























































































































































































































































































































































































































RCA RECEIVING TUBE MANUAL
SUDDIESSOr. . .o ivveverrnancnnannns Connected to cathode at socket
PlateCurrent .............c.c000n. 85 Milliamperes
ScreenCurrent .................... 09 2 Milliamperes
Plate Resistance (Approx.).......... 1.0 1.0 Megohm
Transconductance ................. 1250 1750 Micromhos
Grid Voltage for transconductance of

10 micromho8 ................... 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
657 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
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PENTAGRID CONVERTER

The 6SA7 is a multi-electrode vacu-
um tube of the single-ended metal type
designed to perform simultaneously
the functions of a mixer (first detector)
tube and of an oscillator tube in super-
heterodyne circuits, especially those of
the all-wave t%. Utilizing a special
structure, the 6SA7 has excellent os-

92C-4868

6SA7

METAL

cillator frequency stability, and offers mechanical advantage from a circuit stand-

point as discussed under Application.

% CHARACTERISTICS
HEATER VoLTAGE (A.C.orD.C) ..................

DiIRECT 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.3toPlate® ........................... 0
Grid No. 1toGridNo. 3° . ..................... 0.
Grid No. 1toPlate® ...........cocviiiinna.n 0
Grid No. 1 to All Other Electrodes Except Cathode.
Grid No. 1toCathode ...........cocnvveennnne.
Cathode to All Other Electrodes Except Grid No. 1
* With shell connected to cathods.

6.
HEATER CURRENT ... ..iiiineeinnnnnnennnnnnn. 0.
9
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— 135 —

os 5 Rt

QW=D Ww

i

Volts
Ampere



RCA RECEIVING TUBE MANUAL

As Frequency Converter

PLATE VOLTAGE .. ..0ivvninerinnnennensvancannan 300 max. Volts
Guips No. 2 and No. 4 VOLTAGE . ........ . Volts
Grips No. 2 and No. 4 SupeLy VOLTAGE . Volts
GRIDNO. 3 VOLTAGE . ......c.oiiiiiieienenennnnnns 0 min. Volts

g
g

g
:

PLaTE AND Grips No. 2 and No. 4 DissipatioN (Total) 2.0max. Watts

Grips No. 2 and No. 4 DISSIPATION .. ............. 1.0 max. Watt

ToTAL CATHODE CURRENT . ..vvvevvrnnerevennnnns 14 max. Milliamperes

TyricaL OperaTioN with Self-Excitation:
Plate Voltage . ................. e 100 250 Volts
Grids No. 2 and No. 4 Voltage .......... 100 100 Volts
Grid No. 3 (Control) Voltage. . .... e 0 0 Volts
Grid No. 5 and Shell Voltage............ 0 0 Volts
Grid No. 1 Resistor. . .................. 20000 20000 Ohms
PlateCurrent .....................0otn 33 35 Milliamperes
Grids No. 2 and No, 4 Current. .. ....... 8.5 8.5 Milliamperes
Grid No. 1Current .................... 0.5 0.5 Milliampere
Total Cathode Current................. 12.3 12.5 Milliamperes
Plate Resistance (Approx.).............. 0.5 1.0 Megohm
Conversion Transconductance........... 425 450 Micromhos
Conversion Transconductance (Approx.)f. 2 2 Micromhos

t With grid No. 3 bias of --35 volts.

‘The transconductance between grid No. 1 and grids No. 2 and No. 4 connected to plate (not
oscillating) is approximately 4500 micromhos when.sgdl No. 1, No. 2, No. 3, and shell are at
0 volts, and grids No. 2 and No. 4 and plate are at 100 voits.

INSTALLATION and APPLICATION

The base of the 6SA7 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 signal grid produces little modulation of the electron current flowing
in the cathode circuit. This feature is important because it is desirable that the
impedance in the cathode circuit should produce little degeneration or regeneration
of the signal-frequency input and intermediate-frequency output. Another impor-
tant feature is that, because signal-grid voltage has little effect on the space charge
near the cathode, changes in avc bias produce little change in oscillator trans-
conductance and in the input capacitance of the No. 1 grid. There is, therefore,
little detuning of the oscillator by avc bias.

A typical self-excited oscillater 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 oacillator-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 oonversion 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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RCA RECEIVING TUBE MANUAL

of Ex 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 set{)a.rately excited converter, the 65A7 may be operated as shown under

Characteristics except that Grid No. 3 should be supplied with a bias of -2 volts.
OPERATION CHARACTERIST!
OPERATION CHARACTERISTICS . AT, SrARaTERISTICS
Js rvP: 63A7
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92C-4989

TWIN TRIODE AMPLIFIER

The 65C7 is a twin-triode amplifier
of the single-ended metal type intend- 6SC7

ed primariy for phase-inverter service. METAL
Each triode unit is designed with a high
mu-factor to give high gain.

% CHARACTERISTICS

HeaTER VoLTAGE (A.C.or D.C) .................. 6.3 Volts
HEATBR CURRENT . ... ..ot iiiniieennnennnns 0.3 Ampere

As Class A, Amplifier — Each Triode Unit
PLATEVOLTAGE ........c.ciiiiiiiiiiinieneinnnnns 250 max. Volts
GRID VOLTAGE . ... .o iiiiirieeieaaaiiiannaann -2 Volts
PLATE CURRENT. . ..0vvtirnetcnaiineenneennann, 2 Milliamperes
PLATE RESISTANCE (APPIOX.) . .....vvviinnnnnannn 53000 Ohms
AMPLIFICATION FACTOR . . . ........................ 70
TRANSCONDUCTANCE (APPIroX.) . . .........coovvunnn. 1325 Micromhos
GRID-PLATE CAPACITANCE® . ...................... 2.4 upf
Grip-CATHBODE CAPACITANCE® . . ...............ounn 3.0 uuf
PLATE-CATHODE CAPACITANCE® . .........c00vunnnn. 40 puf

® With shell connected to cathode. Valuee are approximate.

INSTALLATION and APPLICATION

The base of the 6SC7 fits the standard octal socket which may be mounted
to hold the tube in any é)osmon 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

TYPE 6SC7
Ef=6.3VOLTS
74
o
9 @(7
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e
. (s)
HIGH-MU TRIODE ©
63 F5 The 6SF5 is a high-mu triode of the
METAL single-ended metal type for use in re- k(@) Vo
sistance-coupled amplifier circuits. OO
S™KEY™H
6AB
% CHARACTERISTICS
HeateEr VoLTaGE (A.C.orD.CY .................. 6.3 Volts
HEATER CURRENT . ........ .00, 0.3 Ampere
PLATEVOLTAGE ..............cciiiiine e 250 max. Volts
GRID VOLTAGE . ..........oiiiiiiiiiinnnnen. . -2 Voits
PLATE CURRENT. . o ooiii ettt iieie e i 0.9 Milliampere
PLATERESISTANCE. ...........coiiiiiienneninnnns 66000 Ohms
AMPLIFICATION FACTOR . . .. .......o it 100
TRANSCONDUCTANCE . . v\vvvnvnrnnnnnnneeeenannes 1500 Micromhos
GRID-PLATE CAPACITANCE® . ..................c.... 24 puf
GRID-CATHODE CAPACITANCE®. . . ............... . 4.0 puf
PLATE-CATHODE CAPACITANCE*. . .................. 3.6 unf

* With shell connected to cathode. Values are approximate.

INSTALLATION and APPLICATION

The base of the 6SF5 fits the standard octal socket which ma 1gsbe mounted to

hold the tube in any position. Physical characteristics of the 6SF5 are shown in

FIF 1-3, OUTLINES SECTION. For heater operation and cathode connection,
er to Type 6A8.

As an amplifier in resistance-coupled a-f circuits, the 6SF5 may be operated
under conditions given in the ISTANCE-COUPLED A-F AMPLIFIER
CHART. In resistance-coupled c¢ircuits, 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 is recommended
that fixed grid bias be employed. Diode-biasing of the 65F5 is not suitable because
of the ,meabﬂlty of plate-current cut-off, even with relatively small signal voltages
applied to the diode circuit.
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AVERAGE PLATE CHARACTERISTICS
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TRIPLE-GRID
DETECTOR AMPLIFIER

The 6S]7 is an r-f amplifier pentode
of the metal type featuring single-
ended construction with interlead
slueldmg, described under Type 6SK7.

n comparison with capped types pre-

92C- 4974

63J7

viously available, the GSJ7 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) ............. ... .. 6.3
HEATERCURRENT .....................couuui... 0.3
PENTODE CONNECTION:
Grid-Plate Capacitance®*. . . ..................... 0.005 max.
Input Capacitance® ............................ 6
Output Capacitance*...... ... .................. 7
TriopeE CoNNECTION:
Grid-Plate Capacitance*. .. ..................... 2.8
Grid-Cathode Capacitance* ..................... 34
Plate-Cathode Capacitance*..................... 11

Volts
Ampere

suf
suf
puf

unt
pupf
upf

* With shell connected to cathode. 1 With screen and suppressor connected to plate.

As Class A, Amplifier — Pentode Connection

PLATEVOLTAGE ................c.ciiiiii ... 300 max. Volts
ScrEEN VoLTAGE (Grid No.2) . ................... 125 max. Volts
SCREEN SUPPLY VOLTAGE . . . ............. v 300 max. Voits
GripD VoLTAGE (Grid No. 1)..................... .. 0 min. Volts
PLATE DISSIPATION ..................viiiiinn 2.5 max. Watts
SCREEN DISSIPATION .. .. ....0ooio . 0.3 max. Watt
TypicAL OPERATION:
PlateVoltage .. ....................... 100 250 Voits
Screen Voltage . ....................... 100 100 Volts
GridVoltage. . . ....................... -3 -3 Volts
Suppressor. .. ........................ Connected to cathode at socket
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PlateCurrent ......cccovvevinneeennnnss 2.9 30 Milliamperes
ScreenCurrent .......covvvivriiinnnnn. 0.9 0.8 Milliamperes
Plate Resistance. . ..................... 0.7 Megohm
Transconductance ...............cce0nnn 1575 1650 Micromhos
Grid Voltage t. .. ......covvvenenn.... -9 -9 Volts
$ Greater than 1.0 hm 11 For cathode-current cut-off.
As Class A, Amplifier — Triode Connection
(Screen and suppressor tied fo plate)
PLATE VOLTAGE ......0c0vviiiiieenerennnnnnnnnens 250 max. Volts
GRID VOLTAGE . .......ovivininnaneeecnnnnnennns 0 min. Volts
PLATE DISSIPATION ......vviiiiiiiinnnnnnnnnanens 2.5 max. Watts
TyricAL OPERATION:
Plate Voltage . ..........covvivvienenns 180 250 Volts
Grid Voltage. . ............cooveiiiuen, -6 -85 Volts
PlateCurrent ..........cccoviiiiiinenns 6.0 9.2 Milliamperes
Plate Resistance. ..................c.... 8250 7600 Ohms
Amplification Factor ................... 19 19
Transconductance ..............c.cvennn 2300 2500 Micromhos

INSTALLATION and APPLICATION

The base of the 6S]7 fits the standard octal socket which may be mounted to
hold the tube in any position. Physical characteristics of the 6SJ7 are shown in
Fif' 1-3, OUTLINES SECTION. For heater operation and cathode connection,
refer to Type 6A8.

As a class A, amplifier, the 6S]7 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 sertes with the high-voltage supply may be employed for obtaining the screen
voltage, provided the cathode-resistor method of bias contro! is used. This method,
however, is not recommended if the high-voltage B-supply exceeds 300 volts.

As a radio-frequency amplifier pentode, the 65J7 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.

AVERAGE PLATE CHARACTERISTICS

TYPE 6SJ7
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TRIPLE-GRID SUPER-
CONTROL AMPLIFIER

The 6SK7 is a triple-grid super-con-
trol amplifier of the metal type featur- 65 K7
ing single-ended construction with
interlead shielding. In comparison
with capped types previously avail-
able, the 6SK7 offers the circuit advan-
tages of more stable ({)hﬁer operation,
greater uniformity of gain in amplifiers, and higher gain. Because of its remote
cut-off characteristic, this type is able to handle unusual signal voltages without
cross-modulation or modulation distortion. The 6SK7 is recommended for use
in thel r-f or i-f stages of receivers especially those employing automatic volume
control,

% CHARACTERISTICS
Heater VoLtacE (A.C.orD.C) ..oviiivvnntnt. 6.3 Volts
HEATER CURRENT ...t vierrnnnrrnnnennnacnnnanon 0.3 Ampere
GRID-PLATE CAPACITANCE® ... ......coviinnnnnnnn. 0.003 max. puf
INPUT CAPACITANCE® . . ...t iiiverninerrnnnnnnnns 6 uf
OUTPUT CAPACITANCE® . ... iivirievnnennceernnnnnns 7 uuf
* With shell connected to cathode.
As Class A; Amplifier

PLATE VOLTAGE .. .vvuninennensonnneennennnnenas 300 max. Volts
SCREEN VOLTAGE . .vvivterrveneosanerensnnennnens 125 max. Volts
SCREEN SUPPLY VOLTAGE . . ... vvvrrnnnennnnnnnnnns 300 max. Volts
GRID VOLTAGE . . .vvttnenrenevronanennaeennnnans 0 min. Volts
PLATE DISSIPATION ... iviienniiiiiinenrenennnnn 4 max, Watts
SCREEN DISSIPATION .. ..viiinnrrinenernnanennans 0.4 max. Watt
TypicAL OPERATION:

Plate Voltage . .........c.ccoviiinninnn. 100 250 Volts

Screen Voltage . ........ccoivvenennenn. 100 100 Volts

Grid Voltage. . . ......ccoviiivivnnnn.n. -3 -3 Volts

SUPPIESSOr . . . vt viieee et iiiaenanraas Connected to cathode at socket

PlateCurrent ...........ciiivennnn.. 8.9 9.2 Milliamperes

ScreenCurrent ........covviiieennn.., 2.6 24 Milliamperes

Plate Resistance (Approx.}.............. 0.25 0.8 Megohm

Transconductance . .............c.c.c..... 1900 2000 Micromhos

Grid Bias for transconductance of 10

micromhos. . ....ivetiei i -35 -35 Volts
INSTALLATION e Sak o
and APPUICATION /‘“"‘LOPE

The base of the 6SKZ7 fits the
standard octal socket which may be i
installed to hold the tube in any
position, Physical characteristics of 1
the 6SK7 are shown in Fig, 1-3, ”“DE”\ V 27T
OUTLINES SECTION. For heater AN
operation and cathode connection =<
refer to Type 6A8. 7

The interlead shielding within / I B Nl ///
the base of the 6SK?7 is accomplished ; / g ‘
by means of a conical stem shield

Y
3]

and a cylindrical base shield. The wArER OLTAL ARV EXHAUST
metal cone is inserted through the BASE : 1 e 1 i TuBE
hole in the stem where the exhaust 10l Ii 1 |

tube connects. The cone extends . i

some distance into the exhaust tube L \mmochL
and is connected to the common BASE SHIELD
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unding pin (pin No. 1). The cylindrical base shield is positioned inside the locating
ase plug, and is also connected to pin No. 1. The conical 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 between 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 recejver. 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 65K7,
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 is used. This
method, however, is not recommended if the high-voltage B-supply exceeds 300
volts, Furthermore, it should be noted 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
nefatxve 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-contro), 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 adaFtability 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.”

AVERAGE PLATE CHARACTERISTICS
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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 in 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. When 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 6SQ7

The 6SQ7 is a multi-unit tube of the
metal type containing two diodes and METAL
a high-mu triode in one envelope. The
8Q 6SQ7 is designed for use as a combined
detector, amplifier, and automatic-
volume-control tube. For diode-detector considerations. see RADIO TUBE
APPLICATIONS section.

% CHARACTERISTICS
HeateEr VOLTAGE (A.C.orD.C) .................. 6.3 Voits
HEATBER CURRENT ... ... iiiinnnnneeiennnnnnnn. . 0.3 Ampere
Triode: GRID-PLATE CAPACITANCE®................ 1.8 wuf
GRID-CATHODE CAPACITANCE®. . ........... 3.6 upf
PLATE-CATHODE CAPACITANCE®*. ........... 3.2 uuf
* With shell connected to cathode. Values are approximate.
Triode Unit — As Class A, Amplifier
PLATEVOLTAGE ............ ... cccoiivii ... 250 max. Volts
GRID VOLTAGE . ........c0iitiiiiinanannennnan.. -2 Volts
PLATE CURRENT. . .....ciiiiiiiiiiiieenanannn.. 0.9 Milliampere
PLATE RESISTANCE. ........coiiiiiieeiaeennnn, 91000 Ohms
AMPLIFICATION FACTOR . . .. ................... .. 100
TRANSCONDUCTANCE .. ...oitvieernneennnnnennnns 1100 Micromhos

Diode Units
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 6AS8.

The 6SQ7 in many respects is similar in application to the 6Q7. The out-
standing difference, however, is that the 65Q7 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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cyrre}:t cut-off, even with relatively small signal voltages applied to the diode
circuit.

As an amplifier in resistance-coupled a-f circuits, the 65SQ7 may be operated
Ender ’lt‘he conditions given in the RESISTANCE-COUPLED AMPLIFIER

AVERAGE PLATE CHARACTERISTICS
TRIODE_UNIT

T ¥
;X TYPE 65Q7
B, ” €£363 VOLTS

N of /
N 13 :’/ :7

VAN ‘A

LA L
IS g %q)‘ /

Ty

\Q\é\s

FERENEA:) 715

L ISR T | VAV
JINSNAVAINIRS e
A AV @AVATIF,
2 -‘L:\ ~s :Rf"’ N \7(\-/\\.\ A \//// /é’%

PLATE vOLTS 92¢- 4978,

DUPLEX-DIODE
HIGH-MU TRIODE

6T7"G 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.
The low heater current is a feature in applications where economy of power is
important. For diode-detector considerations, refer to RADIO TUBE APPLIC-

ATIONS section.
CHARACTERISTICS

HeaTer VoLTaGE (A.C.or D.C) ...t 6.3 Volts
HEATER CURRENT ... .civiiiiiiiiiineneennnnn. 0.15 Ampere
Triode: GRID-PLATE CAPACITANCE®..........c..... 1.7 uuf

GRrIp-CATHODE CAPACITANCE® ............ 1.8 uuf

PLATE-CATHODE CAPACITANCE®. ........... 3.1 unf

® With close-fitting shield connected to cathode. Values are approximate.
Triode Unit — As Class A Amplifier

PLATEVOLTAGE .............covvvvinnnn. 100 250 mazx. Volts
GRIDVOLTAGE . ..........ooviivninninnn, -1.5 -3 Volts
PLATECURRENT. . ...........cvvvinnn, 0.3 1.2 Milliamperes
PLATE RESISTANCE. ..............cvvvnnn 95000 62000 Ohms
AMPLIFICATION FACTOR . . ................. 65 65
TRANSCONDUCTANCE .. . ....oovvrrnnrnnnnn 680 1050 Micromhos

Diode Units

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.
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INSTALLATION and APPLICATION
The base of the 6T7-G fits the standard octal socket 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 65Q7. Additional data
are given in the RESISTANCE-COUPLED AMPLIFIER CHART.

JA

G
B — ELECTRON-RAY TUBE
Indicator Type with Triode

e‘ oL
The 6U5/6G5 i high- )
K" e susyecs i o g 6US[6G5
H O, to indicate visually, by means of a

H fluorescent target, the effects of change
6R in controlling voltage. The tube,
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 bath the 6U5 and the 6G5 and it may also be
used to replace the 6HS5 and the 6T5. For a discussion of Electron-Ray Tube
considerations, refer to the RADIO TUBE APPLICATIONS section.

% CHARACTERISTICS
Heater VoLTaGE (A.C.,orD.C) ............ ... 6.3 Volts
HEATER CURRENT . .....oiviiiiniiieneninnnnn.. 0.3 Ampere
PLATE-SUPPLY VOLTAGE .. ......oiviei e, 250 max, Volts
TARGET VOLTAGE. . . ...oovii it iiiiiiiiie e innennas {%& ":l‘,a: ‘63}{2
TyricAL OPERATION:
Plate- and Tar%et-Supply Voltage. . . 100 200 250 Volts
Series Triode-Plate Resistor. . ...... 05 1 1 Megohm
Target Current*} ................. 1 3 4 Milliamperes
Triode-Plate Current * . ........... 019 019 024 Milliampere
Triode-Grid Voltage (AgProx.):
For shadow angleof 0° .......... -8 -185 -22 Volts
For shadow angleof 90° ......... 0 0 0 Volts
¢ For zero triode-grid voltage. 1 Subject to wide variations.

INSTALLATION and APPLICATION
Installation and application of the 6U5/6G5 are the same as for T’{{e 6ES.
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.
AVERAGE CONTROL CHARACTERISTICS

28055 T T
TYPE 6US/6G5
Eg=6.3 VOLTS /
- I3 1 /
CURVE | PLATE=SUPPLY | SERIES PLATE RE-
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TRIPLE-GRID SUPER- G 3
G
CONTROL AMPLIFIER PGy o
The 6U7-G is a triple-grid super-
6U7_ G control amplifier tube recommended ) ©
for service in the radio-frequency and " H
intermediate-frequency stages of radio OMO,
receivers designed for its character- neE Tk
istics. The ability of this tube to handle G-7R

the usual signal voltages without cross-
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 (AC.or D.C.) .............. .... 6.3 Volts
HEATER CURRENT . ... ... oo .. 0.3 Ampere
GRID-PLATE CAPACITANCE® ....................... 0.007 max. puf
INPUT CAPACITANCE®. . .. ... ... ..........cccivii.. 5 uuf
OuTPUT CAPACITANCE® .. ...............ovuiuenn. 9 upf
* With close-fitting shield connected to cathode.
As Class A, Amplifier
PLATE VOLTAGE ........ ... ... ..t 300 max. Volts
SCREEN VOLTAGE . .....ooiiiie i 100 max. Volts
SCREEN SUPPLY VOLTAGE. . . ... ................... 300 max. Volts
GRID VOLTAGE . .o ooiie i e 0 min. Volts
PLATE DISSIPATION ......... ... ... .............. 2.25 max. Watts
SCREEN DISSIPATION ...........ccoiiiiiiiiannn, 0.25 max. Watt
TypicaL OPERATION:
Plate Voltage .. ....................... 100 250 Volts
Screen Voltage . ....................... 100 100 Volts
Grid Voltage. . . ....................... -3 -3 Volts
Suppressor............. .. ... ..., Connected to cathode at socket
PlateCurrent ......................... 8.0 8.2 Milliamperes
ScreenCurrent ........................ 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
47% in. and the maximum diameter is 1{% 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.

BEAM POWER AMPLIFIERS to
6Vé6
METAL

The 6V6 and 6V6-G are power am- G,
plifiers of the beam type for use in the
output stage of radio receivers. They

6 6 G are particularly useful in automobile H
- and other battery-operated receivérs

in which reduced plate-current drain  n2ifVe-cKEY™ Per
is desirable. 7AC
% CHARACTERISTICS
HeaTEr VoLTaGE (A.C.or D.C) ......... ... ..., 6.3 Volts
HBATER CURRENT .. . ..oivieeiee i 0.45 Ampere
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As Single-Tube Class A, Amplifier

PLATEVOLTAGE ..... ... .o i, 315 max. Volts
SCREEN VOLTAGE .. .......0vviiimaneeaan 285 max. Volts
PLATE DISSIPATION ............. .. ... ..c..coun... 12 max. Watts
SCREEN DISSIPATION .. .................. . 2 max. Watts
TypricaL OPERATION:
Plate Voltage ................. 180 250 315 Volts
Screen Voltage . ............. .. 180 250 225 Volts
Grid Voltage. .. ............... -85 -12.5 -13 Volts
Peak A-F Grid Voltage. ........ 85 12,5 13 Volts
Zero-Signal Plate Current. ... ... 29 45 34 Milliamperes
Max.-Signal Plate Current. . . ... 30 47 35 Milliamperes
Zero-Signal Screen Current. . . . . . 3 4.5 22 Milliamperes
Max.-Signal 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 45 5.5 Watts
As Push-Pull Class AB, Amplifier
PLATE VOLTAGE ... .. ....... ... i, 315 max. Volts
SCREEN VOLTAGE . ....... ... ... iiiiiinnnnnnn. 285 max. Volts
PLATE DISSIPATION . ... .. ... . . ... ciceiieaeen... 12 max. Watts
SCREEN DISSIPATION .. ... ...t viinnennnnns 2 max. Watts
TyricaL OperaTION: Values are for two (ubes
Plate Voltage. ......................... 250 285 Volts
Screen Voltage .. ..............cc.uut. 250 285 Volts
GridVoltage ...................coo. .. -15 -19 Volts
Peak A-F Grid-to-Grid Voltage.......... 30 38 Volts
Zero-Signal Plate Current. .. ............ 70 70 Milliamperes
Max.-Signal Plate Current .............. 79 92 Milliamperes
Zero-Signal Screen Current.............. 5 4 Milliamperes
Max.-Signal Screen Cwrrent. . ........... 13 13.5 Milliamperes
Effective Load Resistance (plate-to-plate). 10000 8000 Ohms
Total Harmonic Distortion.............. 5 3.5 Per cent
Max.-Signal Power Qutput.............. 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 QUTLINES
SECTION.

The heater is designed to operate at 6.3 volts. Under the maximum screen
and plate dissipation conditions, the heater voltage should never fluctuate so that
it exceeds 7.0 volts. For cathode connection, refer to Type 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 109, 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 AB; power amplifiers, the 6V6 and 6V6-G may 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 type of input coupling used in class A, and class AB; service should not
introduce too much resistance in the grid circuit. Transformer- or im
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coupling devices are recommended. 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 voitage is not allowed to
rise more than 109, above the rated value under any condition of operation.

AVERAGE PLATE CHARACTERISTICS
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BEAM POWER AMPLIFIER

6V 6 GT 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.

CHARACTERISTICS
Heater VoLTaAGE {A.C.or D.C) ... ..ot 6.3 Volts
HEATER CURRENT . .. otiitiieeriie e iaannnns 0.45 Ampere
As Single-Tube Class A, Amplifier
PLATE VOLTAGE ... ...ttt it itieenineaninans 315 max. Volts
SCREEN VOLTAGE . .... R 285 max. Volts
PLATE DISSIPATION. . ...ttt ie e iiia e 12 max. Watts
SCREEN DISSIPATION ... iviie et ireinaann, 2 max. Watts
Tyercar OPERATION:
Plate Voltage. ................ 180 250 315 Volts
Screen Voltage . ............... 180 250 225 Volts
Grid Voltage . ................. -85 =125 -13 Volts
Peak A-F Grid Voltage......... 85 12.5 13 Volts
Zero-Signal Plate Current. . ... .. 29 45 34 Milliamperes
Max.-Signal Plate Current ...... 30 47 35 Milliamperes
Zero-Signal Screen Current . . . .. 3 4.5 22 Milliamperes
Max.-Signal 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 Qutput. . .... 2 45 55 Watts
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As Push-Pull Class AB, Amplifier

PLATE VOLTAGE . ... ...t eeiinann 315 max. Volts
SCREEN VOLTAGE .....ovviiiiiinnneennnnennnnnn. 285 max. Volts
PLATB DISSIPATION ... ... it iinnernnirennn... 12 max, Watts
SCREEN DISSIPATION .. voievrierrtnnesnnneennnnens 2 max. Watts
TypricaL OrerATION: Values are for two tubes
Plate Voltage. ...........cccivivivnit. 250 285 Volts
Screen Voltage .. ........ccoovieienn.. 250 285 Volts
GridVoltage .......ccovvivnneeinnnnnn.. -15 -19 Volts
Peak A-F Grid-to-Grid Voltage. ......... 30 38 Volts
Zero-Signal Plate Current............... 70 70 Milliamperes
Max.-Signal Plate Current .............. 79 92 Milliamperes
Zero-Signal Screen Cwrrent.............. 5 4 Milliamperes
Max.-Signal Screen Current............. 13 13.5 Mitliamperes
Effective Load Resistance (plate-to-plate). 10000 8000 Ohms
Total Harmonic Distortion.............. 5 35 Per cent
Max.-Signal Power OQutput.............. 10 14 Watts

INSTALLATION and APPLICATION

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.

G2 G3

TRIPLE-GRID DETECTOR
AMPLIFIER

The 6W7-G is a triple-grid tube of 6W7' G

the heater-cathode type for use as an

amplifier and biased detector. In such

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) ...t 6.3 Volts
HEATER CURRENT . .iivinniiiiniieiiieennnnnn. 0.15 Ampere
GRID-PLATE CAPACITANCE® . ... ................... 0.007 max. puf
INPUT CAPACITANCE® . ... .. viiiiiinennnnnns 5 puf
OUuTPUT CAPACITANCB® . ... ... ..ciiveuennnneinnnnn 85 unf

* With close-fitting shield connected to cathode.
As Class A, Amplifier

PLATE VOLTAGE .. ... .iiiiiiin e iiiiinnannnes 300 max. Volts
SCREEN VOLTAGE . ..vviniiniiiiiinnenenrnnnnnns 100 max. Volts
SCREEN SUPPLY VOLTAGE . . . ....ovviviiiinnnreannn 300 max. Volts
GRID VOLTAGE . ovttvntiiienneieiiinnnanerennns 0 min, Volts
PLATE DISSIPATION .. ... ..ctiniininenrnninnnnrnenn 0.5 max. Watt
SCRBEN DISSIPATION .........viuiiinninennnnnnns 0.1 max. Watt
TyricaL OPERATION:
Plate Voltage ..............coiiiiiiriiinne. 250 Volts
ScreenVoltage . ................ccovvviiiint., 100 Volts
Grid Voltage. . . ........ ... cciiiiiiiiiiinnnnns -3 Volts
SUPDIEEEOr . o .ttt Connected to cathode at socket
PlateCurrent .............cc.oiiiiiinrnenan.. 2.0 Milllamperes
ScreenCurrent ..........ccooiiiiinn... 0.5 Milliampere
Plate Resistance (AppProx.).........coovvvevnnn.. 1.5 Megohms
Transconductance ...................... ... 1225 Micromhos
Grid Voltage (Approx.)**........ccvveiiniinnn.. -7 Volts

* For cathode-current cut-off.
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INSTALLATION and APPLICATION

The base of the 6W7-G fits the standard octal socket 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 65J7. Additional data are given in the RESISTANCE-COUPLED AM-
PLIFIER CHART.

6X 5 FULL-WAVE HIGH-VACUUM
RECTIFIERS
The 6X5, 6X5-G and 6X5-GT are
full-wave, high-vacuum rectifiers of the
6X 5-G heater-cathode type. They are in-
tended for use in automobile-radio
receivers or in a-c operated receivers
6X 5- GT designed for their characteristics.

% CHARACTERISTICS

HeaTer VoLTagE (AC.or D.C)....oovivient.. 6.3 Volts
HEATER CURRENT . ... .. .tiiiiieinnannnennnnnn. 0.6 Ampere

METAL

PEAK INVERSE VOLTAGE . . .......... .............. 1250 max. Volts
PeAR PLATE CURRENT PER PLATE. .. . .. ..... ... . 210 max. Milliamperes
D-C HEATER-CATHODE POTENTIAL . . ... ............ 450 max. Volts
Typicar OperATION WitH CONDENSER-INPUT FILTER:
A-C Plate Voltage per Plate (RMS).............. 325 max. Volts
Total Effective Plate-Supply Impedance per Plate?. 150 mirn. Ohms
D-COQutputCurrent. ............ccovviuunin... 70 max. Milliamperes
TypicaL OpErRATION WiTH CHORE-INPUT FILTER:
A-C Plate Voltage per Plate (RMS).............. 450 max. Volts
Input-Choke Inductance. ....................... 8 min. Henries
D-COutputCurrent . .......................... 70 max. Milliamperes

$ When 2 filter-input condenser larger than 40 uf is used, it may be necessary to use more
plats-t:’t;xl)ply impedance than the minimum value shown to limit the peak plate current to the
rate ue.

INSTALLATION and APPLICATION OPERATION CHARACTERISTICS

The base of either the 6X5, 6X5-G, or Ao MR X
6X5-GT fits the standard octal socket. The @ . ——CONDENSERCCINPT T0 FILTER:
xcket 1f)(::r the fGXgI should be insgallled to_hold & 500 Wl T PEDANCE FER PiATeS

e tu preterably in a vertical position. z 128 o et 190 OIS
Horlzontal operation is permissible if pins 3 and ° 30353 A Bep py |
5 are in a horizontal plane. The 6X5-G and ..4°°':"'3‘-5&3_\L_"LLQ
6X5-GT may be operated in any position, g -J-L.:’E-Sl-_ ]
Physical characteristics of the 6X5, 6X5-G, and I R e 7
6X5-GT are shown in Figs. 1-7, 2-17, and 2-8, 3300t ™ % Sl
respectively, in the OUTLINES SECTION. 5 e
Pin 1 of the 6X5-GT has no connection, S ol 8o FO ]

The heater should be operated at 6.3 volts. A B My -7y ) WL N
Under no condition should the heater voltage 3 | -t-dodll N
ever fluctuate so that it exceeds 7.5 volts. For 9 100 = =
discussion of rectifiers and filter circuits, refer to °
RADIO TUBE APPLICATIONS SECTION,

° 20 a6 €0 80
0~C LOAD MILLIAMPERES
92C~4576R)
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BEAM POWER AMPLIFIER

The 6Y6-G is a power amplifier of
the beam type for use in the output 6Y6"G
stage of radio receivers designed for

its characteristics.

% CHARACTERISTICS

Hearer VoLTage (A.C.orD.C) ...ovvvvinnn..... 6.3 Volts
HEATER CURRENT . .....ottiininininneinnnnanns 1.25 Amperes

PLATE VOLTAGE ................................. 200 max. Volts
ScrEEN VoLTAGE (GridNo.2) .................... 135 max. Volts
PLATE DISSIPATION .................00viinenn... 12.5 max. Watts
SCREEN DISSIPATION ..........oooiiiiinnnannans 1.75 max. Watts
TypicAL OPERATION:
Plate Voltage . ........................ 135 200 Volts
Screen Voltage ........................ 135 135 Volts
Grid Voltaée éGrid No.1).............. -13.5 -14 Volts
Peak A-F Grid Voltage. ................ 135 14 Volts
Zero-Signal Plate Current............... 58 61 Milliamperes
Max.-Signal Plate Current. . ............ 60 66 Milliamperes
Zero-Signal Screen Current.............. 3.5 22 Milliamperes
Max.-Signal Screen Current. . ........... 11.5 9 Milliamperes
Plate Resistance (Approx.).............. 9300 18300 Ohms
Transconductance 7000 7100
Load Resistance................... 2000 2600 Ohms
Total Harmonic Distortion 10 10 Per cent
Max.-Signal Power Qutput 3.6 6 Watts

INSTALLATION and APPLICATION

The base of the 6Y6-G fits the standard octal socket which may be installed
to hold the tube in angsposition. Physical characteristics of the 6Y6-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, fower 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 wm% 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 voltage is not allowed to rise more than 10% above the rated value
under any condition of operation.
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CLASS B TWIN TRIODE

The 6Z7-G is a power amplifier con-

taining two triodes in one envelope.

6Z7_ G The two triodes, designed for class B
0 tion, have separate terminals for

| electrodes except the cathodes and

heaters,
CHARACTERISTICS
HeATER VoLTAGE (AC.or D.C) .................. 6.3 Volts
HEATER CURRENT .. ...t 0.3 Ampere
As Class B Power Amplifier
PLATE VOLTAGE . ..........citieiiiiieiainnnnnn 180 max. Volts
PEAR PLATE CUrRENT (Perplate) ................. 60 max. Milliamperes
AVERAGE PLATE DISSIPATION .. ................... 8 max. Watts
TyPicAL OPERATION:
Plate Voltage ............. 135 180 Volts
Grid Voltage. . ............ 0 0 Volts
Zero-Signal Plate Current
(Perplate).............. 3 4.2 Milliamperes
Effective Load Resistance
(Plate-to-plate).......... 15000 9000 20000 12000 Ohms
Max.-Signal Power Qutput
(Approx.)............... 1.5* 25} 2.2 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 A, amplifier, the 627-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.

Dy
FULL-WAVE HIGH-VACUUM oo ()
6ZY5 G RECTIFIER
- The 6ZY5-G is a full-wave, high
vacuum rectifier of the heater-cathode e\&}/ D
type. It is intended for use in applica- (Y *(e)
tions where economy of power is im- NC REY TR
portant. G-65
% CHARACTERISTICS
HEATER VOLTAGE (A.C.or D.C) ...t 6.3 Volts
HEATER CURRENT . . ... ... iitiiirineennnnannns 0.3 Ampere
As Full-Wave Rectifier
PEAK INVERSE VOLTAGE. . ......oiiiiniinenannn 1250 max. Volts
PEaAR PLATE CURRENT PER PLATE. . ............... 120 max. Milliamperes
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D-C HEATER-CATHODE POTENTIAL. ................ 450 max. Volts
TyricAL OpERATION WITH CONDENSER-INPUT FILTER:
A-C Plate Voltage per Plate (RMS).............. 325 max. Volts
Total Effective Plate-Supply Impedance per Plate]. 225 min. Ohms
D-COutputCurrent.................covvvnnnn. 40 max. Milliamperes
TyricaL OperaTION WiTH CHORE-INPUT FILTER:
A-C Plate Voitage per Plate (RMS).............. 450 max. Volits
Input-Choke Inductance........................ 13.5 min. Henries
DCOutputCurrent. .........coovvenvvennnnann 40 max. Milliamperes
When a filter-inpu N is used, it may re
&I:etgz-vl;?ply lmpedan%g Ehg.;: %:aex;ul::ng:fnthvilnuemah“gwn to limit the peakm"cumnm t t.omothe

INSTALLATION and APPLICATION

The base of the 6ZY5-G fits the standard octal socket which may be installed
to hold the tube in any position. Physical characteristics of the 6ZY5-G are shown
in Fig. 2-17, OUTLINES SECTION The heater should be operated at 6.3 voits.
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.

Ne vy TWIN DIODE

The 7A6 is a heater-cathode type
of tube containing two diodes in one
bulb. Except for the common heater, 7 A6
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.

* CHARACTERISTICS
HEATER VoLTAGE (A.C.or D.C) ..ovvvneiiinnn. 6.3 Volts
HEATER CURRENT . ...uvitvintnr it 0.159Y Ampere
¥ Nominal value is 7 volts. 4% Nominal value is 0.16 ampere.
As Rectifler
A-C PLATE VOLTAGE PER PLATE (RMS)............ 150 max. Volts
D-C Qurputr 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 7A6 are shown in Fig.
2-4, QUTLINES 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 i iple-grid -
contrgl ar;pliﬁerlso? tt?lg es!i;nnglei‘rlllzieeil 7A7"‘ LM
metal type for use in the radio-fre-
quency and intermediate-frequency

stages of radio receivers. The 7A7-LM
fs interchangeable with the 7A7.

% CHARACTERISTICS
HeaTER VOLTAGE (AC.or D.C) ... ..ot 6.3 Volts
HEATBR CURRENT . .......0iiiiiiiin i iiinnans 0.39991 Ampere
GRID-PLATE CAPACITANCE® .. ........covvnirvnnnns 0.005 wuf
INPUT CAPACITANCE®. ..ottt 6 apf
OuTPUT CAPACITANCE® ... .........iiviviiinnnn, 7 puf

® With shell connected to cathode.
€ Nominal value is 7 volts. 999 Nominal value is 0.32 ampere.
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As Class A, Amplifier

PLATE VOLTAGE ....ooviin it iiiiaanan 250 max. Volts

SCREEN VOLTAGE ...........coiiveiiiiiiiiinnnns 100 max. Volts

GRID VOLTAGE . ..ovviii e s -3 min. Volts
YPICAL OPERATION:
PlateVoltage ......... ... ..........cccevveenn, 250 Volts
ScreenVoltage ..............oiiiiiiiiennnnn. 100 Volts
GridVoltage. . ............coi i, -3 Volts
Suppressor...................... Connected to cathode at socket
PlateCurrent ..........................ciuieu.. 86 Milliamperes
Screen Current ................... .o, 2 Milliamperes
Plate Resistance. ....................cciiiinen 0.8 Megohm
Transconductance ................c.c.cvvennunns 2000 Micromhos
Transconductance (At -35 volts bias) ............ 10 Micromhos

INSTALLATION and APPLICATION

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.

OCTODE CONVERTER

7 A 8 The 7A8 s 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
HEeATER VOLTAGE (AC.or D.C) oot 6.39 Volts
HEATER CURRENT . . tvvtrineierneinennnnaaenns 0.1599 Ampere
DirECT INTERELECTRODE CAPACITANCES:
Grid No. 4 toPlate ........... 0.15 puf
Grid No. 4to Grid No. 2 ... .. 0.12 unf
Grid No. 4toGrid No. 1 ...... 0.12 nuf
GridNo. 1toGridNo. 2 ............. .ot 0.60 wuf
Grid No. 4 to All Other Electrodes (R-F Input) ... 75 uuf
Grid No. 2 to All Other Electrodes
Except Grid No. 1 (Osc. Qutput) .............. 34 uuf
Grid No. 1 to All Other Electrodes
Except Grid No. 2 (Osc. Input) . .............. 338 uuf
Plate to All Other Electrodes (Mixer Output) ..... 9 uuf
9 Nominal value is 7 volts. 99 Nominal value is 0.16 ampere.
As Frequency Converter
PLATE VOLTAGE ... .viieieieieecnennnenanneans 250 max. Volts
ScreEN VOLTAGE (Grids No. 3and No.5) .......... 100 max. Volts
ANoODE-GRrID SuprLy VoLTaGE (Grid No. 2) . ...... .. 250 max. Volts
ConNTROL-GRID VOLTAGE (Grid No. 4)... .......... -3 min. Volts
TyepicaL OPERATION:
Plate Voltage .. .............c..ooo .. 250 Volts
ScreenVoltage . ..............coo i 100 Volts
Anode-Grid Supﬁyly Voltage.......... .......... 250* Volts
Control-Grid Voltage........................... -3 Volts
QOscillator-Grid Resistor (Grid No. 1}............. 50000 Ohms
PlateCurrent ..................oo 3 Milliamperes
ScreenCurrent ... ... .. 2.8 Milliamperes
Anode-Grid Current............................ 4.5 Milliamperes

¢ Applied through 20000-ohm voltage-dropping resistor by-passed by 0.1 uf condenser
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Oscillator-Grid Current .. ...t 0.4 Milliamperes
Plate Resistance. ............ccvvvviiviennnnnn. 0.7 Megohm
Conversion Transconductance................... 600 Micromhos
Conversion Transconductance with

Control-Grid Biasof -30 Volts . ............... 2 Micromhos

INSTALLATION and APPLICATION

The base of the 7AB fits the lock-type socket which may be installed to hold

the tube in any position. Physical characteristics of the 7A8 are shown in Fig.

2-4, OUTLINES SECTION. For heater operation, refer to Type 6D8-G: for
cathode connection and application. to Type 6A8.

TRIPLE-GRID
SUPER-CONTROL AMPLIFIER

The 7B7 is a triple-grid super-control 7 B7
amplifier for use in the radio-frequency
and intermediate-frequency stages of
radio receivers.

% CHARACTERISTICS
HeaTER VoLTAGE (AC.OrD.C)).................. 6.3 Volts
HEATERCURRENT . ....... ... i . 0.1599 Ampere
GRID-PLATE CAPACITANCE . ..., 0.005 max. puf
INPUT CAPACITANCE. . ... ....... ... ccviiiie . S P
OuTPUT CAPACITANCE . . . .. ...t iiiinnaennn, 7 uaf
9 Nominal value is 7 volts, 99 Nominal value is 0.16 ampere.
As Class A, Amplifier
PLATE VOLTAGE ................. ... .cccccee o... 250 max. Volts
SCREEN VOLTAGE . ..................iiiiiien. ... 100 max. Volts
GRID VOLTAGE . ............... ..., -3 min. Volts
TyricaL. OPERATION:
Plate Voltage ... ... .. ... .. ... ... ... ... ... 250 Volits
Screen Voltage . ............................... 100 Volts
Grid Voltage. . . ...... . ... .. . . . . . i -3 Volts
Suppressor. ... .................. Connected to cathode at socket
PlateCurrent ..........................c...... 85 Milliamperes
ScreenCurrent .................. ... ... ....... 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. Phi;sxcal 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.

DUPLEX-DIODE
HI-MU TRIODE

The 7C6 is a multi-unit tube con- 7C6

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.
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Y% CHARACTERISTICS
HeaTtEr VoLTAGE (A.C.or D.C) .................. 6.39 Volts
HEATER CURRENT . .....ooivivniinnnannennnnnnnn. 0.159Y Ampere
Triode: GRID-PLATE CAPACITANCE (Approx.) ....... 1.4 upf
GRID-CATHODE CAPACITANCE (AppProx.)..... 2.4 puf
PLATE-CATHODE CAPACITANCE (AppDrox.).... 3 puf
AVERAGE CHARACTERISTICS — TRIODE UNIT:
Plate Valtage .. ...................c.ccoiinen.. 250 Volts
GridVoltage. . .............coiiiiiiiiiieen.. -1 Volt
PlateCurrent .............c.iiiiiiiiiiiiinnnn 13 Milliamperes
Plate ResiStance. ...oovveeetiiriiiinneenennnes 0.1 Megohm
Amplification Factor ....................ooviut 100
Transconductance . .........veveeeeeennnannnnne 1000 Micromhos
9 Nominal value is 7 volts. €9 Nominal value is 0.16 ampere.
Triode Unit — As Class A, Amplifier
PLATEVOLTAGE ... 250 max. Volts
TypricaL OPERATION:
Plate Supply Voltage. .......................... 250 Volts
Load Resistance. . . ...........ccvvvvennninnnn.. 0.25 Megohm
Grid ResiStOr. .o ovvveiiiiieieiii i ieee e innnnns 10 Megohms

Diode Units

The two diode units are placed around a cathode, the sleeve of whichis
common to the triode unit. Each diode has its own base pin.

INSTALLATION and APPLICATION

The base 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.

FULL-WAVE SEBD @)
HIGH-VACUUM RECTIFIER "

7Y4 The 7Y4 is a full-wave, high-

vacuum rectifier of the heater-cathode nc
type. It is for use in automobile radio
receivers and in compact a-c operated
receivers.

5AB
% CHARACTERISTICS
Hearer VoLTace (AC.orD.C)............o.ese. 6.3% Volts
HEATER CURRENT ... ..vtiineneiiiiieannnnnes 059 Ampere
9 Nominal value is 7 volts. 99 Nominal value is 0.53 ampere.
As Full-Wave Rectifler
PEAK INVERSE VOLTAGE. . ...ovvnninennnnn .. 1250 max. Volts
PeAx PLATE CURRENT PERPLATE. ... ............ 180 max. Milliamperes
D-C HEATER-CATHODE POTENTIAL . . . .............. 450 max. Volts
Wite CoNDENSER-INPUT FILTER:
A-C Plate Voltage per Plate (RMS).............. 325 max, Volts
Total Effective Plate-Supply Impedance per Plate* 150 min. Ohms
DCOutputCurrent........................... 60 max. Milliamperes
Wit Croge-INPUT FILTER:
A-C Plate Voltage per Plate (RMS).............. 450 max. Volts
Input Choke Impedance. . ...................... 10 min. Ohms
D-COutputCurrent..........ccovvervvnnnnnn.. 60 max. Milliamperes

* When 2 filter input condenser larger than 40 gf is used, it may be necessary to use more
plate-supply impedance than the value shown to limit the peak plate current to the rated value.
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INSTALLATION and APPLICATION

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 7Y4 are shown in Fig.
2-4, OUTLINES SECTION. For heater operation, see Type 6X5.

P G

@) ©,
POWER AMPLIFIER TRIODE
The 10 is a three-electrode, high-vacuum 'IO
tube suitable for use as an audio-frequency
o*o amplifier in equipment designed for its
A ¢ characteristics.
40
CHARACTERISTICS
FiLAMENT VorTtace (A.C. or D.C)) .. 7.5 Volts
FILAMENT CURRENT ..o vvecransverseroonserananssosesssnnres 1.25 Amperes
PLATE VOLTAGE. 350 425 max. Volts
GRID VOLTAGE* . . -32 ~40 Volts
CATHODE RusIST .. 2000 2220 Ohms
PLATE CURRENT. .. vuveccnitnnnnenosnes 10 16 18 Milliamperes
PLATE RESISTANCE . .....covvnnnnnansso. 6000 5150 5000 Ohms
AMPLIFICATION FACTOR .. ... ......oout 8 8 8 .
TRANSCONDUCTANGE vt vvrvarnonncrnnass 1330 1550 1600 Micromhos
LOAD RESISTANCE covvvrennnannniornnss 13000 11000 10200 Ohms
UNDIsTORTED POWER OUTPUT. ....vevts. 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 used, each stated value of grid voltage should be decreased by 5.0 volts and should be refi
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 ition with the base down. Physical characteristics of the 10 are shown
in Fig. 2-28, OUTLINES SECTION.

P G

@) ©

DETECTOR AMPLIFIER TRIODES

F F The 11 and 12 are three-electrode tubes
used as detectors and amplifiers in dry-cell-
4D operated receivers designed for their charac- ]]
teristics. The electrical characteristics of
Type 12 each type are identical, and are as follows:
Filament volts, 1.1; amperes, 0.25; maximum
P - plate volts, 135; grid volts, -10.5; amplifica-
e e tion factor, 6.6; plate resistance (ohms), ]2
15000; transconductance (micromhos), 440;
and plate milliamperes, 3. Physical charac-
teristics of the 11 and 12 are shown in Figs.
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 12A7 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 ] 2 A7
rating is 12.6 wvolts, 0.3 ampere.
RECTIFIER UNIT: Mazx. 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 position. 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.

PENTAGRID CONVERTER
The 12A8-GT is a pentagrid con-

]2 A8_GT verter of the heater-cathode type.
Except for its heater which operates
at 12.6 volts and 0.15 ampere, the
electrical and lphysical characteristics
of the 12A8-GT are the same as those
of the Type 6A8-GT, G-8A

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 6AS8.

DUPLEX-DIODE PENTODE

The 12C8 is a metal type of tube
having two diodes and a pentode in

the same envelope. Except for its

] 2C8 heater rating of 12.6 volts and 0.15
ampere, the electrical and physical

METAL characteristics of the 12C8 are the same

as those of the Type 6B8. For heater
operation and cathode connection, refer
'toelTypes 12A8-GT and 6AS8, respect-
ively.

HIGH-MU TRIODE

The 12F5-GT is a high-mu amplifier
triode of the heater-cathode type. It
] 2 F 5 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 G-5M

are the same as those of the 6F5-GT.

The grid-plate capacitance is 2.8 guf; grid-cathode, 2.2 uuf; plate-cathode, 3.2 uuf.
For heater operation and cathode connection, refer to Types 12A8-GT and 6A8,

respectively.
DETECTOR AMPLIFIER TRIODE

The 12)5-GT is a triode of the heat-

er-cathode type designed for use as

] 2 J 5 GT detector, amplifier, or oscillator. It

= has a oomparatwely high amplifica-

tion factor together with a high

transconductance. Except for its heater

rating of 12.6 volts and 0.15 ampere,

the electrical and physical characteris~

tics of the 12]J5-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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P TRIPLE-GRID DETECTOR
AMPLIFIER

" The 12J7-GT is a triple-grid detector ] 2.] 7 - GT

st()) amplifier of the heater-cathode type.
"hEs” “KEY Exlcept gxoiltg heater rathing lot' 12.(?
volts and 0.15 ampere, the electrica
GT-TR(12J7-GT) and physical characteristics of the
12J7-GT are the same as those of the 6J7-GT. For heater operation and cathode
connection, refer to Types 12A8GT and 6A8, respectively.

TRIPLE-GRID
SUPER-CONTROL AMPLIFIER

The 12K7-GT is a triple-grid super- ] 2 K7" GT

control amplifier of the heater-cathode
tlsépg fixcepfi fgr1 éts heater ra;ltingl of
~7R(12K7-GT .6 volts and 0.15 ampere, the elec-
oT-7R( ) trical and physical characteristics of .
the 12K7-GT are the same as those of the 6K7-GT. For heater operation and
cathode connection, refer to Types 12A8-GT and 6AS8, respectively.

TRIODE-HEXODE

CONVERTER
12K8
METAL

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
heater rating of 12.6 volts and 0.15
ampere, the electrical and physical characteristics of the 12K8 are the same as
those of the 6K8. For heater operation and cathode connection, refer to Types
12A8-GT and 6AS8, respectively.

Poz2 POy

G2 G3

DUPLEX-DIODE

HIGH-MU TRIODE
The 12Q7-GT is a heater-cathode ]2Q7-GT

type of tube containing two diodes and
a high-mu triode in one bulb, Except
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 6AS8, respectively.

PENTAGRID CONVERTER

The 12SA7 is 2 multi-electrode vacu-

um tube of the single-ended metal type ] 2 S A7
designed to perform simultaneously METAL

the functions of oscillator and mixer
in superheterodyne receivers. Except
for its heater rating of 12.6 volts and
0.15 ampere, the electrical and thsica.l
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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TWIN TRIODE AMPLIFIER

The 12SC7 is a twin-triode amplifier

of the single-ended metal type for use

] 2SC7 as a class A amFliﬁer. Except for its
heater rating of 12.6 volts and 0.15

METAL ampere, the electrical and physical
characteristics of the 12SC7 are the
same as those of the 65SC7. For heater as

operation and cathode connection, re-
fer to Types 12A8-GT and 6A8, respectively.

HIGH-MU TRIODE o

The 12SF5 is a high-mu triode ot &)
the single-ended metal type for use
] 2SF5 in resistance-coupled amplifier circuits. )

ETA Except for its heater rating of 12.6 vo
! volts and 0.15 ampere the electrical O,
and physical characteristics of the
12SF5 are the same as those of the 6AB

6SFS. For heater operation and cathode
connection, refer to Types 12A8-GT and 6AS8, respectively.

TRIPLE-GRID
-l 25J7 DETECTOR AMPLIFIER
The 12SJ7 i ingl d
METAL tube eof thJe &p?ezg%&:;peedwirafm;

sharp cut-off characteristic. Except

for its heater rating of 12.6 volts and

0.15 ampere, the electrical and physical
characteristics of the 12SJ7 are the same as those of the 65J7. For heater operation
and cathode connection, refer to Types 12A8-GT and 6A8, respectively.

TRIPLE-GRID
SUPER-CONTROL AMPLIFIER
12SK7

The 125K7 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
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,

METAL

Poy

o,
DUPLEX-DIODE HIGH-MU ) OMO .
125Q7 TRIODE ﬂ( O
The 125Q7 is a single-ended metal A A ADw
METAL type of multi-unit tube containing two OWO
diodes and a high-mu triode. Except SKEY M
for its heater rating of 12.6 volts and 8Q

0.15 ampere, the electrical and physical
characteristics of the 12SQ7 are the same as those of the 65Q7. For heater opera-
tion and cathode connection, refer to Types 12A8-GT and 6A8, respectively,

—160 —



RCA RECEIVING TUBE MANUAL

G HALF-WAVE
HIGH-VACUUM RECTIFIER

oA The 1273 is a half-wave, high- 1273

vacuum rectifier of the heater-cathode
" H type for use in suitable circuits de-
46 signed to supply d-c power from an a-c
power line. It is mtended for use in
“transformerless” receivers of the ‘“‘universal” (a.c.-d.c.) type. The adaptability
of the 12Z3 to such receivers is facilitated by the heater design which permits of
convenient series operation with other tube types.

% CHARACTERISTICS
Heater VoLTacE (AC.ot D.C)Y ... iiiiana... 12.6 Volts
HEATER CURRENT .. .....tiettinennnnnnnnnncnnaen 0.3 Ampere
As Half-Wave Rectifier
PEAK INVERSE VOLTAGE . . ......vvineiinnennnannn. 700 max. Volts
PEAR PLATE CURRENT ... .vvvrvriiiieaanannnnnns 330 max. Milliamperes
D-C HEATER-CATHODE POTENTIAL. . ... .vvvunnnnn. 350 max. Volts
Tyricat OpEraTION WiTH CONDENSER-INPUT FILTER:
A-C Plate Voltage (RMS)......... 117 150 235 max. Volts
Total Effective Plate-Supply
Impedancel................... 0 min. 30 min. 75 min. Ohms
D-COutput Current............. 55 max. 55 max. 55 max. Milliamperes

$ When a filter-input condenser larger than 40 uf is used, it may be necessary to use more
plate-susply impedance than the minimum value shown to limit the peak plate current to the

INSTALLATION and APPLICATION

The base of the 12Z3 fits the standard four-contact socket which may be
installed to hold the tube in any position. Physical characteristics of the 12Z3 are
shown in Fig. 2-19, OUTLINES SECTION. Sufficient ventilation should be
provided to circulate air freely around the tube

to prevent overheatmg OPERATION CHARACTERISTICS

The 12.6-volt heater of the 12Z3 is designed TYPE 1223 €7 2128 voUTs
to operate under the normal conditions of line- | FILTER INPUT CONDENSER =C , |
voltage variation without materially affecting Jeveve g B

N
Q
s

the performance or serviceability of this tube.
For operation of the 12Z3 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 uf
is desirable. Typical output curves for several
values of input condensers are shown in the ac-
companying diagram. As a supplement to the
curves with an a-¢ input voltage, a curve is in-

w
Y
o

X
o

&
o

0-C OUTPUT VOLTS AT INPUT 7O FILTER

@

VOLTS=117 77"

cluded to show the output when the receiver is 36 36 o
operated from a d-c power line. D-C LOAD MILLIAMEERES it
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R-F AMPLIFIER PENTODE

The 15 is a heater-cathode type of pentode
of the 2.0-volt type for use in battery-operated
'I 5 receivers that require a separate cathode con-
nection. The heater is rated at 2.0 volts
(d.c.) and 0.22 ampere. Characteristics at
maximum 7plate volts of 135, maximum screen
volts of 67.5, and grid-bias volts of ~1.5 are:
plate current, 1.85 milliamperes; screen cur-
rent, 0.3 milliampere; plate resistance, 0.63 5F
megohm; transconductance, 750 micromhos.

The base of the 15 fits the standard five-pin socket which may be mounted to hold the tube
in any position. Physical characteristics of the 15 are shown in Fig. 2-16, OUTLINES SECTION
The heater-cathode potential should be kept as low as possible, but should never be greater than
22.5 volts. Application of the 15 is similar to that of Type 1E5-GP.

GT2 o7
CLASS B TWIN AMPLIFIER )
The 19 combines in one bulb two . /‘ \ o
'l 9 high-mu triodes designed for class B 2] Ol
operation. It is intended for use in b
the output stage of battery-operated oo
receivers and is capable of supplying i, -
approximately 2 watts of audio power. 6C

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. Except for
the filament current (.26 ampere, the electrical characteristics of the 19 are the same
ag 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 position 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.

POWER AMPLIFIER TRIODE

The 20 is a power-amplifier triode for dry- P

battery-operated receivers employing 3.3-volt

filament tubes. The filament rating is 0.132

ampere at 3.3 volts (d.c.). Characteristics at

maximum plate volts of 135, and grid-bias

20 volts of -22.5 are: plate current, 6.5 milli-
amperes, plate resistance, 6300 ohms; ampli- ° * o

Q)
©
(2]

fication factor, 3.3; transconductance, 5
micromhos; load resistance, ) ohms;
undistorted power output, 110 milliwatts.
Phpncal characteristics of the 20 are shown ap
in Fig. 2-14, OUTLINES SECTION. The 20

is a discontinued type; it i8 retained for ref-

erence only.

SCREEN-GRID RADIO-FREQUENCY
AMPLIFIER

Gy
: . . G,
The 22 is a screen-grid, radio-frequency P [
amplifier tube for use in dry-battery-operated @) \9
receivers employing 3.3-volt filament tubes.
The filament rating is 0.132 ampere at 3.3
22 volts (d.c.) Characteristics at maximum
plate volts of 135, maximum screen volts of
67.5, and -bias volts of ~1.5 are: plate °+°
current, 3.7 milliamperes; screen current, 1.3 Fo
milliamperes; plate_resistance, 325000 ohms;
transconductance, 500 micromhos. Physical
characteristics of the 22 are shown in Fig. 2-22, 4K
QUTLINES SECTION. The 22 is a discon-
tinued type; it i8 retained for reference only.
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SCREEN-GRID RADIO-FREQUENCY
AMPLIFIER

u’l‘l‘l‘: 24-A i:h:)d mn-g?d amplifier t;xube of
t] ater-ca e type for use primarily as
a radio-frequency amplifier in a-c operated 24-A
recelvers.
The heater is rated at 2.5 valts (a.c. or d.c.)
and 1.76 ampere. The maximum plate and
screen volts are 275 and 90, rezo&ectwaly,
Characteristics at plate volts of , acreen
volts of 90, and grid-bias volts of -3 are: .
plate current, 4 milliamperes; screen current (max.), 1.7 milliamperes, plate resistance, 0.6 megohm;
transconductance, 1050 micromhos. Capacitances (with shield-can) are: grid-plate 0.007 max.
sul; input 5.3 puf; output, 10.5 puf.

The base of the 24-A fits the standard five-contact socket which may be installed ta hold
the tybe in a:i:y position. Physical characteristics of the 24-A are shown in Fig. 2-22, OUTLINES
SECTION For heater operation and cathode connection, refer to Type 2A5. The screen voita
for the 24-A may be obtained from 8 fixed or variable tap on g voltage divider across the high-
voltage supply, or across a portion of the suggly. Complete shielding in all stages of the circuit
is necessary if magimum gain per stage is to obtained.

POWER AMPLIFIER

PENTODES 25A6

The 25A6 and 25A6-G are power- METAL
n amplifier pentodes of the heater-
cathode type having 25-volt heaters 2 5 A 6 G
for operation on either a-c or d-c -
supply. They are especially useful in
“d-c power line’”’ or “universal” type
receivers. In such application, these tubes are capable of handling relatively large
audio power.

% CHARACTERISTICS

HEeATER VoLTaGE (AC.or D.C) ....oviivnan .. 25 Volts
HEATER CURRENT . ... ..\iiiinennnnnnnrnnanrnnnns 0.3 Ampere
As Class A, Amplifier
PLATE VOLTAGE ................... e, 160 max. Volts
SCREEN VOLTAGE ... iiitientinnnnneiiinannns, 135 max. Volts
PLATE DISSIPATION ... ........c0ovirniiiinnnnnnn. 5.3 max. Watts
SCREEN SISSIPATION ... .. ...\t e, 1.9 max. Watts
TyPicAL OPERATION:
Plate Voltage ................. 95 135 160 Volts
Screen Voltage ................ 95 135 120 Volts
Grid Voltage....... e -15 -20 -18 Volts
Peak A-F Grid Voltage......... 15 20 18 Volts
Zero-Signal Plate Current. . .. ... 20 37 33 Milliamperes
Max.-Signal Plate Current. . . . .. 22 39 36 Milliamperes
Zero-Signal Screen Current. ... .. 4 8 6.5 Milliamperes
Max,-Signal Screen Current. . . .. 8 14 12 Milliamperes
Plate Resistance (Approx.)...... 45000 35000 42000 Ohms
Transconductance ............. 2000 2450 2375 Micromhos
Load Resistance............... 4500 4000 5000 Ohms
Total Harmonic Distortion.... .. 11 9 10 Per cent
Mazx.-Signal Power OQutput...... 0.9 2 2.2 Watts

INSTALLATION and APPLICATION
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 conditions of line-
voltage variation without materially affecting the performance or serviceability
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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 normal supply voltage.

In a series-heater circuit of the “d-c power line” type employing several 0.3-
ampere (6.3-volt) tﬂfﬁ and one or two 25A6’s or 25A6-G’s, the heater(s) of the
25-voit 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 employmg 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, i.e., 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 series.

The cathede 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-¢ 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 terminal 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-'s
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.

AVERAGE PLATE CHARACTERISTICS

T ] T
TYPE 25A6
E4:=25 VOLTS
SCREEN VOLTS =135
/,o/ O
so}— -
K4 /
" /\ /L -10
w O4 s
o
§ A ‘\‘k/ts-
3 // Q Y Ec1=-13
3 ! / R o —t"
o [ ‘q:o
aao /,// o N, =
u
< s ™~
g //,// N ™. -25
///—-—-——" comh\— RiD VOLTS Ec)=-30
20}/
L N ~-35
Pou < ~ - 40
= =
2
o $0 100 t 200 250 300 350 400
PLATE VOLTS 92C-45989
G2p Gip

The 25A7-G is a heater-cathode

2 5 A7_ type of tube containing a half-wave,
high-vacuum rectifier and a power- H
.ampliﬁeéﬂpentode in one envelope. It e
is particularly useful in small receivers K5 HEY ™~ Gy

of the “universal” type. sF
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CHARACTERISTICS

HeaTER VoLTAGE (AC. 0t DC.) ..o, 25 Volts
HEATER CURRENT . .....covvvvinvnnnecesenannnnsn 0.3 Ampere

Pentode Unit — As Class A, Amplifier
PLATE VOLTAGE .......coccenanerrennceacceeennns 100 max. Volts
ScrEEN VOLTAGE (Grid No. 2) .................... 100 max. Volts
Grm VOLTAGE (Grid No. 1).............oooviian.. -15 Volts
PLATE CURRENT . . ..ot iiviiiiniiiinncenenneeennns 20.5 Milliamperes
SCREEN CURRENT . .. ovvveinnvnainnnannenerenennns 4 Milliamperes
PLATB RESISTANCE.........cciivvinneiinnnnnnnnn. 50000 Ohms
TRANSCONDUCTANCE . . ..ovvvvnensnnnasecnsonanons 1800 Micromhoe
LOAD RESISTANCE .. ......iiivevnrieinnaanannnnns 4500 Ohms
(825 3 2 ¢ o 0.77 Watt

* 99, total harmonic distortion.

Rectifier Unit

ACPLATE VOLTAGE (RMS) ......civieiiieiinnns 125 max. Voits
D-COUTPUT CURRENT ....coivvevennnetvanannnans 75 max. Milliamperes

INSTALLATION and APPLICATION

The base of the 25A7-G fits the standard octal socket which may be installed
to hold the tube in any position. ngm characteristics 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.

o

HIGH-MU POWER AMPLIFIER
&) TRIODE
The 25AC5-GT is a power amplifier 25AC5-GT

" e\-b/ oF triode of the heater-cathode type for

® use in the output stage of a-c/d-c radio
ne E Tk receivers.
6-6Q
CHARACTERISTICS

Hrater VoLtaGE (AC.ot D.C) . .....ivevvnnn., 25 Volts
HEATER CURRENT . ...0oovveraennnnnnnreoennonnns 0.3 Ampere
AVERAGE CHARACTERISTICS:

Plate Voltage .. ..........cviiivieninnnnnnn., 110 Volts

Grid Voltage. . .......cov it +15 Voits

Amplification Factor ...........cciiiiinnnenne, 58

Plate Resistance ................ccoiiieree.... 15200 Ohms

Transconductance . ............ccveeiieunnnnnn. 3800 Micromhos

PlateCurrent .........coviivierenrriinarsanees 45 Milliamperes

Grid Current. . ... iiietier e iaiineeeans 7 Milliamperes

As Class B Power Amplifier

PLATB VOLTAGE ........ccinerrnnannccrnnnsranans 180 max. Volts
AVERAGE PLATE DISSIPATION .. ......co0iuunnennns 10 max. Watts

TvyricaL OPERATION:

Plate Voltage . ......ocivieininnirinecnrannanns 180 Voits
Grid Voltage. . . ...cvveierrininneerernseennnns 0 Volts
Peak A-F Grid-to-Grid Voltage. ................. 60 Volts
Zero-Signal D-C Plate Current ...........c....... 4 Milliamperes
Effective Load Resistance (Plate-to-plate) ........ 4800 Ohms
Power Qutput®. .. ...cocevvvreneronnnrnonsannns 6 Watts

¢ With peak input of 810 milliwatts applied between grids.
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INSTALLATION and APPLICATION

The base of the 25ACS5-GT fits the standard octal socket 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 service, the 25AC5-GT should be operated as shown under
CHARACTERISTICS.

In direct-coupled power-amplifier service, a single 25AC5-GT is preceded by
a driver tube in a dynamic-coupled amplifier circuit similar to that shown under
Type 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-
coxg;lled 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 26AC5-GT in this service are: plate volts, 180; and average plate dissipa-
tion, 10 watts. Typical operating values with Type 6AES-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 power output, 2 watts with
109, 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
109, distortion. In these typical operating conditions, current does not flow in
the driver grid circuit during any part of the input cycle.

G2 G)
POWER AMPLIFIER OO
PENTODE oY%,
25B6-G 5 b v ot
pentode o e heater-ca e type
for use in radio receivers of the “‘uni- v }Lo/ oF
geég;l u_efiype where large power output neker K,
G~7S
* CHARACTERISTICS
HEeATER VoLTAGE (A.C.or D.C) ...l 25 Volts
HEATER CURRENT . .....ccuvvirriinnnnnnnnnnennnns 0.3 Ampere
As Class A, Amplifier
PLATEVOLTAGE .........c.0iiiieiiiiinnnnnnnn... 200 max. Volts
ScrEEN VOLTAGE (GridNo. 2} .................... 135 max. Volts
PLATE DISSIPATION .............0cviiiannnnnn, 12.5 max. Watts
SCREEN DISSIPATION ... ............. ..o, 2 max. Watts
TyriCAL OPERATION:
Plate Voltage .. ............... 105 135 200 Volts
Screen Voltage . ............... 105 135 135 Volts
Grid Volta éGrid No.1)...... -16 -22 -23 Volts
Peak A-F Grid Voltage. ... .. ... 16 22 23 Volts
Zero-Signal Plate Current. ... ... 48 61 62 Mililamperes
Max.-Signal Plate Current. .. . .. 55 69 71 Milliamperes
Zero-Sj Screen Current. . . . .. 2 25 1.8 Milliam;
Magx.-Signal Screen Current . . . .. 10 14.5 13 Milliamperes
Plate Resistance............... 15500 15000 18000 Ohms
Transconductance . ............ 4800 5000 5000 Micromhos
Load Resistance ............... 1700 1700 2500 Ohms
Total Harmonic Distortion. . . . .. 125 14 15 Per cent
Second Harmonic Distortion . .. 7 8 85 Per cent
Third Harmonic Distortion . .. .. 10 11 11 Per cent
Max.-Signal Power Qutput. ..... 2.4 43 7.1 Watts

INSTALLATION and APPLICATION
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, QUTLI SECTION. For filament operation and cathode connec-
tion, refer to Type 25A6.
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BEAM POWER AMPLIFIERS 2 5L 6

The 25L6, 25L6-G, and 25L6-GT
are beam tgéver amplifier tubes of the
by the output, stage of “amsiormer. 2 5L6-G
in the output stage of “transformer- -
less” (a.c.-d.c.) receivers. These tubes
provide high power output at therela-

2506
NEiZste-g Y Per tively low plate and screen voltages 2 5L 6 GT
available for transformerless receivers. -

7AC The high power output is obtained
with high power sensitivity and high 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.

METAL

% CHARACTERISTICS
HEATER VoLTAGE (A.C.orD.C.) .....oevivviienn.. 25.0 Volts
HEATER CURRENT . .........00vviriiiiinnnnnnnnss 0.3 Ampere
As Class A; Amplifier
PLATE VOLTAGE .......0ovveeineeinineannanns 117 max. Volts
ScrREEN VOLTAGE (Grid No. 2) .................... 117 max. Volts
PLATE DISSIPATION . ......0iiiiiiiiiiiiienn 4 max. Watts
ScREEN DISSIPATION .................coviiinnnnn. 1.25 max. Watts
TypricAL OPERATION:
Plate Voltage .. ....................... 110 110 Volts
Screen Voltage ........................ 110 110 Volts
Grid Voltaée.(Grid No.l).............. -7.5 ~7.5 Volts
Peak A-F Grid Voltage............... . 75 75 Volits
Zero-Signal Plate Current............... 49 49 Milliamperes
Max.-Signal Plate Current ..... ......... 54 50 Milliamperes
Zero-Signal Screen Current.............. 4 4 Milliamperes
Max.-Signal Screen Current. . ........... 9 11 Milliamperes
Plate Resistance (Approx.).............. 10000 10000 Ohms
Transconductance . .................... 8200 8200 Micromhos
Jload Resistance. . ..................... 1500 2000 Ohms
Total Harmonic Distortion.............. 11 10 Per cent
Second Harmonic Distortion . ........... 10 35 Per cent
Third Harmonic Distortion . ............ 4 8.5 Per cent
Max.-Signal Power Qutput.............. 2.1 22 Watts

INSTALLATION and APPLICATION

The base of either the 25L6, 251.6-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, 25L6-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 coug)lmg used
should not introduce too much resistance in the grid circuit. Transformer- or
impedance-couﬁling 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
;t’sfnot allowed to rise more than 109% above the rated value under any condition

operation.

- 167 —



RCA RECEIVING TUBE MANUAL

AVERAGE PLATE CHARACTERISTICS

rvnl: 25L16 l
E4=25 VOLTS
[~ SCREEN VOLTS =110
o Ecyx0
" e
H P
; 4 -2.5
3 100 / T el
2 L1
i ’// CONTROL - GRID voLTS Ec13-5
;.' /// —|7As
s — [l
L/ ,ro
P S, ci=—12.5
—13
o 50 100 150 200 250
PLATE vOLTS 92¢—4684R1
RECTIFIER-DOUBLERS '“’ ’“"
The 2575, 2526, 2526-G, and 25Z6- (7= =N
GT are full-wave, high-vacuum rectifiers *oz(@) Ok

of the heater-cathode type for use in
suitable circuits designed to suf_ply
2 5Z 5 d-c power from an a-c power line,
These tubes are well suited for “‘trans-
formerless” receivers of either the

2 526 “unjversal (a.c.-d.c.)” type or the “a-c
operated” type. In “universal” re-
METAL ceivers, these tubes may be used as

half-wave rectifiers, while in the “a-c
2 526-G operated” type, they may be used as
voltage doublers to provide about twice
the d-¢ output voltage obtainable from
2576-GT  the half-wave arrangement. This two-
fold application is made possible bg
the use of a separate base pin for eac )
of the two cathodes in the respective n&iZ258-c"KEY kg,
types. For voltage-doubler considera- "'#°2°CT 44

TIONS section. and 2526-GT
% CHARACTERISTICS

HEATER VoLTAGE (A.C.orDC)) ....oovvvvvnennnn. 25 Volts
HEATER CURRENT . ......0vvvinnnnnnnnnnneeennans 0.3 Ampere

As Rectifier or Doubler
PEAK INVERSE VOLTAGE. . .....oivvinenerennnnnnan 700 max. Volts
PEAK PLATE CURRENT PER PLATE. ................ 450 max. Milliamperes
D-C HEATER-CATHODE POTENTIAL . . . .......0oouenn 350 max. Volts

TypicAL OPERATION As HALF-WAVE RECTIFIER:*
A-C Plate Voltage per Plate (RMS) 117 150 235 max. Volts
Total Effective Plate-Supply
Impedance Platef . ....... 0 min. 40 min. 100 min. Ohms
D-C Output Current per Plate ... 75 max. 75 max. 75 max. Milliamperes
® The two units may be used separately or in parallel.
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TyricaL OrPERATION AS VOLTAGE-DOUBLER:
Half-Wave Full-Wave
A-C Plate Voltage per Plate (RMS)...... 117 max. 117 max. Voits
Total Eff. Plate-Supply Imped. per Plate} 30 min. 0 min. Ohms
D-COQutput Current................... 75 max. 75 max. Milliamperes

{ When a ﬁlter-mput condengser larger than 40 uf is used, it may be necessary to use more
pl:etﬁ-lu y impedance than the minimum value shown to timit t.he peak plate current to the

ue.
INSTALLATION and APPLICATION

The base of the 25Z5 fits the standard six-contact socket whereas the base of
the 25Z6, 25Z6-G, and 25Z6-GT fits the standard octal socket. The sockets for
any ofthesetypes may be installed to hold the tubes in any position. Phyaical
characteristics of the 26Z5, 2526, 25Z6-G, and 25Z6-GT are shown in Fxgs 2-19,

1-7, 2-17, and 2-8, respectlvely, in the OUTLINES SECTION. Sufficient ventilation
should be provided to circulate air freely around these tubes to prevent overheating.

The heater in these types is designed to o te unda' the normal conditions
of line voltage variation without materially e performance or service-
ability of the tubes. The current in the heater circmt 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 as possible. A large input

citance in the order of 16 uf is desirable for half-wave rectifier service, while
her value is advantageous t’c;r 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 2525 2526-G, and 25Z6-GT. The voltage-doubler
curves are for a full-wave doubler circuit and the rectifier curves are for the two
diode units connected in paralle] in a conventional half-wave circuit.

OPERATION CHARACTERISTICS OPERATION CHARACTERISTICS
ALF-WAVE RECTIFIE FULL-WAVE VOLTAGE DoUBL
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3 24 TSRSy < Z240 st [,
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AMPLIAIER TRIODE

The 26 is an amplifier tube containing a
filament designed for operation on altzmatm
SopiiBer in equpaent dctieacd for fts char
amplifier in pmen or ar-
acteristics. e%e 26 is not ordinarily suitable 26
for use ag a detector of power amplifier. The
base of the 26 fits the standard four-contact
socket which should be installed to hold the
tube m a vertuzl position, Physical charac.
40 are shown in Fig. 2-25,
OUTLINPS SECTION The coated fila-
ment of the 26 should be operated at the rated voltage of 1.5 voits from the a< line through s
step-down transformer.
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CHARACTERISTICS
FILAMENT VOLTAGE (A.C.or D.C) ... il 1.5 Volts
FILAMENT CURRENT . .o vvrnuininn oo tiaaenaaass .05 Amperes
PLATE VOLTAGE. .. ...ovvvennniinnn e 90 135 180 max. Volts
GRID VOLTAGE® .............ciiivnnn ... -7 -10 -14.5 Volts
PLATECURRENT. . ... vviieeen s 2.9 55 6.2 Milliamperes
PLATE RESISTANCE ....................... 8900 7600 7300 Ohms
AMPLIFICATION FACTOR . . . ................ 8.3 8.3 8.3
TRANSCONDUCTANCE 4. . 0vvvnnevnnonennnnns 935 1100 1150 Micromhos

* Grid voltage measured from mid-point of a-¢ operated filament.

3
27 DETECTOR, AMPLIFIER .
The 27 is a three-electrode general purpose
tube of the heater-cathode type for use as an
an amplifier and detector in a-c receivers. H H
SA
CHARACTERISTICS
HEATER VOLTAGE (A.C.ot D.C.). v ovvnvin i 25 Volts
HEATER CURRENT . ¢ .0 vvneiitetn i cnesanaeeneaanseannansnse 1.75 Amperes
PLATE VOLTAGE®. . ..., e 90 135 180 250 Volts
GRID VOLTAGEBY ......oovvvunn.. -6 -9 ~13.5 -21 Volts
PLATE CURRENT.,.............. 2.7 4.5 5.0 5.2 Milliamperes
PLATE RESISTANCE ............. 11000 9000 9000 9250 Ohms
AMPLIFICATION FACTOR .. ....... 9 9 9 9
TRANSCONDUCTANCE ............ 820 1000 1000 975 Micromhos
GRID-PLATE CAPACITANCE (APPIOX.) . c0ovvnnorrenonsnsnrnanss 3.3 waf
GRID-CATHODE CAPACITANCE (Axpvrox.) ....................... 31
PLATE-CATHODE CAPACITANCE (ADPIoX.). ... .ovvviiunaianeens. 2.3 wuuf

* Maximum plate voltage = 275 volts.
t+ Maximum value of d-c resistance in grid eircuit should not exceed 1.0 megobm.

INSTALLATION and APPLICATION

The base of the 27 fits the standard five-contact socket which may be installed to hold the
tube in any lgosition. Physical characteristics of the 27 are shown in Fig. 2-19, OUTLINES
SECTION. For heater operation and cathode connection, refer to Type 2A5.

As an amplifier, the 27 is applicable to the audio- or the radio-fre uenc&smges of a receiver.
Recommended plate and grid voltages are shown under CHARACTERISTICS.

As a detector, the 27 may be operated either with grid leak and condenser or with grid bias.
The plate voltage for grid-leak-and-condenser detection is 45 volts. A grid leak of from 1 to 5
megohms used with a grid condenser of 0.00025 uf is euitable. For grid-bias detection, a plate
voltage of 275 volts or less may be used. The corresponding grid bias should be adjusted so that

ate current, when no signal is being received, is approximately 0.2 milliampere. For the
c:%l igon of 250 volts on plate and transformer coupling, the grid bias will be approximately
-30 volts.

DETECTOR AMPLIFIER TRIODE e a)°*

The 30 is a detector and amplifier tube of
the three-electrode type for battery-operated
30 Teceivers Where economy of fﬁlament-g:urrent
rain is important. Except for capacitances, *
which are shown below, tge electrical charac- ° r
teristics of the 30 are the same as those of
the 1H4-G. The base of the 30 fits the
standard four-contact socket which should be 4D
X mounted to hold the tube preferably in a i )
vertical position, Horizontal gge.ration is permissible if pins 1 and 4 are in a vertical plane.
Physical characteristics of the are shown in an. 2-19, OUTLINES SECTION. For filament
operation, refer to Type 1C7-G; for application, refer to Type 1H4-G.

GRID-PLATE CAPACITANCE (APDIOX.) . .. ivvvvrrennnnavenennnnas 6.0 paf
GRID-FILAMENT CAPACITANCE (ADPPIOX.) . v vienevecrannorenns . 3.0 wut
PLATE-FILAMENT CAPACITANCE (ADPIOX.) .. vovveernenunnnnes 2.1 wal
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7 G POWER AMPLIFIER TRIODE

The 31 is a power-amplifier tube of the
three-electrode type for battery-operated

receivers where economy of filament-current ‘I
. drain is important. 3
o o The filament voltage and current are 2.0
F F volts (d.c.) and 0.13 ampere, respectively.
Characteristics at maximum plate volts of
4D 180 and -bias volts of -30 are: plate

current, 12.3 milliamperes; plate resistance,

3600 ohms; amplification factor, 3.8; transconductance, 1050 micromhos; load resistance, §700
ohms; undistorted power output, 0.375 watt. The base of the 31 fits the etandard four-contact
socket which should be mounied to hold the tube preferably in a vertical position. Horizontal
operation is permissible if ping 1 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 1C7-G.

As 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 is required where a grid resistor (maximum
value 1 megohm) is used. If more output is desired than can be obtained from a single 31, two
31's may be operated either in parallel or push-pull connection.

. 2 e SCREEN-GRID R-F AMPLIFIER
OZaN© The 32 ia a screen-grid tube primarily for
use as a radio-frequency amplifier in battery-
operated receivers where economy of filament-
current drain is important. For base and socket
mounting, see Type 30; for filament operation,
* see T 1C7-G. Ph characteristice of
o o the 32 are shown in Fig. 222, OUTLINES
Fe F- SECTION. For screen-voltage supply, shield-
ing, and application, see Type 1E5-GP. The
4K d-c resistance in the grid circuit of the 32
should not exceed 2 megohms.
CHARACTERISTICS
FILAMENT VOLTAGE (D.C.) . .. ii ittt it ciecinnn e 2.0 Volts
FILAMBNT CURRENT . ..\ 0inenit st nrerennnsnesnseseonrannss s 0.060 Ampere
PLATE VOLTAGE. . . ..\ tvrainnninnrtinncrounesnnen 135 180 max. Volts
SCREEN VOLTAGR (Grid No. 2). .................. ... 67.5 max. 67.5 max. Volts
GRID VOLTAGE (Grid No. 1) ........c.ooiviiiinen. -3 -3 Volts
PLATE CURRENT. .o 00 vn ettt o aanne. 1.7 1.7 Milliamperes
SCREEN CURRENT (Maximum) . ...........oivnnnvnnen 0.4 0.4 Milliampere
PLATE RESISTANCE ........vnviniiinvi .. 0.95 1.2 Megohms
TRANSCONDUCTANCE . ....... P U NN 640 650 Micromhos
GRID-PLATE CAPACITANCE (With shield-can). . ................. 0.015 max. puf
INPUT CAPACITANCE . .o\iiineiiiiiiiiiiinensrenasanns 5.3 uuf
OUTPUT CAPACITANCE . . . . ...ttt it iiannnnnns 10.5 uuf

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 3 3
the standard five-contact socket which should
be instalied to hold the tube in a vertical po-
sition. In some cases, cushioning of
socket may be found desirable. Physical char-
acteristics of the 33 are shown in Fig. 2-25,
OUTLINES SECTION. For filament opera-
tion, refer to Type 1C7-G.

CHARACTERISTICS
FILAMENT VOLTAGE (D.C.) . ... i iiiiiiiiinan i invananens 2.0 Volta
FILAMENT CURRENT . o ttvtten e i iiieesne e iiianennnens 0.260 Ampere
PLATE VOLTAGE. . . o0t ivteasneneenenonnnnnenneeeenn 135 180 max. Volts
SCREEN VOLTAGE (Grid No. 2). ...................... 135 180 max. Volts
GRID VOLTAGE® (Grid No. 1)..............couuvninnn, -13.5 -18 Volts
PLATE CURRENT....ovvniutiitreiinniiianeaninns. 14.5 22 Milliamperes
SCREEN CURRENT . .. ounurerrsronrrnunnererarennnnn. 3 5 Milliamperes
PLATE RESISTANCE (ADPIOX.). . .. c.verenernnnennnn, s 50000 55000 Ohms
TRANSCONDUCTANCE .. vnnneesnveneunnnnrnnnenenenn. 1450 1700 Micromhos
LOAD RESISTANCE ..o o vveiinnr ieennnananinenenns 7000 6000 Ohms
CATRODE-BIAS REBISTOR . . ... coiiieinennnnannn. ... 77 670 Ohms
Power OutpUT (7% total harmonic distortion) . ....... 0.7 1.4 Watts

. *D-c resistance in the grid circuit should not exceed 1.0 megohm under cathode-bias con-
ditions; without cathode bias, the maximum value is 0.5 megohm.
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SUPER-CONTROL R-F
AMPLIFIER PENTODE

The 34 is a super-control pentode for use

arﬂ as a radio-freque: nmpllﬂer and

3 4 iate-frequency ampli battery-
opeuted recejvers where economy of filament-

current drun is impomnt The super-control

tutnre explained Su per-Control

mu in RADIO TUBE APPLICA-

TI NS lectlon For base and socket mount.

?f Pégdml characteristics of
the 34 are shown in Fig. 2-§2. ouU INES CTION. For filament operation, refer to Type
1C7-G; and for application, to Type 1

CHARACTERISTICS
FiLaMeENT VoLTAGR (D.C). ....... 3.0 Volita
FILAMENT CURRENT . .....co000000 rteseesatenturassesnnesas 0.060 Ampere
PLATE VOLTAGE. .. ............. veen 672.5 136 180 max. Volta
ScREEN VorLTaGE (Grid No. 2)% ...... 67.5 max. 67.5 maxz. 67.5 max. Volts
GRID VOLTAGE, Variable (Grid No. 1). . -3 mim.  ~3min. -3 min. Volts
PLATE CURRENT......coivvevvenanns . 2.7 2.8 2.8 Milliamperes
ScREEN CURRENT . . 1.1 1.0 1.0 Milliamperes
PLATE RESISTANCE . . vee 0.4 0.6 1.0 Megohm
TRANSCONDUCTANCE .. vsnnnnnnnmnnnnsss 560 600 620 Micromhos
TRANSCONDUCTANCE (At -22.5 voits bias) . 15 15 15 Micromhos
GRID-PLATE CAPACITANCE (With shield-can) . . ..........oeennn. 0.015 max. ppf
INPUT CAPACITANCE . ..i.iiuasasaassanosannssnssssssannes eus 6.0 npl
OuTPUT CAPACITANCE. .. ...... Ceiecesiasensaearaseosarnanaes 11.5 wpt

* Under conditions of maximum plate current.

SUPER-CONTROL R-F AMPLIFIER

The 35 is super-control screen-grid

amplifier tube ol the heater-cathode type

recommended as an r-f amplifier and an »f

amplifier in a-c receivers. The 35 is eflective

3 5 in reducing cross-modulation and modulation-
dxltonxon over the entire range of received

liznal‘:| o}u df;g is such as wgn?ltm“l easy

contr 8i, voltages

use of mii'&s.

without the tance switches or

a p The 38 is inter-

changeable with Typc 51.

CHARACTERISTICS

HEATER VOLTAGE (A.C.or D.C).......iivieinnnnes PP ves 25 Voits
HEATER CURRENT. . . ..iivinerrnnunnnaonnssncss heeacnraaass 1.76 Amperes
PLATE VOLTAGE® . . .. o0 ioansenrosatnsnaeacaraaaaes 180 280 Voits
SCREEN VOLTAGE (GHA N0. 2) .. . .ovveiinaonnnnans 90 max 90 max. Volts
Grm Vox.nc:, Variable (G No. ..ot -3 min -3 msn. Volts
PLATE CURRENT. .o oiieviniurennisaosassonnsnannss 6.3 6.5 Milliamperes
ScrEEN CURRENT (Maximum) .........ccovveennnns 2.5 25 Milllamperea
PLATE RESISTANCE ............. . 0.3 0.4 Megohm
TRANSCONDUCTANCE ....00veccassoees 1020 1050 2
TRANSCONDUCTANCE (At ~40 volts bias 15 15 diccomhos
GRID-PLATE CAPACITANCE (With shiel -can) ......... 0.007 max. uut
INPUT CAPACITANCE . .. ovvninerriainunonoeeanennssuarssinans 182 m

OuTPUT CAPACITANCE. .... r e eeeatet ettt ey
® Maximum plate voltage = 275 volts.

INSTALLATION and APPLICATION

The base of the 35 fits the standard five-con: tactncketwhmhmybeinmn
tubeinunygoa Physical characteristics of thzssmlbowanigz-zz.OU’rLINEs
SECTION heater operation and cathode connection, refer to Type The sereen
voltage for the 35 may be obtained from a fixed or variable tap on a voltage dw:der acros
supply voltage or from a portion of the az‘vply Complete shieldin, {iﬁor all stages of the circuit
x:‘lnecemduaryx maximum gain and the ume-coptrol-range capabilities of this tube are to be
1

As a radio-frequency and intermediate-frequency amplifier, the 35 should be ted ae
shown under CHARACTERISTICS. Volume control of receivers designed for the may be
accomplished by variation of the negative gnd bias of this tube. In order to utilize the full
volume-control range of the 35, an available grid-bias voltage of ap%:xxmately 50 volts will be
required, depending on the circuit design and operating conditions s vohaze may be obtained
from a potentiometer, a bleeder circuit, or from an adjustable cathode resistor
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s BEAM POWER AMPLIFIER

The 35A5-LT is a beam power
w amplifier of the heater-cathode t -
Far for use in the output stage of a-c/d-c 35A5 LT
receivers, The 35A5-LT is inter-

changeable with the 35A5.
% CHARACTERISTICS
HEeATER VOLTAGE (A.C.orD.C) ....cvvvviinnn.... 32 Volts
HEATER CUBRENT . .. .ciiiiiniinnnenencacans 0.15 Ampere
As Class A; Amplifler
PLATE VOLTAGE .. ... vviiiiiinrenneeneeannnnnns 110 max. Volts
SCREEN VOLTAGE .. ....viviiiiienennnnnnnnrnns v 110 max. Volts
Tvypicat OPERATION:
Plate Voltage .......... 110 Volts
Screen Voltage ....... .. 110 Volts
Grid Voltage. .......... -75 Volts
Peak A-F Grid Voltage. . .. 75 Volts
Zero-Signal Plate Current . . 40 Milliamperes
Max.-Signal Plate Current. 41 Milliamperes
Zero-Signal Screen Current . 3 Milliamperes
Max.-Signal Screen Current 7 Milliamperes

Plate Resistance. . ...... ) . 14000 Ohms

Transconductance . ..... 5800 Micromhos
Load Resistance......... 2500 Ohms
Total Harmonic Distortion. 6.5 Per cent

Max.-Signal Power Qutput.................... . 15 Watts

INSTALLATION and APPLICATION

The base of the 35A5-LT fits the lock-type socket which may be installed to
hold the tube in any position. Physical 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 109 above the rated value under any condition of operation.

G2 Gy

BEAM POWER AMPLIFIER
The 35L6-GT is a power amplifier
of the directed-doctron-bears tyee for 35L6-GT

erless” receivers where high power
sensitivity is desired with low power

consumption,
% CHARACTERISTICS
HEATER VOLTAGE (A.C.orD.C.) .....ccvveeena.... 35 Volts
HEATER CURRENT ... covvvevinnnennnrnnnnnanannns 0.15 Ampere
As Class A; Amplifier
PLATE VOLTAGE . ......0vvtvinernenrnnnannensnnns 200 max. Volts
ScrEEN VoLTaGE (Grid No. 2) .. .................. 110 max. Volts
PLATE DISSIPATION . ...iiveriiiiiiineeeenennnns 8.5 max. Watts
SCREEN DISSIPATION .« .. oovrietveeinienenaanannsn 1 max. Watt
TypicaL OPERATION:
Plate Voltage................coevnnnt, 110 200 Volts
Screen Voltage ..........coviiivinnnnn.. 110 110 Volts
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Grid Volta(g,e (Grid No. 1) .............. -7.5 -8 Volts

Peak A-F Grid Voltage. ................ 75 8 Volts
Zero-Signal Plate Current. ... . ........ .. 40 41 Milliamperes
Max.-Signal Plate Current ..... ... ... 41 44 Milliamperes
Zero-Signal Screen Current. ... . ........ 3 2 Milliamperes
Max.-Signal Screen Current. ... ......... 7 7 Milliamperes
Plate Resistance (Approx.).............. 14000 40000 Ohms
Transconductance.,.................... 5800 5900 Micromhos
Load Resistance ....................... 2500 4500 Ohms
Total Harmonic Distortion............ .. 10 10 Per cent
Mazx.-Signal Power Qutput. ......... . ... 15 3.3 Watts

INSTALLATION and APPLICATION

The base of the 351.6-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 affectm(% 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 efiyp&e 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 35Z4-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 351.6-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 35Z24-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 A;), the 35L6-GT is recommended for use either
singly or in push-p 1 combination in the power-output stage of ‘“d-c power line”

‘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

3 5Z 3 LT The 35Z3-LT is a half-wave, high-
= vacuum rectifier of the heater-cathode

type for use in a-c/d-c receivers., The

35Z3-LT is interchangeable with the

35Z3. The base of the 35Z3-LT fits

the lock-type socket which may be in-

stalled to hold the tube in any position. Physical characteristics of the 35Z3-LT
a3u-5e L(s;_hgylv‘n in Fig. 2-7, OUTLINES SECTION. For heater operation, see Type
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* CHARACTERISTICS
Heater VoLTace (AC.or D.C.) ...ovvvvvvvvennns 32 Volts
HEATER CURRENT . ...\ivvvierenrnnnnnenreronenns 0.15 Ampere
As Half-Wave Rectifler
PEAR INVERSE VOLTAGE . . ... ivviiiiiinnennnns 700 max. Volts
PEARPLATECURRENT .. ..........coooivinnn. .. 600 max, Milliamperes
D-C HEATER-CATHODE POTENTIAL . ................ 350 max. Volts
TypicaL OPERATION witH CONDENSER-INPUT FILTER:
A-C Plate Voltage (RMS) ..... 117 150 235 max. Volts
Total Effective Plate-Supply
Im [+ 0 min. 40 min. 100 min. Ohms
D-C Output Current. ......... 100 max. 100 max. 100 maex. Milliamperes

1 When a filter-input condenser larger than 40 uf is used, it may be necessary to use more
eﬁte-mpply impedance than the minimum value shown to limit the peak plate current to the rated
ue.

o) HALF-WAVE HIGH-VACUUM

) a RECTIFIER
The 35Z4-GT is a half- , high-
vacutfm rectifier <1)8f ghe he;g-ecattklllgde 3524-GT

@ @
" " " type for use in suitable circuits de-

Ne n:y“ signed to supply d-c power from an
G-SAA a-c power line. The base of the 35Z4-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) ..........coutt .. 35 Volts
HEATER CURRENT . .......cooivnnninininnnnn.nn. 0.15 Ampere
As Half-Wave Rectifier

PEAK INVERSE VOLTAGE. . . .......oviivenninnn.. 700 max. Volts
PEAR PLATE CURRENT ., ......................... 600 max. Milliamperes
D-C HEATER-CATHODE POTENTIAL . ................ 350 max. Volts
WitH CoNDENSER-INPUT FILTER:

A-C Plate Voltage (RMS) ............ 117 max. 235 max. Volts

Total Effective Plate-Supply Impedance* 15 min. 100 min. Ohms

DCOutput Current................. 100 max. 100 max. Milliamperes

* When a filter-input condenser larger than 40 uf is used, it may be necessary to use more
3la:ilte-aupply impedance than the minimum value shown to limit the peak plate current to the rated
ue.

HALF-WAVE HIGH-VACUUM
RECTIFIER

The 35Z5-GT is a half-wave, high- 357Z5-GT

vacuum rectifier of the heater-cathode
type for use in a-c/d-c radio receivers.
The heater is provided with a tap for

G-BAD operation of a panel lamp.
% CHARACTERISTICS
Heater VoLrace (A.C, or D.C.))
Entire Heater (Pins No.2and No. 7) ............ 35 Volts
Panel-Lamp Section (Pins No. 2 and No. 3) with
0.15 ampere flowing between pins No. 2 and No. 7 7.5 Volts
HEATER CURRENT . ..coiviiiinnenennnennncannnans 0.15 Ampere
As Half-Wave Rectifier
A-C PLATE VoLTaGE (RMS) ................. ..., 235 max, Volts
PEAK INVERSE VOLTAGE. . ... .................... 700 max. Volts
PEAR PLATE CURRENT .. .. ... ... ................. 600 maz. Milliamperes
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D-C Ourrut CURRENT:

- No Shunting Resistor. .. .. 60 max. Milliamperes
Wfth Panel Lamp and{ Shunting Resxstor ........ 90 max. Milliamperes
Without Panel Lamp..... e ebereee e 100 max. Milliamperes

SHUNTING RESISTOR:
For D-C Ouput Current of 70 ma. ........ e 800 max. Ohms
80ma. .............. 400 max. Ohms
Oma ....covvveenn. 250 max. Ohms
D-C HEATER-CATHODE POTENTIAL. .. .............. 350 max. Volts
PaANEL-LAMP SEcTION VOLT. (RMS) when panel
lamp fails.............. ettt 15 max. Volts

TyPICAL OPERATION:
Witk No. 40 or No. 47 Panel Lamp in Circuit Below with Condenser-Input Filter
Heater Cur. between Pins 3 & 7.......... 0.15 015 0.15 0.15 0.15 Milliamperes
Heater Volt, between Pins 2 & 7....... .. 32 32 32 32 32 Volts
Vol i 55 55 &5 55 55 Volts
A-C Plate Vol (RMS),.....on0vvennn 117 117 117 117 235 Volts
Effective Pla upply Impedance} .. 15 15 15 g 100 Ohms

D-C Output Current, .. 60 70 80 60 Milliamperes
unting Resistor ...................... — 300 150 100 — Ohms

thbll Panel Lamp—Conventional Half-Wave Circuit with Condenser-Input Filter

Heater Cur. between Pins 3 & 7. ...........c00u.t eenaen 0.15 0.15 Milliamperes

Heater Volt. between Ping 2 & 7 .. ... ....ooiiiviininnnnas 35 35 Volts

Section VoIt. between Pins 2 & 3% ..................000ns 7.5 7.5 Volts

A-C Plate Voltage (RMS) .. ...ooviiiiiiiniiiiiinenneins 117 235 Volts

Effective Plate-Supply Impedance$ ....................... 15 100 Ohms

D-COutput Current. .. ..coovvveviearioceneocannnsennns 100 100 Milliamperes

* Maximum.

$ Minimum values. When a filter-input condenser larger than 40 uf is used, it may be neces
sary to use more plate-cupply impedance than the minimum value shown 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 35Z5-GT are shown
in Fig. 2-8, OUTLINES SECTION. For
heater operatxon. refer to Type 35L6-GT.

With the panel lamp connected as
shown in the circuit diagram, the panel-

voltage does not substantially ex-

TYPE
3I5Z5-6T
S

0-C

its opera value when the receiver 7V wen  OUTAUT
is turned on and off. The plate current “|° WEATERS
of the 35Z5-GT passes through the panel
lamp and the panel-lamp section of the
heater. Asa result, a higher level of illum- OROP ACROSS R AND ALL HEATERS (WITH
mthn ls obmned when the receiVer ‘s m PANEL LRMP) SHOULD EQUAL 117 VOLTS AT

0.1% AMPERE

operation.

SCREEN-GRID R-F AMPLIFIER

36 The 36 is a heater-cathode type of screen-
grid tube intended for use as a radio-frequency
am lifier, intermediate-frequency amplifier,

detector.
CHARACTERISTICS

HEATER VOLTAGE (A.C.or D.C) ... .iiviiiiieiiiiniinennanns 6.3 Volts
HEATER CURRENT......... T 0.3 Am

PLATE VOLTAGE. . . .covveooscnen 100 135 180 250 max. Volts
SCREEN VOLTAGER (Gnd No.'3) . 55 67.5 90 max. 90 max. Voits

GRID VOLTAGR (Grid No. 1) ..... -15 ~-1.5 -3 - Volts

PLATE CURRENT. ... . . 1.8 2.8 3.1 3.2 Milliamperes
ScREEN CURRENT . ... —_ — — 1.7 max. Milliamperes

TE RESISTANCE ... 0.55 0.475 0.5 Q.55 Megohm
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TRANSCONDUCTANCE .. vvveasans 850 1000 1050 1080 Micromhos
GRI-PLATE CAPACITANCE (With shield-can)................... 0.007 max. uuf
INPUT CAPACITANCE . .ovvvtitienennennonssrrevenneeccnnnnnas 3.7 upf
OQUTPUT CAPACITANCE . . .« ce vttt ieiiennnrvnrneronoeesonnons 9.2 unf

INSTALLATION and APPLICATION

The base of the 36 fits the standard five-contact socket which may be installed to hold the
tube in any ition. Physical characteristics of the 36 are shown in Fig. 2-16, OUTLINES
SECTION. For heater operation and cathode connection, refer to Type 6A8. For screen voltage
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 condenser or with grid
bias. For grid-bias detection, suitable operating conditions are: Plate-s:lpply voltage, 180 volts
applied through a plate-coupling resistor of 0.25 megohm or an equivalent impedance; screen
voltage, 67.5 volts; and negative grid bias, 6 valts (approx.) so adjusted that a plate current of
0.1 milliampere is obtained with no input signal.

G
)

DETECTOR, AMPLIFIER

The 37 is a three-electrode general-purpose
tube of the heater-cathode type for use as 37
amplifier and detector.

H H
SA
CHARACTERISTICS

HeATER VoLTAGE (A.C.0or D.C))...... eeeseeraie et 6.3 Volts
HEATER CURRENT. . . o uiiitiaetettneeannnonaneeaarnunnnnns 0.3 Ampere
PLATE VOLTAGE. . . ..ovvuniinnn. 90 135 180 250 max. Volts
GRID VOLTAGE®* . ............... -6 -9 -13.5 ~18 Volts
PLATE CURRENT....ocvvvocnenn. 2.5 4.1 4.3 7.5 Milliamperes
PLATS RESISTANCE . . ........... 11500 10000 10200 8400 Ohms
AMPLIFICATION FACTOR . ........ 9.2 9.2 9.2 9.2
TRANSCONDUCTANCE .. ...vu.nnn. 800 925 900 1100 Micromh
GRID-PLATE CAPACITANCE (Approx.). ..... Geereae erreresanans 2.0 P
GRID-CATHODE CAPACITANCE (APDPIOX.) ...vvvunernrneernanenns 3.5 naf

TE-CATHODE CAPACITANCE (APPIOX.) . .u'vvvirrenennennaan 29 nuf

* The d-c resistance in the grid circuit should not exceed 1.0 megohm.

INSTALLATION and APPLICATION

The base of the 37 fits the standard five-contact socket which may be installed to hold the
tube in any gnition. Physical characteristics of the 37 are shown in Fig. 2-19, OUTLINES
SECTION. For heater operation and eathode connection, refer to Type 6AS8.

As an amplifier, the 37 is apl)licable to the audio- or the radio-frequerncy stages of a receiver.
Recommended plate and grid 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 grid leak of from 1 to § megohms used with
a grid condenser of 0.00025 uf is suitable. For grid-bias detection a plate voltage of 250 voits,
together with a negative grid bias of approximately 28 volts, may be used. The plate current
should 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 3 8
heater current of this type makes it suitable

for automobile receivers and for power-line-

operated sets, particularly those with a series-

heater arrangement.

CHARACTERISTICS
HEATER VOLTAGE (A.C.or D.C.).....0e0vvnnns veearae sesernana 6.3 Volts
HeATER CURRENT. . . 0.3 Ampere
PLATE VOLTAGE. . . 100 180 250 max. Volta
SCREEN VOLTAGE (Grid No. 2) ... 100 135 180 250 max. Volts
Gr1p VOLTAGE (Grid No. 1) ..... -9 ~-13.5 -18 -25 Volts
PLATE CURRENT. .. 0cvvvnennrnns 7 9 14 22 Milliamperes
SCREEN CURRENT ... ..coovvvnnn. 1.2 1.5 2.4 3.8 Milliamperes
PLATR RESISTANCE . ............ 0.14 0.13 0.115 0.10 Megohm
TRANSCONDUCTANCE ............ 875 925 1050 1200 08
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LOAD RESISTANCE ....ocovennnn. 15000 13500 11600 10000 Ohma
CATHODE-BIAS RESISTOR ........ 1100 1100 1100 970 Ohms
Power OUTPUT ....... Cereenees 0.27+ 0.55¢ 1.0 2.5* Watts

* 89, total harmonic distortion.
t 10% total harmonic distortion.

INSTALLATION and APPLICATION

The base of the 38 fits the standard five~contact socket which may be installed to hold the
tube in any position. Physical characteristics of the 33 are shown in Fig. 2-16, OUTLINES
SECTION.  For heater operation and cathode connection, refer to Type 6A8.

For the power amplifier stage ot radio receivers, the 38 is recommended either uinﬂl?' or in
push-pull combination. Transformer- or impedance-coupling devices are preferable. If, how-
ever, resistance coupling is used, the d-c remistance in the grid circuit should be limited to 1.0
megohm with plate voltages up to 250 volts, provided the heater voltage does not rise more than
10% above the rated value under any condition of operation.

SUPER-CONTROL R-F AMPLIFIER
PENTODE

The 39/44 is a heater-cathode tube of the
remote cut-off type euitable for use primarily
as a radio-frequency amplifier and inter-

39 4 4 mediate-frequency amplifier in receivers de-
signed for its characteristics. The 39/44 is
effective in reducing cross-modulation and
modulation-distortion over the usual range of
signal voltages without the use of antenna
potentiometers or auxiliary volume-control

switches.
CHARACTERISTICS

HEATER VOLTAGE (A.C.or D.C). . .. ... i, 6.3 Volts
HEATER CURRENT ., . . o ttteeninvnninna i tieeetaninraaneeeaans 0.3 Ampere
PLATE VOLTAGE . . .. .o coiviiinnnt i, 90 180 250 mox. Volts
ScREEN VOLTAGE (Grid No. 2) . ... ......... 20 90 90 max. Volts
GRID VOLTAGE (Grid No. 1) ............... -3 min. -3 min. -3 mén. Volts

TE CURRENT...... e 5.6 5.8 5.8 Milliamperes
ScREEN CURRENT . . . . 1.6 1.4 1.4 Milliamperes
PLATE RESISTANCE . . 0.3756 0.75 1.0 Megohm
TRARSCONDUCTANCE « ... .cvvaann . . 960 1000 1050 Micromhos
TRANSCONDUCTANCE (At —42.5 volts bias) . 2 2 2 Micromhoe
GRID-PLATE CAPACITANCE (With shield-can, . 0.007 max. puf
INPUT CAPACITANCE . cocvverornnvnnnvons 3.5 wih
OurPuT CAPACITANCE 10 o

Thbe base of the 39/44 fits the standard five-contact socket which ma;be installed to hold
the tube in any position. Physical characteristics of the 39/44 are ehown in Fig. 2-16, QUTLINES
SECTION. For heater operation and eathode connection, refer to T 6A8. Complete shisld-
ing of all stages is neceseary if maximum gain per stage is to be obtai

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 suppll};voltage, or from a portion of the supply.
Care should be taken to keep the impedance between the screen and ca e as low as possiglc.
When the 39/44 is cathode-biased, a resistor in series with the high-voitage supply may be used
for obtaining the acreen volza%_e. This is possible because of the stable screen-current character-
istic of the 39/44 pentode. he resistor method of obtaining the screen voltage is limited to
circuits where the screen-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 approzimately 80000
ohms will be suitable.

As a radio-frequency and intermediate-frequency am‘pliﬁer_. the 39/44 should be operated
as shown under CHARACTERISTICS. Velume control of receivers designed 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 -bias voltage of approximately 45 volts will be required. T]
exact value will depend upon eircuit design and operating conditions. This voltage may be
obtained from a potentiometer, a bleeder circuit, a vaniable resistor in the cathode circuit, or from
a separate source.

G

P
VOLTAGE AMPLIFIER TRIODE @) )

The 40 is a_high-mu triode of the storage-
oattery type for use in remtance-cotépled or
40 impedance-coupled amplifier or detector
circuits. Characteristics with maximum *
effective plate volts of 180 and grid-bias volts 0 o
of -3 are- plate current, 0.2 milliampere; F F
late resistance, 150000 ohms; amplification
actor, 30; transconductance, 200 micromhos. 4D
Filament volts, 5; amperes, 0.25. The effec-
tive voltage at plate is platg-sup%ly voltage minus Vdmsegmp in load of 0.25 megohm caused
by piate current. For physical characteristics of the 40, Fig. 2-25, OUTLINES SECTION.
Thed40 is a dincontinuetf type; it is retained for reference only.
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62 l POWER AMPLIFIER PENTODE

The 41 is 2 power-amplifier pentode of the

" heater-cathode type for use in the output

36 I3 stage of radio receivers with 6.3-volt heater
G3  supply. Electrical characteristics, installa- 4]

tion (except that the base requires the use of

<\ the standard six-contact socket), and aﬁplica-

o tion are the same as for the 6K6-G. Physical

" " characteristics of the 41 are shown in Fig.

2-19, OUTLINES SECTION.

POWER AMPLIFIER PENTODE

The 42 is a power-amplifier pentode ot the
heater-cathode type for use in the output
stage of a-c operated receivers. Electrical
characteristics, installation (except that the 42
base requires the use of the standard six-
contact socket), and application are the same
as for the 6F6. Physical characteristics of
the 42 are shown in Fig. 2-25, OUTLINES
SECTION.

POWER AMPLIFIER PENTODE

The 43 is a power-amplifier pentode of the
heater-cathode type for use mm the output
stage of radio receivers of the “d-c power
line” type and the ‘“‘universal” type. Elec- 43
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 the 43 are shown in Fig. 2-25, OUT-
LINES SECTION.

Ol POWER AMPLIFIER TRIODE

The 45 is a power-amplifier triode 4 5

<\ of the filament type capable of supply-
O 0 ing large undistorted power output

F F from a-c operated receivers.
4D
CHARACTERISTICS
FrLaMENT VoLTaGE (A.C.or D.C) ......ooioe.t. 2.5 Volts
F1LAMENT CURRENT......... et etaaeieeneens R 1.5 Amperes
As Single-Tube Class A, Amplifier
FrLAMENT VoLTAGE (AC) . oot 2.5 Volts
PLATE VOLTAGE ................. 180 250 275 max. Volts
GRID VOLTAGE* ................. -31.5 -50 -56 Volts
CATHODE-B1as REsisTOR . . ... .. .. 1020 1470 1550 Ohms
PLATE CURRENT. . ............... 31 34 36 Milliamperes
PLATE RESISTANCE. .............. 1650 1610 1700 Ohms
AMPLIFICATION FACTOR. . ... .. .. .. 35 3.5 3.5
TRANSCONDUCTANCE . ............ 2125 2175 2050 Micromhos
LOAD RESISTANCE .. ............. 2700 3900 4600 Ohms
UnpistorTED Power QutPUT. . ... 0.825 1.6 2.0 Watts

* Grid volts measured from mid-point of a-c operated filament. Cathode bias is advisable in

all cases; required if grid d-c resistance (max. value of 1.0 megohm) is used in grid circuit.

As Push-Pull Class AB, Amplifier
Values are for two tubes
Fixed Bias Cathode Bias

FrLAMENT VoLTAGE (A.C)....... e 2.5 2.5 Volts
PLATE VOLTAGE (Maximum)............ 275 275 Volts
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GRID VOLTAGE . ...........ccovvinn... -68 — Volts
CATHODE-BIAS RESISTOR . .............. — 775 Ohms
AVERAGE DrivinG Power (Grid-to-Grid) . 656 460 Milliwatts
ZERO-SIGNAL PLATE CURRENT........... 28 36 Milliamperes
Max.-S1GNAL PLATE CURRENT . ......... 138 920 Milliamperes
ErrecTIVE LOAD RESISTANCE

(Plate-to-plate) . ..................... 3200 5060 Ohms
TotaL HARMONIC DISTORTION. .......... 5 5 Per cent
Max.-SiGNAL Power OUTPUT ........... 18 12 Watts

INSTALLATION and APPLICATION

The base of the 45 fits the standard four-contact socket which should be
installed to hold the tube J)referably 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 during the most positive swing of the input
signal and the second harmonic distortion is 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 ea

4525-GT The 45Z5-GT is a half-wave rectifier \
of the heater-cathode type for use in H e\“/ﬂ
a-c/d-c receivers., The heater is pro- (> e
vided with a tap for operation of a N EY Tk
panel lamp. G-BAD

CHARACTERISTICS
HzeaTER VoLTAGE (A.C. or D.C.):
Entire Heater (Pins No. 2& No. 7). ............. 45 Voits

Panel-Lamp Section (Pins No. 2 & No. 3) with 0.1
ampere flowing between pins No. 2 & No. 7. . ... 7.5 Voits
HEATER CURRENT .. ...viiinnneineeennnnennnns 0.15 Ampere

As Half-Wave Rectifier

A-C PrLatE VoLtAaGe (RMS)

Without Series Resistor....................c.v... 125 max. Volts

With Series Resistor*. . ..... e 250 max. Volts
PEAX PLATE CURRENT:

Without Panel Lamp and No Plate-to-Heater Tap

Connection .........cooviiiiiiiienrinnennnns 600 max. Milliamperes

D-C Output CURRENT:

Without Panel Lamp and No Plate-to-Heater Tap

Connection .........oivvviiiiinianiiinieann 100 max. Milliamperes
With Panel Lamp® and Plate-to-Heater Tap Con-
NeCtIONt . ...t e e 60 max. Milliamperes

* An a2-c input voltage greater than 125 volts requires the use of a 100-ohm (min.) resistor
in eeries with the plate lead. i
° Type 40, for example. $ See circuit under Type 35Z5-GT.

INSTALLATION and APPLICATION

The base of the 45Z5-GT fits the standard octal socket which may be installed
to hold the tube in any position. Physical characteristics of the 45Z5-GT are shown
in Fig. 2-8, OUTLINES SECTION. Except for the difference in heater voltage,
the 45Z5-GT is similar in operation and application to the 35Z5-GT.
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DUAL-GRID POWER AMPLIFIER

The 46 is a double-grid power-amplifie
tube recommcndad especially for mmpl
class B amplifier circuits of mtzble dulgn
The base of the 46 fits the standard five-
conm:t socket which may be installed to hold 46
the tube preferably in a vertical tion.
Horizontal operation is 'missible ne 1
andsaxeinavertu:al ane. Ph: char-

ics of the 46 are shown in Fig. 2-27
OUTLINES SECTION.
CHARACTERISTICS
Fn.Am‘lVOLTAGI(AC or D.C) . 25 Voits
FrLAMENT CURBENT . ......... tevssvesens teseenneniraaan 1.76 Amperes

As Push-Pull Class B Amplifier
(Grids No. 1 and No. 2 connected together at socket)

PLATE VOLTAGE. . . .0cuivtiiecnaivaarcastossnssnenrsnsssnssnss 400 mex. Volta
PEAX PLATE CURRENT ............. eeieenns errrnaans heees 200 mex. Millinmperes
AVERAGE PLATE DISSIPATION .. ..e0nniiili.) Ceererrasaeeeeenns 10 max. Watts

TYPiCAL OPERATION:
Values are for two lubes

Plate Voltage . teseensaraeriensanes 300 400 Volts
Grid Voltage...........c0.u.. ves 0 0 Volts
Peak A-F Grid-to-Grid Voltage 113 116 Volts
Zero-Signal Plate Current .. ............ 12 Milliamperes
Effective Load Resistance (Plate-to-plate) . 5800 Ohms

Mazx.-Signal Power Output (Approx. .

* With average power input of 950 mxlhwattl applied i:etween grids.
+ With average power input of 650 milliwatts applied between grids.

As Class A; Amplifier
(Grid No. 2 connected to plate at socket)

PLATE VOLTAGE. 250 max. Volts

GRID VOLTAGE. . -33 Volts

PrLate Current. .. 22 Milliamperss
PLATE RESISTANCE . e e 2380 ms
AMPLIFICATION FACTOR . . ... .l l il il 5.6
TRANSCONDUCTANCE &+ o0 vvaversnvsosscanssnsasonnnnennscensass 2350 Micromhos
LOAD ResiSTANCE (For max. undistorted powe) . ...l 6400 Ohms
UNDISTORTED POWER QUTPUT. .vveeennrennrrrnneenssrenasensns 1.25 Watts

N 1+ Approximately twice this value is recommended for load of this tube as driver for class B
stage.

POWER AMPLIFIER PENTODE

The 47 is a power-amplifier pentode for
use in the andio outprut stage of a-c receivers.
B s Y Bk e )
power am o same
tion, the 47 is capable of greater out tw‘l’t‘h 47
the additional {eatm of higher amplification.
The base of the 47 fits the standard five-
contact socket which should be installed to
hold the tute preferably in a vertical position.
Horizontal operation is issible if pins 1
and 5 are in a m Filament op-
same as for Type 46. Physical characteristica of the 47 ar ashown in Fig. 2-27

OUTLINES SECTION.

CHARACTERISTICS
FILAMENT VOLTAGE (A.C.0r D.C.) .. .cvvvirernncanonnsrnnenas 2.5 Volts
FILAMENT CURRENT . ....ciitviiiirnnocaronneotooenssnnssnnaces 1.76 Amperes
PLATE VOLTAGE. .. .0ovvvvrnvnnnen .. . 250 max. Volts
SCREEN VOLTAGE. ... . 250 max. Volts
Gap VOLTAGE? ,,....... .. -16.5 Volts
CATEODE-BIiAs RESISTOR . .. 4560 nma
PLATE CURRENT....... .. vean 31 Milllamperes
SCREEN CURRENT . oo cveuerrnenrrnneonroseroonsssosnsessanss o 6 Milliamperes
PLATE RESISTANCE . 100 voiviuinninnsinnionnsssssnssesseosssses 60000 Ohms
TRANSCONDUCTANCE ..... e 2500
LOAD RESISTANCE ..o vvtriinrsiconesrrosssassssnsnonssssosanas 7000 Ohms
Powzr OuTPUT (6% total harmonic distortion) ..........o00000.s 2.7 Watts

¢ If filament is operated on d.c., the grid bias should be ~15.3 voits. The d-c resistance in
the grid circuit lhouﬁ not exceed 0.5 5 megohm with catbode bias, or 50000 okms with fixed bise.
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POWER AMPLIFIER TETRODE ° '
The 48 is a power amplifier tetrode which
has pentode characteristics when operated ’
at the recommended screen and plate volt- e oL
ageo. It is for use in the audio output stage @
48 of receivers designed to operate from d-c
power lines. The Dase of the 48 fits the stand- 7\
ard six-contact socket which should be mount- o e

ed to hold the tube preferably in a vertical

position with base down. Horizontal opera-

tion is permissible {f pins 2 and 5 are in a ver- 6A

tical plane. Physical characteristics of the 48
are shown in Fig. 2-27, OUTLINES SECTION. The heater is designed to operate on direct
current. In a series-heater circuit employing one or more 48’s, the heater(s) of the 48(’s) should
be placed on the positive 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 volts, as
measured between the negative heater terminal and the cathode.

CHARACTERISTICS
HEATBR VOLTAGE (D.C.). . . ... ittt 30 Volts
HEATER CURRENT. . . .ottt ettt ettt caanne e ananenenaanss 0.4 Ampere
PLATE VOLTAGE. . . .t tirerieereinmoneeannnenns 96 125 max. Volts
ScREEN VOLTAGE (Grid No. 2). . .. ...... ..ot 96 100 max. Volits
GRI VOLTAGE (Grid No. 1)t . ......................... -19 -20 Volts
CATHODE-BIAS RESISTOR ... ...........c.0viineurannnn.. 310 310 Ohms
PLATE CURRENT. .0ttt et e ieeiie et i eannnns 52 56 Milliamperes
SCREEN CURRENT ... ..iiiit ittt inneannn 9 9.5 Milliamperes
PLATERESISTANCE ... Subject to considerable variation
TRANSCONDUCTANCE & .. vt nnensannnnnnnns 3800 3900 Micromhos
LOAD RESISTANCE ... ...\ ittt iasieiaeennas 1500 1500 Ohms
POWER OUTPUT* .. .. ... iiiiineniannnevnsiinnnenanns 2 2.5 Watts
$ The d-c resistance in the grid circuit should not exceed 10000 ohmes.
* 9%, total harmonic distortion.
G
DUAL-GRID POWER AMPLIFIER (3)
The 49 is a double-grid power amplifier
designed for use in battery-operated receivers
employing 2-volt tubes. In such service, it P
49 may be used either as a class B output tube e 9 ° 2
or, by a change of socket conditions, as a
class A driver tube. The base of the 49 fits e
the standard five-contact socket which should e
be installed to hold the tube in a vertical po- £ r
sition. Physical characteristics of the 49 are
shown in gig. 2-25, OUTLINES SECTION. 5C
For filament operation, refer to Type 1C7-G.
+ CHARACTERISTICS
FILAMENT VOLTAGE (D.C.) . ...oviirrinriirnnarserarerannennnns 2.0 Volts
FILAMENT CURRENT . .. itteeinoernnronsossseennnennscnnanues 0.12 Ampere

As Class B Power Amplifier

Grids No. 1 and No. 2 connected together at socket
PLATE VOLTAGE . o 4ttt vunnnee e anuans cosoieasenacassonsronnens 180 max. Volts
PEAX PLATE CURRENT PER TUBE. . .....0ovrerennvvnenanrannnnnns 50 max. Milliamperes
TyPicAL OPERATION:

Plate Voltage . . 135 180 Volta
Grid Voltage................ 0 0 Volts
Peak A-F Grid-to-Grid Voltage 70 70 Volts
Zero-Signal Plate Current . . . 2.6 4 Milliamperes
Effective Load Resistance (Pl 8000 12000 Ohms

Power Output (APProx.) .. ....o.ovviieeerunnennnnn o 2.3 3.5 Watts

As Driver — Class A; Amplifler
Grid No. 2 connected lo plate at socket

PLATE VOLTAGE . o« 1ot v iiinneienrnnestonnssesovonneerannensenn 135 max. Volts
TypricAL OPERATION:
Plate Voltage ..... e 135 Volts
Grid Voltage........ . -20 Volts
Plate Current. . ..... . 6.0 Milliamperes
Plate Resistance. ..oovevveinnneerneanronnninans e 4175 Ohms
Amplification Factor. .......v.vvivinniiiieneenneneniinrennns 4.7
Transconductance .. ... ...u.nununnineiannnoneeanoennnnns 1125 Micromhos
Load Resistance..... e e, 11000* Ohms
Power Output (ADPIOX.) ¢ .o\vvviierriveerrusasecsntoessoanns 0.170 Watt

B t; Approximately twice this vaiue is recommended for load of this tube as driver for class
stage.
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e G
) (3 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 o¥ deliverin 50
° ° large undistorted power. The base of the
F F fits the standard four-contact socket which
should be instalied to hold the tube in a ver-
ap tical poeition with the base down. Physical
characteristics of the 50 are shown in Fig.
2-29, OUTLINES SECTION. Any conventional type of input coupling may be used provided
the resistance added to the grid circuit by this device does not exceed 100%0 ohms.
CHARACTERISTICS
FILAMENT VOLTAGE (A.C.or D.C) ......oiiiiiiiinniiiiinas 75 Volts
FILAMENT CURRENT .. ...0ottiinnnniinianninrnossaainnnnnnss 1.25 Amperes
PLATE VOLTAGE . ... oovvivininivennnnanns 350 400 450 max. Volts
GRID VOLTAGB® .......coovvvevnnnnnnnnn.. -63 =70 -84 Voits
CATHODE RESISTOR. . . ............c0uuunn. 1400 1275 1530 Ohms
PLATE CURRENT...cooivvieinniiinnnnnnn, 45 55 55 Milliamperes
PLATE RESISTANCE .................c.o0nn 1900 1800 1800 Ohms
AMPLIFICATION FacTOR . . ................. 3.8 3.8 3.8
TRANSCONDUCTANCE ........ovvvrvnrnrann. 2000 2100 2100 Micromhos
LOAD RESISTANCE +.vovvvenvrnnrrannnnnnens 4100 3670 4350 Ohms
UND1STORTED POWER OUTPUT....c0vvrvnnn. 2.4 34 4.6 Watts

* Measured from mid-point of a-c operated filament.

’ BEAM POWER AMPLIFIER

Q/ The 50L6-GT is a power amplifier
of the heater-cathode type designed

for use in the output stage of a-c/d-c 5OL6.GT
" 9\.“/0 receivers. Except for its heater rating
OMO. of 50 volts and 0.15 ampere, the
D 50L6-GT has electrical and physical
G-7AC 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.

CLASS B TWIN AMPLIFIER

The 53 is a heater-cathode type of tube
combimng in one bulb two high-mu triodes
designed for class B operation. It is intended 53
primarily for use in the output stage of a-¢
operal receivers. Except for the heater
rating of 2.5 volts and 2.0 arggereo, the elec-
trical characteristics of the 53 are identical
with those of the 6N7. Additional data is

iven in the RESISTANCE-COUPLED
AMPLIFIER CHART. The base of the 53 fits the seven-contact (0.855 inch pin-circle diameter)
socket which may be installed to hold the tube in an{‘ position. Physical characteristics of the
53 are shown in Fig. 2.25, OUTLINES SECTION. For heater operation and cathode connec-
tion, refer to Type 2AS.

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- 5 5
volume-contro! tube. Except for its heater
rating of 2.5 volts and 1.0 ampere, the 55 has
electrical and physical characteristics identical
with those of Type 85. For heater operation
and cathode connection refer to Type 2A5.
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DETECTOR AMPLIFIER TRIODE

The 56 is a three-electrode tube of the
helter—cathode oozy for use as a detector,
ator in co-operated re-
56 cexven Except for its heater ratin and
capacitances which are given below,
has electrical and physical charactemﬁoo
identical with thoee of Type 76. Operat-
in¢ conditions for the 56 as resista
ed amplifier are given in the RESIST-
AN E-COUPLED AMPLIFIER CHART.

Hearzr Vortace (A.C. or D.C)) 2.5 Volts
HEATER CURRENT. . ........... 1.0 Ampere
GRID-PLATE CAPACITANCE (Appro: 3.2 ™
GrI-CATHODE CAPACITANCE (Appro: 3.2 upf
PLATE-CATHODE CAPACITANCE (Approx.).. 2.2 uuf

TRIPLE-GRID DETECTOR
AMPLIFIER

The 57 is a triple-grid tube recommended
especially for service as a biased detector in
57 a-C receivers. The 57 ia constructed with an
internal shield connected to the cathode
within the tube. Except for its heater ratin
and capacitances which are given balow, the 5
has electrical characteristics identical with
those of Type 6J7. Physical characteristics
of the 57 are shown in Fig. 2-20, OUTLINES
SECTION. The base of the 57 fits the standard six-contact socket which may be mstalled to
hold the tube in any ition. For heater operation and cathode connection, refer to Type 2
For screen voltage and shielding requirements, see Type 6C6.

HeaTER Vot.ncx (€. OSN35 v X o3 T 25 Volts
TER CURRENT. .. ... e tsane sttt e e 1.0 Ampere
PaNTODE Coxnu:
Grid-Plate Caplutance (With lhneldcan) ..................... 0.007 max. ppf
Input CapaCItANCe. ... .o iivereininnnnaianenerneanennnnnnnn 5 puuf
Output CapaCItANCE . . ......viiiiiiitieiniiiiicanerrnannns 6.5 uuf
TrioDE CONNECTION:
Grid-Plate Capacitanee . ...........c..oveinuireinernaianeennn 2 nuf
Grid-Cathode Capacitance. ..............cooeviiinnnnnnn... 3 unf
te-Cathode Capacitance ..........c.coiiviiiinnnnninvnnn.nn 105 el

TRIPLE-GRID SUPER-CONTROL
AMPLIFIER

The 58 is a triple- super-control ampli-
ﬁer tube recomment especially for service
58 the radio-frequency and intermediate-
fmquency stages of a-c receivers. The 58 is
constructed with an internal shield connected
to the cathode within the tube. Except for
its heater rating and capacitances which are
given below, the 58 has electrical chanct.er-

istics_identical with thoee of T, -G.
Physical characteristics of the 58 are shown in Fig. 2-20, wTLINES SECTION. The base of
the §8 fits the atandard six-contact socket which may be installed ta hold the tube in any position.
For heater opetanon and at.hode connection, refer to Type 2A5. For control grid bias variation,
screen voltage, tion, refer to Type 6SK7. Shielding requirements are

similar to those for Type 6C6.

HeATER VOLTAGE (A.C.or D.C))....ooovniiiiiii e e 2.5 Volts
HEATER CURRENT. .. . iiitiiitierreiinaenennenannnns 1.0 Ampere
GRID-PLATE CAPACITANCE (With shield-can) 0.007 max. puf
INPUT CAPACITANCE . ..o iiit e eriieieeninneanas 4.7 puf
CAPACITANCE . | . ittt ttinnnennieeecntasronteeesnnanees 6.3 uuf

TRIPLE-GRID POWER AMPLIFIER

The 59 is a triple-grid power-amplifier tube

of the heater-cathode type for use in the out-

59 put stage of a-c operated receivers. The
triple-grid construction of this tube, with

external connections for each grid, ‘makes

possibie its application as (1) a class A power

amplifier tn e, (2) a class A power-output

ge‘gg:de. (3) a class B power output
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CHARACTERISTICS
HEATER VOLTAGE (A.C.or D.C)....coivviiieninnneenane, venaes 2.5 Volts
HEATER CURRENT. .. cotvvvinierennetocnosesosssncnsnnnsscassns 20 Amperes
As Class A; Power Amplifier
Triode Pantods
Connection®  Connection™
PLATE VOLTAGE. .... fessevaes [P Cerrieesesaens 250 max. 250 max. Volts
ScrEEN VOLTAGE (Grid No. 2)................ e —_ 250 max. Voits
GRID VOLTAGE (Grid No. 1) .....ccvivvaviniannnen -28 -18 Volts
CATHODE RESISTOR. . . coverereeecrnsonsarosss vees 1080 410 Ohms
PLATE CURRENT....coo0ovvnnne tetbeseecnsnanaa e 26 35 Milliamperes
SCREEN CURRENT ......o0ovven Cireranes ereraaee —_ 9 Milliamperes
AMPLIFICATION FACTOR ... ciivviinrenennnnnnnnnns 6 —
PLATE RESISTANCE .......... teesreisertensanaias 2300 40000 hme
TRANRSCONDUCTANCE o .vvoravcsrovnnnvonsnnnsss .. 2600 2500 Micromhos
LOAD RESISTANCE .....covivencerarosansnonsaoess 5000¢ 6000 Ohme
POWEBR OQUTPUT ... covvvvrrrnenncnsasiseses P 1.25 3t Watta
As Class B Power Amplifier — Triode Connection
Grids No. 1 and No. 2 tied together; grid No. 3 lied o plate
PLATE VOLTAGE . . . c0vvnnereeennnssassrasteesssenssssossosssses 400 msx. Volts
PEAK PLATE CURRENT .. .0vvvuvvecunrveciosncnnrsesosassansons mazx. Milliamperes
AVERAGE PLATE DISSIPATION . ... ..vuiinn e ierasrerronnsnnssos 10 mex. Watts
AvERAGE GRID DissipaTION (Grids No. 1 and No. 2) ....... cevans 1.5 maxz, Watts
TYPICAL OPERATION:
Values are for two tubes

Plate Voitage .. . . 300 400 Volts

Grid Voltage........cc00. 0 0 Volts

Zero-Si Plate Current . . 20 26 Milliamperes

Effective Load Resistance (Plate-to-plat 4600 6000 Ohms

Power Output (APPIoX.) . .covvrineernnocnnnsseraacns 15 20 Watts
® Grids No. 2 and No. 3 tied to plate; grid No. 1 is control grid.
*° Grid No. 3 tied to cathode; grid No. 1 is control grid; grid No. 2 is screen.
¢ Optimum for maximum undistorted power output of 1.25 watts. Approximately twice
this value is recommended for load of this type as driver for class B stage.
% 7% total harmonic distortion.

INSTALLATION and APPLICATION

The base of the 59 fits the seven-contact (0.855-inch pin-circle diameter) socket which may
be installed to hold the tube in any position. Physical characteristics of the 59 are shown in Flg.
2-27, OUTLINES SECTION. For heater operation and cathode connection, refer to T 2A5.

d-c resistance in the grid circuit of the 59 operating as a class A amplifier {either with triode
or pentode connection) should not exceed 0.5 megohm if cathode bias is used. With fixed bias,
the resistance should not exceed 10000 ohms.

" &° POWER AMPLIFIER TRIODE

which should be installed to hold the tube

F ¢ in a vertical position. Physical characteristics

of the 71-A are shown in Fig. 2-25, QUT-

LINES SECTION. The coated filament

4D of the 71-A may be operated from a storage
battery or from the a-¢ line through a step-down transformer.

° ' ° glt;e 71-.A fits the standard four-contact socket 7] -A

CHARACTERISTICS

FiLAMENT VOLTAGE (A.C.or D.C.)) ..............4. ereanaanes 5.0 Volts
FILAMENT CURRENT . o0 0ovvunenrerernonenesrsooasansonssosss 0.25 Am
PLATE VOLTAGE. .. ovivvtviiininrnnnnnnns 90 135 180 max. Volta
GRID VOLTAGE® ...eooviiiitiivencnnnnnnns ~16.5 ~27 ~40.5 Voits
CATHODE RESISTOR. . ....ccoiivnnanaiiannn 1600 1700 2150 Ohms
PLATE CURRENT...ovevvtcrnronecncnarones 10 17.3 20 Milliamperes

TE RESISTANCE .. ...ovvvvinininnnnnnnn 2170 1820 1750 Ohms
AMPLIFICATION FACTOR .. . ....covinuuannnn 3 3 3
TRANSCONDUCTANCE «vvvvvvnnnnnnnnrseennn 1400 1650 1700 Micromhos
LOAD RESISTANCE «1c.viniiiiinnnsssnnsnens 3000 3000 4800 Ohms
UNDISTORTED POWER OUTPUT . .....0vvtenn. 0.125 0.4 0.79 Watt

® For operation on a-c filament supply, increase grid-bias voitage 2.5 volts. The d-c resist-
ance in the grid circuit should not ex 0.5 megohm.
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DUPLEX-DIODE HIGH-MU oy
TRIODE G,
The 75 is a heater-cathode type of tube
consisting of two diodes and a high-mu triode  P7(2) (5) «
7 5 in a single bulb. It is for use as a combined 3
detector, amplifier, and automatic-volume- .
control tube. For diode-detector considera- 0
tions, refer to RADIO TUBE APPLICA- o
TIONS section. Ezxcept for capacitances H H

which are given below, the electrical charac-
teristics of the 75 are the same as those of
T{pe 6SQ7. Physical characteristics of the 75 are shown in Fig. 2-16, OUTLINES SECTION
The base of the 75 fits the standard six-contact socket which may be instatled to hold the tube
in any position. Operating conditions for the triode unit as a resistance-coupled amplifier are

given in the RESISTANCE-COUPLED AMPLIFIER CHART.

Triode: GRID-PLATE CAPACITANCE (APDIOX.) ...vvvvvrinnvennns,
GRID-CATHODE CAPACITANCE (APPIOT.). .0 vvevenarnnans
PLATE-CATHODE CAPACITANCE (ADPIOX.)....covveuvvnnns

DETECTOR AMPLIFIER TRIODE

The 76 is a three-electrode tube of

heater-cathode type for use as detector, am-
7 6 plifier, or oscillator. Except for capacitances

which are shown below, the electrical

acteristics of the 76 are the same as those of

Type 6P5-G. The base of the 76 fits
standard five-contact socket which may

installed to hold the tube in any position.
_Ph¥sical characteristics of the 76 are shown
in

ig. 2-19, OUTLINES SECTION.

GRID-PLATE CAPACITANCE (APPIOX.) . .ionuvtrnnierrnsennsannsnas
GRID-CATHODE CAPACITANCE (APPIOX.) .vvvvuvnons evedtcenanaas
PLATE-CATHODE CAPACITANCE (ADPPIOX.). .. ..ovvrievasnvaanoana ..

TRIPLE-GRID DETECTOR AMPLIFIER

The 77 is a triple-grid tube recommended
77 for service as a biased detector in radio re-

ceivers designed for its characteristics.

such service, this tube is capable of deliver-
ing a large audio-frequency output voltage
with relatively small input voltage. Other
applications of the 77 include its use as a low-
signal-input screen-grid amplifier tube ’?_%d

e

as an automatic-volume-control tube.

the
r-

the
be

In

base of the 77 fits the standard six-contact socket which may be installed to hold the tube in any

goliﬁon. Physical characteristics of the 77 are shown in Fig. 2-16, OUTLINES SECTION. For
eater operation and cathode connection, refer to Type 6A8. Shielding and screen voitage

requirements are similar to those for Type 6C6. For detector operation, see Type 6]J7.

Y CHARACTERISTICS
HEATER VOLTAGE (A.C.or D.C.). . .ouiiiinnninsnnnaiennnnanns 6.3 Volts
HEATER CURRENT .....c0ovrunasssnn N 0.3 Ampere
GRID-PLATE CAPACITANCE (With shield-can). . ................. 0.007 max. puf
INPUT CAPACITANCE . .iivvvrvennncnnseiuisarianeoasianssnnn, 4.7 uuf
OUTPUT CAPACITANCE . . ..o cvevvnnnrecnsnanas R . 11 s
As Class A; Amplifier

PLATE VOLTAGE. . ... S U e 300 max. Voits
ScREEN VOLTAGE (Grid No. 2). ........oovvuuin it 100 max. Volits
SCREEN SUPPLY VOLTAGE . . .0 0unvereiinnaneranonesenananeens max. Volts
GRID VOLTAGE (Grid No. 1) ... ... iiiiiiinennniiannae QO min. Volts
PLATE DISSIPATION. . .o vvvnniniiiiinirieteninseeennieis 0.75 max. Watt
SCREEN DISSIPATION. . i ovvvevvenernensrnneneensersornnennss 0.1 max. Watt
TYPICAL OPERATION:

Plate Voltage ......ccovvnetrinnvrnnenerenonronnn . 100 250 Volts

Screen Voltage. . .. .oovitiiiiiiiiniiniinianeonss 60 100 Volts

Grid Voltagel. .. ccoiiiii ittt iienes ~-1.5 -3 Volts

Suppressor......cnee.n e eie st este ey Connected to cathode at socket

Plate Current. . .oovviiennneeinnans erereee s 1.7 2.3 Milliamperes

n Cuwrrent. . oo i i e 0.4 0.5 Milliamperes

Plate Resistance (APProx.) . ......c.cvevenienrennans 9.6 + Megohm

TranscONAUCLANCE . .. \vuvevneororesnnonsnsersonns 1100 1200 Micromhoe

Grid Voltage (Approx.) for cathode-current cut-off... -5.5 -7.5 Volts

d-C resistance in the grid circuit should not exceed 1.0 megohm.

he
Greater than 1.0 megohm.
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AVERAGE PLATE CHARACTERISTICS

Y v
TYPE 77
E¢56.3 VOLTS
A  JCREEN vouIs=100 RID[VOLTS! £¢(=0

SUPPRESSOR VOLTS=0

'/
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§_ ~1
3 / /
<
34 A //
3 =3
=
lf
=
pd -4
~5
% l'szAsTE VOLTS 400 Atrgzc_527;°
° 3 TRIPLE-GRID SUPER-CONTROL
, S AMPLIFIER
The 78 is a triple-grid super-control ampli-
r@ (D« fier tube recommended for service in the
radio-frequency and intermediate-frequency 78
AN\ amplifier gtagee of radio receivers. The
° ° internal shield around tbe plate of the 78 is
connected to the cathode within the tube.
H H Except for capacitances which are shown
6F below, the electrical characteristics of the 78

are the same as thoee for the 6K7. The base
of the 78 fits the standard six-contact socket which may be installed to hold the tube in ay
gfsition‘ Physical characteristica of the 78 are shown in Fig. 2-16, OUTLINES SECTION.
eater operation and cathode connection are the same as for the Type 6A8. Control-grid bias
variation, screen-voltage supply, and suppressor connection follow the methods given under
Type 6SK7. Shielding requirements are similar to those of Type 6C6.

GRID-PLATE CAPACITANCE*
INPUT CAPACITANCE® . . ...
OuTPUT CAPACITANCE®. .

* With close-fitting shield connected to cathode.

0.007 max. upf
4.5 wupf
11 wuuf

GT2 (]

CLASS B TWIN AMPLIFIER

The 79 is a heater-cathode type of tube
combining in one_bulb two high-mu triodes
designeq for class B operation. It is intended 79
for use in the audio-output stage of radio
receivers with 6.3-volt heater supply. The
triode units have separate external terminals
for all electrodes except the cathode and
heater 8o that circuits employing the 79 are
. i similar to thoee of class B amplifiers utilizing
individual tubes in the output stage. The base of the 79 fits the standard six-contact socket
which may be installed to glperate the tube in any position. Phyasical characteristics 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 heater current of the 79.

CHARACTERISTICS
Heater VoLTAGE (A.C. or D.C)) 6.3 Volts
HEATER CURRENT. . . ..ottt iiinnnrnnenes 0.6 Ampere
PLATE VOLTAGE. .. .iitiiiiiinnienrinenionenerninieonnesnnns 250 max. Volts
PEAR PLATE CURRENT PER PLATE. .. ........ .. ... coiiiiienn, 90 max. Milliamperes
AVERAGE PLATE DISSIPATION ... .cvuinioinnnnannnnraennenonens 11.5 max. Watts
TYPICAL OPERATION:
Values are for the two unsls
Plate Voltage .........c.ciiiiniiniiiieiiiiesnnnen 180 250 Volits
Grid Voltage. ............oiiininiiiiiiiinees P 0 [} Volts
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Zero-Signal Plate Current .. ......c.oioieennennns .. 7.6 10.6 Milliamperes
Effective Load Resistance (Plate- . 7000 14000 Ohms
Power Output (APProX.)® . . ivivvererncenancasvnn 5.5 8 Watts

® With average power input ‘of 380 ‘milliwatts apphed between grids.

FULL-WAVE HIGH-VACUUM
RECTIFIER

80 The 80 is a full-wave rectifying tube

of the filament type for use m d-c

g% wer-supply devices which operate

m the a-c supply line. Its maximum

ratings and typical operating condi-
tionsarethesameasthomforT 5Y3-G. The base of the 80 fits the standard
four-pin socket which should be mstalled to hold the tube (freferably in a vertical
position. Horizontal operation is permissible if pins 1 and 4 are in a horizontal
glane. Physical characteristics of the 80 are shown in Fig. 2-25, OUTLINES
ECTION. Filament operation and ventilation are the same as for Type 5T4.

4C

HALF-WAVE HIGH-VACUUM ° ne
RECTIFIER o O

The 81 is a half-wave rectifier of the fila-
ment type for use in d-c power-supply devices
8] operating from the a-¢ supply line. Full-
wave rectification may be accomplished by 0*0
the use of two 81's. The base of the 81 fits F (3
the standard four-contact socket which
should be mounted to hold the tube prefer-
ably in a vertical poeition. Horizonta! opera-
tion is permissible if pins 1 and 4 are in a
vertical plane. Physical characteristics of the 81 are shown in Fig. 2-29, OUTLINES SECTION

48

CHARACTERISTICS
FoAMENT VOLTAGE (A.C.) ... ...ttt iiiiaannranaanianens 7.5 Volts
PILAMENT CURRENT . .. ....c0vurununenecrrosnonaonnacasaness 1.25 Amperes
2000 max. Volts
500 maex. Milliamperes
Plate Voltage (R 700 max. Volts

D-C Output Current 85 max. Milliamperes

OPERATION CHARACTERISTICS OPERATION CHARACTERISTICS
CONDENSER INPUT TO FILTER Imaul\' rol FILTE
1 J 1 1 L]
TyePE 8! TVPE 81
-E¢=7.5 VOLTS A.C. -E ¢=7.5 VOLTS A.C.
b = FULL WAVE FULL WAVE
1000} === HALF WAVE «
.._J -
o ’00! ! 2
o <
" sooPsl o T Rtrs R e
2 \\s’?\Nw\’;LAr .
z - o el ;
S
- L7 S I~ a
L~ s ["6: — z 200
<o LTSS ~ = 600/=_20 VoL T3
I~ S Rum
] Ay on % ﬁ‘;&\-\s PER Py
8 LATE [l &\ ——
[ ] L
> a 2 400 =
- o
=2 >
a
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Q
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92C-4696R1 92C-469$R1
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oo . FULL-WAVE MERCURY-VAPOR
> RECTIFIERS

The 82 and 83 are full-wave mercury-vapor 82
rectifiers of the hot-cathode type for use in
suitable rectifying devices designed to supply
d-c_power of uniform voltage to receivers in
which the direct-current requirements are
subject to considerable variation. The ex- 83
cellent voltage-regulation characteristic of
these tubes is due to the low and practically
4c constant tube voltage drop for any current
drain up to the full emission of the filament.

v+ CHARACTERISTICS
Tyg' 82 Type 83
FILAMENT VOLTAGE (A.C.) ... ..ot iiiiieraninanaasnes .5 5 Volts
FILAMENT CURRENT . . \0vveirenenennnneaannnnensasss 3 Amperes
As Full-Wave Rectifiers
PEAK INVERSE VOLTAGE............ B 1550 max. 1550 mazx. Volts
PEAK PLATE CURRENT PER PLATE. .. .......0c0iienennn 345 max. 675 max. Milliamperes
CONDENSED-MERCURY TEMPERATURE RANGE . ......... 24 -60 20 -60 °C
TyricAL OPERATION WirH CONDENSER-INPUT FILTER:
A-C Plate Voltage per Plate (RMS) ........ccccnunn 450 max. 450 max. Volts
Total Effective Plate-Supply Impedance per Plate}. .. 50 min. 50 min. Ohms
D-COutput Current. .....oovevrverrcvrancasnnnsss 115 max. 225 mex. Milliamperes
TypicAL OPERATION WITH CHOKR-INPUT FILTER:
A-C Plate Voitage per Plate (RMS) . ............... 550 mox. 550 max. Volts
Input-Choke Inductance .......................... 6 min. 3 min. Henries
D-COutput Current. ............c . iiiniinieaenns 115 max. 225 max. Milliamperes
TUBE VOLTAGE DROP (ADPPIOX.). ... .vvvivraannniennn 16 15 Volts

1 When a filter-input condenser larger than 40 uf is used, it may be necessary to use more
pl:etg-av\ﬁply impedance than the minimum value shown to limit the peak plate current to the
ra ue.

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 jtion with the base down. Only a socket making very good
filament contact and capable of «:arryin%l 3 amperes continuously should be used. Poor contact
at the socket will cause overheating at the pins, lowered filament voltage, and high internal drgg
with consequent injury to the tube. Adequate natural ventilation should be provided for the 8
and 83, e:pecia]lg if shielding is used. Physical characteristics of the 82 and 83 are shown in
Figs. 2-26 and 2-27, respectively, in the QUTLINES SECTION.

The 82 and 83 have very low internal resistance. Therefore, current delivered by either type
depends on the resistance of the load and the regulation of the power transformer. Sufficient
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
increage rapidly and the filaments may be damaged permanently.

The coated flament is designed to operate from the a-c line through a step-down transformer.
The voltage at the filament terminals should be the rated value under operating conditions with
a line voltage of 117 volts. The high current taken by the filament and the possibility of damage
caused by applying plate voltage before the filament is sufficiently heated make it imperative
that g{l connections in the flament circuit be of low resistance and of adequate current-carrying
capacity.

The plate supply is obtained from a center-tapped high-voltage winding. The resistance
of the transformer windings should, of course, be low if full advantage of the excellent regulation
capabilities of these mercury-vapor rectifiers is to be obtained. Since the drop through the 82
and 83 is practically constant, any reduction in rectified voltage when the load is increased is
due to the drop in the transiormer and/or the filter windings. The returp-lead from the plates,
Le., the positive bus of the filter and load circuit, should be connected to the center-tap of the
filament winding.

Full plate load should not be applied to the 82 or 83 until their filaments have reached normal
ﬁmtmz temperature. Under normal operating conditions, the filaments heat quickly when
the set iis “turned on” and are ready to supply full-load current before the tubes in the receiver
require it.

Shielding of this tube, particularly in sensitive receivers, may be necessary to eliminate
objectionable noise. Refer to Filters in the RADIO TUBE APPL¥CATIONS section. fuse
having a rating approximately 50% in excess of normal load requirements should be inserted in
the primary of the power transformer to prevent damage in case of excessive current which may
fiow under abnormal conditions. [I{ fs recommended thal the entire equipment be disconnected from
the a-c power supply wheneser the 82 and 83 are removed from or installed sn their sockets.

As half-wave rectifiers, the 82 and 83 may be operated with plates connected in parallel
Two 82's or 83's 80 connected in a full-wave circuit can supply twice the output current of a single
tube. Both plates within the same tube should be connected to the same terminal of the plate
transformer, To equalize the current distribution between plates, a resistor of not less than 50
ohms should be connected in series with each plate.
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Pp2 PO|

FULL-WAVE HIGH-VACUUM O
RECTIFIER

- The 83-v is a full-wave rectifier tube s
83 v of the heater-cathode type intended o*'c

for use in suitable rectifying devices H H

designed to supply d-c power to re-

ceivers having large direct-current_ 4AD
requirements. The excellent voltage-regulation characteristic of the 83-v is due
to the close spacing of the cathode and plate. Maximum ratings 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 position. Physical characteristics of the 83-v are shown in Fig. 2-25,
glUgl\;}ll\éES SECTION. Heater operation and ventilation are the same as for

e -G.

POy

FULL-WAVE HIGH-VACUUM O,
RECTIFIER

84/ 6724 e sasszi is 2 sunweve roctisir "G R fO"

of the heater-cathode type intended

for supplying rectified power to auto- ()
mobile-radic equipment designed for n ]
its characteristics. 5D
% CHARACTERISTICS
HeATER VoLTAGE (A.C.or D.C) ....coiivveenntt. 6.3 Volts
HEATER CURRENT . ... ... i iiiiiiieiananns 0.5 Ampere
As Full-Wave Rectifier
PEAK INVERSE VOLTAGE........... et eaeeeaae. 1250 max. Volts
PEAR PLATE CURRENT PER PLATE . ................ 180 max. Milliamperes
D-C HEATER-CATHODE POTENTIAL. .......... e 450 max. Volta
TypicaL OPERATION wITH CONDENSER-INPUT FILTRR:
A-C Plate Voltage per Plate (RMS).............. 325 max, Volts
Total Effective Plate-Supply Impedance per Plate?. 125 min. Ohms
D-COutputCurrent..............ccoiivvenn... 60 max. Milliamperes
TypicAL OPERATION WITH CHOKE-INPUT FILTER:
A-C Plate Voltage per Plate (RMS).............. 450 max. Volts
Input-Choke Inductance........................ 10 min. Henries
D-COutputCurrent. ... . ........ccovvvevenn... 60 max. Milliamperes

${ When a filter-input condenser larger than 40 uf is used, it may be necessary to use more
plate-supply impedance than the minimum value shown to limit the peak plate current to the

rated value. OPERATION CHARACTERISTICS
INSTALLATION and APPLICATION _TYPESA | Epres voLTs
The base of the 84/6Z4 fits the standard five- &, _|— couinseatiner 1o rires:
contact socket which may be mounted to hold the &°*% 3: T eenaneE ‘SEJE;AJ:%S
tube in any position. Physical characteristics of =  volss '
the 84/8Z4 are shown in Fig, 2-19, OUTLINES 2 | ““ﬁ\ﬁ"v&m Argl
SECTION. The heater is designed so that the 5 I e g g
normal voltage variation of 6-volt automobile bat- z oy ke S
terles during charge and discharge will not materially « 100 . -
affect the performance or serviceability of this tube. 2130
Under no condition of operation should the normal g 1 | sse—p]
operating heater valtage fluctuate to exceed a [ 209 ii‘_‘“"'"" ==
maximum of 7.5 volts. Adequate ventilation should 2 B B P R
be provided for cooling the tube by the use of 3 P o N A
chassis enclosures designed to radiate heat efficiently. ¢ 100
Filters are discussed in the RADIO TUBE AP- ¢
PLICATIONS section.
@ 2 20 0
0-C LOAD MILLIAMPERES
92C~3441R2
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DUPLEX-DIODE TRIODE

The 85 is a heatercathode type of tube
conuntir‘lﬁ of two diodes and a triode in a 8 5
single bulb for use as 2 combined detector,
amplifier and automatic-volume-control tube.
For diode-detector considerations and for a
discussion of automatic volume control, refer
to RADIO TUBE APPLICATIONS section.

CHARACTERISTICS

HEATER VOLTAGE (A.C.or D.C). . ..ivvriiieiiiiiineaannnnens 6.3 Volits
HEATER CURRENT. . .. ovvunnrouuorcnorsrerssunssssnesocnasss 03 Ampere
Triode: GRID-PLATE CAPACITANCE (Approx.) .. 1.5 i

GRID-CATHODE CAPACITANCE (Approx.). . 1.5 upf

PLATE-CATHODE CAPACITANCE (APpProX.).............. 4.3 unf

Triode Unit — As Class A; Amplifier
PLATE VOLTAGE. . . ........ciiviininannnns 135 180 250 max. Volts
GRID VOLTAGE . . .. .....¢.ovinununnnnnnn.. -10.5 -13.5 -20 Volts
AMPLIPICATION FACTOR .. ................. 8.3 8.3 8.3
PLATE RESISTANCE . ... ovovivivnnnnnnn 11000 8500 7500 Ohms
TRANSCONDUCTANCE ... .enovvninnnnin. . 750 975 1100 Micromhos
PLATE CURRENT................oovvin... 3.7 6.0 8.0 Milliamperes
LOAD RESISTANCE .. .......ccovvnnno 25000 20000 20000 Ohms
POWEROUTPUT . ...........coiiunnannnn.n 0.075 0.16 0.35 Watt
Diode Units

The two diode plates are placed around a cathode, the sleeve of which is common to the
triode %nit. 6%:7«:h diode plate has its own base pin. Operation curves for the diode units are given
under Type B

INSTALLATION and APPUCATION

The base of the 85 fits the standard six-contact sockgt which may be installed to hold the
tube in any ition. Physical characteristics of the 85 are shown in Fxg 2-16, OUTLINES
SECTION. For heater operation and cathode connection. refer to Type 6A8. Complete shield-
ing of detector circuits employing the 85 is generally necessary to prevent r-f or i-f coupling between
the diode circuits and the circuits of other stages. Diode biasing of the triode unit may be em-
ployed only when at least 20000 ohms resistance is used in the plate circuit. Conditions for the
use of the triode unit as a resistance-coupled amplifier are given in the RESISTANCE-COUPLED
AMPLIFIER CHART.

G2 G3
G —@ o TRIPLE-GRID POWER AMPLIFIER
, 0 The 89 is a triple-grid power amplifier tube
0 oL of the heater-ca type recommended for
use in receivers with 6.3-volt heater supply. 89
The triple- construction of this tube,
AN\ with external connections for each grid, makes
o e possible its application as (1) a class A power-
H 4 amplifier triode, (2) a class A power-output
pentode, and (3) a class B power-output
6F triode.
CHARACTERISTICS
HeaTER VOLTAGE (A.C.or D.C). . iiiiiiiiiiiiiiiannnennns 6.3 Volts
HEATER CURRENT. .. . oovvvrrrnnnineeervovosaronnarnnsnnssns 0.4 Ampere
Class Ay Power Amplifier — Triode Connection
Gréds No. 2 and No. 3 tied lo plate
PLATE VOLTAGE. . . ... .verrrinirnnscnenns 160 180 250 max. Volts
Guip VoLTaGE (Grid No. 1) ............... -20 -22.5 -31 Voits
CATHODE RESISTOR. . . cvvvvinnnnnnnnrnnn 1180 1125 970 Ohms
PLATE CURRENT. ........c0oviveveeennnnnn, 17 20 32 Milliamperes
AMPLIFICATION FacToR .. ... ... ... .. ... 4.7 4.7 4.7
PLATE RESISTANCE ...... . 3300 3000 2600 Ohms
TRANSCONDUCTANCE . . . .. 1428 1550 1800 Micromhos
LoAD RESISTANCE® .. .. .. ... .. 7000 6500 5500 Ohms
UnptsTorTED POWER QUTPUT. ........... .. 0.3 04 0.9 Watt

. *Optimum for maximum undistorted power output. Apgtoximately twice the value for any
given set of conditions is recommended for load of this tube when used as driver for class B stage.

Class A, Power Amplifier — Pentode Connection

Grid No. 3 tied lo cathode
PLATE VOLTAGE. . ......cc0nuen. 100 135 180 250 maz. Volts
ScrEEN VoLrtaGE (Grid No. 2) ... 100 135 180 250 max. Volts
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Grip VoLTAGE (Grid No. 1) ..... -10 -13.5 -18 -25 Volts
CATHODE RESISTOR. . ........... 900 830 785 670 Ohms

PIATR CURRENT......cvnnvnnns 9.5 14 20 32 Milliamperes
SCREEN CURRENT .............. 1.6 2.2 3.0 5.5 Milliamperes
PLATE RESISTANCE ............. 104000 92500 80000 70000 Ohms
TRANSCONDUCTANCE ............ 1200 1350 1550 1800 Micromhos
LOAD RESISTANCE .............. 10700 9200 8000 6750 Ohms
PowER OUTPUT* .. ...........ue 0.33 0.75 1.5 3.4 Watts

#99, total harmonic distortion.

Class B Power Amplifier — Triode Connection
Grids No. 1 and No. 2 tied together; grid No. 3 tied to plate

PLATE VOLTAGE. . . otivierrvetsaruasssonsacnssrnsssasssnnsss 250 max. Volts
PBAK PLATE CURRENT (Per tube) . ...oovvuiumeurinananannanns 90 max. Milliampere
AVERAGR GRID DISSIPATION (Grids No. 1 and Ne. 2) ........... 0.35 max. Watt

TYPICAL OPERATION:
Values are for two tubes

Plate Voltage ..............cooiiiiiiiiiiiiiiinnenns cesan 180 Volts

Grid Voltage. . ... ... o ittt iiiiiinrnninnsennueraconanns 0 Volta
Peak-A-F Grid-to-Grid Voltage ... ............covvvniinnen, 68 Volts
Zero-Signal Plate Current .. ......ooiiiiiieitenarneenaaness 6 Milliamperes
Effective Load Resistance (Plate-to-plate)................... 9400 Ohms

Total Harmonie Distortion ..............coiviiiiaiiaiiiae, 8 Per cent
Power Output (APProx.) . ......vcirivnirvnevrrvionnsensnnss 3.5 Watts

INSTALLATION AND APPLICATION

The base of the 89 fits the standard six-contact socket which may be installed to hold the
tube in any tion. Physical characteristics of the 89 are shown in Fig. 2-16, OUTLINES
SECTION. Sufficient ventilation should be 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 resistance in the grid circuit of the 89 operating as a class A amplifier (either with
triode or pentode connection) may be as high as 1.0 m%gohm provided the heater voltage does
not rise more than 10%, above rated value under any condition of operation.

10D
DETECTOR AMPLIFIER TRIODES A O

The V99 and X99 are general-purpose F
triodes designed for dry-cell operation, and
V99 used chiefly for renewal in receivers designed 4D
for them. The two types have different bases.
Opemtinsoconditions as amplifiers: max. plate Type X99
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 uf, 8P
and grid retum to (+4) filament; as biased “
x99 detectore, max. plate volta of 90, bias of ~10.5
volts. Filament volts, 3.0-3.3; amperes, 0.060-
0.063. For dimensions of the V99 and X99
see Figs. 2-10 and 2-12, respectively in the
OUTLINES SECTION. The V99 and X99
are discontinued types; they are retained for O,
reference only. G

DETECTOR AMPLIFIER TRIODE

3
The 112-A is a general-purpoee triode de- @) ©
gsigned for storage batteri/ operation and
used principally for renewal purposes. Oper-
ating conditions as amplifier: max. plate
]]2 A '°1.“t of 18(}. 1“0%%0 bia}: of -13.5 voltta, ltoac}
- resistance of ohms, power output o
0.285 watt; as biased detector, plate volts of o*o
180, bias of ~21 approx. volts. Filament F (3
volts, 5; amperes, 0.25. For dimensions, see
Fig. 2-25, OUTLINES SECTION. The 112-A 4D
is a discontinued type; it is retained for ref-
erence only.
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JUMPER

9{ © VOLTAGE REGULATOR

. The 874 is a_voltage-regulator tube de-
signed to maintain constant d-c output from
Q rectifier devices for varying values of d< 87 4
< load current. This t is used principally for
o o renewal purposes. The base of the 874 fits
K the standard four-contact socket. i
No. 2 and No. 4 are connected together within
as the base; the connection is used as a link in
the primary circuit of the power transformer
to prevent the application of voltage when the 874 is removed from its socket. Physical char-
acteristice of the 874 are shown in Fig. 2-28, OUTLINES SECTION. Sufficient resistance muet
always be used in series with the 874 to limit the current to 50 milliamperes when no load current
is being drawn from the rectifier.

CHARACTERISTICS
STARTING SUPPLY VOLTAGE (D.C.).....iiiiievniiiniiinniinenns 125 min. Volts
OPERATING YoLTAGE (D.C)) ....... 90 Volts
OPERATING CURRENT (D.C)....... 10 to 50 Milliamperes
CoNTINUOUS CURRENT (D.C)..vvvniiiiiiiiiiiiiiiininnene, 50 max. Milliamperes

CURRENT REGULATORS

The 876 and 886 are, within their ranges of operation, constant- 876
current regulating devices. These two types are used principally for
renewal purposes. The bases of these types fit the standard mogul
screw socket which may be installed to hold the tubes in any position. 886
These tubes operate at a high bulb temperature and must be surrounded
by a metal ventilating stack The 876 and 886 are discontinued types;
they are retained for reference only.

CHARACTERISTICS
Type 876 Type 886
VOLTAGE RANGE . . ... ..iiiiiiiervnnnennnnan, 40 to 60 40 to 60 Volts
OPERATING CURRENT . .., . 1.7 2.05 Amperes
AMBIENT TEMPERATURE. . 150 150 °F
MaAxIiMuM OVERALL LENGT . 8 8 Inches
MAXIMUM DIAMETER ..... . 2- &ﬁ“ 2- ‘gc Inches
Base ... Mogul w  Mogul Screw
TELEVISION AMPLIFIER
PENTODE
The 1851 is a pentode of the heater- ] 85 ]

cathode type for use in television re-

ceivers. Except for capacitances which

are shown below, the electrical char-

acteristics of the 1851 are identical

with those of the 6AC7/1852. Physical characteristics of the 1851 are shown in
Fig. 1-8. OUTLINES SECTION.

GRID-PLATE CAPACITANCE® .. ........ccivvnrennn. 0.02 max. puf
INPUT CAPACITANCE® . ... iiiiiiiiiiine i eennnns 115 upf
OutpPUT CAPACITANCE® . . . ... iiiiiinrinnnnnnnns 52 i

° With shell connected to cathode.
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LAVA-MICA-TIN-SODIUM CARBONATE * MO N E L SILVER OXIDE
SODIUM ALUMINUM FLUORIDE - RESIN (SYNTHETIC) - ETHYL ALCOHOL

MATERIALS USED IN RCA RADIO TUBES

LEAD ACETATE- MALACHITE GREEN:GLYCERINE « ZINC CHLORIDE - iRON

MARBLE DUST-WOOD FIBER-STRONTIUM NITRATE- LEAD OXIDE+ ZINC OXIDE

MISCH METAL* NIGROSINE - PORCELAINPETROLEUM JELLY « ZINC
BARIUM CARBONATE CALCIUM CARBONATE
ARSENIC TRIOXIDE AMMONIUM CHLORIDE
STRONTIUM CARBONATE POTASSIUM CARBONATE

ISOLANTITE BAKELITE
MOLYBDENUM PHOSPHORUS

SILICON

ALUMINA
—_— GRIDS PLATE s
BOR A X Diameters Diameter SHELLAC

ed t auged to ;
BARIUM 0001 inch /002 inch TUNGSTEN
COPPER TITANIUM
CARBON CATHODE - SLEEVE CATHODE COATING sttica
" WALL n Py
Weight variation

CHROMIUM Approximately less than G_.__L ASS
CALCIUM 0.002 inch thick 0.00007 oz. MAGNESIA
CAESIUM \ | 1\ 4 PLATINUM
COBALT AIR PRESSURE 3 GRID WIRE STRONTIUM
—_— 1,/100,000,000 that Diameter does ———
SODIUM of atmospheric pres- ol fot vary more than MAGNESIUM
sure at sea level 3 Pt ! 0.00009 inch B —
NITRATE | : ROSIN
MERCURY BULB HEATER WIRE NICKEL
CALCIUM Inspected under Diameter does COBALT
polarized light not vary more than OXIDE
uﬁ for strains 0.00002 inch _—
BARIUM THORIUM
NITRATE NITRATE

Gases Used in eManufacture

NEON — HYDROGEN — CARBON DIOXIDE — ILLUMINATING GAS
HELIUM — ARGON — NATURAL GAS — NITROGEN — OXYGEN

Elements Entering into the eManufacture

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 radio
listener — is interested in knowing the condition of his tubes, since they govern
the performance of the device in which they are used. In order to determine the
condition of a tube, some method of test is necessary. Because the operatin
capabilities and design features of a tube are indicated and described by its electri
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 respect to the standard for the type are subject to criticism
just the same as tubes which are too low.

Certain practical limitations are placed on the accuracy with which a tube test
can be correlated with actual tube performance. These limitations make it 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 ter than the accuracy of the correlation between test results and
receiver petformance, and since certain fundamental characteristics are virtually
fixed by the manufacturing technique of leading tube manufacturers, it is possible
to employ a relatively simple test in order to determine the serviceability of a tube.

In view of these factors, dealers and service men will find it economically
expedient to obtain ade&uate 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 in 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-circuits in a tube may sometimes
occur only when the electrodes are heated.

SELECTION OF A SUITABLE CHARACTERISTIC FOR TEST

Some characteristics of a tube are far more important in determining its
o%)era ing worth than are others. The cost of bmldmg a device to measure any one
of the more important characteristics may be considerably higher than that of a
device which measures a less representative characteristic. nsequently, 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 _tual;e v;ill often operate satisfactorily after the emission has fallen far below the
origin ue.
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Fig. 65 shows the fundamental circuit diagram for an emission test. All of the
el es of the tube, except the cathode, are connected to the plate. The filament,
or heater, is operated at rated voltage; after the tube has reached constant 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.

1HOM AL

Fig. 64

A transconductance test takes into account a fundamental operating principle
of the tube. (This will be seen from the definition of transconductance on page
11) It follows that transconductance tests when properly made, permit better
correlation between test results and actual performance than does a straight
emission test

There are two forms of transconductance test which can be utilized in a tube
tester In the first form (illustrated by Fig. 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 Fig. 67 gives a fundamental
circuit with a tetrode under test. This method is superior to the static transcon-
ductance test in that a-c voltage is applied to the gnd. Thus, the tube is tested

MEIER

bl

under conditions which approximate actual operating conditions. The alternating
component of the plate 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-signal voltage. If a one-volt RMS signal is applied to the
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grid, the plate-current-meter reading in milliamperes multiplied by one thousand
18 the value of transconductance in micromhos.

The power output test probably gives the best correlation between test results
and actval operating performance of a tube. In the case of voltage amplifiers, the
power output is indicative of the amplification and output volta%es obtainable from
the tube. In the case of power output tubes, the performance of the tube is closely
checked. Consequently, although more complicated to set up the power output
test will give closer correlation with actual performance than any other single test.

Fig. 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
reading 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-
imately equal to:

: os)d i
Power output (watts) = (d-¢ current in p :)4())<sload resistance in chms

sl

L Biucren

[""7 ©
—:«I'I'I'I',—v_]
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 ap{)lied 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 voitages.

3. It is essential that the rated voltage applied to the filament or heater be
maintained accurately.

4. It is suggested that the characteristics test follow one of the methods
described. The method selected and the quality of the parts used in the test will
depend upon the requirements of the user.

TUBE TESTER LIMITATIONS

A tube testing device can only indicate the difference between a given tube’s
characteristics and those which are standard for that particular type. Since the
operating conditions imposed upon a tube of a given type may vary within wide
limits, it is impossible for a tube testing device to evaluate tubes in terms of per-
formance capabilities for all applications. The tube tester, therefore, cannot be
looked upon as a final authority in determining whether or not a tube is always
satisfactory. Actual operating test in the equipment in which the tube is to be used
will give the best possible indication of a tube’s worth. Nevertheless, the tube
tester is a most helpful device for indicating the serviceability of a tube,
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C = Blocking Condenser
Cc = Cathode By-Pass Condenser
gd = Screen By-Pass Condenser (u

RESISTANCE-COUPLED AMPLIFIER CHART
wh)

bb = Plate-Supply Voltage (Volts)
Eo = Voltage Output (Peak Voits)

2A6, 2B7: See 65Q7 and 6B8, respectively.
6A6}, 6B6-G, 6B7: Sece 6N7, 6SQ7, and 6B8, respectively.

6B8, 6B8-G, 12C8, 6B7, 2BT7:

f)

Re

= Cathode Resistor (Ohms)

Ra = Screen Resistor (Megohms)

Rg
RL

V.G. = Voltage Gain

= Grid Resistor hms)
= Plate Resistor (%ege:ohms)

Ebb1 90 180 300
RL 01 jo25] 05 | 0.1 0.25 05 | 01 0325 | 05
Rg? {025 | 05 1 |o2s| o2 0.5 1 1 |o25] o5 1
Rd 0os | 1.1 | 28 | 05 1.18 1.2 15 28 1055 | 12 | 29
Re 2200 | 3500 | 6000 | 1200 1900 2100 2200 3500 | 1100 | 1600 | 2500
Cd 0.07 | 0.04 | 0.04 | 0.08 0.05 0.06 0.05 0.04 | 0.09 | 0.06 | 0.05
Ce 3 21 155 | 44 2.7 3.2 3 2 5 3.5 23
c 0.01 | 0.007 |0.003 |0.015]| o0.01 0.007 0.003 |0.003|0.015 |0.008 | 0.003
Eo* | 28 | 33 | 29 | 52 39 55 53 §5 89 | 100 | 120
v.G4l 33 | 55 85 | 41 55 69 83 us | 47 | 79 | 150
6C5, 6C5-G, (6C6, 617, 6J7-G, 6J7-GT, 6W7-G, 12J7-GT, 57 as triodes):
Ebb? 90 180 300
Ru 005} 0.1 | 025 | 0.05 01 025 | 005 ] 01 | 0.25
Rg* | 01 [025) 05 | 0.1 0.1 0.25 0s o5 [ 01 [025] 05
Re 3400 | 6400 | 14500 | 2700 3900 5300 6200 12300 | 2600 | 5300 | 12300
Ce 162 | 084 | 04 | 21 1.7 1.25 1.2 055 | 23 | 1.3 | 059
C 0.025 | 001 [0.006 | 003 [0035 0015 0.008 |0.008| 0.04 |0.015]0.008
Eo? 17 | 22 | 23 45 4 54 85 52 70 | 84 | 86
vGel 9 1 12 11 12 12 13 13 it 13 14
6C6: As pentode, see 6]7; as triode. see 6C5.
6C8-G (one triode unit)}i:
Ebb! 90 180 300
RL 01 | 025| 06 { 0.1 0.25 05 | 01 |025] 08
Rg* | 025 | o5 1 | o025 0.25 0.5 1 1 [o2s] os 1
Rc {3700 | 7870 | 15000} 3080 | 8170 6560 7550 | 12500 | 2840 | 6100 | 11500
Ce 148 [ 08) | 0.43 | 1.84 125 09 085 05 | 201|096 | 048
c 0.0115/ 0.0065/ 0.0035{0.012 | 0.012 0.007 0.0035 |0.00¢ {0.013 |0.0065] 0.004
Eo* 17 19 | 20 | 40 35 45 50 “ 73 | 80 | &
vGel 20 | 23 | 24 | 22 24 25 26 26 23 26 27

13 The cathodes of the two units have separate terminals
For other notes, see page 208
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6F5, 6F5-G, 6F5-GT: See 6SF5.

6F8-G (one triode unit)}t, 6J5, 6J5-G, 6J5-GT, 12J5-GT:

Ebb} %0 180 300
R. | 005 01 | 025 005 | 0.1 025 | 005] 01 | 025
Rg? | 01 {025| 05 | 01 01 025 05 05 | 01 (o025 05
Rc 2070 | 3940 9760 | 1490 | 2330 2830 3230 | 7000 | 1270 | 2440 | 5770
Cc ]266]|120[055]286 | 219 135 115 [062)29 142|064
C 00200012 [0.007 [0.032| 0038 0012 0006 |0.007 |0.034 |0.0125{0.0075
Eo' | 14 | 17 | 18 | 30 26 34 38 3 | 61 | 86 | &7
vGt] 12 | 13 | 13 | 13 14 14 14 4 | 14 | s | 14
6J5, 6J5-G, 6J5-GT: See 6F8-G.
6J7, 6J7-G, 6J7-GT, 6W7-G, 12J7-GT, 6C6, 57: As triodes, see 6C5:
Ebb? %0 180 300
R. | 01 j025| 05 [ Ot 0.25 05 | 0.1 [ 025 05
Rg? [025] 05| 1 |025| 025 05 1 1 (o025 05 | 1
Rd [044 | 18| 26 | 05 Ll 118 14 29 | 05 | 118 29
Rc | 1100 | 2600 [ 5500 [ 750 | 1200 1600 2000 | 3100 [ 450 [ 1200 | 2200
Cd | 005|003 |005]|005]| 004 004 004 (0025|007 | 004|004
Cec |53 |32 2 |e7 5.2 43 3.8 25 | 83 | 54 | 41
c 0.01 | 0.005|0.0025| 001 | 0008 0.005 0.0035 |0.0025 0.01 | 0.005 | 0.003
Eo* | 22 | 32 | 29 | 52 41 60 60 56 | 81 | 104 | 97
v.G4| 55 | 85 | 120 | 69 93 118 140 1656 | 82 | 140 | 350
6L5-G:
Ebb! %0 180 300
RL 005 01 | 025 | 005 0.1 025 | 005] 01 [ 025
Rg? | 01 [025] 05 | o1 01 025 05 05 | 01 }o25| 05
Rc | 2500 | 4620 {10300 | 2240 | 3180 4200 4790 | 9290 | 2160 | 4140 { 9100
Cc | 18 | 108 | 049 | 22 146 11 1 054 | 218 | 1.1 | 046
c 0.03 | 0.015{0.0085] 003 | 003 00145 0.009 |0.009|0.032| 0.014 {00075
Eo’ | 18] 2| 2 | a 36 46 50 46 | 68 | 79 | ®0
v.G4] 100 | 12¢| 12¢ | 11¢ 12¢  12¢  12¢ 12¢| 12¢} 130| 13¢
6N71, 6N7-G I, 6A6, 53:
Ebb! 90 180 300
R | 01 ) 025} 05 | 01 0.25 05 | 01 | 025] 05
Rg {025 |05 | 1 [o025| o025 05 1 1t |o25| 05 | 1
Rc* | 2250 | 4950 | 8500 | 1700 [ 2950 3800 4300 | 6600 | 1500 | 3400 | 6100
c 0.01 }0.006 | 0.003 |0.015| 0.015 0007 00035 |0.0035| 0.015|0.0055| 0.003
Eo* | 19 | 20 | 23 | 46 40 50 57 5¢ | 83 | 87 | o4
VGt 19 | 22 | 23 | 21 23 24 24 25 | 22 1 24 |

313 The cathodes of the two units have separate terminals.
For other votes. see page 203.
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eP5-G, 76, 56
Ebb? 90 180 300
R. |025| 01 | 0.25 | 0.05 0.1 025 | 005 | 01 | 0.25
Rg! | 01 [o25] 05 | 01 0.1 025 05 05 | 01 |025] 05
Rc | 3200 | 6500 | 15100 3000 | 4500 6500 7600 {14700 3100 | 6400 | 15200
Ce 16 | 082 | 036 | 1.9 148 097 0.8 045 | 22 | 1.2 | 05
Cc 0.03 ] 0.015} 0.007} 0035 0035 0015 0.008 | 0.007)0045]| 0.02 | 0.009
Eo* 21 | 23 ] 24 | 48 45 55 57 59 | 80 | 95 | 98
vGil 77 | 89 | 97 | 82 9.3 9.5 9.8 10 |89 10| 10
6Q7, 6Q7-G, 6Q7-GT, 12Q7-GT:
Ebbt % 180 300
RL 01 025} 05 | 0.1 0.25 05 | 01 | 026 | 08
Rg* | 025 { 05 1 oz 0.25 0.5 1 1 |o25)| 05 1
Rc | 4200 | 7600 |12300{ 1900 | 3400 4000 4500 | 7100 | 1500 | 3000 | 5500
Ce 1.7 | 12 | 06 | 25 1.6 1.3 1.05 076 | 36 | 1.66 | 09
C 0.01 | 0.006 | 0.003| 0.01 001 0006 0003 |{0.003|0.015| 0.007| 0.004
Eo? 8 1 | 13 | 26 25 31 37 3 | s2 ] 52 | 60
vGel 28b| 32 | 33 | 33 36 38 40 40 | 39 | 45 | 48
6R7, 6R7.G:
Ebb! 90 180 300
R {005 01 | 025 | 0.05 0.1 | 025 | 005 0.1 | 0.8
Rg* | 01 |025] 05 | 0.1 0.1 0.25 0.5 05 | 01 |o028| o8
Re | 2600 | 4400 | 9800 | 2100 | 3000 4100 4600 | 8800 | 2000 | 3800 | 8400
Ce 1.7 1 09 o4z | 19 13 0.9 0.8 0.4 2 |11 ] o0s
c 0.03 | 0.01 | 0.007] 0.03 003 001 0006 [0.006 | 0.03 [ 0.015] 0.007
Eo? 18 | 19 | 18 | 40 35 43 46 0 | 62| 68 | 62
vGl o 10| 1 9 10 10 10 10 9 10 | 11
687, 687-G:
Ebb! 20 180 300
RL 01 |025] 05 | 0.1 0.25 05 | 01 [025| 05
Rg? | 025 | 05 1 Joszs 0.25 0.5 1 1 o2 ]| 05 1
Rd | 065 | 1.6 | 35 | 0.68 1.6 1.8 1.9 36 | 067 | 195 | 39
Re 900 | 1520 | 2800 | 540 850 890 950 1520 | 440 | 650 | 1080
Cd | 0061]0044{ 0.03 | 0.07 0.05 0.044 0046 [ 0.037} 0071 0.057 0.041
Ce 6 [323|195{ 69 46 4.7 44 3 8 | 58 | 39
c 0.01 {0.0055/0.0026| 0.01 | 0.0071 0006 0.0037 ] 0.003| 0.01 | 0.005]0.0029
Eo? 21 | 18| 15 a3 33 4 “ 38 | 15 | 66 | 66
v.Gel 47¢| 66c| 84c | 66 79¢  104¢  118° | 134c¢ | 78¢ | 122¢] 162¢

For notes, see page 203,
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6SC71, 128C7¢:
Ebb* 90 180 300
RL 01 | 025| 05 | 0.1 0.25 05 { 01 |025]) 05
Rg? | 025 ] 05 1 | o2 0.25 0.5 1 1 |025| 05 1
Re* | 1960 | 3750 | 6300 | 1070 | 1850 2150 2400 | 3420 | 930 | 1680 | 2980
C 0.012} 0.006{ 0.003] 0.012| 0011 0006 0003 [0.003{0.014]{0.006{ 0003
Eo* | 69 | 86 | 10 | 24 21 28 32 322 | s0 | 55 | 62
vGH| 230 30 | 33 | 29 35 39 41 43 | 34 | 42 | 48
6SF5, 12SF5, 6F5, 6F5-G, 6F5-GT, 12F5-GT':
Ebb! 90 180 300
RL 01 j025] 05 | 01 0.25 05 | 01 {025 ]| 05
Rg* | 025 | 05 1 |02 0.25 05 1 1 |o25] 05 1
Rc | 4800 | 8800 |13500| 2000 | 3500 4100 4500 | 6900 | 1600 | 3200 | 5400
Ce 21 | 118 | 067 | 33 23 1.8 1.7 09 | 37 | 21 | 12
c 0.01 {0.005|0.003}0015] 001 0006 0.004 |0.003|0.01 |0.007|0.004
Eo* 3 7 10 | 23 21 26 32 33 | 43 | 54 | 62
V.GA] 34b| 43¢ | 46 | 44 48 53 57 63 | 49 | 63 | 70
6817. 1817 :
Ebb? 90 180 300
RL 01 | 025) 05 | 01 0.25 05 | 01 | 025 ] 05
Rg* | 026 | 05 1 |02 0.25 05 1 1 |o25] o5 1
Rd |o029 |o92( 1.7 | 031 083 094 094 22 | 037|110 22
Re 880 { 1700 | 3800 | 800 1050 1060 1100 | 2180 | 530 | 860 | 1410
Cd | 0.085{0045| 0.03 | 0.09 006 006 007 004 | 009 | 006 | 0.05
Cc 74 | 45 | 24 8 6.8 6.6 61 38 | 109 74 | 58
Cc 0.016} 0.005 | 0.002| 0.015] 0001 0.004 0003 |0.002| 0.016| 0.004} 0.002
Eo? 23 | 18| 22 ] o0 38 47 54 44 | 96 | 88 | 79
vGe| 68 | 93 | 119 | 82 109 131 161 192 | 98 | 167 | 238
68Q7, 128Q7, 2A6, 6B6-G, 75:
Ebb? 90 180 300
RL 0.1 |ozs I 05 | 0.1 | 0.25 05 | 01 |o.zs | 0.5
Rg* {025 ] 05 1 |o025 0.25 0.5 1 1 |o025]| o5 1
Rc | 6600 [11000]16600 | 2000 | 4300 4800 5300 | 8000 | 2200 | 3900 | 6100
Ce 1.7 | 107 | 07 | 29 21 1.8 15 11 | 35 2 1.3
C 0.01 | 0.006]| 0.003| 0.015| 0015 0.007 0.004 [ 0.004]0.015{ 0.007 | 0.004
Eo* 5 7 10 | 22 21 28 33 33 | 41 | Bl 62
vGs! 2001 400 | 44 36 43 50 53 57 39 $3 A0

For notes, see page 203.
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6T7-G:
Ebb? 90 180 300
RL 01 [025] 05 | 0.1 0.25 05 | 01 025 05
Rg* |025] 05 1 {os2s 0.25 0.5 1 1 |025] 05 1
Rc | 4750 | 8300 | 14200 2830 | 4410 5220 5920 | 9440 | 2400 | 4580 | 8200
Ce 15 1 06 | 225 15 125 111 0.74 | 255 | 1.35 | 0.82
c 0.012{ 0.0075| 0.0045/0.0135] 0.012 0.008 0.005 | 0.0045] 0.0135| 0.0075) 0.0055
Eo* |78 | 10| 12 | 29 27 34 39 39 | 58 | 69 | 77
V.GS| 24P} 30°| 33¢| 28¢ 34¢ 36¢ 38¢ 41¢ | 32¢ | 40¢| 43¢
6W7-G: See 6]7 and 6C5.
627-G1t:
Ebb? 90 180 300
RL 01 |025] 05 | 0.1 0.25 05 | 0.1 |025| 05
Rg? | 025 ] 05 1 o025 0.25 0.5 1 1 o025 08 1
Ret | 1760 | 3300 | 6050 { 1100 | 1820 2110 2400 | 3890 | 950 { 1680 | 3110
Ce 202 | 1.1 | 061 | 26 171 138 11 0.703| 2.63 | 1.46 | 0.72
Cc 0.0115| 0.006 | 0.003|0.0115| 0012 0.007 0.0035 |0.0035| 0.012 | 0.006 | 0.0035
Eo? 1 15 | 18 | 28 28 34 4 38 | 52 | 59 | 70
vGe| 25 | 30 | 33 | 31 35 38 39 40 | 34 | 40 | 44

12C8, 12F5-GT, 12)5-GT: See 6B8, 6SF5, and 6F8-G, respectively.
12J7-GT, 12Q7-GT: See 6J7 and 6C5, and 6Q7, respectively.
128C7, 128F5, 12837, 128Q7: See 6SC7, 6SF5, 65)7, and 6SQ7, respectively.

53, 55, 56: See 6N7, 85, and 6P5-G, respectively.

57, 76, 76: See 6]7 and 6C5, 6SQ7, and 6P5-G, respectively.

791:
Ebb! 20 180 300
R 0.1 0.25 0.5 0.1 0.25 I 05 0.1 0.25 0.5
Ry? 0.25 0.5 1 0.25 0.25 0.5 1 1 0.25 0.5 1
Rce* 2200 | 4250 | 6850 | 1250 2050 2450 2750 4100 { 1000 | 2050 | 3600
C 0.015{ 0.006 | 0.004 ] 0.02 0.02 0.01 0.005 0.0035| 0.01 [0.0055| 0.003
Eo? 84 9.7 12 27 26 34 40 39 57 66 76
V.G4| 29¢ 33 38 31 37 41 42 44 34 42 46
85, 55:
Ebb! 90 180 300
Ru 0051 01 0.26 | 0.05 01 025 | 0056 01 0.25
Rg? 01 0.25 0.5 0.1 0.1 0.26 0.5 0.5 0.1 0.25 0.5
Re 4600 [ 9000 | 20500 | 4100 6200 8700 10000 20000 | 4100 | 8300 | 19400
Cc 1.1 0.55 | 0.25 1.6 0.9 0.7 0.57 0.29 1.5 054 | 0.22
C 0.03 | 0.015| 0.007 | 0.045 0.04 0.015 0.008 0.008 | 0.045 | 0.015 | 0.006
Eo? 19 22 23 44 37 47 50 48 74 82 84
V.Gt 49 5.4 6.5 5.2 5.3 5.5 5.5 5.7 5.5 5.7 5.7

For notes, se¢ page 203.
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Voltage at plate equals Plate-Supply Voltage minus voltage drop in RL and Rc. For other
supply voltal:en di%%ring by as mucg as 509, ﬁom those lia{:ﬁ. the values of resistors, condensers.
and gain are approximately correct. The value of voltage output, however, for any of these
other supply voltages equals the listed voltage output multiplied by the new plate-supply
voltage divided by the plate-supply voltage corresponding to the listed voltage output.

For following stage (see Circuit Diagrams). 3 Voltage across Rg at grid-current point.
Voltage Gain at 5 voltsa (RMS) output unless index letter indicates otherwise.
> At 3 voits (RMS) output. ° At 4 volts (RMS) output.

*  Values are for phase-inverter service: See NOTES under RESISTANCE-COUPLED PHASE-
INVERTER diagram.

¢t The cathodes of the two units have a common terminal

©
In the discussions which follow, f; is the fre- L ~
quend.? at which the high-frequency response begins 5
to fall off. f; is the frequency at which the low- 4
freguency response drops below a satisfactory value, 5
ae discussed below. Decoupling filters are not neces- < £
sary for two stages or less. The highest permissible W
value of should always be used. A variation of g
10% in values of resistors and condensers has only Y
digl?nt effect on performance. 2
) 420~ f2
FREQUENCY ——o
RESISTANCE-COUPLED TRIODE AMPLUFIER
- Condensers C and Cc have been chosen to give output
voltages equal to 0.8 Eo for f; of 100 cycles. For any ot
c value of f;, multiply values of C and by 100/fi. In the
case of condenser Cc, the values shown in the table are for an
A € amplifier with d-c heater excitation; when a.c. ie used, depend-
@ ing on the character of the associated circuit, the gain, and
RL SRq the value of fi, it may be necessary to increase the value of
Cc to minimize hum disturbances. It may also be desirable
c¢ Re to have a d-c potential difference of approximately 10 volts
—1 between heater and cathode.
The vol output at f; of n like stages equals (0.8 Eo)n.
s For an amplifier of typical construction, the value of fy is
Epp ¥ well above the audio-frequency range for any value of Rr.

RESISTANCE-COUPLED PENTODE AMPLIFIER
It Condensers C, Cc, and Cd have been chosen to give
ol output voltages equal to 0.7 Eo for fi of 100 cycies.
c For %137 other value of i multiply values of C, Ce,
g‘ and by 100/f;. In the case of condenser Cc, the
'AJ values shown in the table are for an amplifier with d-¢
Eo heater excitation; when a.c. is used, depending on the

character of the associated circuits, the gain, and the
value of fi, it may be necessary to increase the value of
Cc to minimize hum disturbances. It may also be

Ce ¢ Rd SRL desirable to have a d-c potential difference of approx-
d imately 10 volts between heater and cathode. The volit-

. age output at fy for n like stages equale (0.7 Eo)n.
e - For an am{pllﬁer of typical construction, approximate
N Ebb - values of fi 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 amplifiers, in general,
applies also to this case. Condensers C have been
chosen to give output voltages equal to 0.9 Eo for
f: of 100 cycles. For other values, multiply values of
C by 100/fs.

The signal input is supplied to of triode unit A.
Grid of triode unit B obtains its 51‘::;1 from a tap (P)
on the grid resistor (Rg) in the output circuit of unit
A. The tap is chosen &0 as to make the voltage output
of the unit B equal to that of unit A. Ite location is
determined by the voltage gain values given in the
chart. For example, if V.G. is 20 grom the chart),
P is chosen 80 ae to supply 1/20 of the voltage acroes
Rg to the grid of unit

For phase-inverter service, the cathode resistor may
be left unby-passed unless a by-pase condenser is necessary to minimize hum; omission of the by-
pase condenser aseists in balancing the output voltages. The value of Rc is ified on the basis
that both units are operating simultaneously at the same values of plate 1 and plate voltage.
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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 designed tn give reliable
and satisfactory performance. Although relatively few circuits are given. it is
often practical to use a portion of one circuit in combination with 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.

SUPERHETERODYNE AUTOMOBILE RECEIVER

PENTAGRID DIODE DETECTOR, AVC, POWER
V CONVERTER AUDIO AMF'LIF'}ER AMPLIFIER
TYPE 608-G TYPE 857-G TYPE 6T7-G TYPE &F6

1-F AMPLIFIER

§
§

+[¢24

3]

Ci1 Cu Cy C=0.05 uf r
C: é:-(l‘:an.d tum'x‘xgpacg;-

densers, uf
Cs CI Co Cw d:s Cus C1u=0.1

r
Cu -gpe
CsCuy -0 01 uf pa
Cy = Oncillator paddmg con-

denver

Cie -100 unf

Cu =10 uf electrolync, 25 v.
Cu =0, 25“ uf paper, 400 v.

Ca =28 uf electrolytic, 25 v.
Cn =0.005 «f paper, 600 v.

F = Ignition-interference filter
Ri Rg = 100000 ohms, 0.5 watt
Ri1 =350 ohms, 0 5 watt
R R1y =50000 ohms, 0.5 watt
R¢ R7 =5000 ohms, 0.5 watt
Rua = 15000 ohms, 0.5 watt
R; = 30000 ohms, 1 watt
R4 =50000 ohms, 0.5 watt
Ry =400 ohms, 0.5 watt
Ris = 75000 ohms, 0.5 watt

Ri1 =1000 ohms, 0.5 watt

Riym=1 meﬁ hm. 0.5 watt

R ohms
0.5 watt

Ry =2500 ohms, 0.5 watt

Rie -ll megohm volume con-

trol
Ris =30000 ohms, 0.5 watt
Ry =400 chms, 1 watt
T1 T =1-f transformer
Ta=Output transformer; pri-
mary impedance. 7000 chms
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(14-2)

SUPERHETERODYNE RECEIVER FOR A-C OPERATION
With Single-Tube Inverse-Feedback Power Amplifier

R-F AMPLIFIER

PENTAGRID MIXER
TYPE 6L

1-F AMPLIFIER
TYPE 65K7

A-F AMPUIFIER
TYPE €45

TYPE 63K7
<t

gé
M
)}

s

AN
22 NI

b

¥

8%

2ecaa

Tcaa

C1 =50 to 200
s Cs Cnr -Eanged tuning
condensers, 365

CI Cr Cis C13 Cy¢ éu =0.05 uf

8‘ & C"E° FAed k]

- T
N
Cn-Oncxllator padding con-

Cu Cu -0 01 pf

18 C11 =50 8‘
Cll( tC" Cs2 Cay =8 uf electro-

ic

Cu =10 f eleclr tic, 25 v.
Cy=1 per, 405
Cu =0. paper, 400 v.
Cu=25u electmlytic. 26 v.

TYPE 6J5

TUNING
INDICATOR
TYPE 6US/ OGS

RECT IFlER

R2s
*+

g
ol
L

N

’340\/

£153 V.
+250V
L+264V.

Vo

R Ra Rie =100000 ohms, 0.5

R: Ru =2000 ohms, 0.5 watt

R¢ =260 ohms, 0.5 watt

Ry =3300 ohms, 0.5 watt

R¢ Rr Ry¢=50000 ohms, 0.5
watt

Re Ry =20000 ohms, 0.5 watt

Ri:1 =2 megohms, 0.5 watt

Ri: Rie Ris =1 megohm, 0.5
watt

R1s =200000 ohms, 0.5 watt

Ry =27000 ohms, 0.5 watt

Ry =1 megohm volume con-
trol with tap at 250000 ohms
for tone compensation

R =900 ohms, 0.5 watt

R21 =2000 ohms, 0.5 watt
R11=90000 obms, 0.5 watt
Ras = 10000 ohms, 0.5 watt
R =170 ohms, 2 watta
Ras =20000 ohms, 5 watts
R =25 ohms, 0.5 watt
1 - henries, 100 ohms,
120 ma.
Ls =500 ohm espeaker field,
8 watts
Ty T3 =I-f transformer
Ty =Input transformer
Ts=Output transformer; pri
mary impedance, 2500 ohms
Ts m=Power trdnsformer,
300-0-300 volts RMS,
120 ma. d.c
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TUNED

R-F AMPLIFIER

R-F AMPLIFIER
TYPE 6L7

POWER AMPLIFIER

Class AB, 616’
R-F AMPLIFIER DIODE DETECTOR, AVC,
TYPE 6L7 AUDIO AMPLIFIER

R-F RECEIVER WITH AVC AND INVERSE FEEDBACK

TYPE 6LS

TYPE 6L7
Y.
PR
Eard T2
)
=
()
3 T3
r? %u&
TYPE 8.6
)
> [fa25 vy
214167
E- @v
C =50 to 200 ua! Rt Ry Rip =275 ohms, 0.5 watt Rw Rp =50000 ohms, 1 watt
CiCrCuCwn -Ganzed tuning Ra Rs R3¢ =10000 ohms, 1 watt Ran -12500 ohmas, }go watts

condensers,
C: C Cl Co Cu Cis Cu» Cu

C

Cs é’l Cs Cn 3: Ciys Cue Cnr
Cu Cn n - paper

Cat Cyy w1

Cu=10 ul elecu‘olytic 25 v.

Cu =Tone-compensation con-
demer, 0.01 uf

Cu= uf 4(!) v.

Cu=

Cu =25 nf electrol 28v

Cus Cut Cay Coy =8 uf electro-
I%l.c. 475 v.

Ri1 Ra Ru Ris = 100000
ohma, 0 S wa

Note: Condensers Css ma
0.00001 to0005 uf |nd should

R; Ru Ris =12000 ohms, 0.5
watt

Ru Ry =1 megohm, 0.5 watt

Ruy= ohms, 0.5 watt

Ris =200000 ohms, 0.5 watt

Ry =640 ohmes, 0.5 watt

Re=1 megohm volume-con-
trol potentiometer with tap
at 250000 ohms for tone
compengation

Ray = onemmpencatton re-
sistor; 27000 ohms, 0.5 watt
n-50b0 ohms, 1 watt

R Ry =2 megohmes, 0 S watt

R Ryy =5000 ohms, 0.5 watt

Rss =200 ohms, 5 watts

determined by test.

L1 =20 ohms,
200 ma.
Ls-1500 ohm speaker field,

’I‘:-Input transformer for
class AB; 6L6’s with split
second: for inverse feed-
back L1 tio pri. to M

Ta -Output transformer;
gate-to-plau load,

hma

Ts =Power transformer,
425-0-425 v. RMS,

200 ma. d.c.

Lbe required to suppress parasitics. Optimum value ranges from
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AC/DC SUPERHETERODYNE RECEIVER
S vemere  ORESTETERAC o,
Y TYPE 12547 TYPE 125K7 TYPE125Q7 g TYPE 35L6-GT
& Ci3 f
€ ) £ A lcxs
g. ’ oy
Tcz | T3
_L v = R3S Lco Rs L it 4 Ry
P e +3[ &
X Fan\
-LC4 éﬂ. PM
SPEAKER
; v VCHASSIS
RECTIFIER
TYPE 35Z4-GT L
X L L
TV nee R Al &r T Ter -Tcw
128A7  125Q7 0C 7 18
v R
C1 =500 Cis =0.025 uf Ri1 =150 ohms, 1 watt
Cy Cr= tuning con- Ciz Cu=40 puf electrolytic. Ris=Lamp-cord resistor;
p&f 150 v. 73 ohms, 3 watts
Cs C3 C14 Crs =0.1 uf paper Ri Ry =250000 ohms, 0.5 watt Ty T1 =455 ke. i-f transformer
4 =0.25 uf paper R =20000 ohms, 0.5 watt Ts =Output transformer; pri-
Cs=50 u 3 Ris =260 ohms, 0.5 watt mary impedance, 2500 ohms
o ator padding con- R(=2 megohms, 0.5 watt L1 =200 ohm filter choke; in-
denser Rs Ry = ohms, 0.5 watt ductance as large as prac-
Cy=0.05 %J)aper R¢=250000 ohm potenti- tical i
Cu Cu1 =250 uuf ometer S =S.P.S.T. line switch, mount-
Cha =0.005 Ry =10 megohms, 0.5 watt ed on shaft of Ry
Ci1a =0.01 pf paper Ry =0.5 megohm, 0.5 watt Fusg =125 volts, 0.3 ampere

(14-5)

NON-MOTORBOATING RESISTANCE-COUPLED AMPLIFIER

TYPE 647

Voltage Gain, 9000

TYPE 6547

POWER
AMPLIFIER

O +150 TO 450 V.

Ci1 Ce=8 uf electrolytic, 25 v

C1 Gy 90.86 uf, voltage rating

h as voltage supply

=0.006 uf, voltage rating
as high as voltage supply

Ri=Volume-control potenti-
ometer

Ri1 Re=600 ohms, 0.5 watt

Rs R: Ry =500000 ohms, 0.5
watt

R« Ry =100000 ohms, 0.5 watt

R; =500000 ohm volume-con-
trol gmennometer. ganged
with Ry

F =Decoupling filter

NOTE: Values of resistance and capacitance shown in this circuit are taken from the chart
n the Resistance-Coupled Amplifier Section. The values in this chart are chosen to give a sharp
low-frequency cut-off and, thus, to minimize tendency of multiple stages to motorboat. Three
or more stages, including power stage, operated from a common i

ti
of

filter in the plate-supply leads of one or more of the voltage am
pling filters depend on the design requirements of the amplifier.
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(14-6)

MINIATURE-TUBE PORTABLE SUPERHETERODYNE RECEIVER

Using 45-Volt “B” Supply
] hay o Xy TRy
TYPE RS TYPE 154

EXTERNAL |
ANTENNA D

’L
LOOP ANTENNA

<3y | iz, € $gy
Ca .5
E f Z AT BATTERY DRAINT 250MA.
74 L% % _g B’ BATTERY DRAINZ8.5MA. (APPROX)
L5V 45V,
Ci Cy=0.00041 uf ganged tun-  C11 Cys =100 uuf R¢ =50000 ohme}
ing condensers Cus =0.0025 uf Ry=1 megohm potent
Cr=b puf* Cus =0.0005 uf Ry =3 megohmsf
Ca =50 uuf Ci1s =0.002 uf Ry =1 megohm
Cy =420 uuf padder Ri1 Ry = 100000 ohms$ S =Ganged D.P.S.T. switch
Cs Cy C1¢=0.1 uf paper Ra =500 ohms} Ts=Qutput transformer: pri-

Cy Cu=0.05 uf r
Co' -g uf elect‘;ol%au‘: 50 v.

R¢ =10 megohms}
Ri Ry =2 megohms?

*Cyis y only
$ All resistors can be

(14-7)

at fi i
of the 0.5 watt

higher than § Mec.
type.

ty

mary impedance, 8400 ohms

CLASS B AMPLFIER FOR PORTABLE USE

T

Power Output 10 Watts*

CLASS B
DRIVER AMPLIFIER
TYPE 6N7 TYPE 6N7

TYPE 65F%

Ci1 =5 uf electrolytic, 25 v.
81 -(4’ electrolytic, 26 v.

- uf
Cq =25 uf electrolytic, 25 v.
R1 =500 ochm wire-wound potentiometer
Ry =500000 ohm potenticmeter
Ri1=1300 ohms, 0.5 watt
R¢=100000 obms, 0.5 watt

Ry =50000 ohms, 0.5 watt

Re = 100000 ohms, 0.5 watt

R7 =900 ohms, 0.5 watt

M = Double-button micropt

S = Microphone and heater switch
Ty -Mimoghpne input transformer
Ta=Class B input transformer
T)=Class B output icansformer

® Peak signa! input voltage to 6SFS grid is 0.15 volt, tor full powsr output.
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(14-8)

BATTERY-OPERATED SUPERHETERODYNE RECEIVER
With AVC and Class B Audio Amoplifier

RE AMPLIFIER comenid B AP atLeR AMPLIFIER
TYPE IAT-G NSG TYPE IH5-G TYPE 164G TYPE 1G6-G
C el 22
= [ . —
c20 A &
Ta
s hrY
g
Ri3
=177 130
1 [ SPEAKER
4
- P i O I Rt e
CroLAEy .
o, sy | | iV A A A
C1=0.0001 to 0.01 uf Co =0.01 uf Rn-l hmst
CsC.Cu -Ganzed tuning con- Csi =8 uf electrolytic, 100 v. R --25(%o
densers, 365 uul Ry Ry »=5000 ohms} Ris =1 megoh:
Ca Cv Cn Cu -005 uf paper Ry =10000 ohms} Ti Ty -l-f tn lormer,
CiC l Cs Co C1e=0.1 uf paper Ry Rq =100000 ohms} 456 kc.
Cu= ﬂlntor padding con-  R¢=200000 ohms} Ty=Clase B input transformer
dense; Ry = 70000 ohms} Te=Class B output trans-
Cis =50 mf Rs Ry Rys =2 megohma former; plate-to-plate im-
Cu Cu -10064- Rs =50000 ohms pedance, 12000 ohms
Cias Cas =0.005 uf R =250000 ohm potenti- S mGanged D.P.S.T. switch
Cu =250 puf ometer

3 Resistors are 0.5 watt size.

(14-9)

TWO-CHANNEL AUDIO MIXER
Voltage Gain From Each Grid of 6SC7 to Output is Approximately 15

TYPE 65C?
OUTPUT TO
NPUT Ne | c2 NEXT STAGE
Ra Rg
° > Re
R2 R3
INPUT N22 hg R
<1 -
+2%0 V.,
Ci1=8 uf electrolytic, 25 v. R =2000 ohms, 0.5 watt R+ Rs Re w1 megohm, 0.5 watt
Cs=0.005 uf paper, 400 v, Ry Ry =250000 ohms, 0.5 watt
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BATTERY-OPERATED SHORT-WAVE RECEIVER

R-F AMPLIFIER
TYPE INS-G

1.4-Volt Types

DETECTOR
TYPE IN5-G

ANTENNA

E |

SYSTEM

Ce

POWER AMPLIFER
TYPE iC5-G

C1 Cs =100 upf midget
Sa Cy =35 dm mid et

3 Ce Cs 1-00
Cs C10 =0.000:
Cr=
Cis =0.002 uf

Cry=8 uf electrolytlc. 100 v.

R7

R =100000 ohms, 0.5 watt

Ri=2to5 me%:)hms. 0.5 watt

R =0.25 megohm, 0.5 watt

R¢=0.5 megohm potenti-
ometer .

R; R; =50000 ohm potenti-
ometer

R¢ =600 ohms, 0.5 watt

Rj =30000 ohms, 0.5 watt
LiLs =8 mh, r-f choke

L3 =300 to 500 henry a-f choke
T1=Output transformer; pri-

dance, 9000 ohms
Si -Gangege D.P.S.T. switch

%
SPEAKER

(14-11)
A-C OPERATED REGENERATIVE SHORT-WAVE RECEIVER
R=F AMPLIFIER DETECTOR A-F AMPLIFIER  POWER AMPLIFIER
TYPE 65K7 TYPE 6SK7 6cs TYPE 6F6
Rs
=3 _L "Cg
‘é‘y’s‘r'é'#:% T
-
Rio
Ry - St
S+250v. R 8-
C; Cy =36 puf mi R; = 100000 ohms, 1 watt Ris =670 ohms, 1 watt

Cq Cy =100 uuf mi get
SIS !
s =
Co Cu -0 06025 uf mica
Curm1 puf,
Cra=8 Guf' elect.rolytlc, 25 v.
Cu -l
R =250 ohms, 0.5 watt
Ry =10000 ohm wire-wound
potentiometer

uf electrolytic, 25 v.

R4 =60000 ohms, 1 watt
Ry=2to 5 megohms. 0.5 watt
Ry =250000 ohms, 1 watt
R1 =1 megohm, 0.5 watt

Rs =1000 ohms, 1 watt
Ry =15000 ohms, 5 watts
R =50000 ohm potentiome-

ter, regeneration control
R =5000 obhms, 1 watt
Ris = 500000 ohm volume
control
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Sy =S.P.S.T. switch
L1 =8 mh. r-f choke
Ly =300 to 500 henry a-f choke
Ty =Interstage a-f trans-
former
T,-Out_put transformer; pri-
mary im nee, 4000 ohme
X-X mInsert donble-ctrcuit
*phone jack here



RCA RECEIVING TUBE MANUAL

(14-12)

CLASS A, AUDIO AMPLIFIER FOR USE ON 115-VOLT D-C LINE
Power Output, 4 Watts*

Cx Cym0.| (Xe)ls .t.:d
PHASE INVERTER BEAM POWER C: :(2’5 uf .f°¢ Ytk. 25 v.
TYPE 125C7 TYPE 50L6-GT C -2 “‘ paper, 1
a =2 uf electrolytic. 150 v.
C1 =4 uf electrolytic, 160 v.
R1=500000 ohm volume
control

c4 Rs =4000 ohms, 0.5 watt
Ry Ry =250000 ohms, 0.5 watt
Rg R4 = 475000 ohms, 0.5 watt
T R4 =16000 ohms, 0.5 watt
R = 500000 ohms, 0.5 watt

Lo Rs =70 ohms, 1 watt
Rs =4000 ohms, 2 watts
Ry =33 ohms, 1.0 watt

L =Filter choke, 10 henries at
125 ma., 60 ol
Lnd- Speaker ﬁeld 115 volta

TYPE 50L6-GT

8
R R = BEAM POWER
3% 7 3 AMPLIF IER

g

Fust » -
b . SOLG-GT  50LE-GT 1257 T = Output transformer, plate-
&~ iy v to-plate load 3000 obhmse

o *Signal voltage input for full
csF power output=0.25 volt
bcnassis peak.

Fer

(14-13)

HIGH-POWER AUDIO-FREQUENCY AMPLIFIER
Class AB, 6L6’s, Output 45 Watts

HIGH-POWER AUDIO-FREQUENCY AMPLIFIER
CLASS AB2 6L6'S, OUTPUT 55 WATTS

L 28

Ci Cq =25 uf electrolytic, 25 v. R¢=50000 ohms, 5§ watts Ti1=Input transformer for
Ce=0.035 pf, 1000 v. Ry =3500 ohms, 30 watte class AB;: 6L6’s
Cl -14 uf electrol 450 v Ry =200 ohms, 5 watts Ts =Qutput transformer,

C; =38 uf electrolytic, 450 v. Ly =5 henries at 220 ma. - plate-to-plate joad 3800
R: =0.5 megohm, 0.5 watt 50 ohms or less ohms
Ry =650 ohms, 0.5 watt L3 =20 henries at 150 ma., Ty Ty mPower transformer®
Rs =5000 ohms, 20 watts 100 ochms or less
Ty =440-0-440 volts RMS, 175 ma. d.c. *T, =315-0-315 volts RMS, 150 ma. d.c.

NOTE: Peak signal voltage (e) for maximum power output is 18 volts.
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RCA RECEIVING TUBE MANUAL

(14-14)

A-F VOLTAGE AMPLIFIER WITH SIGNAL MIXER, MASTER MIXER
AND COMPRESSOR-EXPANDER

OUTPUT OF OTHER
INPUT MIXER INPUT MIXERS MASTER MIXER e
TYPE 6L7 OR 1612 TYPE 6L7 OR 1612
o [ 2 —3
20| <8
cg St
A-F 6
INPUT
Ry
> C7
HE
T0 4
PHONG R
PICKUP SRio

TYPE 6L7 OR 1612

COMPRE SSOR~- .
EXPANDER ]
-
Ci7
sav, C *
lcl3 so-sov| Res {™ L
r Rzz T 1
WY lczz Icns
27
h l o 7 v,
-8 +300V. AC.

Ci1 Ce Co Cu Cit Cuu C1is C1e Re Rue =250000 ohm potenti- sn =1 megohm potentiometer

Ci1 Cys Cae Cys =0.05 puf ometer 121 =Bleeder resistor. Tapped
C1 Cs=0.25 pf R¢ Ry =1000 ohms, 0.5 watt at 50 to 60 volts to provide
CaiCi1Cy Cra=8 uf Rs R7 Rie Ri3 =30000 ohms, heater-circuit bias
Cis=0.0015 uf 0.5 watt R =100000 ohms, 0.5 watt
Cia=0.5 uf Rs Ris =150000 ohms, 1 watt  Ra =5000 ohms, 0.5 watt
Cigmd uf Re R1s Ra¢=300000 ohms, 0.5  S; = Music-speech switch,
Car=0.1 of watt S.P.S.T. !

1 =50000 ohms, 0.5 watt Ric Ry =50000 ohms, 0.5 watt  S: -Exf)and-compten switch,
Rt Ris=1.2 megohms, 0.5 Ri1 Ry =100000 ohms, 0.5 D.P.D.T. R

watt watt Sy =Phonograph switch; close
Rs R =820000 ohms, 0.5 R = 150000 ohms, 0.5 watt when phono is not in use

watt R =500 ohms, 0.5 watt T1=Microphone input trans-

Ras = 40000 ohms, 0.5 watt former

Nore: Potentiometer Rq controls the bias on grid No. 1 of the input mixer stage and thus
controls the gain of this stage. When the contact is at the cathode end of Ry, gain is at maximum.
Because the leads to R4 do not carry a-f voltage, R4 can be connected to the circuit through a
long cable for remote control. Potentiometer Ri« controls the no-signal gain of the master mixer
stage. When the circuit is to be used as a volume expander, the contact should be set at the
ground end of Ru; when it is to be used as a compressor, the contact should be set at the cathode
end of Ru. The degree of expansion or compression can be controlled by Rss. Mazximum expan-
sion or compression I8 obtained with the contact at the positive end. 1 and Rse can also be
cennected to the circuit through cables for remote control.
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(14-15)

MICROPHONE AND PHONOGRAPH AMPLFIER
With Phase Inverter and Vacuum-Tube Mixer*

Power Qutput, 10 Watts

TYPE 2A3

T2
T0
SPEAKER
vOIC
con

TYPE 2A3

'-l-clo “4Cn
4 =

Cx-lo pfelectrolytic, 25v.
Ci =0, paper,

Cs -0 uf paper, 600 v.
CiCn -8 »f electrolytic,

C; CQ-OOI uf paper, 600 v.
50 uf electrolytic, 100 v.

Cs C. =8 uf electrolyti A 250 v.
Cu=8 gof electrolytic, 4
Cis =25 uf electt ytic, 25 v.
Ri=1 megohm potentiometer
Ra =0.5 megohm, 0.5 watt

Ra =20000 ohm potentiometer

360 V.

~LCg
'r Ly L2
L—IZV.*L—IDOV.-——-

R4 =800 ochms, 0.5 watt

R =1.2 megohms, 0.5 watt

Ry =0.25 megohm, 0.5 watt

Rz =50000 ohms, 0.5 watt

Re=0.5 megohm potenti-
ometer

Ry =3000 ohms, 0.5 watt

Ris Ru=0.1 megohm

Ri2 Rip = 0.27 megohm

R4 =12000 ohms, 0.5 watt

Ris =780 ohms, 10 watts

Ru= oh 15 watts

Ty =Power transformer;
400-0-400 v. RMS, 100 ma.

T =Output transformer; 5000
ohml plate-to-plate impe-

L.-Fﬂter choke; 12 henries,
20 ohms, 100 ma
Ls-Speaket ﬁeld 1000 ohms,

U
J1 -Jack fot high-impedance
1 mn:rophone input,

3 peak vo!
Is -Jack for high-impedance
crysta phono pickup input,

volt
-Shielded lead

* Voltage gain of microphone channel up to 2A3 grids is better than 2700.
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RCA RECEIVING TUBE MANUAL

(14-16)

SLIDE-BACK VACUUM-TUBE VOLTMETER

Ranges 0-25 V. and 0-250 V.
TYPE 954 N1V,
<. 60~
4 20MAT[+390 V. } %russ
R4 T
Ra | vee 120V. L 2
& 1 2000000/~ 00000)
TI - ———— ERTETTTS
e U
P 1oV,
6.3V. 63V
-] rRgS tov. [ ! TYPE 80 [ Fa
S Rg
1z 250V
= "=‘C 220V, “ut
Cs -6 g Rg "c-,
Ci=4 uf paper, 400 v. Rq=6000 ohms, 5 watts S =Ca D.P.D.T. switch
(low-leakase) Ry =500 ohm wire-wound lin- v -IMM-per-volt volt-
Cs Cy Cy=0.01 pf mica ear potentiometer, 2 watts meter, 0-25 v. and 0-250 v.
Ca=0.25 uf paper, 200 v. Ry= ohms, 1 watt es
Cs =8 uf electrolytic, 350 v. Ry = 3000 ohm wire-wound lin- T =Midget power trane-
Cy =30 uf electrolytic, 450 v. ear potentiometer, 2 watts former
Ri =2 megohms, 0.5 watt R =22000 ohms, § watts Ts =Midget filarent trans-
Ri= ohms, 0.5 watt Ry =25000 ohm wire-wound former
Ra =500000 ohms, 0.5 watt Lmeat t;)t)t.entlometel'.
wat

Notk: If the 954 is mounted at the end of a shielded *‘goose-neck” probe, Ci can be mounted
on the main chassis Ri, Cs, and C, should be mounted close to the 954 socket. For “zero’
adjustment of the 6ES, short the 954 input terminals, set Rr or Ry so that V" reads zero volts,
and adjust R; until the 6E5 “‘eye® is just closed. The d-c or a-c voltage to be measured will cause
the eye to reopen. Then adjust R; or Ry until the eye is just closed again. “V™ will then read
the d-¢ or peak a-c value of the input voltage. The V-T voltmeter requires calibration only for
very low values of a-c input voltage.
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ltaze ........................... ég
volume-compressor. . . .........uu...

volume-expander................... 22

Anode. . .......ciiiiiiiiiiiiainans 5

Apode-Grid ...........c.iiiiiiiniin, 33

Arc-Back Limit. .................... . 11

Automatic Volume Control (AVC) ..... 29

8

37

37

28

29

control-grid—plate tramconductanee 11

filament resistor power dissipation. 35
filament (or heater) resistor value. . 35, 36
harmonic distortion ............... 16, 18
load resistance . 17
operating condit

curves. ........ 19
peak inverse voltag: 11
plate efficiency 12
plate resistance oo 11
poweroutput........coonunaes vees. 16
power sensitivity. .............000.n 12
transconducta&nce . .........c.000nee 11
voltage amplification (gain) ......... 13

Cathode:
bias.......cocciiiiiiiinen [ 37
by-pasing ..........coiiiiviinnnn, 38
CONNECHioN .. ..ivvieriiiinrennes ver 36
cumnt .................. Ceesaeans 37
irectly heated . ..........c.cc000uen 4
indirectly huted ........ heeriainees 4
TeRistor . ... .....ciiiine [P 37
L5 T 3
Characteristics:
amplification factor . ............... 10
control-grid—plate transconductance.. 11
conversion transconductance . ....... 11
dynamic 10
plate resistance . 11
61 10
Charts and Tables:
outline drawings chart. . ............ 215
resistance-coupled amplifiers......... 198
structure of metal tube .............
tube classification by use and by

cathode voltage ..42, 43

materials chart . .. .. ... 194
Choke-Input Fﬂter ...................
Circuit Diagram of:

audlo mixer ...... ... 000t

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

da- Aj; amplifier....
class AB: amphﬁer.

classe AB: amplifier
class B ampli
dave ... .00nee

de RN
duplex-diode
electron-ray tube..............
grid-biaa de
id-leak and condenser detector.
ull-wave
Il:al{;wave nft:tiﬁe;l i . 567 2%3
igh-gain a-f amplifier...........
high-power a-f amplifier....... ..... ' 211
inverse feedback............... 20, 22, 24
microphone and phonograph
prenmphﬁer Ceberrrnereeeeatanaes 21!15
oaciliaton L1 o322
pentagrid converter 33
phase inverter ..... 24
r-ffilter .......... .40, 41
resistance-coupled amplifier . 22, 24
-wavreoaegeneranve receiver .. ... 210
superhéte: receiver
per yne TROC204, 206, 207, 208, 209
tuned r-f receiver ...............
voltage-doubler rectifier ........ ... 25, 26
vacuum-tube voltmeter............. 214
volume compreseor-expander. ....... 212
volume expander...........c.conuees 22
Condenser-Input Filter ............... 40
Conversion Curve, Useof............. 19
Conversion Transconductance 1
Corrective Filter. . ............... 22
Cross-Modulation. .........coovvenns 14, 38
Current:
cathode...............c.ovvvieunnns 37
............................ 13. 20
peak plate . ..... Geeetennaeairnoans 11
plate ...
Cut-Off....... e ieeriathneaaaa, 12
D-C Amplifier..............coovuvuts 31

Degeneration (see Inverse Feedback)
Delayed Automatic Vol. Control (DAVC) 30
Demodulation .......cvviveneeeianans 26
Detection:

diode

Electron:
considerations .
secondary.........
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Page

Filter:

corrective. .. ... ... i iiiiiiiiineas

radio-frequency..........co00tn 39, 41

smoothing. ......ooovvnveniennnuan.
Formulas (see Calculation)
Frequency Conversion................ 32
Fuses, wee of .........covvinninnnnnnnn 37
Gain . ... 13
Grid:

anode ... ... ... i i

bias ........ococviiiiiiiiien, e 37

bias detection . ... 28

conaxderauom lg

leak and' eondenaer detection’ ﬁ

voltage supply. . ....11. O 37
Grid-Plate Capacitance.......... P
Grid-Plate Transconductance. . ........ 11
Harmonic Distortion. .. ............. 16, 18
Heater:

cathode. ............cciivvviinnnnn

cathode bias.................... ...

cathode connection

FesiBlOr . ... vvevivinvrorencnnsnnes

series operation .

shunlt rem?tor
supply vol tage
Hexode Mixer .

Impedance, input. ..........cov0naan. 14
Instantaneous Peak Voltage........... 40
Interelectrode Capacitances ........... 7
Intermediate Frequency, production of. . 32
Inverse-Feedback................... 20, 21
Ionization.........c.ocveviniinvnnnn 6
Load:

resista:
mistance line .
Mercury-Vapor Rectifier:

considerations of . . ................. 6
interference from................... 40
Mho . ...t iiiiiaiieiiienaeas .o 11
Micromho........covvvveeninennnnnees 11
Mixer:
audio . ... . iiiie e 209, 212, 213
hexode........ccovienivsnenseannns
pentagrid ..........chiiiiieinann 34
Modulated Wave . .....cco0vnvnvvenn. 26
Modulation ...........co0vveiinnannn 26
Modulation Distortion .............. 14, 38
Multi-Electrode Tubes................ 9
Multi-Unit Tubes. ................... 9
Mutua! Conducta;
(oee meonductance)
........................... 31
OutputCoupling Devices ............. 14
Parallel Operation........ . . . . ... 16
Parasitic Oecillations .,............... 16
Peak Inverse Voltage. ................ 11
Peak Plate Curtent . ......ooevvnnsens 11
Pentagrid Converter . ................ 9, 33
Pentagrid Mixer ............00vuen. 23, 34
Pentode Considerations............... 7
Phase Inverter...................... 23
Plate:
b vttt 5
digsipation ... ..................... 12

Page
efficiency. .. ...coviiiiiie i iaierae . 12
ncy ..... 13, 17
resistance .... 11
voltage supply........... .. . 37
Plate-Cathode Capacitance. ..... P §
Power-Output Calculations . ...... 16, 17, 18
Power Sensitivity ........... venee eas 12
Power Supply . ....c.ivvivennnsennnns 37
Push-Pull Operation.................. 16
Radio-Frequency:
amplifier. .. ..........ciiirinenns 12. 14
filter ... ..ttt 39
Reading List............. Imide back eover
Rectifiers:
fullwave .........oiiiiinecnencnss 8,24
half-wave,................ vereeeedD, 24
fonic-heated cathode................ 6
parallel operationof........ . ..... 24
voltage-doubler. . ....... hereeeaeaes 25

Remote Cut-Off Tubes
(see Super-Control Tubes)

Resistance Coupling. ................. 14
Resistance-Coupled Amplifier ........ 21,23
Resistor
cathode (self-biasing)............... a7
center- .. 37
filament 35
filter . . 39
grid 14
plate load 13
screen . .. 38
Sataration Current
Screen:
considerations ,
disaipation .
voltage suppiy.

Self-Bias. . .......ooviiviirvocancensns

Shielding. .......oooveieiiennnninnness

Socket Terminal Designation Key. ..... 45
Space Charge. ........c.ivvvevnnvaens 58
Static Characteristics. ................ 10
Super-Control Tube.................. 14
SUDDIEBROT ... ovivvervrrarnonennnnses 8

Tables and Charts
(see Charts and Tables)

Testing Radio Tubes ................. 195
Tetrode Considerations ............... 7
Transconductance:

CONVErsion . ..........oevevinennnss 11

grid-plate ...........c.0iieienienes 1
Triode Considerations .......... vesees 6
Tube:

materialschart ...........000000n 194

ratmg- interrtetatlon (RMA)........ 44
Tuning Indmton .................... 30
Voltage:

amphﬁcation, class A............... 13

doubler rectifier............. .. 2

peak inverse..........c00000 e 1

SUPPIY. . vevierieniinannn . ceee 34
Voltage Conversion Factor......... hee 19
Volume Compressor...........neevunn 23
Volume Control:

automutlc ......................... 29

by grid-voltage variation............ 38

by screen-voltage variation.......... 39

Volume-Expander. ................... 22
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o‘

r+(2) (De-
NN &

NC

S

KEY “Ne
G-6X

POWER AMPLFIER PENTODE

The 1AS5-GT/1A5-G is a power amplifier
pentode of the 1.4-volt ﬁlament type for use
in the output stag battery-operated
receivers. GT/1A5-G mpeneden
both the 1A5- G and the 1A5-GT.

ectrical chara ident.ienl to thme of
the 1AS5G.

Physical chara ics  are
uhown in Fig. 2-8, OUTLINES SECTION.
The tube may be mounted in any position.

PENTAGRID CONVERTER

The 1B7-GT is a multi-electrode tube of
the 1.4-volt filament type designed for use as
a combined first detector and oscnllator in
superheterod: receivers. Physical cl
teristics are n in Fig. 2-5, OUTLINES
SECTION. The tube may be mounted in
any position.

CHARACTERISTICS

FiLaMENT VoLTAaGE (D.C.) .
DirECT Innm.mt:on Cumcrrmcns =

Other Electrodes Except Grid No.' 1 (Olallator

Grid 8. 1 to Ali ‘Other Electrodes Except Grid No. 2 (Oeciilator
n|
Platep"i‘oAllOtherElectrodes (Mixer Output) ... .......c.ovvns

TYPICAL OPERATION:

Cont.rolocridVol o ¥ 1
tage ).

node-Grid Current
Oxcillator-Grid Current ..

Plate Resistance. . OO N

Conversion Transconductance . .

Co(ntrol Gr)id Bxaa for eonversion tramconductance of 2 micromhos
ApProx.

* With clooe—ﬁtting lhield connected to negative ﬁlament terminal

Gz

()
o‘

r+(2) De-
54,

NC

KEY
G-6X

St

NC

Gnd No. 1) Reust

POWER AMPLIFIER PENTODE

The 1C5-GT/1C5-G is a power ampliﬁa
pentode of the 1.4-volt filament type for use
in the output lta of battery-operated
receivers. e GT/1C5-G su es
both the 1C5GT and 1C5-G. ectrical

characteristics are the same as for the 1C5-G.
Dimensions are shown in Fig. 28, OUT-
LINES SECTION. The tube may be
mounted in any
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Recently Added Types

1A5-GT/
1A5-G

1B7-GT

o
-
<
e
s

Ampere
0.34
026 et
%5
7 at
4.2 puf
4 puf
75 uuf
920 Volts
45 Volts
0 Volts
A
. m
1.6 Mfﬁi%hmwu
. mperes
0.035 Milliampere
0.35 Megohm
350 Micromhos
14.5 Volts
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SUPER-CONTROL R-F AMPLIFIER

TETRODE

The 1D5-GT i8 a super-control r-f amplifier
] D 5-GT tetrode of the 2.0-volt t for use in battery-
operated receivers. Physical characteristics
are shown in Fig. 2-15, OUTLINES SEC-
TION. Vertical mounting is recommended;
horizontal operation is permissible if pins 2
and 7 are in a vertical plane

CHARACTERISTICS

FILAMENT VoLTAGE (D.C)) .. .. ... ... o i e 2.0
FILAMENT CURRENT . ..\ i vtvi e it ot it i e e e v o et nae e e s 0.06
DIrECT INTERELECTRODE CAPACITANCES:

Grid-Plate (with shield can) 0.01

Input ........... 4.4

Output. . . 10.8

As Class A; Amplifier

PLATE VOLTAGE . . o\ ottt vt it aeer e ie o e e v as onn e 135 180
SCREEN VOLTAGE. ..ttt it vt inav e e e e vn e an s e e 67.5 67.5
GRID VOLTAGE ... e ~3 -3
PLATE CURRENT. . 2.2 2.2
ScrEEN CURRENT. ........ 0.7 0.7
PLATE RESISTANCE (Approx. 0.35 0.6
TRANSCONDUCTANCE . ..... 625 650
TRANSCONDUCTANCE (At -15 volts bias) . .. 15 15

POWER AMPLIFIER PENTODE

The 1J5-G is a power amplifier pentode of
the 2.0-volt filament type for use in battery-

operated receivers. The filament current is P /3

0.12 ampere. With 135 volts on both the

plate and screen and -16.5 volts bias, the
]J 5-G characteristics are: plate current, 7 ma.;

Volts
Ampere

suf

nuf

Milliamperes
Milliamperes
Megohm
Micromhos
Micromhos

screen current, 2 ma.; transconductance, 950 r+ o Fe
* G3

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 permissible
if the plane of the filament is vertical.

POWER AMPLIFIER PENTODE

The 1LA4 is a power amplifier pentode of
the 1.4-volt filament type for use in the out-
‘I put sta;ie of battery-operated receivers. It
18 of the locking-base type and can be mounted
in any position. It is identical to the 1A5-G
except for physical characteristics. Dimen-
sions are shown in Fig. 2-4, OUTLINES
SECTION.

PENTAGRID CONVERTER

The 1LA6 is a multi-electrode tube of the
1.4-volt filament type. It is intended for use
] LAé as a combined mixer and oscillator in battery-
operated receivers. It is of the locking-base
t and can be mounted in ang position.
imensions are shown in Fig. 2-4, OUT-
LINES SECTION. Installation and a
plication are the same as for the 1A7-GT.
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Y CHARACTERISTICS
FiLAMENT VoLTAGE (D.C.) . FR N 1.4 Volts
FILAMENT CURRENT . ... ., . 0.05 Ampere
DinECT INTERELECTRODE CAPACITANCE
Gid No. 4 to Plate, 0.4 puf
Grid No, 4 to grid No. 2 0.3 paf
Grid No. 4 to Grid No. 1 0.15 ol
Grid No. 1 to Grid No. 0.6 pysf
Grid No. 4 to All Other Elect:odes (R-F Iy ut.) 7.7 unf
Grid No. 2 to All Other Electrodes Except Gnd No. 1 éOac Output) 33 upf
Grid No. 1 to All Other Electrodes Except Grid No. 2 (Osc. Input) 2.9 uaf
Plate to All Other Electrodes (Mixer Qutput) .. .. 8 uuf

* With close-fitting shield connected to negatwe ﬁlament.

Converter Service

Maximum ratings and typical operation for the 1LA6 are the same as for the 1A7-GT except
that the plate resistance is 0.75 megohm, conversion transconductance for control-grid bias of
volts is 10 micromhos, and the series screen-voltage resistor is 45000 to 75000 ohms.

INTERNAL
CONNECTION NC

POWER AMPLIFIER PENTODE

The 1LB4 is a power amplifier pentode of
the 1.4-volt filament type for use in the out-

ut stage of bat! -operated receivers. It
g of the.lockmgtgzsep:rype and it can be ]LB4

SECTION For electrical characteristics,
{gt;er to t.h_f_ data for the pentode section of

DIODE HIGH-MU TRIODE

The 1LH4 is a multielectrode tube of the
1.4-volt filament ty{)e for use in battery-
operated receivers. ntains a single diode
and a high-mu triode, and is for use as a '"-H 4
combined detector and amplifier. It is of
the locking-base t and can be mounted
in any position. imensions are shown in
Fig. 24, OUTLINES SECTION. Except
for capacitances, the electrical character-
istics are the same as for the 1H5-GT

R-F AMPLIFIER PENTODE

h’nlle«i II&NSﬁlxs an r-f amplifier penbtode of
the -volt filament ty or use in battery-
operated receivers. It fseof the locking-base ]LN 5
'iype and may be mounted in any position.
hysical charactensuoa are shown in Fig.
2.4, OUTLINES SECTION. Installation
x;nd apvlphmtxon are ﬂmxlar to that of the

Y CHARACTERISTICS

Frament VoLrace (D.C.)
F1LAMENT CURRENT .
GRID PLATE CAPAcrtANcni
INPUT CAPACITANCES .

UT CAPACITANCE® . .

§ With close-fitting shleld eonnected to negatwe ﬁlament termmal
As Class A; Amplifler

PLATE VOLTAGE . ... ..ot ittt it it et e e it ia e e o s 110 max. Volts

SCREEN VOLTAGE . .« o0 vt vn vt ve on vn s an o me e an oo oncn st se oo s o 110 maz. Volts

TYPICAL OPERATION:
PlateVoltage 90 Voits
Screen Voltage . 90 Volts
GrldVoltage** 0 Volts
P]ateCun'ent e e e e e e e ee te e ae er e ae s e e e e e e 1.6 Milliamperes
Screen Curr: 0,35 Milliampere
PlateReswtanoe (Approx) 1,1 Megohms
Transconductance 800 Micromhos
Transconductance with —4.% volt bias (Approx) e 10 Micromhos

*# Circuit returns to negative filament terxmml
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Gz Gy
DIODE-POWER AMPLIFIER OMO,
PENTODE PRV ‘o Po

‘I The 1N6-G is a multi-electrode tube of the
Né-G l 4-volt filament type containing a diode and

Dowu amplifier pentode in one envel F+ evo f_’g

nsxona are gshown in Fig. 2-13,
LINES ECTION. The tube may

mounted i m any position. NC ™ KEY TNe
G-7AM
Y CHARACTERISTICS
FILAHENTVOL‘I‘AGE(DC) 1.4 Volts
FILAMENT CURRENT . 0.05 Ampere
Pentode Unit—As Class A; Amplifler
PLATE VOLTAGE. 110 max. Volts
SCREEN VOLTAGE 110 max. Volts
Torar CATHODE CURRENT FOR ZERO SIGNAL . [N Milliamperes
TyricaL OPERATION. and Cmucmms-ncs
Plate Voltage ......... 920 Volts
Screen Voltage . 90 Volts
Grid Voltaée -4.5 Volts
Peak A-F Grid Voltage . . 4.9 Volts
Zero-Signal Plate Current . 3.4 Milliamperes
Max.-Signal Plate Current 3.4 Milliamperes
Zero-Signal Screen Current 0.7 Milliamperes
Max.-Signal Screen Current 1.2 Milliamperes
Plate Resistance (Approx) 0.3 Megohm
Transconductance . 800 Micromhos
Load Resistance 25000 Ohms
Total Harmonic Distortion . 7 Per cent
Max.-Signal Power Qutput. . 0.1 Watt

Diode Unit
The diode unit is independent of the ﬁfentode unit except for the common filament. The

diode is located at the negative end of the ment

R-F AMPLIFIER PENTODE

The 1P5-GT is a pentode of the 1.4-volt
filament typefor use inbattery-operated receiv-
]PS-GT ersas anr-f or i-f amplifier. Installation and ap-

ghcatxon are the same as for the 1N5-G r+ > ' ’E-
3

hysical characteristics of the 1P5.GT are
shown in Fig. 2-6, OUTLINES SECTION.
The 1P5-GT may be mounted in any position.

SLTKEY ™NC

GT-5Y
Y CHARACTERISTICS
FiLaMenTt YoLTAGE (D.C.) 14 Volts
FiLAMENT CURRENT . 0.05 Ampere
GRID-PLATE CAPACITANCE® 0. 007 max. puf
INPUT CAPACITANCE® . ...... . 2.2 upf
OUTPUT CAPACITANCE® . . ... tiittonnsrneersacananasnnnsonans 10 uuf
* With close-fitting shield connected to negative filament terminal.
As Class A, Amplifier
PLATEVOLTAGE. .. .......ciivinnennnnn. Crebsarer et 110 max. Volts
SCREEN VOLTAGE. . . e\ viivvinnnnnnnnerans Cesarai i 110 max. Volts
TYPICAL OPERATION
Plate Voltage . .........ccocivvniennnnnnns et 90 Volts
nVoltage .......cooviiiiiiiivrennnenns errateeeancenas 90 Volts
Grid Voltage. . ......coviviviieerenienennnnes eriseresneraaas 0 Volts
Plate Current .............................................. 2.3 Milliamperes
R CUITENL. . .. iiiie et ssennnreaetnantsecsonasocanans 0.7 Milliampere
Plata Retutance (Approx) .......... 0.8 Megohm
........... caseeres 750 Micromhos
'l‘nueonductanee with -12 volts bias. 10 Micromhos
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G2 G|
R /o BEAM POWER AMPLIFER
e The 1Q5-GT/1Q5-G is a power am Ell:ﬁer of ]Q5‘GT/
e 1O i 0RE™ ipersedenboth |
F- e su es
R ORASAVE, 1Q8-GT and ‘the 1 105 T e lestrial 1Q5-G
o ° and physical characteristics identical with
those of the 1Q5-GT.
NC NC
G-6AF
@
. GAS-TRIODE
©
Tbe 2A4-G is a grid-controlled, gaseous-
eSet.uheo filament type. It is 2A4G
) (De- intend for use in relay-control equipment =
e w for its characteristice.  Physical
charactznstla of the 2A4-G are shown in
KEY e Fig. 2-17, OUTLINES SECTION. The
NC 2A4-G may be mounted in any position.
G~559
CHARACTERISTICS*
FILAMENT VOLTAGE (A.C.or D.C.) ......ciivvivnnnnnennnannnnn, 2.5 Volts
FILAMENT CURRENT .. . i0uivuiennrauennneeennnsornsenseenusannns 25 Amperes
PEAK INVERSE ANODE VOLTAGE. . . . .cvvvvnenrerseinsosnsnonsnen 200 max. Volts
PBAK FORWARD ANODE VOLTAGE. . .. cvouvvevrineacasanessanenes 200 max. Volts
PEAK VOLTAGE BETWEEN ANY TWO ELECTRODES. . .......c000uven 250 max. Volts
PEAK ANODE CURRENT. 1 v\ yvereireeusansescesasosassosonnnnss 1.25 max. Amperes
AvERAGE ANoDE CURRENT (Averaged over any period of 45 seconds) 0.10 max. Ampere
ANODE DROP...ivvuuniierteraresnseessosescsnssssosbosaasanas 15 Volts

* Filament voltage should be applied for 2 seconds before current is drawn from the anode.

ELECTRON-RAY TUBE

TA
(2 (Indicator Type)

G
()
‘ The 2E5 is a_heater-cathode type of tube
ol designed to indicate visually, by means of
a fluorescent target, the effects of a control- 2E 5
ling voltage. As such, it is useful as a con-
‘ venient means of lndlcatmz accurate tuning
o o of a radio receiver. Except for the heater
u rating of 2.5 volts and 0.8 ampere, the 2E5
H has the same characteristics as the
6R Dimensions are shown in Fig. 2-19, OUT-
LINES SECTION.

DIODE-TRIODE-
R-F AMPLIFIER PENTODE
containing 5 diods, 5 veitase smtser twpae.  SA8-GT
and an r-f amplifier pentode. ch unit is

independent of the others except for the
common filament. The filament is detng'ned

ted from either a
(parallei arrangement) or two (Ey ?::ﬁ»
series (series arrangement).

W CHARACTERISTICS
FrLaMENT VOLTAGE (D.C.) . .......iiiiiiennnennnnns 1.4 (parallel) éaeriea) Volts
FILAMENT CURRENT . .. .\ vvreeeeeencneanonnoananns 0.1 (parallel) 0 S (series) Ampere
DIRECT INTERELECTRODE CAPACITANCES:®
Triode Umt—Gnd to Plate (approx.) .......ccccenen resessanes 2.0 upf
rid to Filament (approx.) ..........c...e vesenen 26 puf
Plate to Filament (approx.)........ errreiasaenes 4.2 unf
Pentode Unit—Grid toPlate ........covivvurirreanannsaancnss 0.012 max. upf
IpUL. . . iiiit ittt e eteareeenas 3.0 nuf
tput..... taeersnsersbescanraeseseansssesene 10

® With cloee-fitting shield connected to negative ﬁlament terminal
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MAXIMUM OVERALL LENGTH. . .. c0o0otvvvnneannsrennans PN 35"

Maxmausm SEATED HEIGKT......... teaerisiaateseressasnsaas - 28"

MaxiMuM DIAMETER .. ........00000 Crsereresrenerennas [ 14"

BULB. ...t iviineiiantataitateianeseansosesnnoans Crrreeiane. T9
L N Skirted Miniature
BasE........ T sheesessissasrananenannn [ Intermediate Shell Octal 8-Pin
MOUNTING POSITION. . ....... tetaeeesenationanttterererananes Any

Triode Unit as Class A, Amplifier
PLATE VOLTAGE. . .. o0 o0t it vt v ve veee e oe caos e s s onesnennos 110 max. Volts
TvyricAL OPERATION:

Plate Voltage .. 90 Voits
Grid Voltage* Q Volts
Amplification Factor. .. 65
Plate Resistance (Appro 0.2 Megohm
Transconductance ....... . 325 Micromhos
Plate CuITent. . .. .. it tt vttt ee te e as s te cn e sevnononvens 0.2 Milliampere
Pentode Unit as Class A; Amplifier
PLATE VOLTAGE . ... ottt ittt it it teeecivacaos vt tnen oo ennesasens 110 max. Volta
SCREEN VOLTAGE. . . 1.ttty ct it e ae ot anae st tn ot tn s vn veosonve s 110 max. Volts

TyPiCAL OPERATION:

Plate Voltage . 90 Volts
Screen VOItage .. oo vv ot it vetin vt s ce thve seos et annssavrneonan 90 Volts

Grid Voltage®. .. ..o ettt iiiiincn i i iutnanr e e s an 0 Volts

Plate Resistance (Approx.) 0.8 Megohm
Transconductance 750 Micromhos
Plate Current. ... 1.5 Milliamperes
Screen Current. .. ..o vt vriie i re e ans 0.5 Milliampere

Diode Unit

The diode unit is located at the negative end of the filament and is independent of the triode
and pentod pt for the fitament.

* Grid voltage for the parallel-filament arranfﬁement is referred for both triode and pentode
to pins 2 and 7 connected together; for the series-filament arrangement, grid voltage for the triode
is referred to pin 7 and for the pentode to pin 1.

POWER AMPLIFIER PENTODE

The 3Q4 is a miniature type of power
angliﬁer pentode which is suitable for use
with 90 volts on both the plate and acreen,
and thus provides relatively high wer
output. The 3Q4 haas a center-tap .
ment so that the tube may be used with a
1.4-volt battery supply or in series with other
miniature tubes having 0.05-ampere fila-
ments. Physical characteristics are shown
in Fig. 2-2, OUTLINES SECTION. The
tube may be mounted in any poaition.

Y CHARACTERISTICS
Series F ilamm‘l Parallel Filament
(44 $4 Led ¢4
F1LAMENT VOLTAGE (D.C)) .. ..........co.n e 2.8 14 Volts
FILAMENT CURREBNT . .. .00 ouveanenes 0.05 0.1 Ampere
As Class A; Amplifier
PLATE VOLTAGE. ... o0 viii e vnan it e anas on 90 max. 90 maz. Volts
SCREEN VOLTAGE. .. ....... “ee 90 mazx. 90 maz. Volts
TOTAL CATHODE CURRENT. . .vuvu ot on s 6 max, 12 maex.  Milliamperes
TvYPICAL OPERATION and CHARACTERISTIC
te Voltage ...........ovevuunnnan 90 85 90 Volts
Screen Voltage . 90 85 90 Voits
Grid Volta&e. O -4.5 -5 -4.5 Volts
Peak A-F Grid Voltage. .. ................. 45 5 4.5 Volts
ignal Plate Current ... .............. 7.7 6.9 9.5 Milliamperes
Zero-Signal Screen Current .. .............. 1.7 15 2.1 Milliamperes
Plate Resistance (Approx.) ................ 0.12 0.12 0.1 Megohm
TransconduCtanCe . .. ... ..ceveunur o os s s 2000 1975 2150 Micromhos
Load Resistance. . ...........coveevvvn e .. 10000 0000 10000 Ohms
Total Harmonic Distortion .. .............. 7 10 7 Per cent
Max.-Signal Power Output .. .............. 0.24 0.26 0.27 Watt
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G _rw POWER AMPLIFIER PENTODE
ONROL The 354 is a miniature type of power
Gy ® P amplifier pentode designed for use in the out-
@) put _stage of compact, light-weight, portable
' e%tgpmtnt. Construction is like that ot' the
1 The 3S4 has characteristics similar to 3 S 4
p @ Fé those of the 1S4, but it has a filament which
permits o tion with either series connec-
() tion on 2.8 volts or parailel connecuon on
F 1.4 volts. Dimensions are shown in Fig. 2-2.
OUTLINES SECTION. The 3S4 may be
78A mounted in any position.
CHARACTERISTICS
Series Filament Pazallel
FILAMENT VOLTAGE (DiC.) -+ vv e vvvenr e eseeeennnr 28 T4 Volts
FILAMBENT CURRENT .. ooio vttt nncnrnvncncrnnonannnas 0.05 0.1 Ampere

As Class A; Ampliﬂer

PLATE VOLTAGE. ... .\t vo vt e vronsecnonnens 67.5 max. 67.5 max. Volts
SCREEN VOLTAGE . e 67.5 max. 67.5 max. Volts
ToTAL CATHODE CURRENT FOR MAXIMUM SIGNAL ... ... 9.5 max. 11 maz. Milliamperes
Tor1AL CATHODE CURRENT FOR ZBRO SIGNAL . . 7.5 mazx. 9 max. Milliamperes
TYPICAL OPERATION and CHARACTERISTICS—Class A; Amplifier:
Plate Voltage . . .. 67.5 67.5 Volts
Screen Vol 67.5 67.5 Volts
Grid Voltage*. ... .. -7 ~7 Volts
Peak A-F Grid Voltaze 7 7 Volts
Zero-Signal Plate Current . 6 7.2 Milliamperes
Zero-SngnalScreenCurrent 1.2 15 Milliamperes
Plateantance(Approx) 0.1 0.1 Megohm
Transconductance . 1400 1560 Micromhos
TotalHarrmnicDmtoruon 12 10 Per cent
Max.-Signal Power Qutput . ... .oovvuer e ve v vnanns 0.16 0.18 Watt

* For series filament arrangement. ﬁlament voltage is applied between pins 1 and 7; grid
uge is referred to Jun .1. For parallel filament arrangement, filament voltage is applied between
and pins 1 an 5.

7 connected together; grid voltage is referred to pin

FULL-WAVE RIGH-VACUUM
RECTIFIER

The SWAG_and SWAGT are fullwave  SVWA.G

high-vacuum rectifiers for use in a-c receivers
having low current requirements. Elec
ratings are the same as those for the 5W4.
Dimengions of the 5W4-G are shown in Fig.
g-v%i _(?_P’I‘LKNES SECTIOl\iautl;oeg‘tg’f ;l’xz
are: maximum ove! en;

in., maximum seated height, in., max- W -
imum diameter, 1#& 1:.2 bulbu ba:e. 5 4 GT
intermediate aiell octal S pin. . Horis

n of ypes is permissible ns
m7areinahormntalgfan pl

POWER AMPLIFIER TRIODE

The 6A3 is a three-electrode type of power
amplifier tube designed for use in the power-
output stage of radio receivers designed for
its characteristics. The filament is rated at 6 A3
6.3 volts and 1.0 ampere. In single-tube
o* ° class A: service, the characteristics and
r F operating eondmom are the same as for the
2A3 except that the power output is 3.2
watts. In push.pull class AB:1 service, the
40D 6A3 may be operated with either fixed or
cathode bias with a maximum plate voitage
of 325 volts. With cathode resistor of 850 ohms: plate-to-plate load resistance, 5000 ohms; zero-
plate current 80 milliamperes; power output, 10 watts. With fixed bias of 68 voits; plate-
l%-pla{,:" load resistance, 3000 ohms; zero-signal plate current, 80 milliamperes; power output,
wal
Physical characteristics are the same as for the 2A3. If it is necessary to mount the 6A3 in
a horizontal position, the piane of the filament should be vertical.
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PENTAGRID CONVERTER

The 6A7-S is a pentagrid converter for use
6 A7 S as a replacement in_equipment designed for
- its characteristics. In general, the electrical
characteristics of the 6A7-S are similar to
those of the 6A7; however, the two types are

not usually interchangeable.

DIRECT-COUPLED POWER
AMPLIFIER

The 6AB6-G is a multi-electrode tube of
the heater-cathode tyge consisting of two
triodes in one bulb. It is used principally

for replacement in receivers designed for its
6A Bb- characteristics. One triode, the driver, is
directly con d the d, or output,

triode. Physical characteristics are: maxi-
mum overall length, 44 in.; maximum
seated height, 3} in.; maximum diameter,
14 in.; bulb, ST-12; base, small shell octal
7-pin. The tube may be mounted in any

position.
CHARACTERISTICS
HEATER VOLTAGE (A.C.or D.C.Y. .. . oo vttt i e e e e 6.3 Volts
HEATER CURRENT .. .. oo iivninnve s vnnsnsns 0.5 Ampere
As Class A; Amplifier

OuTPUT-TRIODE PLATE (PTs) VOLTAGE .. .. ...t vninininennnns 250 max. Volts
INPUT-TRIODE PLATE (PT1) VOLTAGE. ...........coitivvivnnnen 250 max. Volts
INPUT-TRIODE GRID VOLTAGE . . .. .. ot v nvh vt eh et ieie v ceoe o os 0 Volts
PEAK A-F GRID VOLTAGE .. .. .. ..ttt vt it it e e in i ce s i as 25 Volts
OuTPUT-TRIODE PLATE CURRENT. . 34 Milliamperes
INPUT-TRIODE PLATE CURRENT . 5 Milliamperes
PLATE RESISTANCE (Agpmx.) ves Ohms
TRANSCONDUCTANCE (GT, to PT3) 1800 Micromhoe
LoAp RESISTANCE ............. Ohms
HarMoONIC DISTORTION 10 Per cent
Power OuTPUT .. .. .. .. 35 Watts

HIGH-MU

POWER AMPLIFIER TRIODE .

The 6AC5-GT/6AC5-G is a high-mu triode
6AC5-GT designed for use either in single-ended or
ush—pal’i‘ audio-frequency amplifiers. T

he
6ACS5-G HCLIrAGCammmmbin beoacs G AL /On

acteristics identical to those of the 6ACS-G. o o
Dimensions are shown in l:% 2-8, OUT- KEY ™™
LINES SECTION. The 6AC5-GT/6AC5-G NC
may be mounted in any poeition. G-6Q
RC TA
ELECTRON-RAY TUBE ” G)
The 6AD6-G is a heater-cathode type of e 3
tube designed to respond visually, by means  RCy
6 AD 6 G o}fla;wo ol ado‘is on a fg;perdeuieontthtaxget,utclo
- changes in voltages appli e contro
electrodes. This tube Ii)s intended for use as ) \ ‘ 74 O
a voltage indicator to indicate accurate H H
tuning of a receiver to the desired station. OO
The application of the 6AD6-G is similar to NCKEY ™K

that discussed under the 6AF6-G.
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CHARACTERISTICS

HeateER VOLTAGE (A.C. or D.C.). . :
Heater CURRENT ..... ceveeenns . 0.15 R Ampere

Maxmaum OVERALL LENGTE 2K
MAXIMUM SEATED HEIGHT . ... 0vennnnerscsracanonnaronesascenss 24"
MAXIMUM DIAMETER . .. vcvvennnroocrcrnssncscssssssenssancnne 1 \3'
Buua ......... absnssesseecnseneaaanitasasisacaarsttasrenoss
ASE. ... 000 Lebesseserenenattenanennn Ceieranesaane SmallWaferOctaH-Pm.Sleev
'VIoum-mG POSITION . . - unnassssssssssnnssnnnnnnnrsasaanns

TARGET VOLTAGE . ¢ v euituuiotuanssonassoassssssssssosssosonas 150 max. Volts
TVPICAL Onnﬂon

‘Target Voltage. . 100 150 Volts

Target Current® . 1.5 3 Milliamperes
Target Currentss 10 2 Milliamperes
Target Current*** .. 0.8 1.2 Milliamperes
Ray-Com.rol Electrode’ Voltage Approx.)* .. 45 75 Volts
Ray-Control Electrode Voltage (Approx.)**. ........... 0 8 Volts
Ray-Control Electrode Voltage (Approx.)***. ... ....... -23 =50 Volts

* For shadow angle of 0° produced by either ray-control electrode.
s For shadow angle of produced by either ray-control electrode.
«+ For shadow angle of 135° produced by either ray-control electrode.

TRIODE-POWER AMPLIFIER
PENTODE

The 6AD7-G contains a voltage amplifier
fo s SR i‘.““’f"’iﬁ P escer-cathode
o ter-cathode

type. The 6AD7.G is es useful in 6AD7-G
combination with a separate GFS-& ina push-

pull amplifier; in this service, the triode unit
serves as the hase inverter. Curves shown

under the Pg:ply to the pentode unit

of the 6AD7-G. acteristica are

shown in Fig. 2-21. UTLINES SECTION.
The tube may be mounted in any position.

*CHARACI’ERIS“CS
HeaTER VOLTAGE (A.C.0r D.C)) ... 6.3 Volts
HeATER CURRENT 0.85 Ampere
gx.uz %ox.nan ....... e eerse s ittt bt b e 218‘5) max. “(volu
LATE DISSIPATION. ... AL Aoaoiges T N J . tts
CHARACTERISTICS—Clase A1 Amplifier max. T
Plate Voltage eesesserssranns et rare e raaes 250 Volts
Grid Voltage -25 Voits

PLATE VOLTAGE. .. . Cerees . 375 max. Volts
SCREEN VOLTAGE. . . .. .
PLATE DISSIPATION

Max.Slgmli

Max.-Signal
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As Push-Pull Amplifier
Pentode Unit of 6 AD7-G and Separat- 6 F6-G

PLATE VOLTAGE . 376 max. Volts
SCREEN VOLTAGE. . 285 max. Volts
PLATE DISSIPATION. . 8.5 max. Watts
SCREEN DISSIPATION, . . 0iivvnvsnnstnnsescasassannsssssses .. 2.7 max. Watts
alues are for pentode unit of 6 AD7-G and 6F6-G kég«llur
Plate Voltage .............civiniervoccenns 250 2 375 Volts
Screen Voltage ..........coooviiiiviiannn., 250 285 250 Voits
Cathode Resistor. . .. ........co00venevennnns 560 470 470 Ohms
Peak A-F Grid-to-Grid Voltage............... 59 64 55 Volts
Zero-Signal Plate Current .. ................. 36 47.5 41 Milliamperes
Max.-Signal Plate Current. ... .......c.00.u0n 41 54.5 50 Milliamperes
Zero-Signal Screen Current . ................. 6.7 8.2 6.7 Milliamperes
Max,-Signal Screen Current. . ........c.00unnn 11.7 13.5 9.2 Milliamperes
Effective Load Resistance (plate-to-plate) .. ... 14000 12000 16000 hms
Total Harmonic Distortion . ................. 4 4 2 Per cent
Mazx.-Signal Power Output . ................. 6 8.5 9 Watts

TWIN-PLATE CONTROL TUBE

The 6AE6-G is intended for use as a con-
trol tube for twin-type electron-ray tubes;
it provides in effect two triodes with different

6 AE 6 G cut-off characteristics. With avc voltage
- applied to the common control grid in suitable
circuits, 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). . ..oviiiiiiiiiinineeanenannnns 6.3 Volts
HEATER CURRENT .. ..ttt itaenniononaonassossssanans 0.15 Ampere
Remote Cut-Off Triode
PLATB VOLTAGE . .. ... ittt ianiervisatovssssnnnarnaaanes 250 max. Volts
CHARACTERISTICS:!
Plate Voltage ...........ce00vueennn 250 250 250 250 Volts
Grid Voltage . . ......oovvvivenninn. -35 -15 -6 -1.5 Volts
Amplification Factor .............. eesoetseneranaaanas e 25
Plate Resistance (APDroX.) .. .....coververvvenoannnes e 25000 Ohms
Transconductance ............. Ceeanees e ssesiaacerntranons 1000 Micromhos
Plate Current. . . ................... 0.01 0.8 28 6.5 Milliamperes
Sharp Cut-Off Triode
PLATE VOLTAGE . . .o iivetientiunenoonsnsnassrerennnssaransanas 250 max. Volts
CHARACTERISTICS:
Plate Voltage . ........civiiiiiiiiiiiiiiiiannanes 250 250 Volts
Grid Voltage. . ....vvviviiiiiiriininrreassienonanns -9.5 -1.5 Volts
Amplification Factor......... vevene eeeaaaas Ceeeraareaaaaes
Plate Resistance (APProx.) ....oeeeeeeeecenns Ceeennes 35000 Ohms
Transconductance ........... easaeraiaan PN 950 Micromhos
Plate Current. . .........coviereennnns PO N 0.01 45 Millinmperes

TWIN-INPUT TRIODE AMPLIFIER

The 6AE7-GT is intended for use as a
voltage amplifier triode or as a driver for two
type 6A! T tubes in dynamic-coupled

- push-‘gull amplifiers. In the latter service,
the 6AE7-GT takes the place of the two tubes
ordinarily required as drivers. Physical char-
acteristics are shown in Fi%. 2-8, OUTLINES
SECTION. The 6AE7-GT may be mounted
in any position,

Y CHARACTERISTICS
HEATER VoLTaGE (A.C.or D.C))...c0vuneaa... ceessoressaseses 6.3
HEATER CURRENT ,..0vvvvieivssrrosasscosnescssasssannasnsans 05
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As Class A; Amplifier
Both grids connecied together al socket; iskewsse botk cathodes

PLATE VOLTAGE. . ... ovvieeitiiirciirencnnnsnsoncnnrarcnrannns 300 max. Volts
PLATE DISSIPATION. . . .ot ivviteenavaanssnecnnnonnnnnnnnnanans 5 max. Watts
TyPICAL OPERATION and CHARACTERISTICS:
Plate Voltage ........... et reesene e ae ey [ 250 Volts
Grid Voltage, . et rrereceananreaann ereaeae -13.5 Volts
Plate Current. . . 10 Milliamperes
Plate Resistance. . 4650 Ohms
Amplification Factor . 14
Transconductance . . e iaeaes 3000 Micromhos

As Driver for Two Type 6ACS-GT Tubes in Dynamic-Coupled
Push-Pull Amphﬁcr

PLATE VOLTAGE. ....... i eeiieiiteiereagesesans 300 max. Volts
PLATE DISSIPATION. “ee 5 max. Watts
e Ve m v
te-Supply Voltaget. . .......coiiiiiiiiiiiiiiaiiiinannaas ts
Grid Voltage ., ... .vviiaerrevonsrossisuasnananns eeeeinnas 42 Voits
Grid-to-Grid Ioput Signal to Driver®. ... .. ... ..l cees rms  Volts
Zero-Signal Driver Plate Current. .. ..........c00vun.as veveas 10 Milliamperes
Mazx. ~ngnal Driver Plate Current ......... eeertateresrtaanen 19 Milliamperes
Zero-Signal Plate Current of 6AC5-GT's............coovvuveen. 64 Milliamperes
Mazx.-Signal Plate Current of BAC5-GT™8. .......cocvvevenann. 76 Milliamperes
Load Resistance (plate-to- ate) (6AC5-GT9)...... 0000 .. 10000 Ohms
Harmonic sttomon (GA 2 ) 10 Per cent
Power OQutput (BACS5-GT’8)..........civtvvrrnneerrnnnnnennnn 9.5 Watts
1 Bias vct)ltage for both the driver and the push-pull stage is developed by the dynamic-coupled
connection

* Current does not flow in the driver grid circuit during any part of the input cycle.

(o) POWER AMPLIFIER TRIODE

" / NC ‘The 6B4-G is a low-mu triode designed for
the output stage of radio receivers. The

elec rmfchnrac istics are the same as those

o of the 6A3, but the GB4-G u provxded w:th 6B4-G
r+ v - an octal base eristics

lhown in Fig. 2- 26 OUTLINES SECTION

& xevnc be tube ¢ dbemmaged in’a vertical
Eo-i n; horizontal operation is permud e

the plane of the filament ia vertical.

DUPLEX-DIODE PENTODE

The 6B7-S is a multi-electrode tube con-
sisting of two diodes and an r-f pentode in
one envelope. This type is intended for use 6B7 S
as a4 replacement in receivers designed for its
characteristics. The charactemtiu of the

6B7-S are similar to those of the 6B7; how-
ever, the two types are not usually inter-
changeable.

G

DETECTOR AMPLIFIER TRIODE

The GCS-G;!‘ is 2 edtfﬂOde of thedemg-
cathode t ned for use as a ,
' ampliﬁ&r yp:rme:: tor. Excegtter fttx the
capacitances, ectrical characteristics are
thga same as those for the 6C5. Capacitances 6C 5_GT
are: grid-plate, 2.2 uuf; gﬂd-cathode, 4.4 puf;

AN 74 D plate-cathode, 12 uuf.’  Physical character-

e istics are: maximum over-al‘ length, 3 §& in.;
B ACKEY maximum seated height, 2[‘ in.; maximum
b K diameter, 1,-, in.; bulb, T-9; base, small
GT-6Q wafer octal 6-pin with metal sleeve; mounting
position, any
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EXTRRANAL
IHIELO

DUPLEX-DIODE TRIODE

The 6C7 is a multielectrode tube consisting

6C7 of two diodes and a medium-mu triode in one 46, ®
envelope. This type is intended for renewal

in receivers designed for its characteristics.

Characteristics are similar to those of the 85,

but the 6C7 is not interchangeable with it.

TRIPLE-GRID DETECTOR AMPLIFIER

The 6D7 is a triple-grid tube designed for

6D use aa a detector or amplifier. This type is
intended for replacement in receivera designed

for its characteristics, With plate voits of

250, screen volts of 100, and grid volts of -3,

the plate current is 2 ma., acreen current is

0.5 ma., transconductance is 1225 micromhos.

TWIN-TRIODE POWER AMPLIFIER

The 6E6 is a heater-cathode type of tube

consisting of two low-mu triodes in one bulb.

The 6E6 is designed for use as a class A am-

6 Bliﬁer in either paraliel or push-pull circuits.

imensions are shown in Fig, 2-25, OUT-

LINES SECTION. The tube may be

mounted in any position. The heater voltage

is 6.3 volts; current, 0.6 ampere. With plate

volts of 250, and grid volts of -27.5, the

characteristics for each unit are: plate cur- X N

rent, 18 ma.; plate resistance, 3500 ohms; transconductance, 1 micromhos; amplification factor, 6.
With plate-to-plate load resistance of 14000 ohms, the power output for two tubes is 1.6 watts.

TRIPLE-GRID SUPER-CONTROL

Gy
ca 7 o
AMPLIFIER e
The 6E7 is a triple-grid amplifier designed
6E7 for use as an r-f or i-f amplifier. This type o

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 H

1600 micromhos, 7H

TWIN DIODE

The 6H6-GT is a tube of the heater-
cathode ty containing two diodes in a
single envelope. Except for physical char-
6H 6-GT acteristics, the 6H6-GT is identical to the
6H6. Physical characteristics are: maximum
overall length, 2 $}”; maximum seated hei%ht,
234”; maximum diameter, 1&”; bulb, T-9;
base, small wafer octal 7-pin, with sleeve;
mounting position, any.
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TRIODE-HEPTODE CONVERTER

The 6J8-G is a mu!ﬂ-umt tube consisting

of a triode unit ptode unit in one

envelope. The ttiode unit designed to

ser\{ﬁea;ettlelcetg:cﬂlamr a}x:ed the heptode unit

as in superheterodyne receivers.

Application is similar to that.yn for citcuits 6J 8_G
employing separate oscillator and detector.

The contml d of the triode is connected

within the tube to grid No. 3 of the heptode

unit for eﬂident telectron couplinz Physical

6]8-G are shown in
Flg-cz-ls, OUTLINES SECTION The
may be mounted in any position.

CHARACTERISTICS
HBATZER VOLTAGE (A.C.orD.C.) ... ... itiiiiiiinnennnnnennnns 6.3 Volts
HEATER CURREBNT . ..y ieeretoevasostoeensonceacesoseranaanenns 0.3 Ampere
DIRECT INTERELECTRODE CAPACITANCES:
ptode Grid to Heptode Plate* . . ....................0e0el, 0.01 max. puf
eptode Grid to Triode Plate*. . ... ......0iiiiiivennernnnns 0.015 max. puf
Heptode Grid to Triode Grid*. . cee 0.13 suf
Triode Grid to Triode Plate.......... 22 unf
Heptode Grid to All Othet Electrodes F Inp! 4.4 puf
Triode Plate to All Other Electrodes =Osc. Output 55 snl
Triode Grid to All Other Electrodes =Osc. Input 1.7 uuf
Heptode Plate to All Other Electrodes = Mixer Output 8.8 wuf
* With shield-can
As Frequency Converter
250 max. Voits
100 max. Voite
Tr10DE PLATE SUPPLY VOLTAGE { max. Volts
TYPICAL OPERATION:
Heptode Plate Voltxge .............................. 100 250 Volts
Heptode Screen Voltage. . . . ... vivuriiiiiniarenneans 100 100 Volts
Heptode Control-Gnd Voltage (Grid No. 1)............ -3 -3 Volts
Triode Plate Voltage. . .............ooieneiiinann, 100 2501 Volts
Triode Grid Resistor. . . ............coiiiiiiiinnnny., 50000 50000 Ohms
Heptode Plate Resistance (APprox.) ........ccevvunenn 0.9 4 Megohmsa
Conversion Transconductance. . .......cvesesvseenenes 250 290 Micromhos
Heptode Control-Grid Voltage for conversion transcon-
uctance of 2 micromhos . .........oiiiieiiial, — -20 Volts
Heptode Plate Current ., . . ......cciieiinnciennnennas 1.4 1.3 Milliamperes
Heptode Screen Current. . ... ... N . 3 29 Milliamperes
Triode Plate Current. .. ...oov0etosooscsnnns .. 3 5 Milliamperes
Triode Grid and Heptode Grid No. 3 Current.......... 0.3 0.4 Milliamperes

Characteristics of Triode Unit Only

The transconductance of the triode section, not oecillating, is approximately 1600 micromhos
when the plate voltage is 150 volts, and the d voltage is -3 volts.

t Applied through 20000-ohm voltage-dropping resistor.

ganx g;ﬁx TRIODE-HEXODE CONVERTER
(3)c3,x  The 6K8-G and 6K8-GT are multi-elec-
O trode tubes consisting of a triode oecillator
(6)P1 and a hexode mixer in a single envelope Both -
of these types are u:lenucal electrica
the 6K8 except for the g)a tancee ven
6K8 f

ya below). Refer to the or Ins tion
H " and Application. Physical charactenstwa of 6K8-GT
6KB-GN the 6K8-G are shown in Fi and of ihe
BHB-GTISL kg v~ K 6K8-GT in Fig. 2.6, OUTLI ES SECTI
Both types may be mounted in any poemon
G-8K
*CHARACTERISTICS
HeaTER VOLTAGE (A.C. or D.C)). 6.3 Voits
HRATER CURRENT .. ... 0.3 Ampere
DIRECT INTERELECTRODE CAPACITANCRS
F Grid No. 3 to Hexode Plate . 0.08 max. uuf
exode Grid No. 3 to Triode Plate . 0.05 puf
Grid No. 3 to Triode Grid No. nd Hexode G 0.2 pid
Tnode Grid and Hexode Grid No. 1 to Triode Plate . 1.8 uuf
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Triode Grid and Hexode Grid No. 1 to Hexode Plate . e 0.15
Hexode Grid No. 3 to All Other Electrodes =R-F Inpu 4.6
Triode Plate toA.llOt.herElectrod ptTnochndand

Grid No. 1 =0ac. Outp! 34
Triode Grid and Hexode Gnd No.'1 to All Other Elect.rodu Except

Triode Plate =Osc. Inp: . 6.5
Hexode Plate to All Other Electrodee = Mixer Output RN 4.8

DETECTOR AMPLIFIER TRIODE
The 6P5-GT/6P5-G is a triode of the heater-

6P5-GT / O T I o8 otector, pmplifer °

the 6AC$-GT/6AC5-G Except for capac-
trical tics of the

it
wuf

f
et

(3]

6P5-G sm /gl‘fseéefreme-amemmegpsc W CR 'b.

grid-plate, 28 pul;
ode 35 m plate—eathode f O
h istics are shown 8 N KEY ™4
O TLINES SECTION The 6P5-GT/
may be mounted in any position. G-6Q

TRIODE PENTODE

The 6P7-G is a heater-cathode type of
tube combining in one bulb a triode and an
r-f pentode of the remote cut-off type.
Electrical characteristmz (except for eapac-
itances), installation and application for the

- 6P7-G are the same as for the 6F7 but the
6P7-G is equipped with a standard octal base.
pCl::t)acxtanc:‘- of gxe g&:lie |in;t are: tt
e, H -ca e, H
i S i T et
grid-plate (wi ul n-
f: output, 11.6 uuf. Dimensions

are shown in Fig. 2-15, O&It.iNES’gECTI N. The tube may be mounted in any position.

DUPLEX-DIODE TRIODE

6R7 GT The 6R7-GT is a multi-unit tube like
- Tgpe 6R tlectrical  characteristics.
P! ynienl chanc tics of the 6R7-GT are

shown in Fig. 2.6, OUTLINES SECTION.

The 6R7-GT may be mounted in any position.

PENTAGRID CONVERTER
The 6SA7-GT is a multi-electrode tube of

the single-ended designed to perform
OSA7-GT sttty el st Gt
heterodyne tion and a

circuits. Installal
cation ot' t.he 6SA7-GT are similar to those
for the 6SA7.

% CHARACTERISTICS

HEATER VOLTAGE (AC.or D.C).......0vvnnns ferrerna ey
HEATER CURRENT ..o toirntieensruuernonoarossnnannscsssssans
DireCT Im-nnmcnonn 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®...........oooviiinnenenes

& With base shell connected to cathode.
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Grid No. 3 to 0.2 max. puf
Grid No. 1 to 0.2 max. uuf
Grid No. 1 to 0.2 max. uu{
Grid No. 1 to Shield and Ali Other Electrodes Except Cathode 5 uuf
Grid No. 1 to Cathode ........ 3 puf
MaxiMus Ov:m\u. LENGTH 3314°
MaxiMuM SEATED HEIGERT. 25"
Maxmaus DIAMETER .. ... . l_lg.'
BuLs.......... venen .. .
B, .ot inararreiantenctast ottt tttaonenataanies Small Wafer chal 8-Pin, Sleeve

MOUNTING POSITION « .« « v v v s oo e

As Frequency Converter

TyriCAL OPERATION WITH SELF-EXCITATION:
operation of the 6SA7-GT is the same as for the 6SA7.

G 2 HIGH-MU TRIODE

The 6SF5-GT is a high-mu triode of the
ungle{nded lass type for use in resistance- 6SF 5 GT
K Vﬂ coupled amplifier circuits. Electrical char- -
actemtlet, except capacitances are the same

OO, as for the 6SF5. Ph characteristics are
KEY~"H shown in Fig. 2—5. UTLINES SECTION.

DIODE SUPER-CONTROL
AMPLIFIER PENTODE

The 6SF7 is a single-ended metal tube

eonnning of a diode and a super-control
mplifier pentode in the same envelo
The pentode unit is d ly 6SF7
use as an i-f amplifier al htmayalso
be used as an a-f amplifier, mensions are
shown in Fig. 1.3, OUTLINES SECTION.
The 6SF7 may be mounted in any position.
*CHARACTERISTICS
Hzater VoLTAGE (A.C.0or D.C.)........... PP 6.3 Volts
HeatzR CURRENT . eeeen s 0.3 Ampere
Dirzct Imlmont CuAanchs—Pentode Unit
Grid to Pllte e e . 0.004 max. puf
Inmt TR TR 5.5
Out ut, . .. ... .. 6.5 puf
toDlodePlate. e he ob e st ae e e e re s s e e ah e ae e b e 0.002 max. puf
PlatetoDlode Plate. ..t ciei ittt e e e e e 0.8 pul
* With shell connected to uthode.
Pentode Unit—As Class A; Amplifler
PLaTE VOLTAGE. ... . .. 300 max. Volts
ScrEEN VOLTAGE. 100 max. Voits
ScrEXN SuPPLY Vox.nc:. maz. Volts
GRID VOLTAGE . cere 0 mén. Volts

PLATE DISSIPATION . . s res e
ScrEEN DisstpaTION. .
TYPICAL OPllA'HON and CnuAcnzmxcs—Cluu A. Ampliﬁu

Plate Voltage ......... . 100 250 Volts
e e v neaaen 100 100 Volts
-1 ~1 Voits
. 0.2 0.7 Megohm
GndVolnze (Appror) for Eramsconductance of 10 : s Ak Micromhos
o transcon nce o mi-
reeenes . . -35 -35 Volts
PhteCurrent 12 124 Milliamperes
Screen Current 34 3.3 Milliamperes
Diode Unit
The diode plate is placed around the cathode, the sleeve of which is to the p d

unit,
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TRIPLE-GRID SUPER-CONTROL
AMPLFIER
The 6SG7 is an t-f_r?mmpliﬁer of the single-

6SG7 e low gl copechancs and two

separate are desirable
B frtatey and ‘é“"ba“ S aen i
gh-frequency and wide-band a ns.
Ph characteristics are ahowngn Fig. 1-3,
OUTLINES SECTION. The 65G7 may be
mounted in any position.
Y CHARACTERISTICS
HeATER VOLTAGE (A.C. 0r D.C)).. 6.3 Volts
HeATER CURRENT . e be e s e esae e anan s 0.3 Ampere
Direcr Iummscmons CAPACITANCES:
to Plate 0.003 max. puf
Input . 8.5 waf
Output 70 uuf
As Class A; Amplifier
PLATE VOLTAGE. 300 max. Volts
SCREEN VoLTAGE (Grid No. 2) 150 mazx. Voits
SCREEN SuPPLY VOLTAGE. . 300 max. Volts
uunVor.ncn(GndNo 1) O min. Volts
PLATE DISSIPATION. . 3 max. Watts
SCREEN DISSIPATION. Cen 0.6 max. Watt
TYPICAL OPERATION and CuAkAcmms-ncs—Class Ay Am&gnﬁer
Plate Voltage . 250 Volts
Screen Vohage . 100 125 150 Volts
Grid Voltage. . . -1 -1 -2.5 Volts
Suppressor s .. . Connected to cathade at socket
Plate Resistance (Approx) e 25 0.9 003 Megohm
Transconductance . 4100 4700 4 Micromhos
Grid Voltage (Approx) for Transconductance -
40 micromhos. . -11.5 -14 -175 Volts
Plate Current. . 8.2 11.8 9.2 Milliamperes
Screen Current.. 32 44 34 Milliamperes

$ Greater than 1 mezohm

TRIPLE-GRID DETECTOR AMPLIFIER

The 6SJ7-GT is a single-ended giass tube
of the triple-grid type with a sharp cut-off
6SJ7 GT characteristic. Physical characteristics are:
= maximum overall lenzth 34y in.; maximum
seated height, 2 in maximum diameter,
14 in; :ulb. base, small wafer octal
8-pin with metal sleeve. The tube may be
mounted in any position.

CHARACTERISTICS
HEATER VOLTAGE (A.C. or D.C)).. 6.3 Volts
HEATER CURRENT . 0.30 Ampere
DirECT Inmnm.xcnona CAPACITANCES
GndPlate ettt et et seaniaieaecae. 0,005 maz. upf
Input . 6.3 puf

As Class A; Amplifier

100 250 max. Volts
. 100 100 max. Volts
. -3 Volts
Ct;vnnected0 to mtgode at socket

PLATE VOLTAGE. ...
SCREEN VOLTAGE.
GRID VOLTAGE ...

SUPPRESSOR ..

PLATE RESISTANCE (Approx) Cen e . Megohms
TRANSCONDUCTANCE .. ... 1576 1650 Micromhos
PLATE CURRENT, 29 3 Milliamperes
SCREEN CURRENT . v« o vn v on e veve e on e, 0.9 0.8 Milliamperes
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TRIPLE-GRID SUPER-
CONTROL AMPLIFIER

The 6SK7-GT is a triple- g'ad |uper-eontrol 68 K7'GT

amplifier having single-en
Installation and appllcanon of the GSK7 GT
are the same ae for the 6SK7.

Y CHARACTERISTICS

HzaTtex VoLTAGE (A.C.0r D.C)......... tececesensaasenacainns 6.3 Voita
HeATER CURRENT ............ eireresassanne ererrieresasann 0.3 Ampere
GRID-PLATE CAPACITANCE® ... . o il eeaseseeaes 0.005 max. puf
INPUT CAPACITANCE® . . ..iiinnrincionnoncenancraanan PR vee 6.3 puf
OUTPUT CAPACITANCE®. . . ..ccocvvvunas. heraiiiiaiae ereeeas es 10 puf
MAXIMUM OVERALL LENGTR. ... ...c.0c0uenn .. . 3A”
MAXIMUM SEATED HEIGHT. . . 256"
.;hxnnm DIAMETER . 14&*

VLB

-9
BASE........ mall Wafer Octal 8-Pin, Sleeve
MOUNTING PoSITIO! . Any
* With base sleeve connected to cathode.

As Class A; Amplifier
Maximum ratings and characteristics for the 6SK7-GT are the same as for the 6SK7.

TWIN-TRIODE AMPLIFIER

The 6SN7-GT is a single-ended twin-triode
amplifier having se t‘i)amt‘!: cathode terminals 6 7 GT
for each unit. It is designed for use as a resist- -
ance—coupled amplifier and phase inverter.
ical characteristics are shown in Fig. 2-8,
O TLINES SECTION. The tube may be
mounted in any position.

Y CHARACTERISTICS
HEATER VOLTAGE (A.C. 0r DC.) . . i itriiiiienseenniinnannnnnns 6.3 Volts
HEATER CURRENT . ...t iiitiesieetnnansneneseennsnscnasannnn 0.6 Ampere
DIRECT INTRRELECTRODE CAPACITANCES (Approx.):§
Triode Unit Ty Triode Unit Ty
GridtoPlate ............c..iciinnnenonnn 4 4 upf
GridtoCathode. . ..........c..c.coeivnvnen .. 3.2 3.8 ppl
Plateto Cathode ................c...cc0nnn.. 3.4 2.6 wuf
PlatetoPlate. .. ... ..........civvvennnnnn.. 0.5 puf
Grid to Grid. 0.034 wuf
Grid Tl to Plate T1 . 0.12 ™y

§ With close-fitting nhleld oonnected to cathode

As Class A; Amplifier—Each Unit

Mazsimum ratings and characteristics for each unit are the same as those for the 6j5. Refer
also to the 6F8-G in the RESISTANCE-COUPLED AMPLIFIER CHART

DUPLEX-DIODE
HIGH-MU TRIODE

The 65Q7-GT 18 a single-ended glass tube 6SQ7-GT

containing two diodes and a high-mu triode.
Installation and application are the same as
for the 65Q7,
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Y CHARACTERISTICS
HeatEr VoLTaGE (A.C.or D.C)............ Srrsesserrrtanaaans 6.3 Volts
HEATER CURRENT ... .vovonnersvocasacsnvosnanss Creereaiennes 0.3 Ampere
Triode: GRID-PLATE CAPACITANCE (Approx > ... .. 1.8 uuf
GRID-CATHODE CAPACITANCE (A Kptox ) 42 puf
PLATE-CATHODE CAPACITANCE (Approx.)* 34 upf
MaxiMuM OVERALL LENGTH 3"
MaxIMUM SEATED HEIGHT. 24°
Maxmuum DIAMETER ... 14*
BULB .. .oonvnrnsnnes .. T-9
BASE........vviiinase . .Small Wafer Octal 8-Pin, Sleeve
MOUNTING POSITION. ..... soseesensesansaresrarraoreernrraaaan Any

* With base sleeve connected to cathode

Triode Unit—As Class A; Amplifier
Maximum rating and typical operation for the 6SQ7-GT are the same as for Type 6SQ7.

DUPLEX-DIODE TRIODE

The 6SR7 is a metal tube of the single-
ended type containing two diodes and a
triode in a single envelope. It is designed
for use as a combined detector, amplifier, and
65 R7 automatic-volume-control tube. The plate
family for the 6SR7 is the same as that for
METAL the 6R7. Refer to T 6R7 in RESIST-
ANCE-COUPLED AMPLIFIER CHART
for operating conditions as a resistance-
coupled amplifier. Physical characteristics
arelhownln ig. 1-3, OUTLINES SECTION.
The 6SR7 may be mounted in any position.

Y CHARACTERISTICS
HzaTER VOLTAGE (A.C.or D.C.). ....vvvinenrinnnes ety 6.3 Voits
HEATER CURRENT ........cco0rmenvonnssas PP cereeenese ves 0.3 Ampete
Tysode—Grid-Plate Capacitance (Approx 5 Y 24 uuf
Grid-Cathode Capacitance (Approx. )* .................. 3.0 puf
Plate-Cathode Capacitance (Approx.)* ..... terensateenas 28 uuf
¢ With shell connected to cathode,
Triode Unit as Class A; Amplifier
250 max. Volts
2.5 max. Watts
250 Volts
-9 Volits
16
8500 Ohme
195 Mibampen
. mperes
10000 Ohms
300 Milliwatts

Diode Unit
The diodes are independent of each other and of the triode unit except tor the common cathode.

TRIPLE-GRID SUPER-CONTROL
AMPLIFIER

The 6SS7 is a triple-grid super-control am-
plifier of the single-ended metal type. Its
6557 6.3-volt, 0.15-ampere heater facilitates the
design of eqmﬁent employing a series of
0.15-ampere tu t the total heater
voltage will not exceed 117 volts. Ph
characteristics are shown in Fig. 1-3, OUT-
LINES SECTION. The tube may be mount-
ed in any position.
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Y CHARACTERISTICS
HEATER VOLTAGE (A.C.or D.C.) ... oottt it it e e it e anan e 6.3 Volts
HEATER CURRENT .. 0. tv v vt e on e e an oo atne e veenvnanvnneonne 0.15 Ampere
DIRECT INTERELECTRODE CAPACITANCES:*
Grid to Plate 0.004 max puuf
Input ... .. 5.5
Output. . .. 7 i

* With shell connected to cathode.

As Class A; Amplifier

PLATE VOLTAGE . . .. .t e it it it ittt o ta i teaaaraeae n e ee s 300 max. Volts
SCREEN VOUTAGE . .. o0 ottt it vt cn et it ve it it e n e e i i ae s 100 max, Volts
ScREEN SUPPLY VOLTAGE. . 300 mazx. Volts
GRID VOLTAGE . .. ... 0 min. Volts
PLaTE DisstpaTION. 2.25 mox., Watts
SCREEN DISSIPATION. . 0.35 max. Watt
TvyPICAL OPERATION:

Plate Voltage ........ oo ittt inveancn it et ietan s 100 250 Volts
Screen Voltage . ...........civt ittt iiina s 100 100 Voits

Grid Voltage. . .. .... .o oo iniiiin i i e e -1 -3 Volts
Suppressor. .................civeeearinen.. ... .. .. .. Connected to cathode at socket
Plate Current. ... ........ ..ol 12.2 9 Milliamperes
Screen Current. .. .. .. c.co i e 3.1 2 Milliamperes
Plate Resistance. .. ............o o i 0.12 1 Megohm
Transconductance .. .. .. oo enve vt eenninonnvrnanas 1930 1850 Micromhos
GridBias}............... -35 -35 Volts

t For transconductance of 10 micromhos (approx.).

DUPLEX-DIODE TRIODE

The 6V7-G is a heater-cathode type of tube
opnslisti‘;l bof ;:wo dszies a}:;)d a ltnrl,\ge in a 6v7 G
single bulb. xcept for physical character- -
istics, the 6V7-G is identical to the 85. Di-
mensions are shown in Fig. 2-15, OUTLINES
SECTION. The 6V7-G may be mounted in
any poeition.

PD2 K FULL-WAVE HIGH-YACUUM

Q— RECTIFIER
— 5o '{ }tlie 6\;5 isa fllzll-wave.t high-vacuum
I rectifier for replacement in receivers

snieeo designed for its characteristics. The 6Y 5
‘ heater voltage is 6,3 volts; current, 0.8
o o ampere. The maximum a-¢ plate volt-
H
6J

gﬁ: ger plate is 350 volts (RMS), and

-c output current is 50 ma. Phys-
ical characteristics are shown in Fig.
2-19, OUTLINES SECTION.

H
GT2 Ty

CLASS B TWIN AMPLIFIER

The 6Y7-G is a heater—cathode type of tube
goesb:lx;gx in cime lﬁulb two, high-Imu tatﬁ'iod
g! or class B operation. Installation
and application are the same as for the 79, 6Y7-G
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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FULL-WAVE HIGH-VACUUM
RECTIFIER "°

The 6Z5 is a full-wave, high vacuum
rectifier for replacement in receivers designed
for its characteristics. The heater is designed |, (5 o
625 with a tap so that it may be operated with ‘ )

(tjh: two sections in w:ﬁ:l on 16':? vglltt: ang

.4 ampere, or in par on 6.3 v an

0.8 ampere. The maximum a-c plate voltage 0 e
is 230 volts (RMS), and the maximum d-c " 4
output current is ma. Physical charac-

teriatics are shown in Fig. 2-19, OUTLINES 6K
SECTION.

DETECTOR AMPLIFIER TRIODE

The 7A4 is a three-electrode general-
purpose tube of the heater-cathode type for
use as amplifier and detector. The base fits

7A4 the lock-type socket which may be installed
to hold the tube in any position. Physical
characteristica of the 7A4 are shown in Fig.
2-4, OUTLINES SECTION. For heater
mgg‘n and cathode connection, refer to

Y CHARACTERISTICS
HeEaTER VOLTAGE (A.C.or D.C). ... ....viiiiiiiiiiiia e 6.3§ Volts
HEATER CURRBNT ..o ovvusreeertrecoioennsnsnsnocsosssnscancns 0.31% Ampere
GRID-PLATE CAPACITANCE (APDPrOX.)®. . .. iivereniriinncransnannas 4
GRID-CATHODE CAPACITANCE (APDIOX.)®* . ... .oiviiivrennoananann 34 pupt
PLATR-CATRODE CAPACITANCE (ADProx.)¥ .....oovviinvinnnnonnns 3

* With close-fitting shield connected to cathode.
$ Nominal value is 7 volta. {1 Nomina! value is 0.32 ampere.

As Class A; Amplifier
Maximum ratings and typical operation for the 7A4 are the same as for the 6]5.

BEAM POWER AMPLIFIER

7A5 The 7A5 is a beam power amplifier of the
locking-base type. It is for use in the power-
gtt.:tput stage of radio receivers designed for

ite characteristics.

Y CHARACTERISTICS
HEATER VOLTAGE (A.C.0r D.C.). . oveveneenirrnnnnnenn [ 6.3, Volta
HBATER CURRENT o . cvvvvnvnssosnnnnsasassonnnas it 0. Ampere
Maxmeun OVERALL LENGTH. . ”
Maxmun SEaTED HEIGHT. ”
Maxiqun DIAMETER . M
ASE. . vorrseoncannas Lock- 8-Pin
MOUNTING POSITION. . vees .. .
t Nominal value is 7 volts. } Nominal value is 0.75 ampere.
As Class A; Amplifier
PLATB VOLTAGR . .+ cccvusse sebessracnses [ eereeae 125 mazx. Volta
SceeRN VoLTaGE (Grid No. 2) ...... . 125 max. Voits
PLATE DISSIPATION. . . ceoseeooonnes 5.5 max. Watta
SCREEN DISSIPATION. . . .00veeaeen. tebeeeteesttarasteantananann 1.2 maz. Watts
TYriCAL OPERATION:
Plate Voltage . ...cccvveeenccenn. 110 125 Voits
Screen VOILAGE .....ooveeverinocacnscenne 110 125 Vaita

—238—



RCA RECEIVING TUBE MANUAL

Grid Vol Grid No. 1)* ......oovvnannenns . -9 Volts
o i Voltage. .o o 3 Volte
Plate Current ................ ereesenees 44 Milliamperes
Max.-S Plate Current. . ........v00 45 Milliamperes
Zero-Si Screen Cunent (A 33 Milliamperes
Mn.-sznal Screen Current (App: 9.5 Milliamperes
(Ap, 17000 Ohms
Tnmeon uctance ......... . 5800 6000 Micromhos
Load Resistance. .......... RN 2700 Ohms
Total Harmonic Distortion 10 Per cent
Mazx.-Signal Power Output 22 Watts

* The d-c resistance in the grid arcmt should not exceed 0.1 megohm with fixed bias, or 0.5
megohm with cathode bias.

INTERNAL

HIGH-MU TRIODE

The 7B4 is a high-mu triode of the locking-
base type for use in resistance-coupled am-
o plifier circuits. Phys:cal characteristics are 784
® 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

HEeaTER VoLTAGE (A.C.0or D.C.). . RN 6.3* Volts
HEATER CURRENT .. .. . 0.3%* Ampere
Direcr Im‘zutxcmoox CAPACITANCES—Tnode Umt

Grid to Plate veenen 1.6 sl

Grid to Cathode.. . 36 wuf

Plate to Cathode .. .. ... 34 upf

* Nominal value is 7 volts - Nommal value is 0 32 ampere
Trlode Unit

PLATE VOLTAGE. . e 250 max. Volts

TYPICAL OPERATION and CHARACTERISTICS:
Values are the same as for 6SF5.

POWER AMPLFIER PENTODE

The 7B5-LT is a power amplifier pentode
of the locking-base type for use m the output
stage of radio receivers designed for ita char- 7B5-LT
acteristica, The 7B5-LT u mtuchangeabl
with the 7B5. Physical c teristics are
shown in Fig. 2-7, OUTLINES SECTION.
The tube may be ‘mounted in any position.

Y CHARACTERISTICS
HEATER VOLTAGE (A.C. 0t D.C.) . ..ottt iiiirinennnennnnnns 6.3 Volts
HEATER CURRENT .ttt tittiteenineennarsanssnnensnnsensonons 043t Ampere
1 Nominal value is 7 volts. 1t Nominal value is 0.43 ampere.

As Class A; Amplifier

GKG_l\éizmmum ratings and typical operating conditions for the 7B5-LT are the same as for the

DUPLEX-DIODE
HIGH-MU TRIODE
The 7B6-LM is a multi-unit tube of the
E e ol o one emseope. e 85 7 BO-LM
LM ed f oruseasacom ined detector,

ampliﬁer and automatic-volume-control tube. METAL
The triode unit is recommended for use in

for the R

COUPLEDsSSMPLIFIER CHART. The ) |
7B6-LM is able with the 7B6. Physical characteristics are shown in Fig. 1-4,
OUTLINES SECTIO The tube may be mounted in any position.
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*CHARACTERISTICS

HEBATER VOLTAGE (A.C.0r D.C)... 6.3 Volts
HEATER CURRENT .. ivvvenannanenns 03 Ampere
{ Nominal value is 7.0 volts. n Nommal valuc is 0.32 ampere.
Triode Unit
PLATE VOLTAGE. . .. ii it iittneruannnonssusssecaseeennnsnnnns 250 maz. Volts

TvypicaL OPERATION and CnAnAcrulsncs
Values are the same as those for the 6SQ7.

Diode Unit

The diode units are independent of each other and of the triode unit pt for the
cathode.

PENTAGRID CONVERTER

The 7B8-LM is a multi-electrode tube of
the locking-base t designed to perform

7B8_LM simultaneously the functions of a mixer (first
detecmr) and of an oscillator in superheter-
METAL circuits. The 7B8-LM is interchange-

ab mth the 7B8. The physical charactens-

the 7B8-LM ar nhown in Fig. 1-4,
OUTLINES SECTION The 7B8-LM may
be mounted in any position.

JeCHARACTERISTICS

HEATER VoLTAGE (A.C. or D.C.) 6.3§ Volts
HEATER CURRENT ... .o0urnnnrnnonss . 0.31t Ampere
DIRECT INTERELECTRODE CAPACITANCES:®

Grid No.4toPlate. ................ 0.3 max. puf

GndNo.4toGndNo.2........... 0.2 uuf

Grid No. 4 to Grid No. 1. . e 0.15 unf

Grid No. 1 to Gl'ld NO 2. .iiieeenrsrorsnncsacnrsnas . 0.8 nuf

Grid No. 4 to All Other Electrodes =R-F Input . ..... 00000 10 auf

Grid No. 2 to All Other Electrodes Except Grid No. 1 =Oec. Outpu 3 upf

Grid No. 1 to All Other Electrodea Except Grid No. 2 =Osc. Input 4.8 puf

Plate to All Other Electrodes =Mixer Output . ....... 12 unf

° With shell connected to cathode.
$ Nominal vaiue is 7 volts. 1t Nominal value is 0.32 ampere.
As Froquoncy Converter

PLATE VOLTAGE. . . . .cvoviieicoccssnasnns secarsacasarscansannn 250 max. Volts
ScREEN VOLTAGE (Grids No. 3 and No. §) . . . 100 max. Volta
ANODE-GRIp VorTAGE (Grid No. 2) . 200 maz. Volts
ANODR-GRID SUPPLY VOLTAGEY. . . 250 max. Volits
ToTAL CaTHODE CURRENT. . ...... . 14 max. Milliamperes
TYPICAL OPERATION:

Platholtage ...... reens 250 Volts

Screen ta&e ........... 100 Volts

Anode- Gnd oltage ...... . 250§ Volts

-Grid Voltage ........... -3 Volts
Olcxllator-Grid Resistance (Gnd No. 1. 50000 Ohms
(Approx.) 0.36 Megohm

Convenion Transconductance 550 Micromhos

Conversion Transconductance 64

Plate Current........... 3.5 Milliamperes

Screen Current..... ceves 2.7 Milliamperes

Anode-Grid Current .. ... . 4 Millismperes

Oscillator-Grid Current. .. Cerenanas 0.4 Milliampere

Total Cathode Current. . .... Cebeenestiessaasans 10.6 Milliamperes

Anode-grid supply voltazen in excess of 200 volu reqnire the use of a 20000-ohm voltage-
dropri% resistor by-passed by a 0.1 uf condenser
th grid bias of —20 vol § With grid bias of -35 volts.

BEAM POWER AMPLIFIER

‘The 7C5-LT is a beam power amplifier of
the locking-base type for use in the output

radio receivers. The characteristics
7C5-LT et aruii s b ST 018

T 7C5.  The physical characteristics of

thyepe'lCS-LT g:)wn in Fig. 2-9, OUT-

LINES SECTI The tube may be
pouit:on.
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Y CHARACTERISTICS
HeATER VOLTAGE (A.C.or D.C))........00une tetneeeeaans veeenn 6.3 Voits
HEATER CURRENT .. ..viieerroasannnerssonsssasnsasnenscrsnans 0.453% Ampere
$ Nominal value is 7 volts. {$ Nominal value is 0.45 ampere.
As Amplifier

Ve The maximum ratings and typical operating conditions for 7C5-LT are the same as the

TRIPLE-GRID
DETECTOR AMPLIFIER

The 7C7 is a triple-grid detector a liﬂer
of the locking-base type recommend 7C7
service as a_biased detector. Physical char-

acteristics of the 7C7 are shown in Fig. 2-4,

OUTLINES SECTION. The 7C7 may be

mounted in any position.

Y CHARACTERISTICS
HBATER VOLTAGE (A.C.or D.C.). .. ..iiiiiiniiiieiiiiniienns g& Voits
HEATER CURREBNT «..cvivvinnnntnncacancaas . 0.1 Ampere
GRID-PLATE CAPACITANCE® .............. esessreesetesaenen ves 0. 00 maz. upf
INPUT CAPACITANCE® ... 0iiiiiiiiitrinencnnonersoscorannsonnas sl
OUTPUT CAPACITANCE®. .. ..couuuus teesennciratnienn 6.5 paf
Nominal value is 7 volts. hed Nommal value is 0.16 ampere
With close-fitting shield connected to cathode,
As Class Ay Amplifier
PLATE VOLTAGE .. ...ccceotnncrcncannncasonns Seceesancenssans 300 max. Volts
SCREEN VOLTAGE . « ¢ cccvvrnencrosercocannans Ceesescanasinaraae 100 maz. Volts
SCREEN SUPPLY VOLTAGE. . v cvivvnvrrannnrnee Cerererneseiaaeans 300 mex. Voits
GRID VOLTAGE . .ovvvsvvvnreraoonnossoansrsanss eevaeeaiaeans 0 min. Volts
PLATE DISSIPATION. .. .. besaraseasanes P beraanenen 1.0 maz. Watt
SCREER DISSIPATION. eeeeracerranens PR 0.1 max. Watt
TypicaL OPERATION and CHARACTRRISTICS:
Plate V 100 250 Volts
Screen V 100 100 Volts
Grid Voltage. . vereaes -3 Volts
SUPDIesRor . .. cvciortenitaanns teesesresansenarasns Connectedtommodeatlocket
Internal Shield ............. i rireeeneanas tereeennes . /Connected to cathode at socket
Plate Resistance (ADPIOX.) .. ..cveveevraersoocastnnes 1.2 2 Megohms
Transconductance ............. [ srenesanens 1225 1300 Micromhos
Plate Current. .. ccocevenncrerssrness 1.8 2 Milliamperes
Screen Current. . ... eesinnrreresereaoan ceennennns 0.4 0.5 Milliampere
DUPLEX-DIODE TRIODE
The 7E6 is a multi-unit tube which con-
ains tvao thi‘oldo?k baa n;edmm—mu tnode
is o ing-base
mounted in an tion. 7E6 u d&
signed for uney fnwa combined detector, 7E6
ampliﬁe: and aut tic-vol rol tube
in radio receivers. Physical characteristics of
the 7E6 m shown in Fig. 2-4, OUTLINES
SECTION.
*CHARACTERISTICS
HzaTER VoLTAGE (A.C.0r D.C))... . crenas 6.3 Volts
HEATER CURRENT ...0ovueirevonnansss 0.3 Ampere
$ Nominal value ie 7 volta. 3: Nommal value is 0.32 ampere.

Triode Unit—As Class A; Amplifier
Maximum ratings and typical operation for the 7E6 are the same as for the 6R7.
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DUPLEX-DIODE PENTODE

. The 7E7 is a multi-electrode tube contain-
ing two diodes and a pentode in one bulb.
It is of the locking-base ty¥1 and can be
mounted in any position. he 7E7 is in-
tended for use as_ a combined detector,
amplifier (audio-, radio-, or intermediate-fre-
guem.:y), and automatic-volume-control tube.
I h;gul characteristics of the 7E7 are shown
in Fig. 2-4, OUTLINES SECTION.

Y CHARACTERISTICS

Heatzr VoLrtaGE (A.C. or D.C) 6.3% Volts
HEATER CURRENT .......... 0.313 Ampere
GRID-PLATE CAPACITANCE® . 0.005 max. puf
INPUT CAPACITANCES® . .. vee 4.6 uuf
APACITANCE®. . . .oiviinivrrnannnnunnes Ceerasanesanias 4.6 upf
* With close-fitting shield connected to cathode. .
$ Nominal value is 7 volts. 11 Nominal value is 0.32 ampere.

Pentode Unit—As Class A Amplifier
PLATE VOLTAGE. . o . oovitteioaorsassisrrossascnscesnsssasaesss 250 max. Volts
ScrexN VoLTAGE (Grid No. 2) 100 max. Voits
TypicaL OPERATION:

Plate Voltage .......cooiuiiiiiiiiiiiiiiiiiiiiiieennereas 250 Volts

Screen VOtAZe .. .voiireiiiniinerieriaiiesreiesiosonsenes 100 Volts

Grid Voltage (Grid No. 1). ... ..ovvviviiinnienirennanacsnnes -3 Volts

Plate Current. .. ... 00 . ittt iiierineeiiieaannannneens 7.5 Milliamperes
%?:t:n Current. (Ao JrrrriI e (1)(7": Mﬂlial:nm

Resistance 28 T . P . egohm
Ti uc pprox .................................... 1300 Mig'omhou
Grid Bias for transconductance of 2 micromhos...........o0vuuen -42.5 Volts
6Tz STy

TWIN-TRIODE AMPLIFIER

. oc{ye TF7 i.t. multi—ele;itxodet tubehpfh the PTz Ol
ing-base type emplo wo high-mu
7F7 triodes in one bulb. lgl wﬂ!ﬁ» found useful
as an amplifier or a phase inverter. The two

units are independent except for the common Krz o K1y
heater. Physical characterstics of the 7F7
are shown in Fig. 2-4, OUTLINES SEC- =(s)
TIONS. The 7F7 can be mounted in any H gs H
position, 8AC
Y CHARACTERISTICS
HEATER VOLTAGE (A.C. ot D.C.) . .. ..ciiiiiiiiiiiiieianne PP 6. Volts
HeaTBR CURRENT........ e atieesietannnaieteintnanas P 0.3 Ampere
$ Nominal value is 7 volts. 1t Nominal value is 0.32 ampere.
Each Triode Unit—As Class Ay Amplifier
PLATE VOLTAGE . . o . covtsieransssesenrsennnionsasnsscesossanss
GRID VOLTAGE «.viivuseestesusessnnvansssneenosiorssssnsssnes
PLATE DISSIPATION. ... ivvvnneununaennesesasessoncnnonssnnass
TyYPICAL OPERATION:
e VOILBEE ... oivnrrviieinrenrionnenseesenansssinnennes
Grid Voltage. ............ et s e ab et etees st rearrans
Plate Current. . .. c.oooviniiirniiinnioseeanrnsereeesnosssnnns
Plate Resistance. ...
Amplification Factor .
Tranaconductance ..........cccvuennnencane Cevereveneersanane
TELEVISION AMPLIFIER
PENTODE
7G7 l The 7G7/1232 is a triple-grid tube of the
locking-base type. It is intended for use in

video amplifiers of television receivers and in

]232 other applications where a tube having high
transconductance is required. Physical char-
acteristics of the 7G7/1232 are shown in Fig.
2-4, OUTLINES SECTION. The 7G7/1
can be mounted in any position.
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Y CHARACTERISTICS
Hntn Vorrace (A.C. or D L7 6.3§ Volts
HEATER CURRENT . PN 0.451% Ampere
GRID-PLATE CAPACITANCE® ««nvvvverrrsnnnnnes Ceeeesiiaaniann . . ol
INPUT CAPACITANCE® . ... .viiiiininaronnnrnensosnensossnnsonsns
PUT CAPACITANCEY, . . ...ooiiviiinrreraranvenssnsnnrnsnanss
* With close-fitting shield connectcd to cathod
$ Nominal value is 7 volts 13 Nominal value is 0.48 ampere.
As Class A; Amplifier
PLATE VOLTAGE . . . .. . teeieteienaniiisestscsssssasnsnnnns s 250 max. Volts
SceEEN VOLTAGE (Grid No. 2)...... veienes eseeiaaesans eeees . 100 masx. Volts
SCREEN SUPPLY VOLTAGE. . ......... Cereenans Cericasiesabearans 250 max. Volts
PLATE DISSIPATION 1.5 max. Watts
SCREEN DISSIPATION. . . c00vveennes e 0.2 max. Watt
TyrPicaL, OPERATION:
Plate Voltage ves 250 Volts
Screen . 100 Volts
Grid Voltaxe (Gnd No. 1) ‘e -2 Volts
Suppressor. . ...oceveven Connected to cathode at socket
Plate Current. .. . .....oconuuans 6 Milliampeyes
Screen Current. . ... iiiiiiiinn, ersrireaaaens Ceerererenen 2 illiam;
Resistance (APprox.) ..........coveeevncnens [N 0.8 Megohm
DOCONAUCLADCE & o iiv vt i ttiiinrorencuansronnsonesesasnes 4500 Micromhos
Grid Volage® . o itteiiiietirennentnsresassstrsscannnss -6 Volts
® For cathode current cut-off.
TRIPLE-GRID SUPER-CONTROL
AMPLIFIER
The 7H7 is a tnple-gnd amplifier of the 7H7
locking-base type. ical characteristics
are shownin Fig. 24, 0 TLINES SECTION.
The tube may be mounted in any position.
*CHARACT ERISTICS
Hzatzn VorTacE (A.C.or D.C).. e re e ee s 6.3 Valits
HeaTER CURRENT 0.31t Ampere
Dirrcr Immmnonz CnAanncss *
Grid to Plate. ...... 0.007 max. ppl
BPUL . .l..ae . 8.0 nupf
Output......... 70 nuf
* With cloee-ﬂmnz alueld eonnected to mthode.
$ Nominal value is 7 vol $$Nominal value is 0.32 ampere.
As Class A; Amplifier
PLATE VOLTAGE. . e .. 300 max. Volts
ScreEN VOLTAGE (Gnd ‘No. 2) R 150 mazx. Volts
SCEEN SUPPLY VOLTAGE .. ..... 300 max. Volts
Grip VoLracs (Grid No. 1) 0 min. Volts
PLATE DISSIPATION. . Ceeeeees Cers e 2.5 max., Watts
ScRREN DISSIPATION . . 0.5 max. Watt
'l’nxcu. Onunou as Chu An Amphﬁer'
Plate V e 100 250 Volts
Scree V 100 150 Volts
Connected to cathode at socket
Intzml Shield Connected to cathode at socket
Grid Voltage. . e cees . -1 -2.5 Volts
Plate Current. . N .- 8.2 9.5 Milliamperes
Screen Current .o e . 3.3 35 Milliamperes
Plnte Resistance (Approx.. ey vees 0.25 0.8 Megohm
nsconductance ce e 3800 3800 icromhos
Gnd Voltage for Transconductance =35 micromhos. . . . . -12 -19 Voits
TRIODE-HEPTODE CONVERTER
The 7J7jan multl-electrode tube comiltmg
of a triode oscillator and a 0& mixer in 7 J7
single bulb. It i of the locking-base Pzpe

can be mounted in an; ition.
ical characteristics 7 are showa “in
Fig. 2-¢, OUTLINES SECTIO!
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*CHARACTERISTICS
HeaTER VoLTacB (AC.or D.CH. . 6.3§ Volts
HEeATER CURRENT .. ... 0.31t Ampere
DIRECT INTERELECTRODE CAPACITANCES#*
Heptode Grid No. 1 to Heptode Plate e s 0.01 max. upfl
Heptode Grid No. 1 to Triode Pla 0.1 max. u
Heptode Grid No. 1 to Triode (:nd and Heptode Grid No 3 0.2 max, puf
Trlode Grid to Triode Plate 1.0 nul
Heptode Grid No. 1 to All Other Electrodes =R-F Inpu 55 puf
Tnode Plate to All Other Electrodes Except Tnode Gnd No. 1
Heptode Grid No. 3 =Osc. Output 2 uuf
Tnode Grid and Heptode Gnd No. 3 to All Other Electrodec Except
Triode Plate =Osc. Ing . 8.5 nuf
Heptode Plate to All Other Electrodes = Mixer Output 75 uuf
** With close-fitting shield connected to cathode.
{ Nominal vlaue is 7 valta. 11 Nominal value is 0.32 ampere.
As Frequency Convarm
HEeprTODE PLATE VOLTAGE . .. e ee e 300 max. Voits
HEPTODE SCREEN VOLTAGE (Gnds No. 2, dand 5) PP 100 max. Volts
HEPTODE SCREEN SUPPLY VOLTAGE e 300 max. Volts
HerTOoDE CONTROL-GRID Vox,ncs (Grid No 1) 0 min. Volts
TRIODE PLATE VOLTAGE. . 150 max. Volts

TRIODE PLATE SUPPLY VOLTAGE®,
HEPTODE PLATE DISSIPATION .
HEPTODE SCREEN DISSIPATION
TRIODE PLATE DISSIPATION. . .
ToraL CatHopE CURRENT. . ..
TYPICAL OPERATION:

Heptode Plate Voltage .. .. .. ......coiviv i in i vnenn. 100

Heptode Screen Voltage . e e 100

HeptodeControlGndVoltage -3
T'riode Plate Voltage. . 100 250* Voits

50000

0.3

260

300 max. Volts
0.5 max. Watt
0.3 max. Watt
1.25 max. Watts
14 max. Milliamperes

Triode Grid Resistor. .
Heptode Plate REBIBLANICE . .« v vn vn v or e vneae s

Conversion Transconductance. . . 300
Heptode Control-Grid Voliage for conversion transcon-

uctance of 2 micromhos ........ . ~20 -20 Volts
Heptode Plate Current. . ... 1.1 1.3 Milliamperes
Heptode Screen Current. . 3.1 29 Milliamperes
Triode Plate Current .. .. 3.7 5.4 Milliamperes
Triode Grid and Heptode Gr 0.3 0.4 Milliampere
Total Cathode Current. . 8.2 10 Milliamperes

* Applied through 20000-ohm voltage-droppmg resutor

Characteristics of Triode Unit Only

The transconductance of the triode unit, not oeclllatmg. is appu'oxxmal.ely 1350 micromhos
wher the plate voltage is 150 volts and the grid voltage is ~3 vol

PENTAGRID CONVERTER

The 7Q7 is a multi-electrode vacuum t.ube
of the locking-base type designed to
form simultaneously the functlom of a
7Q7 mixer (first detector) tube and of an oscillator
tube in superheterodyne circuits. Dimen-
sions of the 7Q7 are shown in Fig. 2-4, OUT-
LINES SECTION. The tube may be

mounted in any ition. Installation (ex-
cept for the socket) and application are
similar to that for the 65A7.
*CHARACTERISTICS
Hater VoLTAGE (A.C. or D.C)). . [ 6.3¢ Volts
HEATER CURRENT . . e e ea s 0.3%+ Ampere
Dirrcr lm:nnucmonn CAPACITANCES!]
Grid No. 3 to All Other Electrodes and Base Shell =R-F Input 9 uuf
Plate to All Other Electrodes and Base Shell -Mlxer Output 9 wvuf
GndNo.lt.oAllOtherElectroduandBaseShel 7 pul
Grid No. 3 to Plate. Cher s 0.2 max. uuf
Grid No. 1 to Grid No. 3.’ e te et re e anas e 0.2 max, pul
Grid No. 1 to Plate 0.15 max. puf
Gréwo 1 to All Other Electrodec (Except Cathode) ‘and Base 5 st
Grid No. 1 to Cathod 2.2 uut
Cathode to All Other Electrodes (Ex pt Gi No. 1) and Base
Shell.....0.... Ve vaes 6 uuf

t With clooe-ﬁttmg :hxeld oonnected t.o cathod
* Nominal value is 7 volts. » Nominal value is 0.32 ampere.
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As Froquency Converter

PLATE VOLTAGE, . . O, 300 max. Volts

Grid No. 2 AND No. 4 VoLTacs. . Cere e ei e e e an b 100 max. Volts

GRIDS NO. 2 AND NO. 4 SUPPLY VOLTAGE . . v v anon ononoennon o 300 mazx. Volts

GRrIp No. 3 VOLTAGE . .. 0 méin, Volts

PLATE AND Grips No. 2 anp No. 4’ Dtssxunou {(Total) . 2 max. Watts

Grips No. 2 AND No. 4 DisstPaTION. . .. . 1 max. Watt

ToTAL CATHODE CURRENT . 14 max. Milliamperes

TYPICAL Orn/mon with Self- Excntatlo
Plate Volta, - 100 250 Volts
Gnleo.ZandNo 4Voltage 100 100 Voits
GﬁdNo.3(Control)Voltage 0 0 Voits
Grid No. 0 0 Volts
GridNo.lReuswr e erre e e e e s 20000 Ohms
Plate Current 3.3 3.5 Mllhamperu
Gncho.ZandNo 4Current 8.5 8.5 Milliamperes
Grid No. 1 Current. ..... e Cees . 0.5 0.5 Mlllumpero
Total Cathode Current. . 12.3 125 Milliamperes
Plate Resistance (Approx) . 0.5 1 Megohm
Conversion Transconductance . 525 550 Micromhos
Conversion Transconductance (Approx.)i 2 2 Micromhos

1% With grid No. 3 bias of —35 volta.

POWER AMPLIFIER PENTODE

in Fig. 2-19,
tube may be mounted in any position.

*CHARACTERISTICS

Hzatzr VoLTace (A C. or D [ %) N 63(parallel)
Hearzr CURRENT .

As Class A; Amplifier

PLATE VOLTAGE. . . ‘e

ScrxeN VOLTAGE.

PLATR DissipaTio

SCREEN DISSIPATION. . . .
TyricaL OPRRATION and Cmucnxxsnc&

Plate Voltage .......... e ee e ee s 100

Screen VOILARE +. .. .. neerrneneesoernenonons 100
GridVolu‘z

Mazx.-Signal Plate Current. .
Zero-Signal Screen Current
Max.-Signal Screen Current
Plate Registance (Approx )
Transconductance ...
Load Resistance .
Total Harmonic Distortion .-
Max.-Signal Power Output .

TRIODE-PENTODE

pentode in one bulb. The triode may

nection, refer to the 6AR8.
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The 12A5 is a power amplifier pentode
designed for use in a-c/d-c receivers or in
automobile receivers. The heater is center-
tapped to provide for either series or parallel
operation. Pthlcal characteristics are shown

UTLINES SECTION. The

12A5

12 6(senes) Volts

180 max.
180 max.
8.25 max.

2.5 max.

The 12B8-GT is a heatercathode type of
tube combining a high-mu triode and an xg:
used as & detector and the pentode as an rf
or i-f amplifier. Heater operation is similar
to that of the 12A8-GT except for the differ-
ence in current rating. For cathode con-

Ampere

Volta.

Milliamperes
Milliamperes
Milliamperes
Milliamperes
Ohms

Micromhos
Ohms

Per cent

Watta

12B8-GT
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CHARACTERISTICS
HEATER VOLTAGE (A.C. ot D.C) ... hiiiiniveninvnnnisarnenenss 128 Volts
HEATER CURRENT +.0vvovcnonnoursrorntossssatssesneancsannsns 03 Ampere
DirgcT Im-nm.xcnons CnAcmmcn

Triode Grid to Triode P 23 upf
Triode Grid to Triode Cathode npf
Triode Plate to Triode Cathode 6.3 wuf
Pentode Grid to Pentode Plate. . 0015 iy
Pentode Input .. ..oovevvieinnenrronnancnoasas ‘e 5.2 unf
Pentode Qutput......... renes I 9.6 uuf
Pentode Grid to Triode Grid.. . .... Ceirrrraenaes Craerenens e 0.002 upf
Pentode Plate to Triode Grid . ... .. viivnieiiviiiennnannnnen 0.078 uaf
Pentode Grid to Triode Plate ..... Ceriesesseacnas P P 0.003 uuf
MaxmsusM OVERALL LENGTH. ....... Craeasreeeeians Ceveesearans 35"
MaxauM SEATED HEIGHT . . oo v iiivvviieenrnanonnas ereenneann
MaxiMuM DIAMETER .. ... tetetsetiisasasasnansaan PP eus 11“"9'
Skirted Miniature
. . Intermediate Shell Octal 8-Pin
.......................................... Any

As Class A; Amplifier

Triode Unit  Penlode Unit
20 20

PLATE VOLTAGE . . . . 0vuvcerssecarccsosnsnasnornens Volts
ScREEN VOLTAGE (Grid No. 2) ........covuunnnnsn . - 90 Volts
Grid VoLTAGE (Grid No. 1) .. .. o] -3 Volts
PLATE CURRENT. ...... 2.8 7 Milliamperes
ScrEEN CURRENT..... - 2 Milliamperes
AMPLIFICATION Factor 90 -
PLATE RESISTANCE . 37000 200000 Ohms
TRANSCONDUCTANCE . X 2400 1800 Micromhos
TRANNCONDUCTANCE with ~42.5 volts bias . - 2 Micromhos
Kp2 PDy
TWIN DIODE I OMO
o2
The 12H6 is a metal tube of the heater- 3

cathode type containing two diodes in one
]2H6 envelope.  Except for the heater rating of
12.6 volts and 0.15 ampere, the electrical e H
charactemtlcs are the same as those of the W W/
6H6. 5: characteristics are shown in ° o
Fig. 1-1, OUTLINES SECTION. The tube KEY
may be mounted in any position. s L]
7Q
Gz

PENTAGRID CONVERTER

The 12SA7-GT is a pentagrid converter of O /
the heater-cathode type. Except for its
]2SA7_GT heater which operates at 12.6 volts and 0.15
ampere, and the interelectrode capacitances
the electrical and physical characteristics of

the 12SA7-GT are the same as those of the
6SA7-GT. For heater operation, refer to

the 12A8-GT. SL KEY G3
GT-8AD
HIGH-MU TRIODE P

The 12SF5-GT is a high-mu triode of the G
heater-cathode type. Refer to the 6SF5 for

electrical characteristics except capacitances
]2SF5-GT and heater rating. The heater is designed e
for operation at 12.6 volts and 0.15 ampere; K

refer to the 12A8-GT for discussion of heater
operation, Dimensions are shown in Fij o o
2-5, OUTLINES SECTION. The 12SF5-GT NC™KEY™~"H

may be mounted in any position.
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DIODE SUPER-CONTROL
AMPLIFIER PENTODE

dedm t1251-‘7 is a metal f.gnbeI ofi gl:le single-
en ype containing a single diode and a
super-control amplifier pentode. Except for
the heater rating of 12.6 volta and 0.15 ]28 F7
a‘:;:ge;e. the electrical and physical charac-
tics of the 12SF7 are the same as those
of the 6SF7. For heater operation, refer to
the 12A8-GT. The 12SF7 may be mounted
in any position.

TRIPLE-GRID SUPER-CONTROL
AMPLIFIER

The 12SG7 is a metal tube of the single-
ended type. Except for the heater rating of
12.6 volts and 0.15 ampere, the electrical and ] 23G7
physical characteristics of the 125G7, are the

same as those of the 65G7. For heater

[ tion, refer to the 12A8-GT. The

125G7 may be mounted in any position.

TRIPLE-GRID DETECTOR AMPLIFIER

f’It‘ge 12_S.{7—G"I‘:1 is a sing_l';e};endel«za glass ttubg

of e triple-grid type with a sharp cut-of

characteristic. Except for the heater rati ]28 J7-GT
of 12.6 volts and 0.15 ampere, the electrica

and physical characteristics of the 12SJ7-GT

are the same as those of the 65J7-GT. For
heater operation, refer to the 12A8-GT.

TRIPLE-GRID SUPER-
CONTROL AMPLIFIER

The 12SK7-GT is a triple-grid super-control
amplifier having single-ended construction. -
Exggi for its heater rating of 12.6 volts and ] 25K7 GT
0.15 ampere, the electrical and physical char-
acteristics of the 12SK7-GT are the same as
thoee of the 6SK7-GT. For heater operation,
refer to the 12A8-GT.

TWIN-TRIODE AMPLIFIER

The 12SN7-GT is a single ended twin-
triode amplifier having separate terminals for
ez;c{tz%athtﬁe. %xc(:]egt for the hhe:tef ratin| ]2 S N7 GT
[ .6 volts an ,3 ampere, the electrica -
and physical characteristics of the 12SN7-GT
are the same as those of the 6SN7-GT. For
heater operation and cathode connection,
refer to the 12A8-GT and 6AS8, respectively,
but give consideration to the greater heater
current of the 12SN7-GT.

DUPLEX-DIODE
HIGH-MU TRIODE

The 12SQ7-GT is a single-ended glass tube
containing two diodes and a bi ~$u triode ]2SQ7_GT
in a single envelo?e. Except for its heater
rating of 12.6 volts and 0.15 ampere, the
electrical and physical characteristica of the
125Q7-GT are the same as those of the
6SQ7-GT. For bheater operation, refer to
the 12A8-GT.
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DUPLEX-DIODE TRIODE

The 125R7 is a metal tube of the single-
ended type containing two dxode' and a
triode in a single envelope. ysical char-
acteristics are the same as thoue of the 6SR7.
Except for the beater rating of 12.6 volits
and 0.15 ampere, and the capacltaneen. the
electrical chanctennue- of the 12SR7 are the
same as those of the 6SR7. The capacitances
of the 12SR7 are: grid-plate, 2.4 uuf. grid-
cathode, 3.6 uuf; plate-cathode, 2.8 upuf.

TRIPLE-GRID SUPER-CONTROL
AMPLIFIER

The 14A7/12B7 is a super-control amplifier
gentode of the locking-base type. Except for
ter rating and ca gumneu. the electrical
characteristics are the same as those of the
6SK7. Grid-plate gamanee is 0.005 uuf;
input, 6 uuf; output, The heater is
designed to be opera at 12.6 volts and
0.15 ampere (nominal values are 14 volts,
0 16 ampere) Dimensions are shown in
'ﬂ UTLINES SECTION. The
14, 7/1287 may be mounted in any position.

POWER AMPLIFIER PENTODE

The 25A6-GT is a power amplifier pentode

designed for use in “d-c power line” or

25 A 6-GT “universal” type receivers. The electrical
characteristica of the 25A6-GT are the same

as those of the 25A6. Dimensions are shown

in Fig. 2-8, OUTLINES SECTION. The
tube may be mounted in any position.

RECTIFIER-PENTODE

The 25A7-GT is a heatercathode type of

tube containing a half-wave rectifier and a

- gwer amplifier pentode in one envelope.
ectrical charactemua are the same as

those of the 25A7-G. Dimensions are shown

in Fl%; 2-8, OUTLINES SECTION.  The
‘T may be mounted in any position.

DIRECT-COUPLED POWER
AMPLIFIER

The 25B5 is a multi-electrode tube of the
2 5B 5 heater-cathode type consisting of two triodes
in one bulb. It is used chiefly for replacement
in receivers designed for its characteristics.
One triode, the driver, is directly connected
to the second, or output, tnode The tube
may be mounted in any position,

*CHARACT ERISTICS

HeaTeR VOLTAGE (A.C. or DC) 25.0 Volte
HEATER CURRENT . Ceeans 0.3 Ampere
Maxiaus OVERALL LENGTH......... . . 44
MaxiuuM SEATED HEBIGHT.. . .......iviiiinennsnn tesenesaanes 3R’
MAXIMUM DIAMETER......... Cherisesaaeas reemeenieeenaens 14°
BULB o veetuoaaerneosvrsancaunsoesnssssnsasoseanssrassnnans ST-12
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MANUAL

As Class A, Power Amplifier
OUTPUT-TRIODE PLATE (PT1) VOLTAGE .. .. ...t vt vcvuvnnnononnnes
INPUT-TRIODE PLATE (PT1) VOLTAGE. . v cc ct cecvceve vaceneonenon
OUTPUT TRIODE PLATE DISSIPATION .. .. vi vt veunnnosve v nevevnas
INPUT TRIODE PLATE DISSIPATION. . ...

TYPICAL OPERATION & nd CHARACTERISTICS:

Output-Triode Plate Voltage. 110
Input-Triode Plate Voltage 110
Input-Triode Grid Voltage. 0
Pezk A-F Grid (GT1) Voltag 29.5
Qutput-Triode Plate Current. 45
Input-Triode Plate Current. . 7
Plate Resistance (Approx.) . .......cc.cccevvnvnveeess. 11500
Transconductance (GTitoPTa) .....oconiiiiiiiion e 2200

Resistance. . .. .......c.ciiiiiiiaiianennennnenns 2000
Total Harmonic Distortion .. ........c.covvvv v vnnnns 9
Power QUtput. ... .. 0.ttt ce vt it ir e te e e s 2

TRIODE-PENTODE

The 25B8-GT is a heater-cathode type of
tube containing a high-mu triode and an r-f
pentode in one envelope. The triode unit
may be used as a detector or amplifier and the
pentode unit may be used as an r{ or i-f
amplifier. Heater operation is similar to that
of the 25A6 except for the difference in current
Refer to the 25A6 for information

. Physical character-
istics of the T are shown in Fig, 2-5,
OUTLINES SECTION. The 26B8-GT can
be mounted in any position.

180 max. Volts
180 max. Volts
8.5 max. Watts
1.1 max. Watts

180 Volts
180 Volts
0 Volts
29.5 Volts
46 Milliamperes
5.8 Milliamperes
15000 Ohms
2300 Micromhos
4000 hms
9 Per cent
38 Watts

25B8-GT

CHARACTERISTICS

HeaTer VoLTaGE (A.C.0or D.C). ..., eeeieceeiernsas ceeeiaian 25 Volts
HEATER CURRENT ... .u.ievuuriverrcnecnctonananas sestenanaan 0.15 Ampere
DIRECT INTERELECTRODE CAPACITANCES:

Triode Grid to Triode Plate (Approx.) ............ eseraeenaen 2.2 iy

Triode Grid to Triode Cathode (Approx.)....... Ceesersiitaaeas 5 uuf

Triode Plate to Triode Cathode (Approx.).......c.eeceeuennuss 4.6 nuf

Pentode Grid to Pentode Plate. . ... sesarersrraen sesesssiianas 0.02 unf

Pentode Input ....... eereesne eeerraeasassines eresessenanes 5.5 upf

Pentode OQutput. .. ........... 10 uuf

Pentode Grid to Triode Grid. . 0.02 il

Pentode Plate to Triode Plate. 0.075 puuf

Pentode Grid to Triode Plate . .........cco0vvviiiininennnaas, 0.009 napf

As Class A; Ampiifier
Triode Unit  Pentode Unit

PLATE VOLTAGE. . ., ..uoiuounn Ceaeenerriiiaans ceeien 100 100 Volts
ScREEN VOLTAGE (Grid No. 2) ........... ieseseneanan - 100 Volts
Grid VoLTAGE (Grid No. 1) .............. Cieeceanenn -1.0 -3 Volts
PLATE CURRENT. ......c000een besesesneiaens cens 0.6 7.6 Milliamperes
ScREEN CURRBNT....... PN - 2 Milliamperea
AMPLIFICATION FACTOR. . ..o0ocovniinnnnnns ererieees 112 -
PLATE RESISTANCE .. .0, i.iiiecieerarasusioineranens 75000 185000 Ohms
TRANSCONDUCTANCE . ouuvrvvasaaasunosronans Ceveens 1500 2000 Micromhos
TRANSCONDUCTANCE with —41 volts bias. .............. - 2 Micromhos

BEAM POWER AMPLIFIER

The 25C6-G is a beam power amplifier
of the heatercathode type, similar to the
6Y6-G except for its heater rating of 26
voits and 0.3 ampere. Physical character-
istics are shown in Fig. 2-21, OUTLINES
SECTION. The tube may be mounted in
any position. For electrical characteristics,
refer to the 6Y6-G.
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MANUAL

25N6-G

25Y5

32L7-GT

DIRECT-COUPLED POWER
AMPLIFIER

The 25N6-G is a multi-electrode type of
tube like the 25B5 consisting of two triodes
in one bulb. Refer to the 256B5 for electrical
characteristics. Physical characteristics are:
maximum overall length, 44} in.; maximum
seated height, 3 in.; maximum diameter,
1 & in.; bulb, ST-12; base, small shell octal
7-pin. The tube may be mounted in any
position.

RECTIFIER-DOUBLER

The 25Y5 is a high-vacuum rectifier which
is designed for half-wave rectifier service on
a 220-volt supply. The heater voltage is 25
volts, heater current, 0.3 ampere; maximum
heater-cathode potential, 3! volts; max-
imum peak inverse voltage, 700 volts; the
maximum d-c output current is 75 ma., and
the maximum a-c plate voltage (RMS) is
235 volts. Physical characteristics are shown
in Fig. 219, OUTLINES SECTION. The
tube may be mounted in any position.

RECTIFIER-BEAM POWER
AMPLIFIER

The 32L7-GT is a heater-cathode type of
tube containing a half-wave rectifier and a
beam power amplifier in one envelope, The
heater is designed for series 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 socket which
may be installed to hold the tube in any

tion.  Physical characteristics of the

L7-GT are shown in Fig. 2-8, OUTLINES
SECTION.

CHARACTERISTICS

HeATER VOLTAGE (A.C. or D.C.) .. .. iviiieriiiiinnnnnnnnannns

HeaTER CURRENT . ...

...... tesrserssaresrersesarrreactcrsresen

PLATE VOLTAGE. . . . oiiirnereronserasesncsssnanonasons

SCREEN VOLTAGE (Grid No. 2) .........ooivvnvninnnnnns 90
GRID VOLTAGE (Grid No. 1) .. ...ovvvvvnnrrnnnennneannn -5
PLATE CURRENT. .0vvvviininnerenrensseesnraeronnnnonns 38
SCREBN CURRENT .. 0vtvteoeensocarosrsnsaseceoannnnns 3
PLATE RESISTANCE (ADPIOX.) . cvvivrenenennnanconnanas 15000
TRANSCONDUCTANCE . v trsveerrorancoancanaeessvas 6000
LOAD RESISTANCE . ......c00000e 2600
ToTtaL HArMONIC DISTORTION . 5.3
SgcoND HarMONIC DISTORTION 2.2
Tarep HArMONIC DISTORTION. . 4.6
PowBR QUTPUT ..........0nu. 0.8

Rectifier Unit

HALF-WAVE HIGH-VACUUM
RECTIFER

The 45Z3 js a minjature half-wave rectifier
of the heater-cathode type. It is designed
for use in a-c/d-c/battery-operated portahle
receivers where small size and low heat dis-
gipation are important. Physical character-
istics are shown in Fig. 2-2, OUTLINES
SECTION. The tube may be mounted in
any position.
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Milliamperes
Milliamperes
Ohms
Micromhos
Ohms

Per cent
6.5 Per cent
55 Per cent
1.0 Watt

125 max. Volts
60 max. Milliamperes
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FCHARACTERISTICS
HeaTsR VOLTAGE (A.C. orDC.)... 45 Volts
HEATER CURRENT .. ... 0.075 Ampere
As Half-Wave Rectifler
PEAK INVEREE VOLTAGE . .. ...ttt ininin vt ie it on i ievnnn s ons 350 max. Volts
PEAX PLATE CURRENT .. .. 390 max. Volts
D-C HzATER-CATHODE POTENTIAL . | 175 max. Volts
Wire ConDENSER-INPUT FILTER:
A-C Plate Volugh(RMS) 117 max. Volts
Total Effective te Supply Impedance 15 min. Ohms
D-C Output Current. . 65 max. Milliamperes
Ko, PO
OMO RECTIFIER-DOUBLER
The 50Y6-GT is a full-wave, high-vacuum
o2 (3) Z rectifier of the heater-cathode type. This

tube may be used in “transformerless’” re-
ceivers of the *“universal (a-c/d-c)” type.

" O, /o w Refer to the 25A6 for heater tion and

cathode connection, but note the difference
o in heater rating 15h ical charactensum of
KEY kg the 50Y 6—GT are shown in Fig. 2-8, OUT-
NC ! LINES SECTION. The 50Y6-GT can be
G-7Q mounted in any position.
Y CHARACTERISTICS

HeaTER VOLTAGE (A.C.or D.C.). . . ... it it it nnnen,
HEATER CURRENT .. 0vvtiieniiniineeeinaannoanesennannnnnens

As Rectifier or Doubler

PEAK INVERSE VOLTAGE . ....cc.vvvvnnnnnnen PP
PRAK PLATE CURRENTPER PLATB. . ..oovviviniiieniinninnnnes
D-C HEATER-CATHODE POTENTIAL. .00 vvvvvnnncerroncennnennnnnn
A8 HALF-WAVE RECTIFIER:*
A-C Plate Voltage l;i:r Plate (RMS)....... 117 150
Total Effective te-Supply Impedance
perPlate ... .. it iiiiiiieneen 15 min. 40 min.
D—C Output Current per Plate . ......... 75 max. 75 max.
AS VoLTAGE DOUBLER!
Half-Wave

A-C Plate Vol per Plate (RMS) ... ........... 117 max.
Total Effective lau-Supply Impedance per Platet . 30 min.
D-COutput Current. ... ............covnennnnnn. 75 max.

* The two units may be used separately or in parallel.

RECTIFIER-DOUBLER

The 50Z7-G is a full-wave, high-vacuum
rectifier of the heater-cathode t. for use
in “transformerless” receivers of the “uni-
versal (a-c/d-c)” type. The heatermprovnded
with a tap for the operatjon of a Eanel lam
Dimensions are shown in Fig. 2-17,

LINES SECTION. The tube may be
mounted in any position.

Y CHARACTERISTICS
HeatER VoOLTAGE (A.C. or

Entire Heater (Pins No 2 an(f No. 6).

Panel Lamp Section (Pins No. 6 and No 7) with 0 15 ampere
flowing between pins No 2 and No

HeaTeER CURRENT .. .. ...

As Rectifier or Doubler

PRAK INVERSE VOLTAGE.
PBAK PLATE CURRENT PER PLATE . e teeteeres e
D-C HEaTER-CATHODE POTENTIAL ..
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50Y6-GT

50
0.15

700 max.
450 max.

Voits
Ampere

Volts
Milliamperes

350 max. Volts

235 max.

100 min.

75 max.

Full-Waye
117 max.
15 min.

75 max.

Volts

Ohms
Milliamperes

Volta
Ohms
Milliamperes

5027-G
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As HALR-WavE RecTIFIER:*

A-C Plate Voltage per Piate (RMS) . .. 117 235 mexz. Voits
Total Effective Plate-Sup; y Im nce per Platet .. 15 min. 15 min. Ohms
D-C Output Current per .. 65 max. 65 max. Mxlhampu‘u

As VOLTAGE DoOUBLER:

A-C Plate Voltage petPlate (RMJ‘l 117 max. Volts
Total Effective tz-Supplylmpe nceperPlate 15 mén. Ohms
D-COutputCurrent B e be e e e aer e e as e un 65 maz. Milliamperes

* The two units may be uaed neparately or in parallel.

RECTIFIER-BEAM POWER
AMPLIFIER
The 70L7-GT is a heatercathode type of
tube which combines in one bulb a haif-
70L7-GT wave rectifier and a beam power amplifier.
It is designed for use in cm:\uu em,| o g

heaters_connected in_ series. 5:1
acteristics are shown in Fl—f 28, UTLINES
SECTION, The 70L7-GT may be mounted
in any position. 8AA
8=08AM UNIT
*CHARACTERISTICS
Hzater VoLTAGE (A.C. orDC) 70 Volts
HzATER CURRENT .. ... 0.15 Ampere

Beam Power Amplifier Unit

PLATRE Vm.nc: .. 117 max. Volts
SCREEN VOLTAGE. . 117 max. Voits
PLATE DISSIPATION. . . .+ vs vvas vs vvve vn vw e om tmsnsenenenenrnnns 5 max. Watts
SCREEN DISSIPATION . . . . 1 max. Watt
TYPICAL Ormnon and Cmnc-rnmxcs-—CIau Ay’ Ampiifier:
Plate Voltage . 110 Volts
Screen Vol . 110 Volts
Grid Volta -75 Volts
Peak A-F Grid Voltage. . ves 75 Volts
Zero-ngnalPlateCment‘.... e ee e e s e et ettt esenan 40 Milliamperes
Mu-ngmlPlnteCurrent 43 Milliamperes
M ngnangr“eenCcurrentt(( prox) :6'1 Mﬁlﬁh:mperes
ax.-Signal een Curren pprox mperes
Plate Resistance. ........ vene Ve veeo 15000 Ohms
Transconductance ......... 7500 Micromhos
Total Harmonic Distortion . 10 Per cent
Mazx.-Signal Power Output . 1.8 Watts
PrAX INvERSE VOLTAGE. 350 mox. Volta
PEAX PLATE CURRENT . « «v ov o\ . 450 max. Milliamperes
D-C HeaTeR-CATHODE POTERTIAL .. 175 max. Voits
Wite CoNDENsSER-INPUT Fn.ﬂn.
A-C Plate Valtage (RMS 117 max. Volts
Total Effective ate-Supply Impedance 15 min. Ohms
D-C Output Current. . . 70 max. Milliamperes

* When the grid arcuit has a remtance not higher t.han 0 1 megohm, fixed bias may be used;
with cathode bias, the grid circuit may have a resistance not higher than 0.5 megohm.

RECTIFIER-BEAM POWER
AMPLIFIER

]]7I-7'GTI The 117L7~GT/117M7 GT is a heater-

hode of tube which combines in one
bulb a ham

ave rectifier and a beam power
N7M7-GT e, Bobeie s drge e S5

the base connections, the elec br
cal characteristics of the 117L7-GT/117 7- G’l‘
are the same as for the 117P7-GT.
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RECTIFIER-BEAM POWER
AMPLIFIER

The 117N7-GT is a heatercathode tyl)e ] ] 7 N 7" GT

of tube which combmea in one bulb a half
wave rectifier and a beam power amplifier.
The heater is designed for use directly across
the 117-volt supply line.

SAV
BEBEAM UNIT
Y CHARACTERISTICS
HeEaTER VOLTAGE (A.C. or D.C) . . ... it iiiiiiina e 117 Volts
HEATER CURRENT .10 eutveuitirnneinuenaniescannsssrseseannans 0.09 Ampere
MaXIMUM OVERALL LENGTH. . .+ oiviiverrniniienennnnrnsneioass 3N
Maxium SEATED HEIGHT.......... et eeei ety 25"
MaxiMur DIAMBTER 147
2 0 .. T-9
BASE .ottt tereerrittacrtaraasctarrttaaerasraons Intermediate Shell Octal 8-Pin
MOUNTING POSITION Any
PLATE VOLTAGE . . .« tvttnutiiannnanainossneessssassonuassansa 117 max. Volta
SCREEN VOLTAGE. . . tovtveeninnrnrnreearonuosonsusssnnnsansssss 117 max. Volts
PLATE DISSIPATION. . . .ottt ittt iiainnnoiianorareneenns 5.5 mazx. Watts
SCREEN DISSIPATION. . . ... viirrinnnennrreseinnioaoines FE 1.0 max. Watt
TyricAL OPERATION and CHARACTERISTICS—Class A1 Amplifier:
Plate VOILBRE .o iivitttirieiiiinnnrnininnnronintiannnsnnnns 100 Volts
Screen VOIAEZE ... ..vvveiiiiainronrerronscoeeiacaansoornnns 100 Volts
Grid Voltage®. . . ... ... ittt ittt it -6 Volts
Peak A-FGrid Voltage. ........coiniiiiiiiiiiiin e 6 Volts
Zero Signal Plate Current . e ee e e ae s 51 Milliamperes
Zero-Signal Screen Current . . el 5 Milliamperea
Plate Resistance (Approx.) 16000 Ohms
Transconductance . 7000 Micromhos
Load Resistance. ....... 3000 Ohma
Total Harmonic Distortion 6 Per cent
Mazx.-Signal Power Output 1.2 Watts

* With fixed bias the d-c resistance of the grid circuit should not exceed 0.25 megohm; with
cathode bias, 1.0 megohm.

Rectifier Unit

PEAK INVERSE VOLTAGE. . 350 max. Volts

PEAK PLATE CURRENT ....... 450 max. Milliamperes
D-C HEATER CATHODE POTENT 175 max. Volts
Wit CONDENSER-INPUT FLLTR
A-C Plate Voltage (RMS) .........cccvrinnininnsenennes NN 117 maz. Volts
Total Effective Plate-Supply Impedance. . ..... ererieaaees vees 15 min. Ohms
D-COutput Current. .. ...covivrrrrriieianserosrsarrsrsanees 75 max. Milliamperes

RECTIFIER-BEAM POWER AMPLIFIER

The 117P7-GT is a heater-cathode type of
tube which combines in one bulb a hal¥ wave ] ]7P7-GT
rectifier and a beam power amplifier.

heater is designed for use directly acroes a
117-volt supply line.

*CHARACTER!STICS
HeAaTER VOLTAGE (A.C. orDC) [ 117 Volts
HEATER CURRENT 0.09 Ampere
VlemquVEnu.x.LxNGm 34"
MAXIMUM SEATED Hmm- 2"
.MAxnquuusrn 14*
Buis . T-
Basx. . teererse e sene st ereseennsssenesssnn ... Intermediate Shell Octal 8-Pin
MOUNTING POSITION . @8 e e s e eaae e es r b ae ey an te ee e s e ee s Any



RCA RECEIVING TUBE MANUAL
Beam Power Amplifier Unit
PLATE VOLTAGE . ... 1ttt vttt ititit ot it it vr ce b vt cnsese e s 117 max. Volts
SCREEN VOLTAGE. .. ..ot vs s cn ot vt ananosos ve vr ne om e o s s sn s 117 max. Volts
PLATE DISSIPATION. . .t vt vv v vnr oo i os e e onarenosasananaens 6 max. Watts
SCREBN DISSIPATION . . .« 4 vttt vn in o vt vt it e et e sess b oeaaanas 1 max. Watt
TYPICAL OPERATION:
Plate VOItage . .. .. covvui i iene i et ceisinensanevensanas 105 Volts
Screen Voltage ... ...... 105 Volts
Grid Vol . ~5.2 Volts
Peak A-F Grid Voltage. . 52 Volts
Zero-Signal Plate Current 43 Milliamperes
Max.-Signal Plate Current. 43 Milliamperes
Zero-Signal Screen Current . .. cerenes . 4 Milliamperes
Max.-S xgnalSueenCurrent e er et e b be e ae e e e an ey 5.5 Milliamperes
PlateReuatancg(Approx.)........................ PR 7000 Ohms
Transconductance .. ... 6300 Micromhos
Load Resistance. . 4000 Ohms
Total Harmonic DIstortion . . oo v wronve e e oeosoeieaeaeant 5 Per cent
Max.-Signal Power Output . 0.85 att
Rectifier Unit
PEAKX INVERSE VOLTAGE. .. .. .. ...t vnvnnns 350 maz. Volts
PEAK PLATE CURRENT .......... 450 max. Milliamperes
D-C HEATER-CATHODE POTENTIAL .. 175 max. Volts
Wite CoNDENSER-INPUT FILTBR:
A-C Plate Voltage (RMS) 117 max. Volts
Total Effective ate-Supply Impedam:e 15 mén.
D-C Qutput Current. 75 max. Mxlbamperu
t Type of input eoupli ahould not mtroduoetoomuch resistance mthemdurcmt With
fixed bias, the resistance should not exceed 0.25 megohm; with cathode bias, 0.5 megohm
RECTIFIER-DOUBLER S
The 117Z6-GT is a full-wave high-vacuum ©. (%)
rectifier of the heat.er-cathode type for use FDz o/

in suitable circuits t,o su] d-c power from
an a-c power line. icay ofp&e 117Z6-

N726-GT

GT is designed for tlon directly across
117-volt supply line. voltage-doubler H 9 0
Considera see RA on TUBE APPLIC A/ w
ATIONS sacno Ph character- (WU* e
e shown 711;?_& QUTLINES NG KEY kg,
SECTION The 11 T may be mounted
in any position. 6-7Q
Y CHARACTERISTICS
Heater VorTac (A.C.or D.C).. 117 Volta
HEATER CURRENT ...... 0.075 Ampere
Puax InvErsE VOLTAGE. .., 700 max. Volts
Pzax PLATE CURRENT PR PLATE 360 max. peses
D-C HEATER-CATHODE Ponxﬂ'ul. 350 ntax. Volts
As HaLp-Wave Rectm
A-C Plate Voltage Pll RMS) ...... 117 180 235 max. Valta
Total Effective y Impedance
P Plate .. .iiviariicianesesoscnonns 16 min. 40 min. 100 min. Ohms
D-C Output ‘Current per Piste ..... . ... 60 max. 60 max. 60 maox. Milliamperes
As VOLTAGE DoUBLER:
Half-Wave Full-Wave
A-C Plate Vol per Plate (RMS .. 117 mex. 117 max. Volts
Total Effective Plate-Supply Im; per "Plate .. 30 min. 15 min. Ohms
D-COutputCnntn............................ 60 max. 60 max. Milliamperes

¢ In half-wave service, the two unita may be used separately or in parallel.
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P G POWER AMPLIFIER TRIODE

@) () The 183/483 is a low-mu power amplifier
triode for replacement in receivers designed
for its characteristics. Dimensions are shown
in Fig. 2-25, OUTLINES SECTION. Elec-
trical characteristics are: filament voltage,
o*o 5.0 volts; current, 1.25 amperes; at plate
& volts of 250 and grid volts of -60, the plate
F current i8 30 ma.; plate resistance, 1750
ohms; transconductance, 1700 micromhos;
4D amplification factor, 3. With a load resist
ance of 5000 ohms, the power output is 1.8 R
watts. The tube should be mounted in a vertical position, but horizontal operation is permissible
if the plane of the filament is vertical.

DETECTOR AMPLIFIER TRIODE

The 485 is a heater-cathode type of tube

intended for replacement in receivers de-

signed for its characteristics. Dimensions

x are shown in Fig. 2-19, OUTLINES SEC-
TION. 485

G
()

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, 8 ohms; transcon-

" H ductance, 1400 micromhos; amplification
factor, 12.5. The tube may be mounted in
SA any position.



