiometer 
R, -500000 ohm potentiometer 
R1 -1300 ohms, 0.5 watt 
R, • 100000 ohm1, 0.5 watt 

CLAS$ 8 
AMPl.lF'l[R 
TYPE 6N7 

R, -soooo ohm1, 0.5 w11tt 
R, -100000 ohms, 0.5 watt 
R, -900 ohm-. 0.5 watt 
M - Double-button microphone 
S • Microphone and heater ll'll'itch 
T1 -Microphone input traneforllll'r 
T, •Clan B input transformer 
T, -clan B output traneformer 

• Peak llpal input voluan co esn llrid ie O,lfi volt, tor full power outp,n, 
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(14-8) 

BATTERY-OPERA TED SUPERHETERODYNE RECEIVER 
With A VC and Clasa B Audio Amplifier 

Ca •0.0001 to 0.01 id 
C,C.Cu •Ganpd tunina con-

deDRR, 365 ,.,.f 
C, C, Cu Ca, •0.05 ,.f paper 
C, C1 C1 C. Cu•0.l ,.f paper 
C11 •O.Cillator padding con-

denaer 
Cu•50 ,.,.f 
Cu C11 • 100 Pl'.f 
C11 Cu Cu •0.005 id 
C11•2SO ,.,.t 

i Realaton an 0.5 watt me. 

(14-9) 

R14 

Ri> 
C17 

r--!-r "A.BATTERY 0RAIN1113~MA. 
•e• BATTERY DRAIN • N5 MA. 

~ 
-A -<I +A • 8 -C tC 

l.~Y. 90V. IV. 

c.-0.01 ,.r 
C11 •8 ,.f electrolytic, 100 v. 
R1 R, •5000 ohmat 
R, • 10000 ohmet 
R1 R, •100000 ohmai 
R, •200000 ohmai 
R, • 70000 ohmat 
R, Ru Ru •2 megohmet 
Rs •50000 ohmat 
R11 •250000 ohm potenti­

ometer 

Ru• 10 1J1e10bmat 
Ru •250000 obtnai 
Ru•l~mt 
T1 T1 •l-f tranaformer, 

45611:c. 
T, •O.. B Input tranaformer 
T, •0.. B Olltpat trane­

former; Dlate-to-plate Im­
pedance, 12000 ohma 

S •Ganaed D.P.S.T. 1witcb 

TWO-CHANNEL AUDIO MIXER 
Voltage Gain From Each Grid of 6SC7 to Output is Approximately 15 

INPUT NI I 

INPUT Nl2 

Ca •8 ,.f electrolytic, 25 v. 
c,-o.oos ,.r paper, 400 v. 

+i!50V, 

R1 •2000 ohms, 0.5 watt R, R, R, • l 111e1obm, 0.5 watt 
R, R, •250000 ohma, 0.5 watt 
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{14-10) 

BATTERY-OPERATED SHORT-WAVE RECEIVER 
1.4-Volt Types 

~\~~~----

~ 't-li-------++iH 

R1 

C, Ca-100 pi,f midget 
C1 c, -35_11pf midget 
C, c, Ca (.;u -0.05 pf 
Ca C11 -0.00025 pf c.-1 pf 
C11 -0.002 pf 
Cu -s pf electrolytic, 100 v. 

(14-11) 

A· 

R, -100000 ohms, 0.5 watt 
Rt -2 to 5 megohms, 0.5 watt 
R, -0.25 megohm, 0.5 watt 
R, -o.s megohm potenti-

ometer 
R, R, -50000 ohm potenti­

ometer 

II~ 

B· 

Ra -600 ohms, 0.5 watt 
Rt -30000 ohms, 0.5 watt 
LiLt -s mh. r-f choke 
L, -300 to 500 henry a-f choke 
T, -Output tranaformer; pri-

mary unpedance, 9000 ohm• 
S1 -Gan11:ed D.P.S.T. •witch 

A-C OPERATED REGENERATIVE SHORT-WAVE RECBVER 

A-F' AMPl.lF'ltR 
TYPt 6SK7 

c, c. -35 ppf midget c, c, -100 ppf miaget 
Ca Ca c, -0.05 pf c, -0.01 ,.f 400 v. 
Ca c,. -0.00025 pf mica 
Cu -1 pf !00 v. 
Cu -s l'"( electrolytic, 25 v. 
Cu -16 pf electrolytic, 25 v. 
R, -250 ohms, 0.5 watt 
R, -10000 ohm wire-wound 

potentiometer 

OETEC.TOR 
TYPE 6SK7 

A-r AMPUF'IEA 
TYPE 6C$ 

.. zsov. 

R, -100000 ohma, 1 watt 
R, -60000 ohms, 1 watt 
R, -2 to 5 megohms, 0.5 watt 
R, -250000 ohms, 1 watt 
R, -1 megohm, 0.5 watt 
R, -1000 ohms, 1 watt 
Ra -15000 ohms, 5 watts 
R11 -50000 ohm potentiome­

ter, regeneration control 
Rn -5000 ohms, 1 watt 
R11 -500000 ohm volume 

control 

-210-

Ru -670 ohma, 1 -tt 
S1 -S.P.S.T. •witch 
L, -s mh. r-f choke 
Lt -300 to 500 he11ry a-f choke 
T1 -Interstage a-f trao. 

former 
T1 -Output tranaformer; pri­

mary 1mpedanee, 4000 olima 
X-X -Insert double-circuit 

'phone jack here 



RC A RECEIVING T U B E MANUAL 

(14-12) 

CLASS A, AUDIO AMPLIFIER FOR USE ON 115-VOLT 0-C LINE 
Power Output, 4 Watta• 

CsrCHASSIS 

(14-13) 

C1 C1 -0.006 ,.I 
Ca -25 ,J electrolytic, 25 v. c, -0.035 ,.I 
C, -2 ,.f paper, 150 v. 
Ca -2 ,.f electrolytic, 150 v. 
C, -4 ,.r electrolytic, 150 v. 
R1 -500000 ohm volume 

control 
Ra -4000 ohm-, 0.5 watt 
R, R, -2soooo ohma, 0.5 watt 
R, -475000 ohm,, 0.5 watt 
R, -16000 ohma, 0.5 watt 
R, -500000 ohms, 0.5 watt 
R, -10 ohms, 1 watt 
R, -4000 ohm1, 2 watte 
R11-33 ohma, 1.0 watt 
L1 -Filter choke, 10 henriea at 

125 ma., 60 ohm• 
L, -Speaker field, 115 volte 

d.c. 
T -Output transformer, plate­

to-plate load 3000 ohm• 

"Signal voltage input for full 
power output - 0.25 volt 
peak. 

HIGH-POWER AUDIO-FREQUENCY AMPLIFIER 
Class AB. 6L6's, Output 45 Watts 

HIGH-POWER AUDIO-FREQUENCY AMPLIFIER 
Cl..ASS A82 6L6'S, OUTPUT 55 WATTS 

C, C. -25 ,if electrolytic, 25 v. 
C1 -0.035 ,.f, 1000 v. 
c,-u ,J electrolrtic. 450 v. 
C, C, -s ,J electrolytic, 450 v. 
R1 -o.5 megohm, 0.5 watt 
R, -650 ohm,, 0.5 watt 
R, -5000 ohma, 20 watte 

R, -50000 ohms, 5 watts 
R, -3500 ohms, 30 watte 
Ra -200 ohms, 5 watts 
L, -5 henriea at 220 ma., 

50 ohm• or lea 
L1 -20 henriel at 150 ma., 

100 oh1111 or 1-

T1 -Input transformer for 
clan AB, 6L6'1 

T, -Output tran1former, 
plate-to-plate load 3800 
ohma 

T, T,-Power traneformer• 

e'fa -440-0-440 volte RMS, 175 ma. d.c. •T,-315-0-315 volte RMS, 150 ma. d.c. 
NOTE: Pak 1ivnaJ voltage (e) foe maximum power output l1 18 volte. 
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(14-14) 

A-F VOLTAGE AMPLIFIER WITH SIGNAL MIXER, MASTER MIXER 
AND COMPRESSOR-EXPANDER 

A~! IN::±]11 

TO 
PHONO 

PICKUP 

Ra, 

C, C, C, C10 Cu Cu Cu C11 
c,. Cu c. Cu -0.05 11f 

Ct Ca -0.25 ,.f 
C, C, Ca Cu -s ,.f 
c, -0.0015 ,.f 
Cu-0.511f 
c .. -, ,.f 
c.,-0.1 ,.f 
R, -50000 ohma, 0.5 watt 
Rt Ru - 1.2 megohms, 0.5 

watt 
Ra Ru -820000 ohma, 0.5 

watt 

A-r 
OUTPUT 

l 

•B • )00\/. 
117 v. 
AC. 

R, Ru -250000 ohm potenti­
ometer 

R, Ru - 1000 ohms, 0.5 watt 
R1 R, Ru Rn -30000 ohma, 

0.5 watt 
R, Ru -150000 ohms, I watt 
Rt Rtt R,. -300000 ohms, 0.5 

watt 
R10 Rn -50000 ohms, 0.5 watt 
Ru R11 -100000 ohma, 0.5 

watt 
Ru -150000 ohms, 0.5 watt 
Ru -500 ohma, 0.5 watt 
Ru -40000 ohma, 0.5 watt 

Ru -1 megohm 1;1<>tentiometer 
R., -Bleeder rea11tor. Tapped 

at 50 to 60 volte to provide 
heater-circuit bias 

R11 -100000 ohma, 0.5 watt 
Rn -5000 ohms, 0.5 watt 
S1 -Music-speech switch, 

S.P.S.T. 
S, -Expand-compre• awitcb, 

D.P.D.T. 
S, - Phonograph 1witch; cloee 

when phono is not in uae 
T, •Microphone input trana­

former 

Non:: Potentiometer R, control• the bias on grid No. l of the input mixer stage and thus 
control• the 1ain of thia stage. When the contact is at the cathode end of R,, gain ia at maximum. 
Because the leads to R, do not carry a-f voltage, R, can be connected to the circuit through a 
long cable for remote control. Potentiometer Ru controls the no-signal gain of the master mixer 
1tage. When the circuit ia to be used as a volume expander, the contact should be set at the 
ground end of Ru; when it is to be used as a compressor, the contact should be set at the cathode 
end of Ru. The del(Cee of expansion or compression can be controlled by R11. Maximum expan­
aion or compreteion 11 obtained with the contact at the positive end. Ru and R11 can aleo be 
cennected to the circuit lhrou11:h cablee for remote control. 
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(14-15) 

MICROPHONE AND PHONOGRAPH AMPLIFIER 
With Phase Inverter and Vacuum-Tube Mixer• 

Power Output, 10 Watts 

C, •10 ,.f electrolytic, 25 v. 
C1•0.lJ&f paper, 400 v. 
C1 -o.005 ,.f paper, 600 v. 
C, Cu •8 ,.f electrolytic, 

450 v. 
C, Ca •0.01 ,.f paper, 600 v. 
C, •50 ,.f electrolytic 100 v. 
C, C. •8 ,.f electrolftlc, 250 v. 
C» •8 pf electrolytic, 475 v. 
Cu •25 ,.f electrolytic, 25 v. 
R, • l megohm potentiometer 
R1 •0.5 megohm, 0.5. watt 
R, •20000 ohm potentiometer 

R. •800 ohma, 0.5 watt 
R, • 1.2 mecohma, 0.5 watt 
R, •0.25 mecohm, 0.5 watt 
R, •50000 ohms, 0.5 watt 
R, •0.5 megohm potenti-

ometer 
R. •3000 ohms, 0.5 watt 
R11 Ru •0.1 megohm 
Rn Ru • 0.27 megohm 
RH • 12000 ohms. 0.5 watt 
Ru •780 ohms. 10 watts 
Ru •20000 ohma, 15 watts 
T, •Power transformer; 

400--0-400 v. RMS, 100 ma. 

T2 

l~SP~K£R 
VOICE 
COIL 

T1 •Output tramfonner; 5000 
ohms plate-to-plate impe• 
dance 

L, •Filter choke; 12 benrlea. 
120 ohm1, 100 ma. 

L, •Speaker field; 1000 ohm•, 
10 watts 

J, •Jack for hlch-lmpedance 
crywil microphone input, 
0.023 ~volt 

J1 -Jack for hich-lmpedance 
crystal phono j>lckup input, 
0.6 peak volt 

X •Sliielded lead 

• Voltace cain of microphone channel up to 2A3 grids la better than 2700. 
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(14-16) 

SLIDE-BACK VACUUM-TUBE VOLTMETER 
Ranges 0-25 V. and 0-250 V. 

C, •4 11f paper, 400 v. 
(low-leakage) 

c, c, C, -0.01 ,.r mica 
C, -0.25 11f paper, 200 v. 
C, •B ,.r electrolytic, 350 v. 
C, -30 ,.r electrolytic, 450 v. 
R, -2 megohms, 0.5 watt 
R, -200000 ohms, 0.5 watt 
R, •500000 ohms, 0.5 watt 

R, •6000 ohm1, 5 watta 
R, •500 ohm wire-wound lin­

ear PQtentiometer, 2 watta 
R, •500 ohms, 1 watt 
R, •3000 ohm wire-wound lin­

ear potentiometer, 2 watt, 
R,-22000 ohm,, 5 watta 
R, •25000 ohm wire-wound 

linear potentiometer, 
4 watts 

fi F1 
6.3V. 6.3V. 

F"1 F"z 

S •Gannd D.P.D.T. awitch 
V • 1000"-obma-per-volt volt­

meter, 0-25 v. and 0-250 v. 
ecales 

T, -Midget power tnD9-
former 

Ti •Midget filament trall9-
former 

NOT!!: If the 954 ie mounted at the end of a ahielded "'gooee-neck" probe, C, can be mounted 
on the main chassis R1, C,, and C, should be mounted cloee to the 954 eocket. For "-,," 
adjustment of the 6E5, short the 954 input terminate, aet R, or R, 10 that "V" reads zero volta, 
and adjust R, until the 6E5 "eye" i• just cloud. The d-c or a-c voltage to be measured will ca­
the eye to reopen. Then adjust R, or R, until the eye ia just cloeed again. "V" will then read 
the d-c or p,alt a-c value of the Input voltage. The V-T voltmeter requires calibration only for 
very low values of a-c input voltal{e. 
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Outlines 
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F"IG. 1-2 F"IG. 1-3 F"IG. 1-4 FIG. I-!> 

PIN CAP 
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F"IG.2-1 

n ,. TT 
T-0 i 
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FIG. 2-8 FIG. 2-9 
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Outlines-Glass Tubes (Continued) 

., 

4,!1,8, 
1-PIN LJ

M[OIUM 
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r!G. 2-13 ric;. 2-1$ 
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P•1• 
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lrid•biu detector . • .. .. .. . • • • • • • • • • 28 
arid-leak and conden•er detectol'. • . • . 28 
full-wave rectifier • .. • • . • .. • . • . . • • • • 25 
half-wave rectifier . . • .. . • • • • . . . . • . . . 25 
hicb-pln a-f amplifier ..••......• 207, 213 
hicb-power a-f amplifier.. .. .. . . ...• 211 
inverae feedback ........•...... 20, 22, 24 
microphone and phonograph 

~mplifier •.•....•.•.......••.. 213 
noiee filter . . . . . • . . . • . . . . . • • . . . . • • . 41 
OIC!Jlator . . . • • .. . . . . . • . . . . . . . . • • • .. 32 
pentaa:rld converter . . .. • .. . . . .. . . .. 33 
pbale lnverter • • • . . . . . . . . • . . . . . . . . . 24 
r-f ftlter ...•..•..•........•...... 40, 41 
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204,205.207, 208,209 
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vol tap-doubler rectifier •..••...•.. 25, 26 
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Corrective Filter. . • • • • . . • . • • • . • • • • • . . 22 
Croes-Modulation .•....••....••••..• 14, 38 
Current: 

cathode ........................... 37 
lrid ........................... . 13. 20 
peak plate • . . . • . • . • . • . . . . .. . • • .. . • 11 
plate . • • • . • . . . • • . • • . . . . . . . . . . . . . . . 5 

Cut-Off............................. 12 
D-C Amplifier. . . . . . . . . . . . . . . . . . . . . . • 31 
Depneratlon (•ee Inverae Feedback) 
Delayed Automatic Vol. Control (DAVC) 30 
Demodulation . . • . • • . • . . . • • • . • • .. . . . . 26 
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diode ............................. 26 
full-wave diode . . . . . . • . • . . . . . . . • .. . 27 
srid-biu. . . . • • • . . . . . . . . . . . . . . . . . . . 28 
arid-leak and conden•er. . . • . . . . . . . . . 28 

Di<l!1e: 
bllUllpl .. _. • • . • . • . . .. . . . • • • • • . .. • • • 28 
con11derat1one . . . . .. .. . .. .. . . . . . • • • 5 
detection. . . • . . . . . . . . . . . . . . . . . . • • . . 26 
load reailtor . . . . . . . . . . . . . . . . . . . . . . . 27 

Driver •...•.................... 15, 19, 20 
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~~~:: ·.:::: '.:: ·.-:::::: ::: :: :: : :9, 2~ 
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consideration• . . • . . . . . . . . . .. . . . . .. . 3 
secondary. . . . . . . . . . . . . . . . . . . . . . . . . 7, 8 

Electron-Ray Tube•. . • • . . • . . . • • . • . . . • 30 
Emialon: 

current........................... 5 
secondary. . . . . . . . . . . . . . . . . . . . . . . . . 7, 8 
teat.............................. s 

Feedback: 
inverae . . . . . . . . . . . . . . . . ......... 20, 24 
undelired .. .. . . . . . . . . . . . . .. . .. . . .. 39 

Filament (al•o •ee Heater and Cathode): 
operation .•..•..............••.••• 3, :U 
reailt.or . . . .. . . . . . . . .. .. . .. . . .. . • • • 35 
•erlel operation . . . . . . . . . . . • • . . . . • • • 35 
abunt re•iltol' . • . • . .. • • . . . . . . . . . • • . • 31 
•upply voltaae ........... , •••••• , • • 34 
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anode............................ 33 
bia1 .............................. 37 
bia• ,detec~ion . . . • . . • . • .. . . . • . . . • . . 28 
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Grid-Plate Capacitance. • • . • . . . . • • . . . . 7 
Grid-Plate Tranaconductance. . . . • . . . . . 11 

Harmonic Dlatortion . . . . ............ 16, 18 
Heater: 

cathode........................... 4 
cathode bia•....................... 36 
cathode connection. . . . . . . • . . . . . . • . . 36 
resistor . . . . . . . • . • . . . . • . . . . . .. . . . • • 35 
aeries operation ............•..... 35, 36 
shunt resistor...................... 35 
supply voltage. . • . .. . . . • . • . . • • • . . • . 34 

Hexode Mixer .. . . . .. . . . . . . . . . . . • • • • • 33 

Impedance, input. . . . . . . . . . • • • . . . . . . . 14 
lnetantaneoua Peak Voltage. . . . . . . . . . . 40 
lnterelectrode Capadtancee . . . . . . . . . . . 7 
Intermediate Frequency, production of.. 32 
lnverae-Feedback ................... 20, 21 
Ionization. . . . . . . . . . . . . . . • • . . • . . . . . . . 6 

Load: 
reeiatance . ....................... 13, 17 
re•lstance line ......••............ 16, 17 

Mercury-Vapor Rectifier: 
conalderat1on1 of. . . . . . . . . . . . . . . . . . . 6 
interference from. • . . . • . . . . . . . . . . . . . 40 

Mho ...................•.•..•..•••• 11 
Mlcromho. . . . . . . . . . . . . . . . . . . . . . • . • • • 11 
Mixer: 

audio ....................• 209, 212, 213 
hexode............................ 33 
pentagrld . . . . . . . . . . . . . . . . . . . . . . . . . 34 

Modulated Wave . . . • • • . . . . . . . . . . . . . . 26 
Modulation .. . . .. . . .. . • • . . .. .. .. .. .. 26 
Modulation Dietoctlon •.......•..... 14, 38 
Multi-Electrode Tubes. . . . . . . . . . . . . . . . 9 
Multi-Unit Tubes.................... 9 
Mutual Conductance 

(aee Tranaconductance) 

OaclUatoc .. .. .. .. .. .. • • • • .. . . .. .. . . . 31 
Output-Coupling Devices . • . . . • . . . . . . • 14 

Parallel Operation........ . . . . . . . 16 
Paraeltic Ollclllationa . . . . • . . . . . . . . . . . . 16 
Peak Invene Voltage. . . . . . . .. . . . . . . . . 11 
Peak Plate Current . . . . • • • • • • • • • . • • • • 11 
Pentagrld Converter ................. 9, 33 
Pentagrid Mir.er ............••..... 23, 34 
Pentode Con1ideration1. • • . . . . . • . • . . . . 7 
Pbaae Inverter . . . . . . . . . . . • . . . . . . . . . . . 23 
Plate: current........................... 5 

dilllpatlon . . .. .. .. .. .. .. . .. .. . . . .. 12 

Pot• =~~: :::::: :: : : ::::::::::::::fa,½~ 
reeiltance ......................... 11 
voltap 1upply. . . . . . . . .. . . . . . . . . . . . 37 

Plate-Cathode Capacitance. . . . . • • • • • • • 7 
Power-Output Calculatlone ......• 16, 17, 18 
Power Senaitlvity .. .. . • • • • .. • • • . . • • . 12 
Power Supply . . . • . . . . . . . • • • . • • • . • . . . 37 
Pueh-Pull Operation. . .. . .. . . • • .. .. . .. 16 

Radio-Frequency: 
amplifier ..................•••••• 12, 14 
filter . • . . • . . • • . • • • • • • • • • • • • • • • • • • • 39 

Readinc Lilt ............. Ineide back cover 
Rectlfien: 

full-wave ..•..•.•.•..•.•••••••••• • 5, 24 
half-wave .................••••••. • r,, 24 
ionic-heated cathode................ 6 
parallel operation of.. . . . • • • . • . • .. 24 
voltage-doubler ..•. , . • • • .. . . . . . . . . • 25 

Remote Cut-Off Tubea 
(aee Super-Control Tubes) 

Rceistance Coupling. . • • • • . . . . . . . . . . . . 14 
Resistance-Coupled Amplifier ........ 21, 23 
Rceiator 

cathode (aelf-biasin&). . . . . . . . • • . . • . • 3'7 

~::!~~~:: ·.::: :: :: :: : :: ::: :: :: :: : ~ 
filter . . . . . . . . . . . . . . . . . . . . . . . . . . • . • 39 
grid.............................. 14 
plate load. . . . . . . . . . .. . • . . . . • . . . • . • 13 
ecreen ... ......................... 38 

Sataration Current .......•.•.....•... 
Screen: 

~~tlone ..................... 7 
dm1pation . • • . . . • . • . . . • • • . • • . • . • . . 12 
voltage supply. . . • . . • • • • . . • . . . . . . . . 38 

Secondary Emillion. . . . . . . • . • • • . . • • . . 7 
Secondary Electrons. . . . . . . . . . . • . • • . • . 7, 8 
Self-Biaa. . . . . . . . . • . . . . . • • . • . • . . . • . . . 37 
Shielding. . . . . . . . . . . . . . . . . . . . . • . . . • . . 39 
Socket Terminal De1l111atlon Key. . . . . • 45 
Space Chariie. . . . . . . .. . . . . . . . . • . . . .. . 5, 8 
Static Characteriaticl . . . . .. • . . . . . .. . . . 10 
Super-Control Tube. . . . • . • • . . . . . .. . . . 14 
Suppreasor . . .. . . . .. . • . . . . .. . . . . . . . . . 8 

Tables and Charts 
(see Chart• and Tables) 

Testing Radio Tubes ...•............. 
Tetrode Consideratlone .............. . 
Tranaconductance: 

conversion ....................... . 
grid-plate ..............••..•.••••. 

Triode Conalderatione ...•...•.••••••• 
Tube: 

materiala chart ..••..•.•••..•••..•• 
rating• Interpretation (RMA) •.•..••• 
types, data for .•..•...•.••....•..•. 

Tuning Indicators ................... . 

195 
7 

11 
11 
6 

194 
44 
45 
30 

Voltage: 
amplification, clam A. . . • . . . . . . . . . . . 13 
doubler rectifier. . .. • • • .. • • • . • . • .. . . 25 
peak lnverae . • . . . • • . . • . • • • • • • . • • • . . 11 
supply............................ 34 

Voltage Conversion Factor. • • • • • • • • • • • 19 
Volume Compreaeor. . . . . . • • • . • . • . • . . . 23 
Volume Control: 

automatic. . . • . • . • . • • . . . . . .. . .. .. • • 29 
by grid-voltage variation. • . • . . • . • • • • 38 
by •creen-voltaiie variation . . . . . . . . . . 39 

Volume-E:r:pander. . . . . . . . . . . . . . . . . . . . 22 
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Recently Added Types 

P

5
Gz G, 

r+ r-
G3 

8 
NC KEY NC 

G-6X 

POWER AMPLIFIER PENTODE 
The 1A5--GT/1A5-G la a power ampliller 

pentode of the 1.4-volt filament type f« uae 
m the output atage of bat~-operated 
receivers. The 1A5-GT/1A5-G BUpenedea 
both the 1A5-G and the 1A5-GT. It baa 
electrical characteriatic:e identical to thoae of 
the 1A5-G. Ph~ characterlatic:a are 
ahown In Fie. 2-8, OUTLINES SECTION. 
The tube may be mounted In any l)Ollltlon. 

PENTAGRID CONVERTER 
The 1B7-GT ia a multi-electrode tube of 

the 1.4-volt filament type designed for use as 
a combined lint detector ani:I oscillator in 
superheterodyne rec:eivera. PhJll!cal charac­
teriatlc:a are ahown In Fie. 2-5, OUTLINES 
SECTION. The tube may be mounted in 
any position. 

CHARACTERISTICS 
FILAllll:NT VOLTAGE (D.C.) ................................... . 
FILAIIBNT CtlKRBNT •••••••••••••••••••••.......•..•..•.••••.. 
DIRBCT INTBRBLIICTRODE CAPACITANCES:* 

Grid No. 4 to Plata •.•••••......••.....................•.•.. 
Grid No. 4 to Grid No. 2 ••......•.....•..•.........•••••.... 
Grid No. 4 to Grid No. 1 .•.....•............................ 
Grid No. 1 to Grid No. 2 ................................... . 
Grid No. 1 to AD Other Electrodea -R-F InJ>Ut ..........•••... 
Grid No. 2 to All Other Electrodea Except Grid No. 1 (Oecillator 

Gr?J'ro~>i io "A.1i"6tlier "Eiecirociea.Except c;;1il°No.Tioicrl1aioi'. 
InJ>11t) ........................• , .•....... · · · · · · · · · · · · • · · 

Plate To All Other Electrodea (Mier Output) ................ . 
TYPICAL OPERATION: 

Ef~fo1~~: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: 
Control-Grid Vol!Ar. (Grid No. 1) .•.......................... 
Oaci1Jator-Grld (Grid No. 1) Reeistor ........................ ., 
Plata Current .•............................................ 
Screen Current ............................................ . 
Anode-Grid Current ......•.••.............................. 
Oaci1JatOl'-Grid Current ..................................... . 
Plate Reelatance . . . . . . . . . . • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Convenlon Tranaconductance ......•..............•.......... 
Control-Grid Biaa for conversion tranaconductance of 2 mlcromhos 

(al)IJl'OL) . . . • . . . . . . • • • . . • . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . 

• With cloee-fitting •hleld connected to negative filament terminal. 

P

5
Gz G1 

,.+ F'-
G3 

8 
NC KEY NC 

G-6X 

POWER AMPLIFIER PENTODE 
The 1C5-GT/1C5-G Is a power amplifier 

pentode of the 1.4-volt filament type for uae 
m the output ata.ge of battery-operated 
rec:eiven. The 1C5-GT/1C5-G autienedes 
both the 1C5-GT and 1C5-G. Electrical 
characteriaticll are the eame a• for tho 1C5-G. 
Dlmenaio1111 are 1hown In Fig. 2-8, OUT­
LINES SECTION. The tube may he 
mounted In any po•ltlon. 
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1A5-GT/ 
1A5-G 

1.4 
0.1 

0.34 
0.26 
0.12 

0.9 
? 

4.2 

4 
7.5 

90 
45 
90 
0 

0.2 
1.5 
1.3 
1.6 

0.035 
0.35 
350 

14.5 

1B7-GT 

Volts 
Ampere 
,.,.,_ 
,.,.f 
,.,.f 
,,.,.f ,.,.f 
,.,.f 
,.,.f ,.,.f 
Volts 
Volts 
Volts 
Volts 
Me«Ohm 
Milliamperea 
Milliamperee 
Mllliamperee 
Milliampere 
Megohm 
Mlcromhos 

Volts 

1C5-GT/ 
1C5-G 
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1D5-GT 

SUPER-CONTROL R-F AMPLIFIER 
TETRODE 

The 1D5-GT is a 1uper-<:0ntrol r-f amplifier 
tetrode of the 2.0-volt type for uae in battery­
operated receivers. Phyaical characteriatica 
are shown in Fig. 2-15, OUTLlNES SEC­
TION. Vertical mounti11& ia recommended; 
horizontal operation is permiaaible if pine 2 
and 7 are in a vertical plane 

CHARACTERISTICS 
FILAMENT VOLTAGE (D.C.) .................................. .. 
FILAMENT CURRENT ........................................ .. 
DIRECT INTERELECTRODE CAPACITANCES: 

Grid-Plate (with shield can) ............................... .. 

8!:t~i _.: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
A5 Oass A1 Amplifier 

PLATE VOLTAGE .. , ................................. .. 135 
67.5 

-3 
2.2 
0.7 

ScREEN VOLTAGE ................................... .. 
GRID VOLTAGE ...................................... . 
PLATJI. CURRENT .................................... .. 
Scll.EEN CUii.ii.ENT .............•....................... 
PLATE RESISTANCE (Approx.) ......................... . 0.35 

625 
1!5 

Tll.ANSCONDUCTANCE . , ............. , .. •• ........ , •..•. 
TRANSCONDUCTANCE (At -15 volt• biaa) ................ . 

1J5-G 

1LA4 

1LA6 

POWER AMPLIFIER PENTODE 
The lJS-G ia a power amplifier pentode of 

the 2.0-volt filament type for uae m battery­
operated receivers. The filament current ill 
0.12 ampere. With 135 volts on both the 
plate and screen and -16.5 volts biaa, the 
characteristics are: plate current, 7 ma.; 
acreen current, 2 ma.; transconductance, 950 
micromhos. With a load resistance of 13500 
ohms, the power output is 0.45 watt. Dimen­
sions are shown in Fig. 2-21, OUTLINES 
SECTION. The tube should be mounted 
vertically; horizontal operation is permiaaible 
if the plane of the filament is vertical. 

POWER AMPLIFIER PENTODE 
The 1LA4 ia a power amplifier pentode of 

the 1.4-volt filament type for use in the out­
put stage of battery-operated receivers. It 
IS of the locking-base tYJ)!!' and can be mounted 
in any position. It is identical to the lAS-G 
except for physical characteristics. Dimen­
sions are shown in Fig. 2-4, OUTLINES 
SECTION. 

PENT AGRID CONVERTER 
The 1 LA6 ia a multi-electrode tube of the 

1.4-volt filament type. It is intended for use 
as a combined mixer and oecillator in battery­
operated receiYers. It is of the lockin111-base 
type and can be mounted in any position. 
Dimension, are shown in Fig. 2-4, OUT­
LINES SECTION. Inatallation and ap­
plication are the aame as for the 1A7-GT. 
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MANUAL 

2.0 
0.06 

0.01 
4.4 

10.8 

11!0 
67.5 

-3 
2.2 
0.7 
0.6 
650 
15 

G-5R 

Volts 
Ampere 

""f 
""f 
i,i,f 

Volta 
Volta 
Volts 
Mllliamperea 
Mllliamperea 
Me1110hm 
Micromhos 
Micrombos 

P~Gz c, 

P+ F'-
G3 

8 
NC KEY NC 

p 

G-6X 

BS 

5AD1 

BS 

7AK 
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*CHARACTERISTICS 
F11.A11SNT VoLTAGS (D.C.) ................................... . 
FII.AIISNT CURRENT ••••.•••...•••.•..••.•..••...•.••••••..•.• 
Da.scT INTBRELECTRODE CAPACITANCES:• 

Gid No. 4 to Plate . ........................................ . 
Grid No. 4 to irrld No. 2 ••.....................•............ 
Grid No. 4 to Grid No. 1 ................................... . 
Grid No. 1 to Grid No. 2 ........•••.•..........•............ 
Grid No. 4 to All Other Electrodes (R-F Input) ............... . 
Grid No. 2 to All Other Electrodes Except Grid No. 1 (Osc. Output) 
Grid No. 1 to All Other Electrodes Except Grid No. 2 (Osc. Input) 
Plate to All Other Electrodes (Mixer Output) ................. . 

• With cloae-fitting shield connected to negative filament. 

Converter Service 

MANUAL 

1.4 
0.05 

0.4 
0.3 

0.15 
0.6 
7.7 
3.3 
2.9 

8 

Volta 
Ampere 

,.,.f 
,..,.f 
,..,.f -,.,.,_ 
,.,.f 
,.id, 
:; 

Maximum ratinp and typical operation for the 1LA6 are the same aa for the 1A7•GT except 
that the plate reaiatanc:e is 0. 75 me,ohm, conversion tranaconductance for control-grid bias of 
-3 volta is 10 micromhoa, and the aenes acreen-voltaiie resistor is 45000 to 75000 ohms. 

p 

POWER AMPLIFIER PENTODE 
The 1LB4 la a power amplifier pentode of 

the 1.4-volt filament type for uae in the out­
put stage of battery-operated receivers. It 
• of the locking-base type and it can be 

NC mounted in any position. Physical charac­
teristics are shown in Fiji:. 2-4, OUTLINES 
SECTION. Ji'or electrical characteristics, 
refer to the data for the pentode section of 
the 1D8-GT. 

DIODE HIGH-MU TRIODE 
The 1LH4 is a multielectrode tube of the 

1.4-volt filament type for use in battery­
operated receivera. It contains a single diode 
and a high-mu triode, and is for use aa a 
combined detector and amplifier. It is of 
the locking-base type and can be mounted 
in any position. Dimensions are shown in 
Fi&. 2-4, OUTLINES SECTION. Except 
for capacitances, the electrical character• 
iatics are the same as for the 1 H5-G T. 

R-F AMPLIFIER PENTODE 
The 1LN5 is an r-f amplifier pentode of 

the 1.4-volt filament type for use in battery­
operated receivers. It ts of the locking-base 
type and may be mounted in any poaition. 
Pliysi«;aj characteristics are shown in Fig. 
2-4. OUTLINES SECTION. Installation 
and aD!>lication are similar to that of the 
1N5-G1'. 

*CHARACTERISTICS 
FtLAIIENT VOLTAGE (D.C.) ••.••..•...•••.•.•.....•...•.•.•...• 
FIi.AMENT CURRENT ..................... , .... , ............ • • • 
GRID PLATS CAPACITANCEf ................................... . 
INPUT CAPACITANCEI ••••.•••.••••••••••.•..••.•.•••..••...... 
0uTPuT CAPACITANCE§ ••.•••••.•.•••••.•••.•••.....•••.•.• , , , , 

I With cloae-fitting shield connected to negative filament terminal. 

~ Class A1 Amplifier 
PLATE VOLTAGS,, .......................................... .. 
SCRESN VOLTAGE ............................................ . 
TYPICAL OPERATION: 

iif~f~¥.::).:! ii ~i ~~ ~~) ~~ ~i ~! ~~ ~~ ~~ ~~ ~~ ~~ ~~ ~~ ~~ ~~ ~~ ~~ 
Screen Current ........................................... .. 
Plate Resistance (Approx.) ................................. . 
Tranaconductance ........................................ .. 
Trall8COnductance with -4.5 volt bias (Approx.) ............... . 

• Circuit returns to neptlve filament terminal. 
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1LB4 

1LH4 

1LN5 

1.4 
0.05 

0.007 ma:c. 
3.4 

8 

Volts 
Ampere ,,,.f ,.,.f 
,,,,1 

110 ma:c. Volts 
110 ma:c. Volts 

90 Volta 
90 Volts 
0 Volts 

1.6 Milliamperea 
0.35 Milliampere 

1,1 Megohms 
800 Micromhoe 

10 Micromhoe 
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1N6-G 

DIODE-POWER AMPLIFIER 
PENTODE 

The 1N6-G is a multi-electrode tube of the 
1.4-volt filament type containing a diode and 
a power amplifier pentode in one envelope. 
Dimensions are shown in Fig. 2-13, OUT­
LINES SECTION. The tube may be 
mounted in any position. 

*CHARACTERISTICS 
FILAMENT VOLTAGE (D.C.) ................................... . 
FILAIIENT CURRENT ......................................... . 

Pentode Unit-As Class A1 Amplifier 
Pl.ATE VOLTAGE ............. , .............................. .. 
ScRJ:EN VOLTAGE ........................................... .. 
TOTAL CATHODE CURRENT FOR ZERO SIGNAL .................... . 
TYPICAL OPERATION. and CHARACTERISTICS: 

~Ji!!f":::::::-:::: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: 
Peak A-F Gnd Voltage .................................•.... 
Zero-Si!(nal Plate Current .................................. . 
Max.-S1gnal Plate Current. ................................. . 
Zero-Sp Screen Current ................................. . 
Mu.-S~ Screen Current. ............................... .. 
Plate Resistance (Approx.) ................................. . 
Tranacondw:tance ........................................ .. 
Load Resiatance .......................................... . 
Total Harmonic Distortion ................................ .. 
Mu.-Signal Power Output .................................. . 

Diode Unit 

MANUAL 

P~G2 G1 Po 

Ft G3 
F-

8 
NC KEY NC 

1.4 
0.05 

G·7AM 

Volta 
Ampere 

110 max. Volts 
110 max. Volts 

6 Milliamperes 

90 
90 

--4.5 
4.9 
3.4 
3.4 
0.7 
1.2 
0.3 
800 

25000 
7 

0.1 

Volts 
Volts 
Volts 
Volts 
MIiiiamperes 
MIiiiamperes 
Milliamperes 
Milliamperes 
Megohm 
Micromhos 
Ohms 
Per cent 
Watt 

The diode unit is independent of the pentode unit except for the common filament. The 
diode is located at the negative end of the filament. 

1P5-GT 

R-F AMPLIFIER PENTODE 
The 1P5-GT is a pentode of the 1.4-volt 

filament type for use in battery-operated receiv­
ers as an r-f or i-f amplifier. Installation and ap­
Dlication are the same as for the 1N5-GT. 
l>hyaical characteristics of the 1P5-GT are 
shown in Fig. 2-6, OUTLINES SECTION. 
The 1P5-GT may be mounted in any position. 

*CHARACTERISTICS 
FILAIIBNT VOLTAGE (D.C.) ............................•....... 
FILAIIENT CURRENT ......................................... . 
GRID-PLATB CAPACITANC~ .......•............................ 
INPUT CAPACITANC~ ....... , .... , , , .. , ... , ............... , .. . 
OUTPUT CAPACITANC~ ....................................... . 

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

As Class A1 Ampllfler 
PLATE VOLTAGE ............... , ........ .,••• ................ . 
ScREEN VOLTAGE .............•..........• •• •••• ,,,,,, .... , .. . 
TYPICAL OPERATION: 

5ii~~e: :: : : : : : : : : ::"::· ::·:·:·::: :·:: ::·:·:·:·: ::·:·:·::::::::::: 
Plate Current .......••..••••••.•....•.•..•••••...•......•.. 
Screen Current .....•.•.•...•...•••....•..•..........••..... 
Plate Reaiatance (Approx.) ..•••••••.•.••...•.•.•.••••...•... 
Tranacooductance ......................................... . 
TrallllCOllductance with -12 volts bias ........................ . 
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GT-SY 

1.4 
0.05 

0.007 ma>:. 
2.2 
10 

Volts 
Ampere 

~ ,,,., 

110 max. Volts 
110 max. Volta 

90 Volta 
90 Volts 
0 Volts 

2.3 Milliamperea 
0.7 Milliampere 
0.8 Megohm 
750 Mk:rombol 

10 Micromboa 
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p 

Gz G1 

. . 
BEAM POWER AMPLIFIER 

F-
F+ PBf" 

The 1Q5-GT/1Q5-G is a power amplifier of 
the beam type havin1 a 1.4-volt filament. 
The IQ5-GT/1Q5-G auperaedea both the 
1Q5-GT and the 1Q5-G. It bas electrical 
and pbyaical cbaracterlatica Identical with 
thole of the 1Q5-GT. 

1Q5-GT/ 
1Q5-G 

8 

NC KEY NC 

G-6AF 

NC G 

F: F-
8 

NC K[Y NC 

GAS-TRIODE 
The 2A4-G la a grid-controlled, gaseoua­

dlacbarge tube of the filament type. It is 
Intended for uae in relay-control equipment 
deaiened for its characteristics. Pbyaical 
characteristics of the 2A4-G are shown in 
Fig. 2-17, OUTLINES SECTION. The 
2A4-G may be mounted in any position. 

CHARACTERISTICS* 

2A4-G 

FILAMENT VOLTAGE (A.C. or D.C.) . . . . . . . . . . . . . . . • • . • • • . . . . . . . . 2.5 Volta 
FILAMENT CultllENT . . . . . . . • . . • . . . . . . . . . . . . . . . . . . • . .. • . . . . . . . . 2.5 Amperes 
P&u: INVERSE ANODE VOLTAGE................................ 200 ma:i:. Volts 
PBAIC FORWARD ANODE VOLTAGE............................... 200 ma,:. Volts 
PBAE VOLTAGE BETWEEN ANY Two ELECTRODES................. 250 ma:i:. Volts 
PE.Aic ANODE CURRENT. . • . . . . . . . . .. .. . . . . . . . . . . . • • . • .. . • • • . . . . 1.25 ma%. Amperes 
AVERAGE ANODE CURRENT (Averaged over any period of 45 seconds) 0.10 ma%, Ampere 
A.NODS DROP ....................................... :......... 15 Volta 

• Filament voltqe should be applied for 2 seconds before current ia drawn from the anode. 

·W· 
H H 

6R 

ELECTRON-RAY TUBE 
(Indicator Type) 

The 2E5 is a beater-cathode type of tube 
designed to indicate visually, by means of 
a fluorescent target, the effecta of a control­
line voltage. As such, It ia useful as a con­
venient means of indicatine accurate tunine 
of a radio receiver. Except for the heater 
rating of 2.5 volts and 0.8 ampere, the 2E5 
has the same characteristics as the 6E5. 
Dimensions are shown in Fig. 2-19, OUT­
LINES SECTION. 

DIODE-TRIODE-
R-F AMPLIFIER PENTODE 

2E5 

The 3A8-GT is a filament t~ of tube 
containine a diode, a voltage am er triode, 

F • and an r-f amDlifier pentode. ch unit ia 
3A8-GT 

SAS 

independent of the others excel?t for the 
common filament. The filament 1s deaiened 
to be operated from either a single dry cell 
(parallel arrangement) or two dry cells in 
aeries (aeries arraneement). 

*CHARACTERISTICS 
FILAMENT VOLTAGE (D.C.) ..........••........•.... 1.4 (parallel) 2.8 (aeries) 
FILAMENT CURRENT , .............................. 0.1 (parallel) 0.05 (aeries) 
DIRECT INTERSLECTRODE CAPACITANCES:• 

Volts 
Ampere 

Triod, Unit-Grid to Plate (approx.) . . . . . . .. . . . . . . . • . • .. .. .. . 2.0 ,.,.f 
Grid to Filament (approx.) • . . • . . . . . • • . . .. • • • • . . . 2.6 ,.,.f 
Plate to Filament (approx.). • • • . • • • • • • • . • . • • • • • . • 4.2 p.p,f 

P,ntod, Unit-Grid to Plate .. . . . . • . . • • . . . . . . . . . • • • • . . . • . . . . . 0.012 ma%. ,.,.f 

s:ft~t:: :: :: : : : : : : : : : : :: : :: : : : : : : : : : ::::::::: 3i& ~ 
• With dose-ftttln1 shield connected to ne1ative filament terminal 
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MAXIMUM OVERALL LENGTH. . . . . • • • . . • . • • • • . . • . . . • . • • • • . . • • • . • 31. 
MAXIIIUII SEATED HEIGHT.. . . • • . . . • • • . . . . . • • . • . • • • • • • • • • • • . • . . 2 • 
MAX111u11 DIAMETER . . . . • . . • • • . • • • • • • • • • • . . • . • . • • • • . • . • . • . • • • 1 • 
BULB....................................................... T-
CAP........................................................ Skirted Miniature 
BASE . .•.....••••..•••....•.•••••.•••.•.•..•••.•..•........• Intermediate Shell Octal 8-Pin 
MOUNTING POSITION. . . . . . . . . • • • . . . • • • • • • . • • • • . • . • . • . . . . . . . . . Any 

Triode Unit aa Clan At Ampllfler 
PLATE VOLTAGE ...........................•.........•.•.•.... U0mu. Voltl 
TYPICAL OPERATION: 

Plate Voltage . . . • . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . • . • . • . . . . 
Grid Volta_ge• ............................................. . 
Amplification Factor ....................................... . 
Plate Resistance (Appro:i:.) ................................. . 
Transconductance ......................................... . 

90 Volta 
0 Volta 

65 
0.2 t1~~ 325 

Plate Current ............................................. . 0.2 Milliampere 

Pentode Unit as Clau At Amplifllll' 
PLATE VOLTAGE .............................. ., ....•..•••••.. 110 mtn. Volta 
ScREEN VOLTAGE ............................................ . 110 maz. Volta 
TYPICAL OPERATION: 

Plate Voltage ............................................. . 
Screen Voltage ............................................ . 
Grid Voltage* ........................................... , •. 
Plate Reslatance (Appro:i:.) ...•..• , ..................... , ... , 
Transconductance ......................................... . 

90 Voltl 
90 Volta 

0 Volta 
0.8 =.:bol 750 

Plate Current ............••...••........................•.. 
Screen Current ............................................ . 

1.5 Milliamper111 
0.5 MWiampere 

Diode Unit 

The diode unit ia located at the negative end of the filament and la independent of the triode 
and pentode e:i:cept for the common filament. 

• Grid voltaire for the parallel-filament arrangement ia referred for both triode and pentode 
to pins 2 and 7 connected together; for the aeries-filament arrangement, grid voltage for the triode 
ie referred to pin 7 and for the pentode to pin 1. 

3Q4 

POWER AMPLIFIER PENTODE 
The 3Q4 ii a miniature t}'?; of power 

amplifier pentode which la awtable for uae 
with 90 volte on both the plate and acreen, 
and tbua ixovidea relatinly hig~wer 
output. The 3Q4 baa a center-tap fila­
ment so that the tube may be uae with a 
1.4-volt battery supply or in aerilll with other 
miniature tubes having 0.05-ampere fila­
ment&. Physical characteristics are shown 
in Fig. 2-2, OUTLINES SECTION. The 
tube may be mounted in any position. 

*CHARACTERISTICS 
Serles Filam11nl Parallel Fi/a,...,a 

A rrang1m11nl A rrang,mllnl 

7BA 

FILAlllENT VOLTAGE (D.C,) . . . . . . . . . . . . . . . . . . 2.8 1.4 Volta 
FILAIIBNT CURRB:NT . . . . . . . . . . . . . . . . . . . . . . . . 0.05 0.1 Ampere 

Aa Clan A1 Amplifier 
PLATE VOLTAGE .•.........•...••........ , .. 
ScRBIIN VOLTAGE .......... , ..... , .....•.... 
TOTAL CATHODE CURRENT ... , , ............. . 
TYPICAL OPERATION and CHARACTERISTICS: 

Plate Voltage ............ , .............. . 
Screen Voltage ..................•........ 
Grid Voltage, ........................... . 
Peak A-F Grtd Voltage ................... . 
Zero-Signal Plate Current ................ . 
Zero-Signal Screen Current ............... . 
Plate Resistance (Appro:i:.) ............... . 
Transconductance ....................... . 
Load Resistance ......................... . 
Total Harmonic Distortion ...........•. , .. 
Mu.-Sienal Power Output ..............•. 

90 moz. 
90 ma%, 
6 ma%, 

90 
90 

-4.5 
4.5 
7.7 
1.7 

0.12 
2000 

10000 
7 

0.24 
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85 
85 
-5 

5 
6.9 
1.5 

0.12 
1975 

10000 
to 

0.25 

90 ma%. 
90 mo%, 
12 mo%. 

90 
90 

-4.5 
4.5 
9,5 
2.1 
0,1 

2150 
10000 

7 
0.27 

Volts 
Volts 
Milliamperes 

Volts 
Volta 
Volta 
Volta 
Milliamperes 
Milliamperea 
Megohm 
Micromhos 
Ohms 
Per cent 
Watt 
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POWER AMPLIFIER PENTODE 
The 3S4 la a miniature type of power 

amplifier pentode designed for use In the out­
put stage of compact, light-weight, portable 
equipment. Construction is like that of the 
l R5. The 3S4 bu characteriatica aimilar to 
thoee of the 154, but it has a filament which 
pennita operation with either aeries connec­
tion on 2.8 volta or parallel connection on 
1.4 volta. Dimenaions are ahown in Fig. 2-2. 
OUTLINES SECTION. The 354 may be 
mounted in any position. 

CHARACTERISTICS 
Series Filam,nl 

Arrangtmenl 
FILAMENT VOLTAGE (D.C.) . • . . .• . . . . .• . . . . .. . . .. . . . . 2.8 
FILAIIBNT CUllUNT • • • • • • • • . . . . . . . • . . . . . • . . . . . . . . . . 0.05 

M Clan A1 Amplifier 
PLATE VOLTAGE.... . . . . .• . . .• . . . . .• . • .• .. .. .. . . . . . . 67.5 ma:r. 
SclilBEN VOLTAGE. . • . . . • . • . • • • . . . • . . . • . . . • . . . . . . . . . . 67.5 ma:r. 
TOTAL CATHODE CUllllENT FOR MAXIMUM SIGNAL . . . . . . 9.5 ma:r. 
TOTAL CATHODE CUllllENT FOil ZERO SIGNAL. . . . . . . . . . . 7.5 ma:r. 
TYPICAL ()pEJlATION and CHARACTERISTICS-Oass A1 Amplifier: 

Plate Volta&e • • . • • . • • . . . • . • • • . . . . . • • • • • . • • • . • . • . • 67.5 
~een Vol~ . . . . . . . • . . . . . . • . . . . . • . . . . . • . . . . . . . . 67.5 
Gnd Volta . . • . . . . . • • • . . . . . . . . . . . . . . . . . . • . . . . . . -7 
Peak A-F rid Voltage. • . . . • . . . • • . . • . • . . . . . . . . . . . . 7 
Zero-Signal Plate Current . . . . . . . . . . . . . . . . . . . . . . . . . 6 
Zero-Signal Screen Current . . . . . . . . . . . . . . . . . . . . . . . . 1.2 
Plate Reaiatance (Approx.) . . • . . . . . . . . . . . . . . . . . . . . . 0.1 
Tranaconductance . • . • . . . . . . . . . . . . . . . • . . . . . . . . . . . . 1400 
Load Resistance. . . . . . . . . . . . • . . . . • . . . • . • . . . . • • . • . . 5000 
Total Harmonic Distortion . • . . . • . • . . . . . . . . • • . • . • . . 12 
Mu.-Signal Power Output . . • • . • . . . . . . . • . . . • • . . . . • 0.16 

MANUAL 

354 

Porall,I 
Arrang1m,nl 

1.4 Volta 
0.1 Ampere 

61.5 ma:r. Volta 
61.5 ma:r. Volta 

11 ma:r. Milliamperes 
9 mo:r. Milliamperes 

67.5 Volta 
67.5 Volta 

-7 Volta 
7 Volta 

7.2 Milliamperes 
1.5 Milliamperes 
0.1 Megohm 

1550 Miaomhol 
5000 Ohms 

10 Per cent 
0.18 Watt 

• For aeries filament arrangement, filament voltage is applied between pine 1 and 7: grid 
valtaae la referred to pin .1. For parallel filament arrangement, filament voltage is applied between 
pins 5 and pina 1 and 7 connected topther; erid voltage is referred to pin 5. 

.. ~" 

~ NC I\EY f" 

G-5T 

p~G 2 --- 3 

I 4 
r F 

4D 

FULL-WAVE HIGH-VACUUM 
RECTIFIER 

The 5W4-G and 5W4-GT are full-wave 
high-vacuum rectifiers for use in a-c receivers 
having low current requirementa. Electrical 
ratinga are the same as thoae for the 5W4. 
Dimenaiona of the 5W4-G are shown in Fig. 
2-21, OUTLINES SECTION; those of tlie 
5W4-GT are: maximum overall lenith, 3"' 
In., maximum aeated height, 2 tt In~ max­
imum diameter, 1 /r in., bulb, T-9, baae. 
Intermediate shell octal $-pin. Horizontal 
operation of both types is permissible If pins 
2 and 7 are In a horimntal plane 

POWER AMPLIFIER TRIODE 

The 6A3 is a ~ectrode type of power 
amplifier tube desqined for uae in the power­
output stage of radio receivers desi11:ned for 
ita characteriatica. The filament is rated at 
6.3 volts and 1.0 ampere. In single-tube 
class A, eervice, the characteristics and 
operating conditions are the same as for the 
2A3 except that the power output is 3.2 
watta. In push-pull claaa AB, aervice, the 
6A3 may be o~ted with either fixed or 

5W4-G 

5W4-GT 

6A3 

cathode bias with a maximum plate voltage 
of 325 volta. With cathode reaiator of 850 ohms: plate-to-plate load resistance, 5000 ohms: zero­
aipal plate current 80 milliamperes; power output, 10 watts. With fixed bias of -68 volts; plate. 
to-plate load reaiatance, 3000 ohms: zero-eignal plate current, 80 milliamperes: power output, 
15 watts. 

Phyaical characteriatica are the same aa for the 2A3. If it la neceuary to mount the 6A3 ia 
a lwrizoatal position, the plane of the filament ahould be vertical. 
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6A7-S 

6AB6-G 

PENTAGRID CONVERTER 
The 6A 7-S i• a J.>enta1P"id converter for ute 

aa a replacement m equipment designed for 
it• characteristics. In general, the electrical 
characteristica of the 6A 7-S are similar to 
thoee of the 6A7; however, the two types are 
not uaually interchangeable. 

DIRECT-COUPLED POWER 
AMPLIFIER 

The 6AB6-G ia a multi-electrode tube of 
the heater-cathode type consisting of two 
triodes in one bulb. It is used principally 
for replacement in receivers designed for ita 
characteristics. One triode, the driver, is 
directly connected to the second, or output, 
triode. Physical characteristics are: maxi­
mum overall length, 4 H in.; maximum 
seated height, 31\ in.; maximum diameter 
1 n in.; bulb, s-r:12; base, small shell octal 
7-pin. The tube may he mounted in any 
position. 

CHARACTERISTICS 
HBATIIR VOLTAGB (A.C. or D.C.) ............................. .. 
HBATBR CVRRBNT .......................................... .. 

Aa OaP A1 Amplifier 
OUTPVT-TRIODI: Pu.TB (PT1) VOLTAGE ...................•...... 
INPUT-TIUODB Pi.ATE (PT1) VOLTAGE ........................... . 
INPVT-TRIODB GRID VOLTAGE, •.•.............................. 
PBAlt A-F GRID VOLTAGE ..................................... . 
OUTPVT-TRIODB PLATE CvitRBNT .............................. . 
INPVT-TRIODB PLATB CVltRBNT ............................... . 

MANUAL 

Pr 1 

7C 

Pr, Gi 

Pr 2 . 
1 

H H 

8 
NC KE.Y K 

6.3 
0.5 

250 lll(U:, 
2501110%, 

0 
25 
34 

5 

G-7AU 

Volta 
Ampere 

Volt• 
Volt• 
Volta 

PLATE RBSISTANCB (Approx.) .............•.................... 
TRANSCONDUCTANCE (GT, to PT1) .............................. . 
LOAD RBSISTANCII ........••.•.•...........................•.. 
ffARIIONIC DISTORTION ....................................... . 
POWER OUTPUT ............................................. . 

40000 
1800 
8000 

10 
3.5 

Volta 
Milliamperes 
Milliamperes 
Ohms 
Micromhos 
Ohms 
Per cent 
Watts 

6AC5-GT/ 
6AC5-G 

6AD6-G 

HIGH-MU 
POWER AMPLIFIER TRIODE 

The 6AC5-GT/6AC5-G is a high-mu triode 
designed for uae either in alngJe-ended or 
push-pull audio-frequency amplifiers. The 
6AC5-GT/6AC5-G supersedes both the 6AC5-
G and the 6AC5-GT. It baa electrical char­
acteriatica identic:al to thoee of the 6AC5-G. 
Dimensions are shown In Fig. 2-8, OUT­
LINES SECTION. The 6AC5-GT/6AC5-G 
may be mounted In any position. 

ELECTRON-RAY TUBE 
The 6AD6-G ia a heater-cathode type of 

tube designed to respond visually, by means 
of two 1hadows on a fluorescent target, to 
changes In voltagea BJ?plied to the control 
electrodes. Thia tube 18 intended for use a• 
a voltage Indicator to indicate accurate 
tuning of a receiver to the desired station. 
The application of the 6AD6-G ie similar to 
that d111elll8i under the 6AF6-G. 
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CHARACTERISTICS 
HBATBR VoLTAGB (A.C. or D.C.). • . • • • • • .. .. • • • • . • . • • • . • . • • . . . • 6.3 Volta 
HBATBR CURUNT........ ... • • • • • • • • • ... • • • • • . .. • • • • • • • • • . . . . 0.15 Ampere 
MAXIIIUII 0VBRALL LBNGTB ..... , ..................... , .. .. .. . 2):i• 
MAXIIIUII SBATBD HBIGBT.. . • • • • • • • • • . • • • • . • . • • • . • . . . . . . . . • . . . 2 /r" 
MAXIIIUII DIAIIBTBR . . . • . .. .. . .. .. . . . . • . . . . . . .. . .. .. . .. .. .. .. 11, • 
BULB....................................................... T~9 
BASB .......... , .......................... ,.,, ..•.••.•.•••• Small Wafer Octal 7-Pin, Sleev 
MOUNTING POSITION ...................... , , , , .. , . , , , , , , . • . . Aoy 

A£ Tuning Indicator 
TARGET VOLTAGB.,,, ...............•• , , , •.. , •••..•• , , •.••. , •• 
TVPICAL OPBRATION: 

Target Voltage ................ ,.................... 100 
Taraet Curreot• . • • • • • • • • • • • • • • • .. • • • • • • • . • • • . • • • . . . 1.5 
Target Curreot ........... , .. • • • • • • • • • • . • • • . • . . . . • . . 1.0 
Target Current- . . .. .. .. .. .. • .. .. .. .. .. • • .. .. . . . . . 0.8 
Ray-Control Electrode Voltqe iApprox.i• ...... , • • .. .. 45 
Ray-Control Electrode Voltage Approx."·........... 0 
Ray-Control Electrode Voltage Approz. - . . . . . . . . . . . -23 

150 ""'"· Volta 

150 
3 
2 

1.2 
75 
8 

-50 

Volta 
Milliamperes 
Milliamperea 
Milliamperea 
Volta 
Volta 
Volta 

• For shadow anaJe of O" produced by either ray-control electrode. 
•• For shadow an&le of 90" produced by either ray-control electrode . 
... For ahadow aoa:le of 135° produced by either ray-control electrode. 

SAY 

TRIODE-POWER AMPLIFIER 
PENTODE 

The 6AD7-G contaioa a voltage amplifier 
triode, IL@_ a_power amplifier pentode similar 
to the 6F6-G. It la of the heater-cathode 
type. The 6AD7-G la eapec:ially useful in 
combination with a eeparate 6F6-G in a push­
pull amplifier; in tbla eervice, the triode unit 
aerva • tbe_pb~ inverter. Curves abown 
under the 6F6-G aDDly to the pentode unit 
of the 6AD7-G. Plijmcal cbaracteriatic:a are 
shown in Fi&. 2-21, OUTLINES SECTION. 
The tube may be mounted in aoy J)Olitlon. 

-,\-CHARACTERISTICS 
HBATBR VoLTAGB (A.C. or D.C.) ....•.•••••••••••••••...••.••.. 
HBATBR CVRRBNT., ......................................... . 

Triode Unit 
PLATB VOLTAGB, , , • , • , , , .• , ..............•...... , ........... . 
PLATB OISSIPATIOM ..•• ,, •• ,,., .....•.. ,, ..•... , •. , ... , •• , ... . 
CBARACTBRISTrcs-Qaaa A1 Amplifier 

Plate Voltaa:e ............................................. . 

~~«!1:·iri.cicii: :: :: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
Plate ~ (Approx.) ................................. . 
Tranac:onductance ....... , •••••••••••••.•...•••.•••.•••.•.•. 
Plate Current .••.••••••••••••......••••••..••.•••••....••.. 

Pentode Unit 
PLATS VOLTAGB, .......... , ...................... , ........ , , , 
Scun Vot.TAGB .......... , ................................. . 
PLATS DISSIPATIOM.,,, ......... , .................... , ... , ... . 
ScUBM 01881PATI0M, . , •• , .......... , •• , •. , • , , . , , , , ••.• , .•••.. 
TYPICAL OPBRATIOM and CIL\liCTBRISTICS--Claaa A, Amplifier: 

=nVf~::::::::::::::::::::::::::::::::::::::::::::: 
Grid Voltaae .................................. , •• ,, ....... . 
Peat A•F Grid Voltaae ........................... , •••.•••.•• 
Zero-Siana! Plate Current .................................. . 
Max.-Sfgnal Plate Current .................................. . 
~ Screen Current ................................. . 
Max.-Signal Screen Current ....••....•........•.....•........ 
Plate Reaiatanc:e (Approx.) ••... , .•.•.•.•..••.........•••••.. 
Tl'IUIIICOnductance ......................................... . 
Load Reaiatance ........................................... . 
Total Harmonic Dlatortion ........................ , . , ...... . 
Max.-sianal Power Output ................................. . 
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6AD7-G 

6.3 
0.85 

Volta 
AmpeR 

285 maJ<. Volta 
1.0 ""'"· Watta 

250 Volta 
-25 Volta 

6 
19000 Ohms 

325 Micromboa 
4 Mllllamperee 

375ma,c. Volta 
285 ""'"· Volta 8.5 mas. Watta 
2.7 ""'"· Watt.a 

250 
250 

-16.5 
16.5 

34 
36 

6.5 
10.5 

80000 
2500 
7000 

8 
3.2 

Volta 
Volta 
Volta 
Volta 
Milliamperea 
Milliamperea 
Milllamperee 
Milliamperea 
Ohm• 
Mlcromboa 
Ohme 
Percent 
Watt.a 
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As Push-Pull Amplifier 
P1nlod1 Unil of6AD7-G and S,t,aral· 6F6-G 

Pl.ATE VOLTAGE ••••••••••••..••.•••••••••..•.•.•.••.••••••••• 
ScREEN VOLTAGE .•.•••••••••••••••••••••••••••••••••••• , ••••• 
PLATE DISSIPATION •.•.•••.•••••••••..••. , •.••• , •••••••••••••• 
ScREEN DISSIPATION •••••••••••••••••••••••••••..• , ••••••••••• 

MANUAL 

375 mo:,. Volta 
285 ma:<. Volta 
8.5 ma:<. Watta 
2.7 mu. Watta 

TYPICAL OPEJtATION WITH CATHODE B1As--Class AB, Amplifier: 
Vo/u,s ar,for t,1nlod1 unil of 6AD7-G and 6F6-G loflll/Nr 

Plate Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250 285 
Screen Volta~ . . . . • . . . . . . . . . . . . . . • . . . . . . . . . 250 285 
Cathode Re.iator........................... 560 470 
Peak A-F Grid-to-Grid Voltage............... 59 64 
Zero-Si(lnal Plate CUITent . . . . . . . . • . . . • • . . . . . 36 4 7 .5 
Ma:1.-S1gnal Plate Current. . • . . . . . . . . . . . . . . . . 41 54.5 
Zero-Sipal Screen CUITent . . . . . . • . . . . . . . . . . . 6. 7 8.2 
Ma:1.-S1gnal Screen CUITent. . . . . . . • . . . . . . . . . . 11. 7 13.5 
Effective Load Resistance (plate-to-plate) . . . . . 14000 12000 
Total Harmonic Distortion . . . . . . . . . . . . . . • . . . 4 4 
Max.-Signal Power Output . . . . . . . . . . . . . . . . . . 6 8.5 

6AE6-G 

TWIN-PLATE CONTROL TUBE 
The 6AE6-G la intended for uae as a con­

trol tube for twin-type electron-ray tubes; 
it provides in effect two triodes with different 
cut--0ff characteristics. With ave voltage 
applied to the common control grid in suitable 
etrcuita, one triode section operates on weak 
signals while the other operates on strong 
signals. Physical characteristics are shown 
in Fig. 2-17, OUTLINES SECTION. The 
tube may be mounted in any position. 

CHARACTERISTICS 
HEATER VOLTAGE (A.C. or D.C.) ...•.••••••••••••••••••••••••.• 
HEATER CURRENT ••••••••••••••••••••••••••••••••••••••••••.• 

Remote Cut-Off Triode 
PLATB VOLTAGE .•...•••.••••••••.•••••••••••••••••••••••••••• 
CHARACTBRISTICS: 

Plate Voltage . • . . . . . . . . . . . . . . . . . . . . 250 250 250 
Grid Voltage. . . . • • . . . . . . . . . . . . . . . • . -35 -15 -6 
A mplilica tion Factor .........••••.••..•.........•.....•.... 
Plate Resistance (Approx.) .......•••...•..•..••.....••...... 
Transconductance ........•....•••...•.•..•.•..........•.... 
Plate Current. . . . . . . . . . . . . . . . . . . . . . 0.01 0.8 2.8 

Sharp Cut-Off Triode 
PLATE VOLTAGE ••••••••••••••••..•••••••••••••••••••••••••••• 
CHARACTERISTICS: 

Plate Voltage . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250 
Grid Voltage....................................... -9.5 
Amplification Factor ........•••..•••.......••...•.........•. 
Plate Resistance (Approx.) ..•••••••.......•••.••.... 
TraDICOnductance ..•.......•••••••••.... , ......... . 
Plate Current ...... , ............. , ... , . . . . . . . . . . . . . 0.01 

6AE7-GT 

TWIN-INPUT TRIODE AMPLIFIER 
The 6AE7-GT ia Intended for uae as a 

voltage amplifier triode or aa a driver for two 
type 6AC5-GT tubes in dynamic-coupled 
push-pull amplifiers. In the latter service, 
the 6AE7-GT takes the !_)lace of the two tubes 
ordinarily required aa driven. Physkal char­
acteriatic:a are 1hown in Fig. 2-8, OUTLINES 
SECTION. The 6AE7-GT may be mounted 
in any Position. 

*CHARACTERISTICS 
H&ATS& VOLTAGE (A.C. OI' D.C.).' ' ........................... . 
HEATER CURUICT •••••••• ' ••••••••••••••••••••••••••••••••••• 
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375 
250 
470 

55 
41 
50 

6.7 
9.2 

16000 
2 
9 

6.3 
0.15 

Volts 
Volta 
Ohms 
Volta 
Milliamperes 
Milliamperes 
Milliamperes 
Milliamperes 
Ohms 
Per cent 
Walta 

7AH 

Volta 
Ampere 

250 mo;,;. Volta 

250 
-1.5 

25 
25000 

1000 
6.5 

Volta 
Volta 

Ohms 
Micromhoa 
Milliamperes 

250 mo:r. Volta 

250 
-1.5 

33 
35000 

950 
4.5 

6.3 
0.5 

Volta 
Volta 

Ohma 
Micromhoe 
Milliamperee 

7AX 

Voli. 
Ampere 



R C A RECEIVING T U B E MANUAL 

Al Cla11 A1 Amplifler 
Bot• trid• conn,cted toe•t•n at socltet; lilttwis. bot,. cothodts 

Pl.A.TB VOLTAGB ....•.•• ,..................................... 300 ma:r. Volta 
Pl.ATII DISSIP.A.TlON. . . . • . . . • • . . . • • • • • • . . . . . . . . . . . . . . . . . . . . . . . . 5 ma:r. Watts 
TYPIC.At OPIIRATION and CH.A.R.A.CTll:RISTICS: 

g~~e::i':&. ::::: :::::::::::::::: :: : : : : :::: :::::::: :: :: :: : 
PlateCunent .......................... , •••••••••••••••••.. 
Plate Resistance . .......................................... . 
Amplification Factor ...•••••••.•••••.••.•.••••••••.•.•.•••.. 
Traneconductance ..•.•..•••.•••......•..•.....•.••..••••... 

250 
-13.5 

10 
4650 

14 
3000 

Volta 
Volta 
Milliamperea 
Ohma 

Micromhoe 

Al Driver for Two Type 6AC5-GT Tubes In Dynamic-Coupled 
Puth-Pull Amplifler 

PL.A.TB VOLT.A.GB ........•.•....•.....••.• ,.................... 300 ma:r. Volta 
PL.A.TB DISSIP.A.TION. . . . . . . . • • • . • . . • • • . . . . . . . . • . . . . . . . . . . . . . . . . 5 maz. Watt• 
TYPICAL 0PEJt.A.TION: 

Plate-Supply Voltaget. • • • • . • . . • . . • . . . . . . . • . . • . . . • . • . • • . • . .. . 250 Volta 
Grid Vol~............................................... J Volte 
Grid-to-Grid Input Si1nal to Drive~.......................... rm! Volta 
Zero-Sl,:nal Driyer Plate Cunent... . . . . . . . . . . • • • . . . . . . • • . • • . . 10 MiWamperes 
Ma:i:.-S11nal Driver Plate Current • • . . . . . . • • • . . . • • • . • • • • • • • • . . 19 MMilliaill: ,~~~ 
Zero-SiJl)al Plate Current of 6AC5-GT's....................... 64 -u.,....-
Ma:i:.-S1gnal Plate Current of 6AC5-GT'a. . . . . . . • • . . . . • • • • • • . . 76 MWiamperea 
Load Reeiatance (plate-to-Dlate) (6AC5-GT's). . . • • • • . . . . . • . . . • . 10000 Ohma 
Harmonic Distortion (6AC5-GT's) . . . • • . . . . . . . . . . . . . . . . • . • . . . . 10 Per cent 
Power Output (6AC5-GT's). . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . 9.5 Wattl 

t Bia, volta&e for both the driver and the push-pull sta&e is developed by the dynamic-coupled 
connection. 

* Current does not flow in the driver grid circuit during any part of the input cycle. 

7D 

G 

" 

H H 

8 

•~i,~~~L KEY K 

GT-6Q 

POWER AMPLIFIER TRIODE 
The 684-G la a low-mu triode designed for 

the output atllge of radio receivers. The 
electrical characteristics are the eame as thoee 
of the 6A3, but the 6B4-G ia provided with 
an octal hue. Phyaical characterietlcs are 
•hown In Fig. 2-26, OUTLINES SECTION. 
The tube aliould be mounted In a ftrtlca1 
no•ltion; horizontal operation is permiaible 
If the plane of the filament la vertical. 

DUPLEX-DIODE PENTODE 
The 6B7-S la a multi-electrode tube con­

aistin& of two diodes and an r-f pentode In 
one envelope. Thie type la Intended for u•e 
aa e replacement in receivers designed for ltl 
characterietica. The characteriatic• of the 
6B7-S are limilar to thole of the 6B7; how­
ever, the two type• are not usually inter­
changeable. 

DETECTOR AMPLIFIER TRIODE 
The 6C5-GT la a triode of the beater­

cathode type d~ned for uae a• a detector, 
amplifier, or oacillator. E:i:cept for the 
capacitances, the electrical characteristic• are 
the same as thoee for the 6C5. Capacitances 
are: grid-plate, 2.2 ,.,.r; grid-cathode, 4.4 ,.,.t; 
plate-cathode, 12 ,.,.t. Physical character• 
1Stic• are: masimum over-all length, 3 ~ In.; 
ll!'Wmum seated ~ight, 2'4: ~-: ma:i:tmum 
diameter, 1 h In., l>ulb, 't-9, base, small 
wafer octal 6-pin with metal eleeve; mountin& 
poaitioo. any 
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6B4-G 

6B7-5 

6C5-GT 



R C A 

6C7 

6D7 

RECEIVING T U 8 E 

DUPLEX-DIODE TRIODE 
The 6C7 is a multielectrode tube CODSisting 

of two diodes and a medium-mu triode in one 
envelope. This type is intended for renewal 
in receivers designed for its characteristics. 
Characteristics are similar to those of the 85, 
but the 6C7 ia not interchan11eable with it. 

TRIPLE-GRID DETECTOR AMPLIFIER 
The 6D7 ia a triple-grid tube desi11ned for 

use aa a detector or amplifier. Thfli type is 
intended for replacement in receivers designed 
for its characteristics. With Plate volts of 
250, screen volts of 100, and grid volts of -3, 
the plate current is 2 ma., screen current ia 
0.5 ma., transconductance is 1225 micromhoa. 

TWIN-TRIODE POWER AMPLIFIER 
The 6E6 is a heater-cathode tn,e of tube 

consisting of two low-mu triodes m one bulb. 

6E6 The 6E6 is designed for uae as a daae A am-
1>lifier in either parallel or puah•pull circuits. 
Dimensions are shown in Fig. 2-25, OUT­
LINES SECTION. The tube may be 

MANUAL 

7G 

H 

7H 

K 

mounted in any position. The heater voltage 
ia 6.3 volts; current, 0.6 ampere. With plate 
volts of 250, and grid volts of -27 .5, the 7 B 
characteristics for each unit are: plate cur-

rent, 18 ma.; plate resistance, 3500 ohms; transconductance, 1700 micromhoa; amplification factor, 6. 
With plate-to-plate load resistance of 14000 ohms, the power output for two tubes is 1.6 watts. 

6E7 

6H6-GT 

TRIPLE-GRID SUPER-CONTROL 
AMPLIFIER 

The 6E7 ia a triple-grid amplifier designed 
for use as an r-f or i-f amplifier. Thia type 
is intended for replacement in receivers de­
signed for its characteristics. With plate 
volts of 250, screen volts of 100, and grid 
volts of -3, the plate current is 8.2 ma., the 
screen current is 2 ma., transconductance is 
1600 micromhoa. 

TWIN DIODE 
The 6H6-GT is a tube of the heater­

cathode type containing two diodes in a 
single envelope. Except for physical char­
acteristics, the 6H6-GT is identical to the 
6H6. Physical characteristics are: ma:dmum 
overall leniith, 2 tt•; ma:dmum teated height, 
2¾ •; maumum diameter, l /r"; bulb, T-9; 
bate, small wafer octal 7-pin, with lleeve; 
mounting position, any. 

-230-

7H 



R C A RECEIVING T U B E 

H 

G-8H 
MP':MEPTOOE 

TRIODE-HEPTODE CONVERTER 
The 6J8-G ia a multi-unit tube conaiating 

of a triode unit and a be{>to!le unit in one 
envelope. The triode urut ia deelgned to 
eerve as the oecillator and the heptoi:le unit 
as the detector in nperheterodyne receivera. 
Application ia similar to that for ci1culta 
employlnc aeparate oacillator and detector. 
The control grid of the triode ia connected 
within the tube to grid No. 3 of the heptode 
unit for efficient electron coupling. Ph,-lc:al 
cbaracterietica of the 6J8-G are abown in 
Fla. 2-16, OUTLINES SECTION. The 
6J8-G may be mounted in any position. 

CHARACTERISTICS 
ffBATll:R VOLTAGII: (A.C. or D.C.) ........•••.•..••.•••.......... 
ff BATlUl. CVRRll:NT •••••••••••••••••••••••••••••••••••••••••••• 
DIRll:CT INTll:RELECTRODE CAPACITANCIIS: 

Heptode Grid to Heptode Plaie- ....................•..•..... 
Heptode Grid to Triode Plaie- ...........•......•............ 
He~e Grid to Triode Grid* .•................•............. 
Triode Grid to Triode Plate ..•...•..............•........•... 
Heptode Grid to All Other Electrodes -R-F Input .••...•..•.... 
Triode Plate to All Other Electrodes -Osc. Output . . . .....•.•.• 
Triode Grid to All Other Electrodes -Osc. Input ...•........... 
Heptode Plate to All Other Electrodes -Mb:er Output .•....•... 

• With llbield-can 

As frequency Converter 
ffBPTODlS PLATS VOLTAGE .•.......••••....•................... 
HBPTODII: ScuSN VOLTAGE (Gride No. 2 and 4) ..............••.. 
TRIODE PLATE SUPPLY VOLTAGEf ....•••...••.••.... , .......... . 
TYPICAL OPERATION: 

Heptode Plate Voltage •.......•.•................... 
Heptode Screen Voltage ............................ . 
Heptode Control-Grid Voltage (Grid No. 1) ........••.. 
Triode Plate Voltage ................•..•.•.......•.. 
Triode Grid Reeistor . . .....................•...•.... 
Heptode Plate Resistance (Approx.) .........••.....•. 
Converaion Tranaconductance .......•..••......•..... 

HT::!«:.~~~t~nJg!~~~. ~~ .':°.~~~~ -~~~: 
Heptode Plate Current ..........•........•.•...•.... 
Heptode Screen Current ...••••.•.•.•.....•••••..•••. 
Triode Plate Current .•..•.•.•...••••••..•.......•... 
Triode Grid and Heptode Grid No. 3 Current •••.•••••• 

100 
100 
-3 

100 
50000 

0.9 
250 

U, 
3 
3 

0.3 

Charaderlstics of Triode Unit Only 

MANUAL 

6.3 
0.3 

6J8-G 

0.01 mas. 
0.015mas. 

0.13 
2.2 
4.4 
5.5 

11.7 
8.8 

250 mos. Volta 
100 mas. Volte 
250 mas. Volte 

250 
100 
-3 

250t 
50000 

4 
290 

-20 
1.3 
2.9 

5 
0.4 

Volte 
Volte 
Volte 
Volts 
Ohma 
Megohms 
Micromhoe 

Volta 
Milliamperes 
Milliamperes 
Milliamperea 
Milliamperea 

The tra1111COnductance of the triode section, not 08Cillating, is approximately 1600 mlcromba. 
when the plate voltqe is 150 volts, and the gria voltage is -3 volts. 

H 

t Applied through 20000-ohm voltage-dropping resistor. 

G·BK 

TRIODE-HEXODE CONVERTER 
The 6K8-G and 6K8-GT are multi-elec­

trode tubes consisting of a triode oacillator 
and a hexode mb:er in a sin_gle envelo~. Both 
of these types are identical electrically to 
the 6K8 except for the capacitances (given 
below). Refer to the 6KB for Installation 

H and Application. Ph:fSical characteristics of 
the 6K8-G are !!hown m Fig.2-15 andoflhe 
6K8-GT in Fig. 2-6, OUTLINES SECTION. 
Both types may be mounted in any position. 

*CHARACT!RISTICS 
HEATBlt VOLTAGE (A.C. or D.C.) .............................. . 
HBATBlt CURRENT ........................................... . 
DIRll:CT lNTERELECTRODE CAPACITANCES: 

Hexode Grid No. 3 to Hexode Plate ......................... . 
Hexode Grid No. 3 to Triode Plate .......................... . 
Hexode Grid No. 3 to Triode Grid No. 1 and Hexode Grid No. 1. 
Triode Grid and Hexode Grid No. 1 to Triode Plate ........... . 
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6K8-G 

6K8-GT 

6.3 Volts 
0.3 Ampere 

0.08 mas. ,.,.f 

°o~ :: 
1.8 Pld 
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Triode Grid and Hemde Grid No. 1 to Hesode Plate •..••...... 
Hexode Grid No. 3 to All Other Electrodee-R-F Input •....••.. 
Triode Plate to All Other Electrodes Except Triode Grid and 

Grid No. 1 -Oac. Output ....•....•................••...... 
Triode Grid and Hemde Grid No. 1 to All Other Electrodes Except 

Triode Plate -Oac. Input ...•.•...•.......•.•.•...•••.•..•. 
Hemde Plate to All Other Electrodes-Mixer Output .......... . 

6P5-GT/ 
6P5-G 

DETECTOR AMPLIFIER TRIODE 
The 6P5-GT/6P5-G ia a triode of the heater­

cathode type for uee u detector, ampWier, 
or oecillator. It ia abo ueed u a driver for 
the 6AC5-GT/6AC5-G. Except for capac­
ita the electrical characteriatica of the 
6~/6P5-G are the 1ame a• for the 6P5-G. 
The capacitancea are: crid-plate, 2.8 ""f; 
grid-aathode, 3.5 ""f; plate-cathode, 2.5 ~f. 
Physical characteriatica are lhown in Fig._ 2-8, 
OUTLINES SECTION. The 6P5-GT/6P5-G 
may be mounted in any J)Ollition. 

TRIODE PENTODE 

MANUAL 

0.15 
4.6 

3.4 

6.5 
4.8 

G 

p~ 
H H 

8 
NC KEY K 

G-6Q 

Pp 

The 6P7-G is a heater-cathode type of 
tube combinin1 in one bulb a triode and an H 
r-f pentode of the remote cut-off type. 
Elec:trical characteristice, (except for capac-

6p7-G itancea), installation and application for the 
6P7-G are the same aa for the 6F7 but the 
6P7-G la equipp!ld with a standard octal baae. H GT 
Capacitances of the triode unit are: grid-
plate, 2 ~pf; Krld-cathode, 1.4 /AP,f• plate- c 
cathode, 2 ,.,..r; and for the peni'ii'cie unit; K3P 
grid-plate (with tube ahleld), 0.007 /AP,f; in- 7U 
put, 2.8 Hf; output, 11.5 ,.,.f. Dimenaiona 

are ahown in Fi1. 2-15, OUTLINES SECTION. The tube may be mounted in any J)Ollition. 

6R7-GT 
DUPLEX-DIODE TRIODE 

The 6R7-GT la a multi-unit tube like 
Type 6R7 in e1ectrica1 cbaracteriltica. 
PhysicaJ characteriatica of the 6R7-GT are 
abown in Fla, 2-6, OUTLINES SECTION. 
The &R7-GT may be mounted in any poaition. 

PENTAGRID CONVERTER 

G2 
G4 GI 

P K • 
6SA7-GT 

The 6SA7-GT ia a multi-electrode tabe of 
the aingle-ended type ~ to perform 
aimultaneoully the- functiom of mb:er (lint 
detector) and of an OIICillator tube in 1upm:­
beterodY!Je circuits. lnatallation and aDDli­
cation of the 6SA7-GT are aimilar to tboee 
for the 6SA7. 

*CHARACTERISTICS 
HsATER VOLTAGE (A.C. or D.C.) •••••••••••••• , •••••••••••••.•• 
HSATBR CVRRBNT •••••••••••••••••••••••••••••.••••..•••••.•• 
OlllBCT INTBRBLBCTR0DE CAPACITANCES: 

Grid No. 3 to All Other Electrodes -R-F Input• ..•............ 
Plate to All Other Electrodes -M.ii:er Output• ...•...••........ 
Grid No. 1 to All Other Electrodes* •..•...•.••.........•••.... 

• With hue shell connected to cathode. 

-2::12 -
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6.3 
0.3 

11 
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8 
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Volta 
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Grid No. 3 to Pia~. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.2 ""'"· ,,.,.f 
Grid No. 1 to Grid No. 3•. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . 0.2 ""'"· ,,.,.t 
Grid No. 1 to Pia~. . . . • • • • . . . . . . . . . . • • . . • . • • • • • . • • • . . . . . . . 0.2 """'· ,_,.f 
Grid No. 1 to Shield and All Other Electrodee Except Cathode. • • 5 ,,.,.f 
Grid No. 1 to Cathode ....•••. , • • • • . • • • • • • • . • • . . . • • • • • • • • • . • 3 ,,.,.t 

MAXllltlll Ovll:aALL LENGTH ......•...••• , ••• ,,,............... 3~• 
MAXllltlll SEATED HEIGHT .........•..... , ••• , •• ,.,............ 2n• 
MAXllltlll DtAllll:Tll:ll . . . • . . . . . . . . . . . . . . . • • • . • • • . . . . . . . . . . . . . • . 1 ..... 
BVL•................ .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . T-9 
B.a.ss •••.•••• , •••••••••..................•••.••........... . Small Wafer Octal 8-Pin, Sleeve 
MOUNTING POSITION. . . . • • • . . • . . . . . . . . . . . • • • • • • • • • . • . . • • . . . . . . Any 

As frequency Converter 
TYPICAL 0.11:aATION WITH Ssu•BXCITATION: 

Typical operation of the 6SA7-GT ia the •me u for the 6SA7. 

G·6AB 

7AZ 

HIGH-MU TRIODE 
The 6SFfK;T ia a high-mu triode of the 

ain11:le-ended ,:la• tfpe for uae in reeiatance­
coupled amplifier arcuita. Electrical char­
acteristics, except capacitance• are the same 
u for the 6SF5. PhYlical characteriatlca are 
ahown in Fi1. 2-5, OUTLINES SECTION. 

DIODE SUPER-CONTROL 
AMPLIFIER PENTODE 

The 6SF7 ia a aincle-eoded metal tube 
conatin1 of a diode and a auper-a,ntrol 
amplifier pentode in the •me envelope. 
The pentoile unit ia dNeaoecially for 
uae u an i-f amplifier al h ft may also 
be aed u an a-f amDlllier. menaion1 are 
ahown In Fill:. 1-3, OUTLINES SECTION. 
The 6SF7 may be mounted in any poaitlon. 

*CHARACTERISTICS 
HsATSll VOLTAGS (A.C. or D.C.) ••.••.•.•...•....•..•.•.•...•.. 
HSATDC\IUSNT .•••.......•..••••.•...............•••••••.• 
DntKT INTSanll:CTaODS CAPAC1TANCBS-Pentode Unit:• 

Grid to Plate ............................................. .. 

~~:f~i~i~::::::: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: 
Plate to Diode Plate .•••••••••••.•...............•...•...... 

• With abell connected to cathode. 

Pentode Unit-As Cass A1 Ampllfler 
PLATS VOi.TAGS ..••.....•.•••••.••••••....•..••.....••....... 
ScllsSN Vol.TAGS ........................................... .. 
ScUSN SvPPl.Y VOi.TAGS •••• ,. .................. ., ........... . 
Gam Vol.TAGS ............................................. .. 
Pl.ATS DisslPATJON •••••...•••• , ............................ .. 
ScllsSN DISSIPATION •••••.••.•••..••••••.••..•..•..•••........ 
TYPICAL 0.SIIATJON and CBARACTEllJSTlcs--Oul A1 Amplifier: 

Plate Voltaae . • . • • • • . • . • • • . • • . • • • • • • • . • . . . . • • . . . • . . 100 
Screen Voltap • . • • • • • • • • • • • • • • • . • • • • • • • • • • . .. . . .. . . 100 
Grid Voltap. • • • • . • . • . • • • • • • • • • .. • • • • . • . • . • . • • . . . . . -1 
Plate Realatance (Approx.) ••• , •• ., • , . • • • • . • . . • . • . . . . 0.2 
Tra-ncluc:tance . . • .. . . . . • . • . . . . . . . . . . . . . . . . . . . . . . 1975 
Grid Voltap (Approx.) for tramconductaoce of 10 mi-

cromboe. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . -35 
Plate Current.......................... .. . . .. .. . . . . 12 
Screen Cun-ent. . • . . • . • . . • . . . . . . . . . . . . . . . . .. .. .. .. .. 3.4 

Diode Unit 

6SF5-GT 

6SF7 

6.3 Volta 
0.3 Ampere 

0.004 ""'"· ,.,.r 
5.5 ,.,.f 
6.5 ,.,.f 

0.002 '"""· ,.,.f 
0.8 ,,.,.f 

300 ""'"· Volta 
100 '"""· Volte 300 m,u. Volte 

0 min. Volte 
3.5 ""'"· Watte 
0.5 '"""· Watt 

250 Volte 
100 Volte 
-1 Volte 

0.7 Me11:0hm 
2050 Micromhoa 

-35 Volte 
12.4 MWlamperea 
3.3 Milliamperes 

Th• dlode plate la placed around the cathode, the aleeve of which la common to the pentode 
unit, 
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6SG7 

TRIPLE-GRID SUPER-CONTROL 
AMPLIFIER 

The 6SG7 ia an r-f amplifier of the alnale­
ended metal ~~ The hich tranac:onduct­
ance. low crtc1-plate capacitance. and two 
separate cathode ternunala are desirable 
characteriatica for the deaicn of receivers in 
hich-frequency and wide-band applicationa. 
PliY8ical characterlatica are ahown in Fie. 1-3, 
OUTLINES SECTION. The 6SG7 may be 
mounted In any pomtion. 

*CHARACTERISTICS 
ffBATBR. VoLTAGB (A.C. or D.C.) ................•.•••••.•.•.••• 
ffBATBR. CUR.R.BNT • • • • • • . • • . . • . . . . . . . . . • • • . • .. • • • • • • • • • • . ••••• 
DIR.BCT INTBR.BLBCTR.ODB CAPACITANCES: 

Grid to Plate .......•.....................•....•............ 

gi~~~i: ::::::: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: 

As Clan A1 Amplifier 

6.3 
0.3 

0.003 ma%. 
8.5 
7.0 

88C 

Volta 
Ampere 

""f 

:f 

PLATE VOLTAGE.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •• .• 300 ma%. Volta 
ScREEN VOLTAGE (Grid No. 2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150 ma%. Volta 
ScR.EEN SUPPLY VOLTAGE .. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300 mo%. Volta 
Ga.ID VOLTAGE (Grid No. 1) • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 0 min. Volta 
Pl.ATE DISSIPATION. . . . . . . • . . . . . . . . . . . . . . . . . . • . . • . . • . • . • . . . . . . 3 1'10%. Watts 
ScR.BEN DISSIPATION .......•....................• , . . . . . . . . . . . . 0.6 1'10%. Watt 

Tw~LV~~~:T~~~-~~-~~~-R-~~~~1.5:1~~~~ A1 Ai'PJ}fier: 250 250 Volta 
Screen Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 125 150 Volta 
Grid Voltage.. .• . . . . . . . . . . . . . . . . . . . . . .• . . . . -1 -1 -2.b Volta 
Suppreaor ................................. Connected to cathode at socket 
Plate Resistance (Approx.) • . . • . . . . . . . . . . . . . . 0.25 0.9 t Megohm 
Transconductance . . . . . . . . . . • . . . . . . . . . . . . . . • 4100 4700 4000 Micromhoo 
Grid Voltage (Approx.) for Transconductance -

40 micromhos ........................... . 
Plate Current ............................. . 

-11.5 
8.2 
3.2 

-14 
11.8 

4.4 Screen Current •..•...•.••.....•.......•..•• 

t Greater than 1 me&<>hm 

6SJ7-GT 

TRIPLE-GRID DETECTOR AMPLIFIER 
The 6SJ7-GT la a aingle-ended glaaa tube 

of the triple-grid tn,e with a aharp cut-off 
characteristic. Phymcal characteristice are: 
maximum overall length, 3.,.,. in.; maximum 
seated height, 2¾ In.; maxtmum diameter, 
1 h In.; bulb, 1'-9; base, small wafer octal 
8-pin with metal sleeve. The tube may be 
mounted In any poaition. 

CHARACTERISTICS 
HEATER VOLTAGE (A.C. or D.C.) •..................•...•..•.... 
HEATER CUR.RENT ..••.•••.•••.••.••••••.•.....•.•.•.•••.•••.• 
DIR.ECT INTER.ELECTR.ODE CAPACITANCES: 

Grid-Plate .......••.•.•••••.•.••..•.•...............••••••• 

~~~i::::·.:·.:·.:·.::::::::::::::::::::::::::::::::::::::::: 

As Oaa A1 Amplifier 

-17.5 
9.2 
u 

Volta 
Milllamperea 
Milliamperes 

o, I( 

G3 G2 
6 

H H 

8 
5L KEY P 

GT-SN 

6.3 Volta 
0.30 Ampere 

0.005 ma%. ,.,4 
6.3 ,.,.r 
10 ,.,.f 

PLATS VOLTAGB.... . . .• . . . . •• .• .• .• .. •• . • . • •• .• •• •• •• 100 250 1'10%. Volta 
ScR.ltEN VOLTAGE... . . . . •. . . . . . • . . .. . . •• .• .• . . .• .• .• • • 100 100 mo%. Volta 
GRID VOLTAGE . . . . . • • . . . . . . • . . . . . . . . . . . . . . • . • . • . . . . . • -3 -3 Volta 
SUPPRESSOR. ......•........•••.•••.•.•.•.....•........ Connected to cathode at aocket 
PLATE RESISTANCE (Approx.) . . .• .• .. . . . • . . .. .• . • .• . . . . 0.7 1.5 Megohms 
TR.ANSCONDUCTANCB • • . . . • . . . . . • . • . • . • . • . • . • . • . • . • . • . • 1575 1650 Micromhoa 
PLATE CUR.RENT. .. . . . . . . . . . . . . . . . . • . • • • . . . . . • . • . . . . . . 2.9 3 Milllamperea 
ScREEN CURR.ENT. • • . • . . . • . . • • . • • • . • . . . • . • . . . • .. . • . . . • 0.9 0.8 Milllamperee 
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Go K 

G3 G1 
6 

TRIPLE-GRID SUPER­
CONTROL AMPLIFIER 

H H 
The 6SK7-GT is a triple-grid 1uper-Q>ntrol 

amplifier having lin_gle-ended conatruction. 
Imtallatlon and application of the 6SK7-GT 
are the 11me a• for the 6SK7. 

6SK7-GT 
8 

SL K(Y r 

GT-BN 
*CHARACTERISTICS 

Huna VoLTAGB (A.C. or D.C.). . . . . • • • • • • • • • • • • • • • • • • • • . . . . . . 6.3 Volta 
ffBATBa CvJuunn-............................................ 0.3 Ampere 
Ga11>-l'LATB CAPACITANCB'" • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 0.005 mas. ,.,.t 
INPUT CAPACITANCB'" ••••••••••••••••••.•••••••••••• , , , , , • , , , , 6.3 ,.,,_f 
OUTPUT CAPACITANCB'". , • , ••••••• , •• , ••• , •• , , •• , , •••• , •••••• , • 10 ,.,,_f 
MAXDIUII 0vB&ALL LBNGTR, ••..••••.. , .•..•.•• , ••.••.•• ,..... 3~• 
MAXIIIUM SliTBD HBIGRT.. .. . • • • . • • • • • • • .. . . . . . • • . . • • • • • . . .. . 2 • 
M.\xIKUM DIAIIBTBR •••••..••••.. , •• , • ., . , ....... , . , . • • . . • • • • 1 • 
BULB ..•...••..•. •••••••· .•••••......... ••···.••.••....•••.. -9 
BASB ..•..••.•...• , •• , ••••.••••••.••.•.••...•..•.•..•••.•.. Small Wafer Octal 8-Pin, Sleeye 
MOUNTING POSITION .....••• , .•.• , • • • • . . • . . • . • • • • • . .. . . . . . • • • • Any 

• With baee lleeve connected to cathode. 

As Oau A1 Ampllfler 
Maximum ratinp and characteristic• for the 6SK7-GT are the aame a, for the 6SK7. 

88D 

TWIN-TRIODE AMPLIFIER 
The 6SN7-GT is a single-ended twin-triode 

amplifier having aeparate cathode terminala 
for each unit. It is desi&ned for use as a resist­
ance-coupled amplifier and phase inverter. 
Phyaical characteristics are shown in Fig. 2-8, 
OUTLINES SECTION. The tube may be 
mounted in any position. 

*CHARACTERISTICS 
ffliTBR VOLTAGB (A.C..:. or V.C.) •..•••••••••••••••••••••••••••• 
ffBATBR CV.RENT • , , . , . , .•.••..•..•...•.••.•... , , •.•... , . , , .. 
D1aBCT INTBRBLBCTRODB CAPACITANCES {Appro:i:.):I 

6SN7-GT 

6.3 
0.6 

Volta 
Ampere 

Triod• Unil T, 
Grid to Plate . . . . . • . . . • . • . . . . . . . • . . . . .. . . . . 4 

Triod• Unit T, 
4 ,.,., 

,.,.f Grid to Cathode. . • • . • . . . . . . . . . . . . . • . . . . . • . . 3.2 
Plate to Cathode ...•.•........ , . . . . . . . . . . . . 3.4 
Plate to Plate . . . . . • . . • . . . . . . . . • . . . . . • . . . . . . 
Grid to Grid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Grid T, to Plate T, ....................... .. 

I With cloae-fittina: ahield connected to cathode. 

0.5 
0.034 

0.12 

As Oass A1 Amplifier-Each Unit 

3.8 
2.6 ""' ,.,.( 

,,,.t ,..,,, 

Muimum ratinge and characteristics for each unit are the aame as those for the 6J5. Refer 
alao to the 6F8-G In the RESISTANCE-COUPLED AMPLIFIER CHART. 

GT-SQ 

DUPLEX-DIODE 
HIGH-MU TRIODE 

The 6SQ7-GT 11 a single-ended glan tube 
rontaining two diodes and a high-mu triode. 
Installation and application are the 1ame u 
for the 6SQ7. 

-Z3S-
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*CHARACTERISTICS 
HUTBll VOLTAGE (A.C. or D.C.) ............ , ..•••• , • . . . . . . . .. . 6.3 Volta 
HUTER CURRENT .. , . • . • • • • . . . . .. • .. . • . • .. • • . . • • . • .. • . .. • . . . . 0.3 Ampere 
Triod,: GRm-PLATE CAPACITANCE (Appro:1.)• . . • • • • • • • • • . . . • . • . • 1.8 /1,11,l 

GRID-CATHODE CAPACITANCE (Appro:1.)•. , , , , • , , , , • , , , , . . 4.2 ,.,..f 
PLATE-CATHODE CAPACITANCE (Appro:1.)• .. , ••. ,,,.,..... 3.4 ,.,..f 

MAXIMUM OVIERALL LENGTH .•.•..•.•••.•..•...•.••.•• , . . . . . . . . 3 h • 
MAXIIIIIUM SEATED HEIGHT ........ ,.,, ...... ,.,.,,,..,,, ... ,,., 23'• 
MAXIMUM DIAMETER . . . • • • • • • • • • .. • • • • • • • • • . • • • • • • • • • • • • • • .. . 1 .... 

BULB .. ························""''''''''"'········...... T-9 BABB •••••••.•••.••••••••• , •••••••••••••.•••••••••••.•••.• . Small Wafer Octal 8-Pin, Sleeve 
MOUNTING POSITION •• , ••• , , •• ,. • , , ••. , , • , • , , •••.•••••..... , . . Any 

• With bale sleeve c.onnected to cathode. 

Triode Unit-As Clan A1 Amplifier 
Maximum rating and typical opeution for the 6SQ7-GT are the same aa for Type 6SQ7. 

65R7 
METAi 

DUPLEX-DIODE TRIODE 
The 6SR7 is a metal tube of the linele­

ended type c.ontainin1 two dlodee and a 
triode in a lingle envelope. It is desiined 
for use as a c.ombined detector, amplifier, and 
automatic-volume-c.ontrol tube. The plate 
family for the 6SR7 is the aame aa that foe 
the 6R7. Refer to Type 6R7 in RESIST­
ANCE-COUPLED AMPLIFIER CHART 
for operating conditiolll aa a reai• tance­
coupled am1>1ifier. Ph}'&ical characteristica 
are1howninFi1. l-3,OUTLINES SECTION. 
The 6SR7 may be mounted in any parition. 

*CHARACTERISTICS 
HUTER VOLTAGIE (A.C. or D.C.) ...••••.•••..••.•••••.•.....•.. 
HBATIEll CURRENT ....•...•.•...•••••.•••••••.•.•••••••••••••• 
Triod-Crid-Plate Capacitance (Appro:1.)• ... , •••••••••.•••.•••• 

Grid-Cathode Capacitance (Appro:1.)• .........••••••••. 
Plate-Cathode Capacitance (Appro:1.)* •..•.•.••.•..•.•.• 

• With ahell c.onnected to cathode. 

Triode Unit as aau A1 Ampllfler 

PLATE VOLTAGE ....••...•.•.•••••••••••••••••••••••••....•... 
Pl.An: DISSIPATION ......................... , ................ . 
TT1'1CAL 0PBRATION WITH TRANUOIIIIER COUPLING: 

f!-.::1:::.:::::::::::::::::::::::::::::::::::::::::::::: 
AmplificatiOn Factor .•.•••. , ............................... . 
Plate Reaiatance ...•••••.••••••••••.••...•••..•...•••••..... 
Tranaconductance .••••••••••..•••••.••.•.••..•..•..••.••... 
Plate Current ............................................. . 
Load Reaiatance ........................................... . 
Power Output ............................................. . 

Diode Unit 

Po,1 "'01 

K Py 
6 

Gt H 

6.3 
0.3 
2.4 
3.0 
2.8 

8 
S KtY H 

8Q 

Volta 
Amp•re 
,.,.f 
,...f 
,.,.f 

250 min. Volta 
2.5 mas. Watte 

250 
-9 
16 

8500 
1900 

9.5 
10000 

000 

Volta 
Volta 

OhtDI 
M°JCrOmhol 
Mllliamperea 
Ohma 
Milliwatta 

The diodee ate independent of each other and of the triode unit e:1Cept tor the common cathode . 

6557 

TRIPLE-GRID SUPER-CONTROL 
AMPLIFIER 

The 6557 i• a triple-grid super-aintrol am­
plifier of the single-ended metal type. Its 
6.3-volt, 0.15-ampere heater facilitates the 
design of equipment emDloying a series of 
0.15-ampere tubes such tliat the total heater 
voltage will not esceed 117 volts. Phnical 
characteristic& are shown in Fig. 1-3, OUT­
LINES SECTION. The tube may be mount­
ed in any Jl(llition. 
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*CHARACTEllSTICS 
HEATER VOLTAGE (A.C. or D.C.) .............................. . 
HEATER CURRENT ........................................... . 
DIRECT INTERELECTRODE CAPACITANCES:* 

Grid to Plate ..•..........................................• 

8:ft.;~i:: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: 
• With shell connected to cathode. 

As Class A1 Amp!ifler 
PLATE Vot.TAGt: ............................................. . 
ScRKEN VOlTAGE ........................................... .. 
SCREEN SUPPLY VOLTAGE ................................... .. 
GRm VOLTAGE ............................................. .. 
PLATE DISSIPATION .... , .................................... .. 
SCREEN DISSIPATION ........................................ .. 
TYPICAL OPB'RATIOM: 

MANUAL 

6.3 Volta 
0.15 Ampere 

0.004 max ,.,.£ 
5.5 ,,,.r 

7 µµf 

300 max. 
JOO max. 
300 max. 

0 min. 
2.25 max. 
0.35 max. 

Volta 
Volta 
Volta 
Volta 
Watte 
Watt 

~:nvv~J~e·: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: mg fl;g ~~: 
Grid Volta11e............ .. .. .. .. . .. .. .. .. .. .. .. .. .. -1 -3 Volta 
Suppressor. .. . . .. .. .. .. . . .. .. .. .. .. .. .. .. .. . ...... Connected to cathode at socket 
Plate Current.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.2 9 Milliamperes 
Screen Current... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 3.1 2 Milliamperea 
Plate Resistance.................................... 0.12 1 Megohm 
Transconductance • . .. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . 1930 1850 Micromhoe 
Grid Biast. . . .. .. .. .. .. .. .. .. .. .. .. .. .. .. . . .. .. .. .. -35 -35 Volta 

t For transconductance of 10 micromhos (approx.). 

H 

G-7V 

DUPLEX-DIODE TRIODE 
The 6V7-G is a heater-cathode tytie of tube 

consisting of two diodes and a tnode in a 
single bulb. Except for physical character­
istics, the 6V7-G is identical to the 85. Di­
menaions are shown in Fig. 2-15, OUTLINES 
SECTION. The 6V7-G may be mounted in 
any position. 

*
PD2 K 

C>CTtANAL Pol 
SHIELD 

6 

H H 

FULL-WAVE HIGH-VACUUM 
RECTIFIER 

The 6Y5 is a full-wave, high-vacuum 
rectifier for replacement in receivers 
designed for ita characteristics. The 
heater voltage is 6.3 volts; current, 0.8 
ampere. The maximum a-c plate volt­
age per plate is 350 volte (RMS), and 
the d-c output current is 50 ma. Pllya­
ical characteristics are shown In Fi&, 
2-19, OUTLINES SECTION. 6J 

PT2~GT2 GT1 6 PT1 

H H 

8 
NC KEY K 

G-8B 

CLASS 8 TWIN AMPLIFIER 
The 6Y7-G is a heater-cathode type of tube 

combining in one bulb two high-mu triodes 
desi&ned for claas B operation. Installation 
and application are the same as for the 79, 
except that the 6Y7-G requires an octal 
socket. Physical characteristics are shown 
in Fig. 2-17, OUTLINES SECTION. The 
6Y7-G can be mounted in any position. 
Refer to Type 79 for electrical characteristics. 
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625 

7A4 

FULL-WAVE HIGH-VACUUM 
RECTIFIER 

The 6Z5 is a full-wave, high vacuum 
rectifier for replacement in receiven designed 
for its characteriatica. The heater is designed 
with a tap so that it may be operated with 
the two sections in series on 12.6 volts and 
0.4 ampere, or in parallel on 6.3 volts and 
0.8 ampere. The muimum a-c plate voltage 
is 230 volts (RMS), and the maximum cf-c 
output current is 60 ma. Physical charac­
teriatica are shown in Fi&. 2-19, OUTLINES 
SECTION. 

DETECTOR AMPLIFIER TRIODE 
The 7 A4 is a three-electrode general­

purpoae tube of the beater-cathode type for 
uae aa amplifier and detector. The baae fits 
the lock-type socket which may be installed 
to bold the tube in any position. Phyaical 
cbaracteristica of the 7 A4 are shown in Fig. 
2-4, OUTLINES SECTION. For heater 
operation and cathode connection, refer to 
the 6A8. 

*CHARACTERISTICS 
Huu11. VOLTAGB (A.C. or D.C.) ..........•.................... 
HBATBII. Cullll.BNT ••••••••••••••••••••••••••••••••••••••••.•.. 
GRJI>-PllH CAPACITANCB (Approx.)• .......................... . 
GIUD-CATB0DB CAPACITANCB {Appro:,:.)* .........•......••....•. 
PLATIS-CATBODB CAPACITANCB (Approx.)• ..•••...•.........•••.. 

6.31 
0.3 t 

4 
3.4 

3 
• With dole-fitting lhield connected to cathode. 
t Nominal value ia 7 volts. U Nominal value la 0.32 ampere. 

Aa Cass A1 Amplifier 

BS 
5AC1 

Volta 
Ampere 

'1 :r 

Maximum ratinp and typical operation for the 7 A4 are the aame u for the 6J6. 

7A5 
BEAM POWER AMPLIFIER 

The 7 A5 ia a beam power amplifier of the 
lockina-bue type. It is for uae in the p<>wer- P 
output atage of radio receiven deaiened for 
itacbaract.eiiatic 

*CHARACTERISTICS 

NC 

6AA 

Huua V0LTAGB (A.C. or D.C.). • • • • • • • • • • • • • • • . • • • • • • • • • • • . . . 6.a. Volta 
HBAHll Cuall.BIIT............................................ o.,'1 Ampere 
MAXM DIUJI OVS SllALLH~IINIG GTB. , ••••••• • • • • ....... • · • • • • • • • • , • • • • 

2
i: 

AXDIUJI BATBD • BT .... ,,,,,••• ...................... ••• 
MAXDIUJI DIAIIJIHll • • • • • • • • • • • • • • • • . . .. • . • • • . • . • . • • • • • • .. • • • 1 • BAU............................... . . . . . . . . . . . . . . . . . . . . . . . . . Lock-type 8-Pln 
MOUIITIMG POSITION. • • • • • • • • • • . • • • . • • • • • • • • • . . . . . • • . . • • • • • • • • Ai,.y 

t Nominal value la 7 volts. U Nominal value ii 0.75 ampere. 

Aa Oass A1 Ampllfler 
PllTB VOLTAGB ............................................. . 
Scasn VoLTAGB (Grid No. 2) ••••••••••••••••••••••••••••••••• 
PLATB DISSIPATION .......................................... . 
Scll.8811 OISSIPATIOX •••••••••••••.•••.•.•.•••••••••••..•.• , • , . 
TYPICAL OPSliTI0N: 

Plate Voltaae .............................. , • • • • • • • 110 
~ Voltaae . . . .. • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110 
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126 JMS. Volta 
126 JMS. Volta 
6.SJMS. Watts 
1.2mu. Watta 

125 Volta 
125 Volta 



R C A RECEIVING T U 8 E MANUAL 

Grid Vol~ge (Grid No. l)* . . • . . . • • • • • • • . • • • • • • • • • • • . -7.5 -9 Volts 
Peak A-F Grid Volta&e.............................. 7.5 9 Volta 
Zero-Signal_Plate Current . . • • • • • . • • • . • • . . • • . • • • • • • • . 40

1 
~ MMlllialllia: mmperee 

!',fu.-§lpal Plate Current. . . • • . • • • • • • • . . . • • • . • • • • . • . , ..., peree 
Zero-Sp Screen Current (A_pprox.) . • . • . • . • . . • . . . . . . 3 3.3 MIiliamperes 
Mu.-Slillal Screen Current (Approx.).. . . • • . . . . • • • • • • . 7 9.5 MWiamperee 
Plate Rea1stance (Approx.) . . . . .. • . • . • • • • . . . . . • . .. . .. 14000 17000 Ohms 
Tranaconductance •••••••••.•••••.••••••••..••.•...• 5800 6000 Mlcromhoe 
Load Reaiatance.. . . .. . . . .. .. .. .. . .. .. .. .. .. . . . . .. . . 2500 2700 Ohma 
Total Harmonic Distortion . . . . .. . . • • • • • • . . . . • • . • • • . . 10 10 Per cent 
Max.-Siinal Power Output . . . . • • • . • . • • . • • • • . • • • • • • • • 1.5 2.2 Watts 

• The d-c resistance in the grid circuit ahould not exceed 0.1 me&ohm with fixed biu, or 0.5 
mea:olnn with cathode bias. 

BS 
5ACz 

HIGH-MU TRIODE 
The 7B, ia a bia:h-mu triode of the locking­

base t}'\IO for uae in resiatanc:e-coupled am­
plifier arcuits. Physical charactenatica are 

K shown in Fig. 2-4, OUTLINES SECTION. 
The tube may be mounted in any position. 
Except as shown below, the electrical char­
acteristics are the same as those for the 6SF5. 

CHARACTERISTICS 

7B4 

HBATSll VOLTAGB (A.C. or D.C.). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.3• 
HBATBR CUltRBNT . . . . . • • • • • • • . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . 0.3** 

Volta 
Ampere 

DIRBCT INTBRBLBCTRODB CAPACITANCBS-Triode Unit: 
Grid to Plate • . . • • • . . . . . . . • . • . • . • . . . . .. .. . . . . . • . . . • . . . • .. . . 1.6 
Grid to Cathode. . . . • . . • . . . . . . .. . . . . . . . • . . . . . . . • . . . . . . . . . . . . 3.6 
Plate to Cathode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . 3.4 El 

* Nolninal value ia 7 volts. ** Nominal value la 0.32 ampere. 

Triode Unit 
PLATB VOLTAGB ............................................ .. 250 mas. Volts 
TYPICAL OPBBATION and CBABACTBRISTICS: 

Values are the same as for the 6SF5. 

6AE 

POWER AMPLIFIER PENTODE 
The 7B5-L T la a power amplifier pentode 

of the locking-base type for use in the output 
etage of radio receivere designed for its char­
acterietica. The 7B5-LT ia interchangeable 
with the 7B5. Physical cbaracteriatica are 
shown in Fig. 2-7, OUTLINES SECTION. 
The tube may be mounted in any position. 

*CHARACTERISTICS 

7B5-LT 

HEATER VOLTAGE (A.C. or D.C.). . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . 6.3t 
HBATER CUltRBNT............................................ 0.4tt 

Volta 
Ampere 

t Nominal value ia 7 volts. U Nominal value is 0.43 ampere. 

As Oass A 1 AmpUfter 
Maximum ratinge and typical operating conditions for the 7B5-LT are the aame as for the 

6K6-G. 

•
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DUPLEX-DIODE 
HIGH-MU TRIODE 

The 7B6-LM ia a multi-unit tube of the 
locking-hue type contaiuina: two diodes and 
a h!l(h-mu triode in one envelope. The 7B6-
LM 18 designed for use as a combined detector, 
amplifier, and automatic-volume-control tube. 
The triode unit ia recommended for use in 
reaiatanc:e-coupled amplifier aervic:e and may 
be used under the same conditions as given 
for the 6SQ7 in the RESISTANCE­
COUPLED AMPLIFIER CHART. The 

7B6-LM ia intercha11geable with the 7B6. Pbyak:al cbaracterietica are 
OUTLINES SECTION. The tube may be mounted in any poaldon. 

-239-

7B6-LM 
METAl 

1hown in Pig. 1-4. 
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*CHARACTERISTICS 
HSATEll VOLTAGE (A.C. or D.C.). . . . . • • . • • • • . • • • • . . • • • • • • • . • • • • 6.3t 
HIIATJ:ll Ct1llllENT . . • • • • • • • • • • . . . . . . . • • . . . . • • • . • • • • • • • • • • • • • • • 0.3U 

t Nominal value ia 7.0 volts. U Nominal value ia 0.32 ampere. 

Triode Unit 

Volta 
Ampere 

PLATS VOLTAGE ..............•...•.••••••••••••••......•..... 250 ma:c. Volta 
TYPICAL OPERATION and CHAllACTElllSTICS: 

Valuea are the same a• thoae for the 6SQ7. 

Diode Unit 
cath~~~ diode unit• are independent of each other and of the triode unit except for the common 

7B8-LM 
METAL 

PENTAGRID CONVERTER 
The 7B8-LM ia a multi-electrode tube of 

the locking-baae type deaigned to perform 
limultaneoualy the function• of a mixer (lint 
detector) and of an Ollcillator in •uperheter­
odyne cm:uita. The 7B8•LM ia interc~e­
a ble with the 7B8. The phyeical charact.ena­
tic• of the 7B8-LM are shown in Fig. 1-4, 
OUTLINES SECTION. The 788-LM may 
be mounted in any J)Olition. 

*CHARACTERISTICS 
HEATER VOLTAGE (A.C. or D.C.) ......••••.•••••••••..•........ 
HEATER Ct11t1UtNT .•...•..•..••.•...••.•••••••••••.••......... 
DIRECT INTERELltCTll.ODE CAPACITANCES:0 

Grid No. 4 to Plate ........................................ . 
Grid No. 4 to Grid No. 2 .••••••••••••••••••••••••••••••••••• 
Grid No. 4 to Grid No. 1 •...••••••.•••••••.•••••.••••••••••• 
Grid No. 1 to Grid No. 2 ................................... . 
Grid No. 4 to All Other Electrodes - R-F Input ..••••.••••••••• 
Grid No. 2 to All Other Electrodes Except Gnd No. 1 -Oec. Output 
Grid No. 1 to AU Other Electrodes E:a:ept Grid No. 2 -o.c. Input 
Plate to All Other Electrodes-Mixer Output ..•..•.••••••••••. 

6.3t 
0.3tt 

0.3 ma:c. 
0.2 

0.15 
0.8 
10 
3 

4.8 
12 

0 With lheU connected to cathode. 
i Nominal value it 7 volts. U Nominal value la 0.32 ampere. 

ex 

As Frequency Converter 
PLATE VOLTAGE.............................................. 250 ma:c. Volta 
Scum, VOLTAGE (Grid• No. 3 and No. 5). . . • • . • • • . • • • . . . . . • • . . • 100 m,s,r. Volta 
ANODE-Gil.ID VOLTAGE (Grid No. 2) .••••• ,, ••••.•••••••.. , • • • • . • 200 ma:c. Volta 
ANOl>II-Gll.lD SU.PLY VOLTAG111. . • . • • • • • • • • • • • • • • • • • • • • • • • • . • . • 250 ""'"· Volta 
TOTAL CA THODS Ctlll.ll.ENT. . . • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • . • • • 14 ma:c. Milliamperes 
TYPICAL OPSRATION: 

Plate Voltage • • • • . • • • • • • • • • • • • .. • • • • • • • • • • • • . . • . • • • 100 250 Volta 
Screen Volta&e . . • • • . • . • • • • • • • • • • • • • • • • • • • . • • • . . . . . • 50 100 Volta 
Anode-Grid Voltage................................. 100 2501 Volta 
Control-Grid Voltap . • . • . • .. • . .. • . • • . .. • • . . . . . • . . . . -1.5 ~ Volte 
Olcillator-Grid R-tance (Grid No. 1) • • • • • • • • • • • • • . . 50000 50000 Ohma 
Plate Reaistance (Approx.) . . • • • • • • • • • • . • . • • • • • • • • • . . 0.6 0.36 Mecc,bm 
Conversion TraD1Conductance. • • • • • • • . • • • . • • • . • . • . • . . 360 550 Mlcrombol 
Convemon TraDICOnductance. . • • . • • • • • • • • • • • • • • • • • • • 3t 61 Mic:romboll 
Plate Cunent. . • • .. • • • • • • . . . . .. . . • .. • . .. • • • • • • • • .. . 1.1 3.5 Milliampere• 
Screen Current. • • • • • • • • • . . . • . . . • • . • • • • . • • • • • • • • • • • • 1.3 2. 7 Milliampere• 
A.node-Grid Current • . • • • • • • . . • • • • • • • • • • • • • • • • • • • • • • 2 4 Milliampere• 
Oaciliator-Grld CWTeJ1t.............................. 0.25 0.4 Milliampere 
Total Cathode Current.............................. 4.6 10.6 Milllamperee 

,: Anode-grid aupply voltages in e:a:elB of 200 volts require the wie of a 20000-ohm voltaae­
dropplng reeiator by-J)l!Ned by a 0.1 ,.f condemer. 

-t With grid biu of -20 volts. I With grid biaa of -35 volts. 

7C5-LT 

BEAM POWER AMPLIFIER 
The 7C5-LT ia a beam power ampWler of 

the locking-hue type for wie In the output 
atage of radio receiver•• The cbaracteriaucl 
of the 7C5-LT are similar to those of the 6V6. 
The 7C5-LT ii interchangeable with the 
Type 7C5. The pbyaical cbaracteriltiCI of 
the 7C5-LT are abown In Fig. 2-9, OUT· 
LINES SECTION. The tube may be 
mounted in any J)Olition. 
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*CHARACTERISTICS 
HuTJ:a VoLTAGB (A.C. or D.C.).. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 6.3t 
HSATBR Ct/RRBNT • • • • • • • • • • • • • • • • • • • .. • • • • .. • • • .. • • • • • .. • • • • • 0.46U 

Volta 
Ampere 

t Nominal value ia 7 volta. tt Nominal value la 0.45 ampen. 

AA AmpUfler 
The maximum ratinp and tYPical operatin& conditiona for 7C5-L T are the ume u tbe 

6V6. 

8V 

TRIPLE-GRID 
DETECTOR AMPLIFIER 

The 7C7 la a triple-erid detector amplifier 
of the lockinv;-baae type recommended for 
aervice aa a b1aaed detector. Ph,aic!! char• 
acteriatial of the 7C7 are shown 1n Fi1. 2-4, 
OUTLINES SECTION. The 7C7 may be 
mounted in any position. 

*CHARACTERISTICS 

7C7 

HBATBR VOLTAGB (A.C. or D.C.). • • • • • • • • • • • .. .. • .. .. • • • • • .. .. • 6.3t Volta 
HSATBR CuaUNT • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • o.1su Ampere 
GlllJ)-PLo\TB CAPACITANCr •••.•••••• ,, ••••••••••••• , •••• , •• ,.. 0.007 .as. ,.,.( 
lJIPUT CAPACITANcr • • • • • • • .. .. • • • .. • .. • • • .. • • • .. • .. .. .. .. .. • 5.5 ,.,.f 
OUTPUT CAPACITANCr .................. , , ........ , • , , , , , .. .. • 6.5 ,.,J 

t Nominal value la 7 volta. it Nominal value la 0.16 ampere 
• With doae-fittin1 shield connected to cathode. 

AA Clau A1 Amplifier 
PLATS VOLTAGB ••••••••••••••••••••••••••••••••••••••••••••• 
ScUBN VOLTAGB, ••••••••••••.••••••••••••••••••••••••••••••• 
ScllBBN SUPPLY VOLTAGB •••••••••••••••••••••••• ,.,, •••••••••• 
GRID VOLTAGE ••••••••••••••••••••••••••••••••••••••••••••••• 
PLATS DISSIPATION ••••••••••••••••••••••••••••••••••••••••••• 
ScassN DISSIPATION ......................................... . 
TYPICAL OPERATION and CBAllACTBRISTICS: 

300 lllff, Voltl 
100 mas. Volta 
300-.s. Volta 

0 ,nln. Volta 
1.0.as. Watt 
0,1 lllff, Watt 

Plate Volta1e • • • • • • . • . . . • • • . . . • . • . • . • • • • • • • . . . • . . . . 100 250 Volta 
~n Voltap . • . • . . . . . . . • • . . • . . . • • • • • • • • • • . . . . . • . . 100 100 Voltl 
Grid Voltap....................................... -3 -3 Volta 
Supix-,r ......................................... Connected to cathode at IOCket 
Internal Shield ..................................... Connected to cathode at eocli:et 
Plate Reaiatance (Approx.) • • • • • • • • • • • • • • • • • • • • • • • • • • 1.2 2 Meaobma 
Tranaconductance • . • • • • • . • . . . • • . . . • • • • • • • • .. • • • . . . • 1225 1300 Mk:rombol 
Plate Current...................................... 1.8 2 Mllllamperee 
Screen Current. . • • • • • • • . . . . . • .. • • . • .. .. .. • .. . • • . . . . 0.4 0.5 Milliampere 

G.K ~026p°' 

l'y K 

8 
H SOR8S H 
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DUPLEX-DIODE TRIODE 
The 7E6 la a multi-unit tube whlcb con­

taina two diodes and a medium-mu triode. 
It la of the lockinl•bate t)'Jle and may be 
mounted in any position. The 7E6 le de­
li1ned for uee aa a combined detector, 
amplifier. and automatic-volume-control tube 
In radio receivers. Pb~ c:baracteriatial of 
the 7E6 are shown in Fi&. 2-4, OUTLINES 
SECTION. 

*CHARACTERISTICS 
HaATBll VOLTAGB (A.C. or D.C.)............................... 6.3t 
HBATBR CuaasNT ......... ••••••••••• ........................ 0.3U 

t Nominal value le 7 volts. tt Nominal value la 0.32 ampere. 

Triode Unit-AA Cla11 A1 Ampllfter 

7E6 

Volta 
Ampere 

Muimum ratlnp and t:,pk:al operation for the 7E6 are the ame u for the 6R7. 
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7E7 

RECEIVING T U B E 

DUPLEX-DIODE PENTODE 
The 7E7 ia a multi-electrode tube contain­

in111 two diodee and a pentode in one bulb. 
It ia of the lockin111-bue type, and can be 
mounted in any position. The 7E7 ia In• 
tended for u•e a• a combined detector, 
amplifier (audio-, radio-, or lntermediate-fre­
quenc:y ), and automatic-volume-control tube. 
Ph}'sical charac:teriatica of the 7E7 are lhown 
in Fig. 2•, OUTLINES SECTION. 

*CHARACTERISTICS 
HEATER VOLTAGE (A.C. or D.C.) ...•..••••••.•.••.•.•••.......• 
HBATBll CU..llBNT •••••••••••••••..••••••••.•.•.•••.••••.•.••• 
GllID-PLATS CArACITANC~ ••••..•...••••...•••...•..••.••..••. 
INPUT CAPACITANC~ •..•••••.•••.....•••.•.•.....•••.•...•... 
0uTPvT CAPACITANC~ ...•••••.•.••.•.••...•••.••.....••••...• 

MANUAL 

•

Poi c 2 

Poz G1 
II 

p ~3 

e 
H BS H 

8AE 

6.3f Volta 
0.3 t Ampere 

0.005 ""'"· ,.,.f 4.6 ,.,.f 
4.6 i-,J. 

• With d011e-fittil)g lhield connected to cathode. 
t Nominal value 11 7 volt•• ii Nominal value ia 0.32 ampere. 

Pentode Unit-As Class A1 Amplifier 
PLATE VOLTAGE ....•••.....••••••....•.•.................•... 
Scuu VOLTAGE (Grid No. 2) ••••••••••..••.•..••..••••••••••. 
TYPIC.U. 0nllATION: 

~VfZ,::::::::::::::::::::::::::::::::::::::::::::: 
Grid Voltaiie (Grid No. 1) .•.•.•...•••••••••••••••••••••••••• 
Plate Current ..••.• : ••.•.••..........•..........•.......•.. 
Screen Current ...•...•.•.•.......•....•........•.•...•..... 
Plate Resiltance (Approx.) ..................•....•••.....•.. 
Tran•conductance •••..•...•...•.........•.•.........•.••..• 
Grid Bias for tran•conductance of 2 micromhoa ...•.......•..... 

7F7 

TWIN-TRIODE AMPLIFIER 
The 7F7 ia a multi-electrode tube of the 

locking-base type emoloyiD.111 two high-mu 
triodee In one bulb. rt will be found u•eful 
u an amJ?lifier or a phue inverter. The two 
units are mdeeendent except for the common 
heater. Phf81cal charactermtic• of the 7F7 
are •hown 1n Fill:. 2•, OUTLINES SEC· 
TIONS. The 7~ can be mcnmted In any 
poaitlon. 

*CHARACTERISTICS 

250 maz. Volt• 
100 maz. Volt• 

250 
100 
-3 

7.5 
1.6 
0.7 

1300 
-42.6 

Volt• 
Volt• 
Volt• 
MWlam 
MilUa 

perea 
mperee 

~~~ 
Volt• 

GTz GT1 

PTz PT1 

KTz KTI 

II 

H BS H 

8AC 

HBATD VOLTAGE (A.C. or D.C.). • . . . . . . . . . . . . . • . . . . . . . . • • • • . . . 6.ai 
HSATJ:ll CUllllBNT • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 0.3:t 

Volta 
Ampere 

t Nomlnal value la 7 volta. U Nominal value ia 0.32 ampere. 

Each Triode Unit-As Class A1 Ampllfler 
PLATE VOLTAGE .••.•••••.•.•••••••.....•..................... 
GRID VOLTAGE ••••...•..•••..•.•...•......................... 
PLATS DISSIPATION ....•.•.................................... 
TYPICAL OPJ:JlATION: 

ialf~rn:_:_::::::::::::::::::::::::::::::::::::::::::::: 
Plate Re•latance .....•.....•.•..•.............•••...•.•..••. 
Amplification Factor ....•••••••.•.....••••••..•............. 
Tran•conductance •..•••.•.••.•••••.•.•.••••........•..•••.. 

7G7/ 
1232 

TELEVISION AMPLIFIER 
PENTODE 

The 7G7/1232 is a triple-lllrid tube of the 
locklD.111-ba•e type. It ia intended for u•e in 
video amplifien of television receiven and in 
otber apDlication• where a tube having hi111h 
tran•conauctance II required. Phyaical char­
acteristic• of the 7G7 /1232 are shown in Fill:. 
2•, OUTLINES SECTION. The 7G7/12al! 
can be mounted In any poaition. 
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250 ma. Volta 
0 min. Volt• 

1.0 ma. Watt 

250 Volta 
-2 Volta 

2.3 Milliamperes 
«ooO Ohms 

70 
1600 Mlcromho• 
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*CHARACTERISTICS 
HBATBR VOLTAGE (A.C. or D.C.) .............................. . 
Hu.UR CURRBNT •••••••••••••••••••••••••••••••••••••••••••• 
GRD>-PLATE CAPACITAMCB"t •.•••••••••••••••••••••••••••••••••• 
IMPUT CAPAClTANC .......................................... . 
OUTPUT CAPAClTANcr ••.••••••.•••••..••••••••••••••••••••.•• 

MANUAL 

6.3f 
0.45U 

0.007 1MO%. 
9 
7 

Volta 
Ampere 

:l ,.,., 
• With cl011e-fittlna: 1hleld connected to cathode. 
t Nominal value ii 7 volt•. U Nominal value ii 0.48 ampere. 

As Oaa A1 Ampllfler 
PLATE VOLTAGE ...••••••••••••••••••• , •••••••••• , ...•••... ,,, 
ScRBBN VOLTAGE (Grid No. 2) ................................ . 
ScRBBN SUPPLY VOLTAGE •••• ,, ••• ,., •• ,.,., ••••.•...•••.• ,,,., 
PLATE DlllSlPATlON .• , , .••••• , ••••••.• , ... , .. , ••••... , •... , , •• 
ScRBBN DISSIPATION ••••••••. , •••. , •• , • , , •• , •.••. , •••• , . , , .... 
TYPICAL OPERATION: 

250 mu. Volta 
100 ma. Volta 
250 ,na,r. Volta 
1.5 "'°"· Watte 
0.2,nas. Watt 

~nVf~ ::::::::::::::::::::::::::::::::::::::::::::: ~ ;~:: 
Grid Volta&e (Grid No. 1). • . . . • . • . . . • . • . . . . . • . . • • • . • • . . . • . . . -2 Volta 
Suppre110r ............................................... Connected to cathode at IOCket 
Plate Current. . . . . . • . • • • • • . . . . • • . . . . . • . . . . • . . • • . . • • . . • . . . . . 6 MWlamperee 
Screen Cunent ...•• ,....................................... 2 MWiamperee 
Plate Reaiatance (ApproJC,) . . . . . . • . . . . . • • . . • . . . • • • • • . . • • . . . . . 0.8 Mea:ohm 
TralllCOnductance • • • • • • • • • • . . . • • .. .. . • • • . • • • • . . • • . • • . • . • . • . 4500 Micromhol 
Grid Voltaa;e0 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • -o Volts 
° For cathode current cut-off. 

av 

TRIPLE-GRID SUPER-CONTROL 
AMPLIFIER 

The 7H7 is a triple-grid aml>lilier of the 
locking-hue t,YI)!, Physical characterlatlca 
are lhown in Fig. 2-4, OUTLINES SECTION. 
The tube may he mounted in any poe.itlon. 

*CHARACTERISTICS 
ffu.TER VOLTAGE (A.C. or D.C.) ..... , ................. , •.•. , .. 
HBATBR CURRBKT ••••••••••••••••••••••••••.••••••••••••••••• 
DIRECT INTBRBLIICTRODE CAl'AClTANCES:• 

Grid to Plate •...••...••..........••........................ 

=ti:::::::::::::::::::::::::::::::::::::::::::::::::::: 

6.3f 
o.3U 

7H7 

Volta 
Ampere 

0.007 ma,r. l'l'f 
8.0 ,.,.f 
7.0 ,.,.f 

• With cloae-ftttin& a1iield connected to cathode. 
t Nominal value la 7 volt•• ttNominal value ii 0.32 ampere. 

As Class A1 Amplifler 
PLATE VOLTAGE ............................................ .. 
5caBBN VOLTAGE (Grid No. 2) , ................. , ............. . 
ScBEN SUPPLY VOLTAGE , , .••••••• ,, ,. ,, , ..• ,, ••. , .......•••• , 
GRID VOLTAGE (Grid No. 1) •.•••••.••••••.•.•• , , • , • , ........ .. 
PLATE DlllSIPATION ......................................... .. 
5cBBBN DlllSIPATION ••.•.•••.•••..• , •••••...•...••••.......... 

300 ma,r. Volta 
150 ma,r. Volts 
300 ma,r, Volte 

0 mi11. Volte 
2.5 mas, Watts 
0.5 "'°"· Watt 

TYPICAL OPERATION aa Cl•• At Amplifier: 
Plate Voltap • • • • • • .. • • • • • . • • .. .. • • • • .. • • • • . . . . . . . . 100 250 Volta 
Screen Voltap .. • •• .. •• •• •• .. .. •• .. •. •. .. .. .. •. . . • . 100 150 Volta 
Suppreaaor ......................................... Connected to cathode at aocltet 
Internal Shield ..................................... Connected to cathode at IOCket 
Grid Voltap... •• .. •• •• •• •• .• .. .• .. .. .. .. .. .• .. .• .. -1 -2.5 Volta 
Plate Current. • . • . • • • • • . • .. . • . . .. . . . • . • .. . . . • . • .. . . 8.2 9.5 Milliamperes 
Screen Current. • . .. • . • . • • • • .. .. .. .. .. . • • • • • • . . . . . . . 3.3 3.5 Milliamperee 
Plate Realatance (Approx.) • . • • .. . • . . • . . . . . .. .. • • . . . . 0.25 0.8 Mea;ohm 
Tranaconductance .. • . . . . . .. .. .. . . • • . • . . .. .. .. . • .. .. 3800 3800 Mlc:romhoa 
Grid Voltaa:e for Tramconductance •36 micromhoe..... -12 -19 Volte 

TRIODE-HEPTODE CONVERTER 
The 7 J7 la a multi-electrode tube conalatin& 

of a triode OICillator and a beptode mlnr In a 
linlde bulb. It ii of the locking-baae Jype, 
and can be mounted In any_p:iaitlon. Ph~· 
ical cbanlcteriatica of the 7 J7 are ahown In 
Fi&. 2-4, OUTLINES SECTION. 
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*CHARACTERISTICS 
HEATER VOLTAGE (A.C. or O.C.} ............................. .. 
H1tAn1t Cuaa1tNT ........................................... . 
DlllltCT INTEllltLECTllODE CAPACITANCES:** 

Heptode Grid No. 1 to Heptode Plate ........................ . 
Heptode Grid No. 1 to Triode Plate ......................... . 
Heptode Grid No. 1 to Triode Grid and Heptode Grid No. 3 .... . 
Triode Grid to Triode Plate ................................ .. 
He_ptode Grid No. 1 to All Other Electrodes-R-F Input ....... . 
Triode Plate to All Other Electrodes Except Triode Grid NG. 1 

and He~ode Grid No. 3 -o.c. Output ..................... . 
Triode Gnd and Heptode Grid No. 3 to All Other Electrodes Except 

Triode Plate -Oac. Input ................................ .. 
Heptode Plate to All Other Electrodes •Mixer Output ......... . 

MANUAL 

6.3t 
0.3ti 

Volta 
Ampere 

0.01 max. ,.,.f 
0.1 ma:c. ,.,,,r 
0.2 mu. ,,,,,,f 
1.0 ,,,,,,r 
5.5 ,,,,,,f 

2 ,,,,,,f 
8.5 
7.5 

** With close-fitting shield connected to cathode. 
t Nominal vlaue is 7 volts. U Nominal value Is 0.32 ampere. 

As Frequency CQnverter 
HBPTODB PLATE VOLTAGE ............. , ..................... .. 
HEPTODB ScREEN VOLTAGE (Grida No. 2, 4 and 5) .............. .. 
HEPTODE SCREEN SUPPLY VOLTAGE ......... ,. ................ .. 
HEPTODlt CONTROL-GRID VOLTAGE (Grid No. 1) ••.•••••.•..••.•.. 
TRIODE PLATE VOLTAGE ...................................... . 
TlllODE PLATE SUPPLY VOLTAGE* ............................. .. 
HEPTOl>E PLATE DISSIPATION ................................. . 
HEPTOl>E ScllEEN DISSIPATION ................................ . 
T1tlODE PLATB DISSIPATION ................................... . 
TOTAL CATHODE CUR.RENT ................................... .. 
TYPICAL OPERATION: 

Heptode Plate Voltage ............................ .. 
Heptode Screen Voltage ............................ . 
Heptode Control-Grid Voltage ...................... . 
Triode Plate Voltage ............................... . 
Triode Grid Resistor ............................... . 
Heptode Plate Resistance ......................... .. 
Conversion Transconductance ....................... . 
Heptode Control-Grid Voltage for conversion transcon• 

ductance of 2 mlcromhoe ........................ .. 
Heptode Plate Current ............................. . 
He_ptode Screen Current ........................... .. 
Triode Plate Current ............................... . 
Triode Grid and Heptode Grid No. 3 Current ......•... 
Total Cathode Current ............................. . 

* Applied through 20000-ohm voltage-dropping resistor. 

100 
100 
-3 

100 
50000 

0.3 
260 

-20 
1.1 
3.1 
3.7 
0.3 
8.2 

Characterllfia of Triode Unit Only 

300 max. 
100 ma:c. 
300 ma:c. 

0 min. 
150 ma:c-
300 ma:c. 
0.5 ma:c. 
0.3 ma:c. 

1.25 ma:c. 
14 ma:c. 

250 
100 
-3 

200-
50000 

1.5 
300 

-20 
1.3 
2.9 
5.4 
0.4 
10 

Volts 
Volta 
Volts 
Volts 
Volts 
Volts 
Watt 
Watt 
Watts 
MWiamperes 

Volta 
Volts 
Volta 
Volts 
Ohms 
Megohms 

Mlcromhoe 

Volta 
Milliamperes 
Milliamperes 
MWiamperes 
Milliampere 
Milliamperes 

The transconductance of the triode unit, not oecillating, is approximately 1350 micromhoe 
when the plate voltage is 150 volts and the grid voltage is -3 volta. 

7Q7 

PENTAGRID CONVERTER 
The 7Q7 is a multi-electrode vacuum tube 

of the locking-base type designed to per­
form simultaneously the functions of a 
mixer (first detector} tube and of an oecillator 
tube in auperhete1odyne circuits. Dimen­
sion• of the 707 are Bhown in Fig. 2-4, OUT­
LINES SECTION. The tube may be 
mounted in any position. Inatallation (ex• 
cept for the socket} and application are 
similar to that for the 6SA7. 

*CHARACTERISTICS 
HBATBR VOLTAGE (A.C. 01" D.C.} .......•.•..•.........•••.•.•.. 
HEATER CUR.RENT ........................................... . 
0tR.ECT INTIERELBCTR.ODE CAPACITANCBS:t 

Grid No. 3 to All Other Electrodes and Base Shell -R-F Input .. . 
Plate to All Other Electrodes and Base Shell - Mixer Output .... . 
Grid No. 1 to All Other Electrodes and Base Shell. .....•....... 
Grid No. 3 to Plate ..•...•..••.•••.............•.......••.•. 
Grid No. 1 to Grid No. 3 .....•.....•...•••..............••.• 
Grid No. 1 to Plate ........................................ . 
Grid No. 1 to All Other Electrodes (Except Cathode) and Base 

Shell ................................................... . 
Grid No. 1 to Cathode ..................................... . 

6.3• 
0.3** 

Volta 
Ampere 

i :i 
1 ,,,,,,r 

0.2 ma:c. 1111f 
0.2 ma:c. ,.,.r 

0.15 ma:c. ,,,,,,r 
5 

2.2 
Cathode to All Other Electrodes {Except Grid No. 1) and Base Shell.................................................... 6 

t With cloae•fittin1 Bhield connected to cathode. 
* Nominal value ill 7 volts. • Nominal value is 0.32 ampere. 
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A. Frequency Converter 
PJ.4TB VOLTAG& •..•.....•.•......••••••.•.•.•.•.••.••. , . , ...• 
GRID No. 2 AND No. 4 VoLTAGB ............................... . 
GRIDS No. 2 AND No. 4 SUPPLY VoLTAGB •..••.••••.•••••.•...•.. 

300 ma:r. Volta 
100 ma:11. Volta 
300 ma:r. Volta 

GRID No. 3 VoLTAGB ....................................... .. 
PLAT& AND GRIDS No. 2 AND No. 4 DISSIPATION (Total) ••.•.•.•.. 
GRIDS No. 2 AND No. 4 D1ssIPATION .......................... .. 

0 min. Volta 
2 max. Watta 
1 maz. Watt 

TOTAL CATHODE CuaR&KT .................................... . 
TYPICAL OPERATION with Self-E:i:citation: 

14 ma:r. Milliamperes 

Plate Voltage .................................... .. 
Grids No. 2 and No. 4 Volta11e ..................... .. 
Grid No. 3 (Control) Voltage ...................... .. 
Grid No. 5 Voltage ............................... .. 
Grid No. 1 Reaiator ............................... .. 
Plate Current .................................... .. 
Gricla No. 2 and No. 4 Current ..................... .. 
Grid No. 1 Current ............................... .. 
Total Cathode Current ............................ .. 
Plate Realatance (Appro:i:,) ........................ .. 
Convenion Traneconductance ...................... .. 
Conversion Tranac:onductance (Appro:i:.)U ........... .. 

it With &rid No. 3 bias of -35 volta. 

100 
100 

0 
0 

20000 
3.3 
8.5 
o.s 

12.3 
0.5 
525 

2 

POWER AMPLIFIER PENTODE 

7f 

The 12A5 la a power amplifier pentode 
designed for uae in a--c/d-c receivers or in 
automobile receivers. The heater la center­
tapped to provide for either aeriea or parallel 
operation. Physical characteriatica are ahown 
in Fi11, 2-19, OUTLINES SECTION. The 
tube may be mounted in any p011ition. 

*CHARACTERISTICS 

250 
100 

0 
0 

20000 
3.5 
8.5 
0.5 

12.5 
1 

550 
2 

Volta 
Volta 
Volta 
Volta 
Ohma 
Milliamperee 
Milllamperee 
Milliampere 
Milliamperee 
Mqohm 
Mlcromh01 
Micromhoa 

12A5 

HSATBll VoLTAG& (A.C. or O.C.). . . • • • • . . . . . • . . 6.3(parallel) 12.6(aeries) Volta 
HBATBR CURRBNT .. .. . • .. . . • . . • .. . • • • . . . • . . .. 0.6 0.3 Ampere 

A. Class A1 Amplifter 
PLATS VOLTAGB .•.•.............••.•••......•..••••.. 
ScuBN VOLTAGE, ....... , ................ ,., ........ . 
PLATS DISSIPATION .................................. . 
Sclt&BN DISSIPATION •.• , ..................... , ....... . 
TYPICAL OPBRATION and CBAllACTBRISTICS: 

Pia~ Voltage ............................. . 
Screen Voltage ...•..•.•.....•.....••..•.... 
Grid Voltage_. ............................ .. 
Peak A-F Gnd Voltage .................... .. 
Zero-Sp Plate Current ................. .. 
Maz.-Signal Plate Current .....••..••........ 
Zen>Sp Screen Current ................ .. 
Mu.-Signal Screen Current ................ .. 
Plate Reaiatance (Approz.) ................ .. 
Tranac:onductance ......................... . 
Load Reaiatance ...................... · · , ... 
Total Hannonic Distortion ................ .. 
Mu.-Slcnal Power Output ...•.............. 

100 
100 
-15 

15 
17 
19 
3 

6.5 
50000 

1700 
4500 

12 
0.8 

TRIODE-PENTODE 

180 ma:r. 
180 ma:r. 

8.25 ma:r. 
2.5 maz. 

180 
180 
-25 

25 
45 
48 

8 
14 

35000 
2400 
3300 

11 
3.4 

Volta. 
Volta 
Watts 
Watta 

Volta 
Volta 
Volta 
Volta 
Milliamperes 
Milliamperee 
Milliamperes 
~~=mperes 
MicromhOI 
Ohma 
Per cent 
Watts 

The 1288-GT la a heater-cathode type of 
tube combiuina: a high-mu triode and an r-f 
ixntode in one bull>. The triode may be 
Uled u a detector and the pentode aa an r-f 
or 1-f amplifier. Heater operation ia similar 
to that of the 12A8-GT ezcept for the differ• 
ence in current rating. For cathode con­
nection, refer to the 6A8. 

12B8-GT 

8T 
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CHARACTERISTICS 
HBATH. VoLTAGB (A.C. or D.C.). . . . . • . • • . • • . . . • • . • • . • • . . . . . . . . lZ.5 Volta 
HBATBR CURRENT . • . . . • • . • • • . . • . . . • . . . • . . . . . . . . . . . . . • • . • . . . . . 0.3 Ampere 
DIRECT lNTBRBLll:CTllODB CAPACITANCES: 

Triode Grid to Triode Plate. . . . . . • . • • . . . . . . . . • . • • . • . . .. . • . • • . 2.3 ~~ 
Triode Grid to Triode Cathode. . . . . . . .. . . . • . • . . . • . . . . . . . . . . . . 5 ,.,.. 
Triode Plate to Triode Cathode . . . . . . • . . . . . . . . . . • . • • • • . . • • • • . 6.3 ~ 
Pentode Grid to Pentode Plate. . . . • . . . . . . .. • . • • • . . . . . . .. .. • . • 0.015 _. 
Pentode Input . . . • • • . . . . . . . . . • . . . . . . . • • . . . . . • • • . . . • . . • . • • • . 5.2 ,.,.f 
Pentode Output. . . . . . . . . . . • . . . • . . . . . . . • . . . • . . . . • . .. • . . . . • . • 9.6 ,.,-f 
Pentode Grid to Triode Grid. . .. .. • . . . • . . . . • . . .. • • .. • . • . . .. • . 0.002 ,.,.f 
Pentode Plate to Triode Grid . . . . • • . . . . . .. . . . . • . . • . . • . .. . . . . . 0.078 ,.,.f 
Pentode Grid to Triode Plate .......................... , . . . . . 0.003 ,.,.f 

MAXIMUM OVB11ALL LENGTH ......•. , • .. . . • • . .. .. • • .. . .. .. .. . .. 3 ,\" 
MAXIMUM SBATll:D HEIGHT..................................... 3• 
MAXIMUM DIAMETEll ...•• , ••••..•••.••••••••••••• , , •••••• , • • • 1 /r" BULB....................................................... T-9 
CAP. . . . . .. .. • .. . .. • • . . . .. . . . .. . . . . .. .. .. . .. .. • .. .. . . . .. • .. • . Skirted Miniature 
BAS& .. ...... , •...•••.•... , ............ , , ................... Intermediate Shell Octal 8-Pln 
MOUNTING POSITION ..........••.....•..... , . . . . . . . . . . . . . . . • . . Any 

As ClaN A1 Ampllfler 

PLATB VOLTAGB ....•••..••.........•••.....•..••. 
ScaBll:N VoLTAGB (Grid No. 2) ...•....••••••••.•••. 
Gam VOLTAGE (Grid No. 1) ...................... . 

Triod, Unit 
90 

P,ntod, Unit 
90 Volta 
90 Volta 
-3 Volta 

PLATB CUJtRENT .........•.••....•••••••••.••..••• 
ScuBN Cuaall:NT ................................ . 

0 
2.8 7 Milliamperea 

2 Milliamperea 
AMPLIFICATION FACTOR ...••.•...•••.•••.••••••.... 
Pu.Ts RssISTANCE .............................. . 

90 
37000 

2400 
200000 Ohm• 

TBANSCOIIDUCTANCB , . , . , , .•. , .....• , , , , , , . , ..•••. 
TRANICONDUCTANCE with -42.5 volt& biaa .......... . 

12H6 

12SA7-GT 

12SF5-GT 

TWIN DIODE 
The 12H6 is a metal tube of the heater­

cathode tyi>e containing two diodes in one 
envelope. Except for the heater rating of 
12.6 volt& and 0.15 ampere, the electrical 
characteristics are the same as those of the 
6H6. Physical characteristics are shown In 
Fig. 1-1, OUTLINES SECTION. The tube 
may be mounted in any J)Olition. 

PENTAGRID CONVERTER 
The 12SA7-GT is a pentagrid converter of 

the heater-cathode type. Except for it& 
heater which operates at 12.6 volt& and 0.15 
ampere, and the interelectrode capacitances 
the electrical and physical characteristics of 
the 12SA7-GT are the aame as those of the 
6SA7-GT. For heater operation, refer to 
the 12A8-GT. 

HIGH-MU TRIODE 
The 12SF5-GT ia a high-mu triode of the 

heater-cathode type. Refer to the 6SF5 for 
electrical characteristics except capacitancea 
and heater rating. The heater is designed 
for operation at 12.6 volt& and 0.15 ampere; 
refer to the 12A8-GT for discll88ion of heater 
operation. Dimensions are shown in Fig. 
2-5, OUTLINES SECTION. The 12SF5-GT 
may be mounted in any position. 
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7AZ 

8BC 

G 1 K 

G3 G2 
6 

H H 

8 
SL K[Y p 

GT-8N 

•

GI K 

G3 Gz 
6 

H H 

8 
SL KEY P 

GT-8N 

88D 

"oz "01 

K Pr 
6 

Gy H 

8 
SL KEY H 

GT-8Q 

DIODE SUPER-CONTROL 
AMPLIFIER PENTODE 

The 12SF7 i9 a metal tube of the alngle­
ended type containing a single diode and a 
super-control amplifier pentooe. Exce_pt for 
the heater rating of 12.6 volte and 0.15 
ampere, the electrical and physical charac­
terlatlca of the 12SF7 are the eame as those 
of the 6SF7. For heater operation, refer to 
the 12A8-GT. The 12SF7 may be mounted 
in any poeltion. 

TRIPLE-GRID SUPER-CONTROL 
AMPLIFIER 

The 12SG7 la a metal tube of the single­
ended type. Except for the heater ratlnir of 
12.6 volte and 0.15 ampere, the electrical and 
physical characteristlca of the 12SG7, are the 
aame as tboee of the 6SG7. For heater 
opel'lltion, refer to the 12A8-GT. The 
12SG7 may be mounted in any position. 

TRIPLE-GRID DETECTOR AMPLIFIER 
The 12SJ7-GT is a single-ended glass tube 

of the triple-grid type with a sharp cut-off 
characteristic. Except for the heater rating 
of 12.6 volte and 0.15 ampere, the electrical 
and physical characteristics of the 12SJ7-GT 
are the eame as those of the 6SJ7-GT. For 
heater operation, refer to the 12A8-GT. 

TRIPLE-GRID SUPER­
CONTROL AMPLIFIER 

The 12SK7-GT ii a triple-grid super-control 
amplifier having Bingle-ended construction. 
Except for itlJ heater rating of 12.6 voltlJ and 
0.15 ampere, the electrical and physical char­
acterlstica of the 12SK7-GT are the aame ae 
thoee of the 6SK7-GT. For beater operation, 
refer to the 12A8-GT. 

TWIN-TRIODE AMPLIFIER 
The 12SN7-GT is a single ended twin­

triode amplifier having separate terminals for 
each cathode. Except for the heater rating 
of 12.6 volts and 0.3 ampere, the electrical 
and physical characteristics of the 12SN7-G T 
are the eame as those of the 6SN7-GT. For 
heater operation and cathode connection, 
refer to the 12A8-GT and 6A8, respectively, 
but l(ive consideration to the irreater heater 
current of the 12SN7-GT. 

DUPLEX-DIODE 
HIGH-MU TRIODE 

The 12SQ7-GT i9 a single-ended g)a• tube 
contaimnir two diodes and a high-mu triode 
in a single envelope. Except for itlJ heater 
ratilllli of 12.6 voltlJ and 0.15 ampere, the 
electncal and physical cbaracteratica of the 
12SQ7-GT ,ue the aame aa thOle of the 
6SQ7-G'I. For heater operation, refer to 
the 12A8-GT. 
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12SR7 
METAL 

14A7/ 
12B7 

25A6-GT 

25A7-GT 

25B5 

DUPLEX-DIODE TRIODE 
The 12SR7 ii a metal tube of the aincfe­

ended type containing two diodes and a 
triode In a ainale envelope. Physical char­
acterlatica are tlie 1ame aa tboN of the 6SR7. 
Except for the beater rating of 12.6 volta 
and 0.15 ampere, and the capacitanc:ea, the 
electrical characteriatica of the 12SR 7 are the 
ame u tboN of the 6SR7. The capacitancea 
of the 12SR7 a~, grid-plate, 2.4 i,,.f; grid­
catbode, 3.6 ,.,.1; plate-cathode, 2.8 i,i,f. 

TRIPLE-GRID SUPER-CONTROL 
AMPLIFIER 

The 14A 7 /12B7 is a super-control amplifier 
pentode of the locking-bale type. Except for 
beater ratin.11 and ca_pacitancee, the electrical 
cbaracteristtca are the 1ame aa tboee of the 
6SK7. Grid-plate Capacitance Is 0.005 ,.,,I; 
input, 6 ,.,,I; output, 7 ,.,.f. The beater i• 
designed to be operated· at 12.6 volts and 
0.15 ampere (nominal val uea are 14 vol ta, 
0.16 ampere). Dlmenaiona are shown in 
F'tg. 2-4, OUTLINES SECTION. The 
14A7/12B7 may be mounted in any position. 

POWER AMPLIFIER PENTODE 
The 25A6-GT is a power amplifier pentode 

deaia:ned for use in "d-c power ltne" or 
"unfvenal" type receivera. The electrical 
characteriatica of the 25A6-GT are the aame 
aa thoee of the 25A6. Dimenaiona are shown 
in Fig. 2-8, OUTLINES SECTION. The 
tube may be mounted in any poaition. 

RECTIFIER-PENTODE 
The 25A7-GT is a heater-cathode type of 

tube containing a half-wave rectifier and a 
power amplifier pentode in one envelope. 
Electrical characteriatica are the aame aa 
thoae of the 25A7-G. Dimenaiona are ahown 
in Fig, 2-8, OUTLINES SECTION. The 
25A7-GT may be mounted in any poaitlon. 

DIRECT-COUPLED POWER 
AMPLIFIER 

The 25B5 is a multi-electrode tube of the 
heater-cathode type consisting of two triodea 
in one bulb. It is used chiefly for replacement 
in receiver& designed for ita characteriltlca. 
One triode, the driver, is directly connected 
to the second, or output, triode. The tube 
may be mounted in any poaition. 

*CHARACTERISTICS 
ffBATltR V0LTAGB (A.C. or D.C.) ........................ , .....• 
HBATBR CURRBNT .......................................... .. 
MAXIMtJM OVBRALL LBNGTH., .•...•••• ,.,, ••••• ,.,.,., ••• ,,,,, 
MAXIMUM SBATBD ffBIGHT .•....• , ..• , .•• , , , •••••• , , •• , •••••.• 
MAXIMUM DIAMBTBR. , ..•.• , ., • , .. ., , •• , •• ., , ••••• , .... , .• ., • 
BULB ...................................................... . 
BAU ...................................................... .. 
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As Oa11 A1 Power Amplifier 
OUTPUT-TRIODE Pl.ATE IPTt) VOLTAGE ......................... . 
INPUT-TRlODE PLATE (PTI) VOLTAGE .•........••..•..•.......... 
OUTPUT TRIODE PLATE DISSIPATION .........................•.. 
INPUT TRIODE PLATE DISSIPATION ....•........•................ 
TYPICAL OPBllATION and CHARACTER1ST1cs: 

Output-Triode Plate Voltage ...•.....•............... 
Input-Triode Plate Volta&e ....•.•...•.....•.......•. 
Input-Triode Grid Voltage .............•.••....•.••.. 
Peak A-F Grid (GT,) Volta&e ..............•.......•. 
Output-Triode Plate Current .................••...... 
Input-Triode Plate Current •••........•..•......•.... 
Plate Reeiatance (Aru,rox.) .....•...•................ 
Tra1111COnductance (GT, to PT1) ...••.............•... 
Load Reeiatance . .................................. . 
Total Harmonic Distortion .•...•.•......•......•.... 
Power Output .................................•.... 

TRIODE-PENTODE 

110 
110 

0 
29.5 

45 
7 

11500 
2200 
2000 

9 
2 

ST 

The 25B8-GT I• a heater-cathode type of 
tube containing a high-mu triode and an r-f 
pentode in one envelope. The triode unit 
may be uaed u a detector or amplifier and the 
pentode unit may be uaed a1 an r-( or 1-f 
amplifier. Heater operation is similar to that 
of the 25A6 except for the difference in current 
rating. Refer to the 25A6 for information 
on cathode connection. Phyaical character• 
iatica of the 2588-GT are lhown in Fig. 2-5, 
OUTLINES SECTION. Tbe 25B8-GT can 
be mounted In any position. 

CHARACTERISTICS 
HEATER VOLTAGE (A.C. or D.C.) ....••.•••••.••.••••••••...•••• 
HEATl!R CURRENT •...•...••......•.••••..•.•••••••••••••..•.. 
DIRECT INTERELECTRODE CAPACITANCES: 

Triode Grid to Triode Plate (Approx.) •.•••••••••.••••..••.... 
Triode Grid to Triode Cathode (Approx.) ...••.•••••••••••....• 
Triode Plate to Triode Cathode (Approx.) ......•••••.••.•..... 
Pentode Grid to Pentode Plate ...••••••••..•..•.•••••••...... 
Pentode Input ..••••••.••••••••••••••••••..•.••••••••....•. 
Pentode Otitput ...••••....•••••••.•••••..••••.•••••••••.••. 
Pentode Grid to Triode Grid ...•.••••.•••...•..•.••.•••...•.. 
Pentode Plate to Triode Plate ..••••••.••••••..•.....•...•.•.. 
Pentode Grid to Triode Plate ..•.••.....•.•.................. 

As Cla• A1 Amplifler 

MANUAL 

180 maz. Volta 
180 maz. Volta 
8.5 moz. Watt& 
1.1 maz. Watt& 

180 
180 

0 
29.5 

46 
5.8 

15000 
2300 
4000 

9 
3.8 

Volta 
Volta 
Volta 
Volta 
Mllliamperee 
Milliampere, 
Ohms 
Micromhoa 
Ohma 
Per cent 
Watts 

25B8-GT 

25 
0.15 

2.2 
5 

4.6 
0.02 

5.5 
10 

0.02 
0.075 
0.009 

Volta 
Ampere 

,.,.( 

'"1 
::!r 
,.,.f ,.,.r 
,ip.f 

=, 

T,iotl• Unit P•nlotl• Unil 
PLATE VOLTAGB.................................... 100 100 Volta 
ScRBEN VOLTAGE (Grid No. 2) •..••••••..•••••••••••. 
GRID VOLTAGE (Grid No. 1) . . . • • . . . . . . . . • • • • • • • • • • . . -1.0 
PLATE CURRENT. . • • • . • • • • • • • . • . • • . • . . . . • . . • • • • • • . . • 0.6 
ScRBEN CURRENT ••....••••••...••......•.••...•••.. 
AIIPLll'ICATION FACTOR .••.••...........•.••.••...••. 

100 Volta 
-3 Volta 
7.6 Milliamperea 

2 Milliamperea 

PLATE RESISTANCE ...•••.••.•...•••......•.....••.. 
TRANSCONDUCTANCE ....••..•.•••...••....... , ..... . 
TRANSCONDUCTANCE with -41 Volta bias ..........•.•.. 

112 
75000 

1500 
185000 

2000 
2 

Ohma 
Micromh011 
Micromh011 

G-7AC 

BEAM POWER AMPLIFIER 
The 25C6-G la a beam power amplifier 

of the heater-cathode type, similar to the 
6Y6-G except for ita heater rating of 25 
volta and 0.3 ampere. Physical character­
istica are shown In Fig. 2-21, OUTLINES 
SECTION. The tube may be mounted in 
any poeition. For electrical characteriatica, 
refer to the 6Y6-G. 
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25N6-G 

25Y5 

32L7-GT 

DIRECT-COUPLED POWER 
AMPLIFIER 

The 25N6-G ia a multi-electrode type of 
tube like the 25B5 oonsiati n& of two triodea 
in one bulb. Refer to the 25B5 for electrical 
characteristics. Physical characteristics are: 
maximum overall len&th, 4ij in.; maximum 
aeated height, 31½ in.; maXJmum diameter, 
1 n in.; bulb, ST-12; baae, small shell octal 
7-pln. The tube may be mounted in any 
poaition. 

RECTIFIER-DOUBLER 
The 25Y5 ia a high-vacuum rectifier which 

is dealgned for half-wave rectifier aervice on 
a 220-volt supply. The heater voltage ia 25 
volts, heater current, 0.3 ampere; maximum 
heater-cathode potential, 350 volts; max­
imum peak inverae volta&e, 700 volts; the 
maximum d-c output current is 75 ma., and 
the maximum a-c plate voitaiie (RMS) is 
235 volts. Phl'5ical characteriatiea are shown 
in Fig. 2-19, OUTLINES SECTION. The 
tube may be mounted in any position. 

RECTIFIER-BEAM POWER 
AMPLIFIER 

The 32L7-GT ia a heater-cathode type of 
tube containing a half-wave rectifier and a 
beam power amplifier in one envelope. The 
heater is deaigned for aeriea operation in 
a-c/d-c receivers. Heater operation and 
cathode connection are the same as for 
the 35L6-GT except for the difference in 
heater voltage and current. The base of the 
32L7-GT fits the standard octal aocket which 
ma:y be installed to hold the tube in any 
po81tion. Physical characteristics of the 
32L7-GT are shown in Fig. 2-8, OUTLINES 
SECTION. 

CHARACTERISTICS 
HBATBR VOLTAGE (A.C. or D.C.) ••••••••••••••••••••••••••••••• 
HBATBR CURRBNT •••••••••••••••••••••••••••••••••••••••••••• 

Beam Power Unit-As Clan Ar Ampllfter 
PLATS VOLTAGE... • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • 90 
ScRBBN VOLTAGE (Grid No. 2) . • . • . • . • • . . . . . . . . . . . . • . . • 90 
Gam VOLTAGE (Grid No. 1) . . . • . • • • . . . . . . . • . . . • . • • • • • • -5 
PLATB CURRENT. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 38 
ScaBBN CURRENT. • • • • • • • • • • • • • • • • • • • • • • • • • • . . • • • • • • • • 3 
PLATS RBSISTANCB (Approx.) • • • • • • • • • • • • • • • • • • • • • • • • • • 15000 
TRANSCONDUCTANCE • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • . • • • 6000 
LoAD RBSISTANCB • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 2600 
TOTAL HARMONIC DISTORTION . • • • • • • • • • • • • • • • • • • • • • • • • 5.3 
SECOND HARMONIC DISTORTION • • • • • • • • • • • • • • • • • • • • • • • • 2.2 
THIRD HARMONIC DISTORTION. • • • • • • • • • • • • • • • • • • • • • • • • • 4.6 
PowsR 0uTPUT • . . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • 0.8 

Rectifier Unit 
A-C Pl.ATS VOLTAGB ••••.•....•••••••••••••••••••••••••••••••• 
D-C OuTPuT •.••••••••••......•••.••.•.•••••••••••••••.•••... 

4523 

HALF-WAVE HIGH-VACUUM 
RECTIFIER 

The 45Z3 ia a miniature half-wave rectifier 
of the heater-cathode type. It is designed 
for uae in a-c/d-c/battery-operated portahle 
receivers where small size and low heat dis­
aipation are important. Physical character• 
istics are ehown in Fig. 2-2, OUTLINES 
SECTION. The tube may be mounted in 
any poeltlon. 
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0.3 
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17000 

4800 
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6.5 
5.5 
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Volta 
Ampere 

Volta 
Volta 
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Volta 
Milliamperea 
Milliamperea 
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Ohme 
Per cent 
Per cent 
Per cent 
Watt 

125 ma%. Volta 
60 ma%. Milliamperea 
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*CHARACTERISTICS 
Huna VOLTAGB (A.C. « D.C.)... .• .. .. •• •• •. .. .. .. .• •• •• .• •. "5 
HL\TBR CURRBNT . . .. . . .. . . .. .. .• . . .• .. .. .. . . .. .. . • .. .. .. •• .• 0.075 

Volta 
Ampere 

As Half-Wave Rectifier 
Pus: INVBRSB V0LTAGB ...... , ............................... . 
PIIAs: Pl.ATS CURRBNT ....................................... . 
0-C HL\TSll-CATH0DB POTBNTIAL ,, ,, ... , .. , , . , ........ ,, ..... . 
WITH Com>sNSEll-lNPUT FILTER.: 

A-C Plate Voltage (RMS) .................................. . 
Total Effective Plate Supply Impedance ...................... . 
D-C Output Current ...................................... .. 

Ko2 Po, 

Poz 

H H 

II 
NC KEY Ko1 

G-7Q 

RECTIFIER-DOUBLER 
The 50Y6-GT ia a full-wave, high-vacuum 

rectifier of the heater-cathode type. Thia 
tube may be used in "tranaformerleaa" re­
ceiver& of the "universal (a-c/d-c)" type. 
Refer to the 25A6 for heater operation and 
cathode connection.I.. but note the difference 
in heater rating. l:'nyaical characteristics of 
the SOY6-GT are shown in Fig. 2-8, OUT­
LINES SECTION. The SOY6-GT can be 
mounted In any poeitlon. 

*CHARACmlSTICS 
H:aATBa VoLTAGB (A.C. or D.C.) .............................. . 
HsATBll CuusNT ...•........................................ 

As Rectifier or Doubler 
PL\B: INVBIISE VOLTAGE ......... , .... ,.,., ••.. ,., ...... ,, .... . 
Pllu: PLATE CuaaENT PEa PLATE ...••......•.............•.... 
D-C HBATEll-CATHODE POTENTIAL .•••.......................... 
As HALF-WAVE RECTIFIER:• 

A-C Plate Voltage_ller Plate (RMS) ...... . 
Total Effective Plate-Supply Impedance 

per Plate ........•................... 
D-C Output Current per Plate . . ....... . 

As VOLTAGE DoUBLER: 

117 

15 min. 
75 ffl4%, 

150 

40 min. 
75 ma.z. 

350 ma.z. Volta 
390 ma.z. Volta 
175 ma.z. Volts 

117 ma.z. Volta 
15 min. Ohms 
65 ma.z. Milliamperee 

50Y6-GT 

50 Volta 
0.15 Ampere 

700 ma.z. Volta 
450 ma.z. Milliampere. 
350 ma.z. Volta 

235ma.z. Volts 

100 min. Ohma 
75 ma.z. Milliamp,-re1 

A-C Plate Voltage per Plate (RMS) ............. . 
Half-Wan Fu/l-Wllff 

117 ma.z. 117 ma.z. Volta 
Total Effective Plate-Supply Impedance per Platet . 30 min. 15 min. Ohma 
D-C Output Current ........................... . 75 ma,c. 75 ma.z. Milliamperes 

• The two units may be used separately or in parallel. 

G·8AN 

RECTIFIER-DOUBLER 
The SOZ7-G ia a full-wave, high-vacuum 

rectifier of the heater-cathode type for use 
in .. transformerlesa"" receivers of the Huni­
veraal la-c/d-c)" type. The heater ia provided 
with a tap for the operation of a panel lamp. 
Dimensions are shown in Fig. 2-17, OUT­
LINES SECTION. The tube may be 
mounted in any po•itlon. 

*CHARACTERISTICS 
HEATER VoLTAGB (A.C. or D.C.) 

Entire Heater (Pina No. 2 and No. 6) ....................... .. 
Panel Lamp Section (Pina No. 6 and No. 7) with 0.15 ampere 

flowin1 lietween pina No. 2 and No. 6 ..................... .. 
HEATEll CURRENT ........................................... . 

As Rectifier or Doubler 
PIL\11: INVBRSB VOLTAGE ..................................... .. 
Pa.\11: Pl.ATS CullRIINT PEil Pl.ATS , • , . , ........................ . 
D-C Huna-C.UBOl>ll POT&NTIAL ............................ .. 
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Al HAl.1'-W AVE Rll:cTnrlEll:* 
A-C Plate Voltage per Plate (RMS) ...•.............. 117 235 mu. Volta 
Total Effective Plate-Supply Impedance per Platet .... . 15 min. 15 min. Ohma 
D-C Output Current per l>fate ..................... .. 

Al VOLTAGE DouBLER: 
65 max. 65 nuu,. Milliamperes 

A-C Plate Voltage per Plate (RMS) .......................... . 
Total Effective Plate-Supply Impedance per Plate .•.•.•.•.•.... 

D-C Output Current ........................................ .. 
* The two units may be uaed aeparately or in parallel. 

70L7-GT 

RECTIFIER-BEAM POWER 
AMPLIFIER 

The 70L7-GT ia a beater-cathode type of 
tube which combine& in one bulb a half­
wave rectifier and a beam power amplifier. 
It ia deaigned for uae in circuits employinc 
beaten connected in aerie&. Pbyaical char­
acteristics are 1hown in Fi&. 2-8, OUTLINES 
SECTION. The 70L7-GT may be mounted 
in any poeition. 

*CHARACTERISTICS 
HEATER VOLTAGE (A.C. or D.C.) .............................. . 
HEATER CURRENT .......................................... .. 

Beam Power Amplifier Unit 
PLATS VoLTAGS ............................................. . 
5c:IUN VOLTAGE ........................................... .. 
Pl.ATE DISSIPATION ......................................... .. 
ScusN DISSIPATION ....................................... .. 
TYPICAL ()plUJ.nON and CllARACTERISTICS-Clau A, Amplifier: 

~!:nv:~;:·: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: 
Grid Volta ............................................ .. 
Peak A-F rid Voltage ..................................... . 
Zero-S!Jnal Plate Current .................................. . 
Mu.-5il(Dlll Plate Current ................................. .. 
Zero-~ Screen Current (Approx.) ........................ . 
Mu.-Si&nal Screen Current (Approx.) •••.•••.•.••....••.•.... 
Plate Realetance ........................................... . 
Tranaconductance ........................................ .. 
Load Reslatance ........................................... . 
Total Harmonic Distortion ................................ .. 
Mu.-Si1DBI Power Output ................................ .. 

Rectifier Unit 
Pa.ut llfVJ:RD VOLTAGE ..................................... .. 
PtiJI: PLATE CURRENT ....................................... . 
D-C HBATER-CATRODE POTENTIAL ............................. . 
WITII COMI>SNSSR•INPUT FILTER! 

117 mo,c. Volta 
15 min. Ohma 
65 mo.i. Milliamperea 

70 
0.15 

8AA 
e;i: • t,t.M UNIT 

Volta 
Ampere 

117 ,,,.:1. Volta 
117 mo:c. Volta 

5 nu,s. Watta 
1 nu,s. Watt 

110 
110 

-7.5 
7.5 
40 
"3 

3 
6 

15000 
7500 
2000 

10 
1.8 

Volta 
Volta 
Volta 
Volta 
Mllliamperea 
Milliamperea 
MDliamperea 
Milliamperea 
Ohma 
Mlcromhoe 
Ohma 
Per cent 
Watta 

350 mu. Volta 
450 mos. Milliamperes 
175 mos. Volta 

A-C Plate Voltap (RMS) . . • .• .. .. •• . . •. •• •• .. .. •• .. .. .. .. .. 117 mos. Volta 
Total Elfectl-re Plate-Supply Impedance. . • . . . . • • . . . . . . . . . . . • . . 15 miM. OhlDI 
D-C Output Current. • • • • • • • .. • . .. .. .. .. .. . • .. .. • . . . • • .. .. . • 70 mas. Mllliamperea 

* When the arid circuit bas a resistance not higher than 0.1 megohm, fixed blaa may be uaed; 
with cathode bias, the grid circuit may have a resistance not higher than 0.5 megohm. 

117L7-GT/ 
117M7-GT 

RECTIFIER-BEAM POWER 
AMPLIFIER 

The 117L7-GT/117M7-GT ia a heater­
cathode type of tube which combinea in one 
bulb a half-wave rectifier and a beam power 
amplifier. The beater is d!"!fned for opera­
tion directly acroaa a 117-voltline. Except for 
the base connectiona. the electrical and phyai­
calcharacterieticaof the 117L7-GT1117M7-GT 
are the 1ame as for the 117P7-GT. 

-252-

G1e G28 

P9 P11 
6 

H H 

a 
Ko IIEY ~ 

IAO 
9cKAM UNIT 



R C A 

&AV 
81: • tAM UNIT 

RECEIVING T U 8 E 

RECTIFIER-BEAM POWER 
AMPLIFIER 

The 117N7-GT ii a heater-athode type 
of tube which combineti in one bulb a half­
wave rectifier and a beam powM amplifier. 
The heater ii designed for uae directly acroaa 
the 117-volt aupply line. 

*CHARACTERISTICS 

MANUAL 

117N7-GT 

Huna VOLTAGB (A.C. or D.C.). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117 Volta 
HSATBa CuaRBNT • • • . • . • • . • • • . • . . . . . . • • . . . . . . . . . . • . . . . . . . . . . . 0.09 Ampere 
MAXJMUM OvsaALL LENGTH. . . • . . • . . . • . . . . . • . . . . . . . . • . . • . . • • . . 3.;. • 
MAXUWM SEATBD HEIGHT..................................... 2:Ji• 
MAxiMUM DIAMETER • . . . . • • . . . • . . . . . • . . . . . . • • . . . . . . . . . . . . . • . . 1 -h' 
BULB •••.••••••••.•..••.••......•.••••.....•.....•.• ,....... T-9 
BA&B ••••.•••••••.•.•• , ••.•...•.••..•••••.•...•••...•....... lnlermediate Shell Octal 8-Pin 
MOUNTING POSITION ...•...••••. , •.•.•.• , .• , .•• , . , . • • . • • . • . . . . Any 

Beam Power Amplifier Unit 

Pi.ATS VOLTAGE .... ,,, .••.......•.•..•••..••.. , •. ,, ......... . 
ScllEEN VOLTAGE .•.•.•........•...•... , .....•.•..... , ....... . 
Pi.ATE DISSIPATION ..•.••................... , ................ . 
ScllEBN DISSIPATION ......•..•.....................•.......... 
TYPICAL OPERATION and CHARACTERISTIC~lass A, Amplifier: 

117 ma:J<. Volta 
117 ma:J<, Volta 
5.5 ma:J<. Watta 
1.0 ma%. Watt 

Plate Voltage • • • • • • • . . . • . . • . • . • • • • • • . . . . • . . . • . . . . . . . . . . . . . . 100 Volta 
Screen Voltaae . . • • • . • . . . . . • • • . • . • • . . . • . . . . . • . . . . . . . . . • . . . . . 100 Volta 

~::: l~r<!'ri'ci Voltag;: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : -~ ~~: 
Zero Siana! Plate Current . . . • • • .. . . . . .. • . . .. . .. .. . . . .. • .. . . . 51 Milliamperes 
Zero-Siana! Screen Current . . • • • • . . . . . . . . . • . . . . . . . . . . . . . . . . . . 5 Milliamperea 
Plate Resiltance (Approx.) . . . . . . . . . • . .. . . . • . • . . . .. . . . . . . . . . . 16000 Ohme 
Tranaconductanc:e . . . • . . . • • . . . . . . . . . . • . . . . . . . . . . . . . • . • . . . . . . 7000 Micromhoe 
Load Reaittance. . • . • • • . . . . . • . . . • . • • • . . . . • . . • . . . . . . . . . . . . • . . "3000 Ohma 
Total Harmonic Dittortion . . • . . . . . . . . . . • . . . • . . . . . . . . . . . . . . . . 6 Per cent 
Max,-Sianal Power Output . . . . . • . . • . . • • . . . . . . • . . . . . . . . . . . . • . 1.2 Watta 

• With fixed biaa the do<: resistance of the &rid circuit should not exceed 0.25 me1ohm; with 
cathode biu, 1.0 me1ohm. 

Rectifier Unit 

Pus: INVERSE VOLTAGK., ••••••..••...•••• ,,,., •••....••.•...• 
PEAi: PLATE CUUBNT ..••••..•.•.••.•••••••...••.••.•..••..•. 
D-C HEATER CATHODE POTENTIAL .••...•••.......•....••.••••.. 
WITB CoNDENSER•INPUT F1tna: 

A-C Plate V~tage (RMS) .................................. . 
Total Effective Plate-Supply Impedance ...••.• , .•.•••••••• , ••• 
D-C Output Current ..•••.••...•......•.•••••••.......•.•••• 

&AV 

RECTIFIER-BEAM POWER AMPLIFIER 
The ll 7P7-GT is a heater-cathode tlpe of 

tube 'lthicb combines in one bulb a hal -wave 
rectifier and a beam power amplifier. The 
heater is designed for uae directly acroas a 
117-volt aupply line. 

*CHARACTERISTICS 

350 mos. Volta 
450 ma:J<. Milliamperea 
175 mu. Volta 

117 ma%, Volta 
15 min. Obma 
75 mas. Milliamperes 

117P7-GT 

HEATER VOLTAGE (A.C. or D.C.) ............... ., .. .. .. .. .. .. .. 117 Volta 
HBATSR CURRENT .. .. .. .. .. . . . . .. .. .. .. .. .. .. .. • . • . .. .. .. .. .. 0.09 Ampere 
MAXIMUM OVERALL LENGTH .. ; ...................... ., .. • • .. .. 3 n • 
MAXIMUM SEATBD HEIGHT. .. . . .. .. . . . . .. .. .. .. .. . • .. . • .. .. .. .. 2Ji • 

~~~~- ~':'~~~~~. ·. ·.: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : \.'\" 
BASS ..................................................... .. Intermediate Shell Octal 8-Pin 
MOUMTING POSITION ••• , ... , .. .. . . .. .. . . .. . . .. .. .. .. • . . . . • .. . . Any 
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Beam Power Ampllfler Unit 

Pl.Am VOLTAGE .••••...••••••••••••••.•.•...••••••••••••••••• 
ScuEN VOLTAGE •••••••••.•...•.•••••••••.••..•...•••••.•••.• 
Pl.Am DISSIPATION •••••••••••••..••.••••••••••••••••••••••••• 
Sc.RBEN DISSIPATION ••...•.••••.••••.........•••••••••••••••.. 
TYPICAL OPERATION: 

Plate Voltap ....•..•..•....••..........•......••.....• · · ·. 
Screen Volta{" •...•......••....•..........•.•.•.•..••.•••.. 
Grid Volta.get: .••.•.•••••.••.•..•...•.•••••••••••.•........ 
Peak A-F Gnd Voltage •.•••.•..•.•...•..••....•.•.••.•.•••.. 
Zero-Sp Plate Current .................................. . 
Ma:r.-Signal Plate Current .••.•......•......•.•...•..•....... 
Zero-S!inal Screen Current ................................ .. 
Ma:r • .Signal Screen CWTent •••..•.••..•.••..•...•.•....••.... 
Plate Reaiatance {Appro:r.) •••..•...•.•••..••••••••••••••.... 
Tranaconductance ......................................... . 
Load Reelatance .•..•.•.•••.•...••.•..••...•.•.•••..••.•.•.• 
Total Harmonic Distortion ..•.••..........•.••.•.•.••.••••.. 
Ma:r.-Signal Power Output .•...........................•.•.. 

Rectifier Unit 

PKAlt INVBRSB VOLTAGB ...................................... . 
PBAtt PL.Am CunsNT ....................................... . 
0-C HKAmR-CATHODB POTENTIAL ••••.•••.••.••••••••.•••••.••• 
WITB CoNDBNSIIR-lNPUT FILTBR: 

A-C Plate Voltage (RMS) ..•...•.....................•...... 
Total Effective Plate-Supply Impedance ........•.............. 
0-C Output Current ....•.....•............................. 

MANUAL 

117 mas. Volta 
117 mas. Volta 

6maz. Watta 
1 mas. Watt 

105 Volta 
105 Volts 

-5.2 Volta 
5.2 Volts 
43 Milliamperea 
43 Milliamperea 

4 Milliamperes 
5.5 Milliamperea 

17000 Ohms 
5300 Micromhol 
4000 Oha11 

5 Percent 
0.85 Watt 

350 mas. Volts 
450 mas. Milllamperea 
175 mas. Volta 

117 mas. Volta 
15 min. Ohme 
75 mas. Milllamperea 

t Type of Input coupllq should not introduce too much reaiatance in the Kl"id circuit. With 
fixed bias, the reaiatance ahould not e:rceed 0.25 megohm; with cathode hiaa, 0.5 me&Ohm. 

11726-GT 

RECTIFIER-DOUBLER 

The ll 7Z6-GT is a full-wave high-vacuum 
rectifier of the heater-cathode type for uae 
in auitable circuita to 1upply d-c power from 
an a-c power line. Tbe heater of the 11 7Z6-
GT ia deaiped for opetl!tioD directly acroaa 
a 117-volt aupply line. For voltap:cioubler 
conalderatiomi, eee RADIO TUBE APPLIC­
ATIONS SECTION. Phnical character­
iatb are ahown in Fil:. 2-8, OUTLINES 
SECTION. The 117Z6-GT ina:, be mounted 
in any poaitioo. 

*CHARACTERISTICS 

K02 Po1 

Po2 

H H 

8 
NC KEY Ko1 

G-7Q 

Hs.Tn VOLTAGB (A.C. or D.C.)... ... •• ... • • •••••• ............ 117 
H&ATD CuRllllNT . . . . . • • • • • • • • • • • • • • • .. .. • • • . • .. • • • • • • .. .. .. • 0.075 

Volta 
Ampere 

As Recllfler o, Doubler 

PB.tit INVBIISB V0LTAGS ...................................... . 
PsAlt PLAT• CumNT Pn PLAm . ............................ . 
D-C HBAm:a-C.tmon:s PoT:slffLu. •• •••.•.•••••.•••••.•••••••••• 
As HAU•WAVB R:scrsID• 

A-C Plate Voltaa:e per Plate (RMS) .•••.. 
Total Effective Plate-supply Impedance 

~Plabt ........................... . 
o.;c Output Current per Plate ••••••••••. 

As VOLTAGB Doulll.ft: 

117 

16 min. 
60,us, 

150 

40 min. 
60 mos. 

700 mas. Volta 

==::m.-
235 mos. Volta 

100 min. Ohma 
60 mos. Milllamperee 

Half-Won FNll-Won 
A-C Plate Voltage per Plate (R~ •• • • . • • • . •• 117 mas. 117 ,us, Volta 
Total Effect.Ive Plate-Supply Im per Plate • • 30 min. 15 """· Ohma 
D-C Output Current •••••• , • • • • • • • • • • • • • • • • • • • • • 60 ,us, 60 """'· Milllamperee 

• Ia lalllf-waft eervlce. tlle two unlta inay be med •parately or ID para!W, 
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R C A RECEIVING T U B E 

POWER AMPLIFIER TRIODE 

2 --- ~ The 183/483 is a low-mu pawer amJ.>lifler 

I 4 ra
G 

f • 

triode for replacement In receivers designed 
for lta characteristics. Dimenaiona are stiown 
in Fig. 2-25, OUTLINES SECTION. Elec• 
trical characteristics are: filament voltage, 
5.0 volta; current, 1.25 amperes; at plate 
volta of 250 and grid volta of -60, the plate 
current ia 30 ma.; plate resistance, 1750 
ohms; transconductance, 1700 micrombos; 

40 amplification factor, 3. With a load resist 

MANUAL 

183/ 
483 

ance of 5000 ohms, the pawer output ia 1.8 
watta. The tube should be mounted in a vertical position, but horizontal operation i1 permialible 
if the plane of the filament is vertical. 

G 

,A. w 
H H 

5A 

DETECTOR AMPLIFIER TRIODE 
The 485 is a heater-cathode type of tube 

intended for replacement in receivers de­
si11ned for its characteriatica. Dimensione 
are shown in Fig. 2-19, OUTLINES SEC­
TION. The filament voltage is 3 volts, 
current, 1.25 ampere. At plate volts of 180 
and grid volts of -9, the plate current is 5.8 
ma.; plate resistance, 8900 ohms; transcon• 
ductance, 1400 micromhoa; amplification 
factor, 12.5. The tube may be mounted in 
any position. 
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