






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































USEFUL

SERVICING

INFORMATION

e Section 12

Representative Circuits for Amplifier Tables

STAGE TWO

Ficure B

Frequency Characteristic of
Single-Stage Resistance-
Coupled Triode Amplifier
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IS 420~ *2
FREQUENCY —=

A. Condensers C and C¢ have been chosen
to give output voltages equal to 0.8 Eo for f;
of 100 cycles. For any other value of fi,
multiply values of C and C¢ by 100/f;.

In the case of condenser Cc, the values
shown are for an amplifier with DC heater
excitation. When AC is used, depending on
the character of the associated circuits, the
gain, and the value of f}, it may be necessary
to increase the value of C¢ to minimize hum-
disturbances. It may also be desirable to
have a DC potential difference of approxi-
mately 10 volts between heater and cathode

B. f» = frequency at which high-frequency
response begins to fall off.

C. The voltage output at f; for n like
stages equals (0.8 E)on.

D. Decoupling filters are not necessary for
two stages or less.

E. For an amplifier of typical construc-
tion, the value of f, is well above the audio-
frequency range for any value of RL.

F. Always use highest permissible value
of Ry.
G. A variation of +109% in values of re-

sistors and condensers has only a slight effect
on performance.

SeE Ficure A

Frequency Characteristic of
Single-Stage Resistance-
Coupled Pentode Amplifier
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-fl 420 ~ f2

FREQUENCY —»

A. Condensers C, C¢ and Dd have been
chosen to give output voltages equal to 0.7
Eo for f1 of 100 cycles. For any other value
of fi, multiply values of C, C¢, and Cd by
100/f1.

In the case of condenser Ce, the values
shown are for an amplifier with DC heater
excitation. When AC 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 C¢ to minimize hum
disturbances. It may also be desirable to
have a DC potential difference of approxi-
mately 10 volts between heater and cathode.

B. f: = frequency at which high-frequency
response begins to fall off.

C. The voltage output at f, for n like
stages equals (0.7 Eo)n.

D. Decoupling filters are not necessary
for two stages or less.

E. For an amplifier of typical construc-
tion, approximate values of f; for different
values of RL are:

RL fe
0.1 Meg. 20000 cps.
0.25 Meg. 10000 cps.
0.5 Meg. 5000 cps.

F. Always use highest permissible value

of Rg.

G. A variation of +10%, in values of re-
sistors and condensers has only slight effect
on performance.

SEe Ficure B

Twin-Triode Diagram
with Legend

Frequency Characteristic of
Resistance-Coupled Twin-
Triode Amplifier

0.9 €o Eo

VOLTAGE OUTPUT (Eo)

i 420~ f2

FREQUENCY ——=
The diagram given above is for Phase-
Inverter Service. The signal input is supplied
to the grid of the left-hand triode unit. The
grid of the right-hand unit obtains its signal
from a tap (P) on the grid resistor (Rg) in
the output circuit of the left-hand triode
unit. The tap (P) is chosen as so to make the
voltage output of the right-hand unit equal
to that of the left-hand unit. Its location is
determined from the voltage gain values
given in the Chart. For example, if the value
of voltage gain is 20 (from the Chart), (P)
is chosen so as to supply 1/20 of the voltage
across (Rg) to the grid of the right-hand
triode.

For phase-inverter service, the cathode
resistor (R¢) should not be by-passed by a
condenser. Omission of the condenser in this
service assists in balancing the output volt-
ages. With twin triodes having a common
cathode terminal, the value of Re is specified
on the basis that both units are operating
simultaneously at the same values of plate
load and plate voltage.
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RESISTANCE COUPLED AMPLIFIER CHART

w
(=
(=,

C =Blocking Condenser (uf)

Cd =Screen By-pass Condenser (uf)

Eo Voltage Output (Peak Volts)

Rd =Screen Resistor (Megohms)

Ry =Plate Resistor (Megohms)

Cc =Cathode By-pass Condenser (uf) Ebb =Plate-Supply Voltage (Volts) =Cathode Resistor (Ohms; Rg =Grid Resistor (Megohms) V.G. =Voltage Gain
TABLE I—TRIODES
6A6 sce 6N7 6C5 (Also 6C6, 6J7, 6WT, 12J7, and 57 as Triodes)
50 180 300
Ebb? Ebb!
RP 0.05 0.1 o 25 0.05 0.1 0.25 0.05 0.1 0.55 RoP
Rg? [0.05 0.1 025| 0.1 025 05|02 1/0.05 0.1 0.25| 0.1 0.5 0.5|0.95 0.5 1]0,06 0.1 0.2 0.1 0.25 05095 _05 Rg?
Rc | 2800 3400 3800 | 4800 6400 7500 |11400 14500 17300 | 2200 2700  3i00 | 3900 5300 6200 | 9500 12300 14700 | 2000 2600 3i00 | 3860 5300 6000 | 9600 12300 18000 | He
Ce 2 1.62 1.3|1.12 0.84 0.66]0.52 0.33 | 2.2 ‘2.1 1.85| 1.7 1.25 1.2]|0.74 0.55 0.47|3.16 2.3 22| 1.7 1.3 1.17| 0.9 0,5 0,37 | Cc
C° | o0.05 0.055 0.01 0.625 0.01 0005 | 0:01 0.006 0004 [0.055 005 0013 |0.055 0015 0.008 |0 015 0.008 0.004 l0.075 0.04 0.05 lo.035 0.0]3 0'008 0.0i3 0068 0603 |
s 14 17 20| 16 22 23| 18 23 26| 34 45 54| 41 54 55 52 50| 57 70 83| 65 8 88| 73 8 97| Eot
V.G o o Tol 10 1 BB B OB LN L o¥E OBIBOB BLODOB S BOBBEON 1V
6C811 -
90 180 300
Ebb! Ebb!
i 0.1 0.25 0.5 0.1 0.25 0.5 0.1 0.25 0.5 R
Rg* 0.25 0.5 1.0 0.25 0.25 05 1 1 0.95 0.5 1 Rg?
Re 3700 7870 15000 3080 5i70 6560 7550 12500 2840 6100 11500 Re
Ce 1,48 0.81 0.43 1.84 1.25 095 0.85 0.5 2.01 0.96 0.43 Ce
0.0115 0.0065 0.0035 0.012 0.012 0.007 0.0035 0.004 0.013 0.0065 0.004 s
s 17 19 20 40 35 45 50 44 73 80 83 Fo?
VoG.4 20 23 54 22 24 25 26 26 23 26 27 VoG.4
6F5, 65F5, 12F5, 125F5
90 180 300
Ebb! Ebb!
ReP 0.1 0.25 0.5 0.1 0.25 0.5 0.1 0.25 0.5 RP
Rg? | 0.1 025 0502 05 05 1 2/ 0.1 0.25 0509 05 1.0| 05 5| 0.1 0.25 0.5 (0.2 0.5 105 1 2.0 Re?
RS |40 4300 5000 | 8000 8800 9000 |12900 13500 14700 1soo 2000 2200 | 3500 4100 4500 6100 6900 7700 | 1300 1600 1700 | 2600 3200 3500 4500 5400 6100 | R
Cc | 25 21 1.8/1.33 1.18 0.9]0.76 067 058| 4.4 3.3 29| 23 1.8 1.7| 1.3 0.9 0.83 5 3.7 3.2| 25 a1 1.5 1.2 0.93 | Ce
€ |02 061 0.005 | 0701 0.605 0.093 0.605 0.603 0.6015/0. 025 0.0i5 0.006 | 0.01 0.006 0.004 0006 0.005 0.0015 [0.028 0701 0.008 | 0203 0.067 0.004 [0.006 0.00% 0.603 | C
Eo? 4 5 6 6 7 10 10 16 23 25| ‘21 26 = 32 33 37| 33 43 48| 41 54 63| 50 62 70| Eo
VoG 280 3ib  33d sep  asc 44| 45 46 s | 3 4 sl w B Bl B OB ¥ B w Bl u B & 8 % Wl Vas
6F8G (One Triode Unit)ii, 6J5, 12J5
: 90 180 300
1 1
Ebb 0.05 0.1 0.25 0.05 0.1 0.25 0.05 0.1 0.5 Ebb
Rg? 0.1 0.25 0.5 0.1 0.1 0.25 0.5 0.5 0.1 0.25 0.5 Rg?
Re 2070 3940 9760 1490 2330 2830 3230 7000 1270 2440 5770 Rc
Ce 2.66 1.29 0.55 2.86 2,19 1.35 1.15 0.62 2,96 1.42 0. 64 Ce
é 0.029 0.012 0.007 0.032 0.038 0.012 0.006 0.007 0.034 0.0125 0.0075 s
Eo! 14 17 18 30 2 34 38 36 51 56 57 Eot
VoG4 12 13 13 17 14 14 14 14 14 14 14 VoG.4
6J5 see 6F8G
6L5G
90 180 300
1 1
Ebb 0.05 0.1 0.25 ] 0.05 0.1 0.95 0.05 0.1 0.25 Ebb
Rg? | 0.06 0.1 0.25| 0.1 0.25 05|02 05 1.0|005 01 025 0.1 0.25 05|02 05 1.0/ 005 01 02| 01 02 05|02 05 Rg?
Re | 2i20 2500 200 | 35i0 4620 5200 | 8O0 10300 12100 | 1810 2240 2660 | 310 4300 4790 | 700 9200 10930 | 1740 2160 2600 | 3070 4idd 4700 | 6500 9100 10750 Re
Ce | 2.3 1.85 1.65|1.36 1.08 1]/0.61 049 042 2.9 2.2 1.8]1.46 0.7 0.54 0.46|2.91 2,18 1.82|1.64 1.1 0.81 |0.57 0.46 Ce
G 0’02 003 0014 0°03 0.015 0.0085|0 0125 0.0085 00085 0.06 003 0.0i4 | 0.03 0.0i45 0.009 [0.0i4 0 009 0.0085 006 0.032 0.015 J0.632 0.014 0.00750.613 0. %6095 0. 005 5
Eo 14 17.8 21| ‘16 21. 23| i7.5 21.5 23.6| 32 41 46| 36 45.5 50| 38 52| 56 79| 60 79 64 80 Eo
Vel o3 104 109 11 13 1 ie ire i’ ufl utlan’t BE 28N 1 2% li% 1% 0% 1% 19 %] B % 12| Vo
6N71, 6A61, 531
90 180 300
1 1
Ebb 0.1 0.55 0.5 0.1 0.25 0.5 0.1 0.25 0. 5 Fbb
Rg? | 0.1 0.25 0502 05 1705 1 2| 0.1 0.25 05|02 05 T 0.5 1 5 0.1 0.25 05025 05 1 27| R
RS | 1900 9230 28001 050 4050 5400 | 7900 8500 9650 | 1300 1700 1950 | 9930 3800 4300 | 5950 6600 7650 | 1050 1500 1350 | vise  S4be 4000 | 4050 6100 7150 | Aok
C° l0.025 0.1 0.006|0.01 0.006 0.003 |0.006 0.003 0.0015| 0.03 0.015 0.007 |0.015 0.007 0.0035(0.007 0.0035 0.002 | 0.03 0.015 0.007 |0.015 0.0055 0.003 |0.0055 0.003 0.0015 C
Eo? 13 i9 20| ‘16 20 24| 18 23 26| 35 4 50| 40 50 57| 44 54 61| 60 8 8| 75 8 100| 76 94 104 | Eod
Vs 16 10 20| 20 22 23| 22 23 23| 1o 21 22| 23 24 24| 24 35 25| 20 22 23| 23 24 24| 23 24 24| VG
6P5, 56, 76
90 180 300
1 1
Fob 0.05 0.1 0.25 0.05 7 0.1 . 25 0.05 0.1 0.25 (Ebb
Rg? |0.05 0.1 025 0.1 0.25 0.5 02 0.5 0.05 0.1 0.25| 0.1 0.2 0.95 1]0.05 0.1 025 0.1 025 0502 05 1| Rg?
Re* | 2500 3200 3800 | 4500 6500 7500 11100 15100 18300 2400 3000 3700 | 4500 6500 7600 10700 14700 17700 | 9400 3100 9500 | 4900 Gieo 7900 1vicd 15200 18300 | Rex
Ce 2 1.6 1.25|1.05 0.82 0.63)0.48 0.36 25 Lo 165|145 097 08| 0.6 045 04] 28 22 18| 16 12 098|0.6 0.4 | Ce
€' [0.06 0.03 0.015 | 0:03 0.615 0.907 l0.015 0.607 0. 0035 0°06 0.035 0.01% |0.033 0.015 0.008 [0.015 0003 0.0045| 008 0.012 005 | 003 005 000 | 008 0.006 0.008 | &
Eo? 16 21 23| ‘10 = 23 21 24 3% 48 55| 45 55 57| 49 50 64| 65 80 95| ‘74 95 104| 82 96 108 | Eol
Vad 3 7 3l 81 8% o3| o4 o7 o8l % 8% 9| 93 95 98| 97 10 10| 83 89 94| 9.5 10 10| 10 10 10| V.G.*

e Z1 uoydag

dH1

AW

TVIOINHDI31

TVANVYW



RESISTANCE COUPLED AMPLIFIER CHART

C =Blocking Condenser (uf) Cd =Screen By-pass Condenser (uf) Eo =Voltage OQutput (Peak Volts) Rd =Screen Resistor (Megohms) Ri =Plate Resistor (Megohms)
Cc =Cathode By-pass Condenser (uf) Ebb =Plate-Supply Voltage (Volts) =Cathode Resistor (Ohms) Rg =Grid Resistor (Megohms) V.G. =Voltage Gain
6SC71, 125C7¢
90 180 300
1 1
oo 0.1 0.25 0.5 0.1 0.25 05 0.1 0.25 0.5 Ebb
Rg? 0.25 0.5 1 0.25 0.25 0.5 1 0.25 0.5 1 Rg?
Rc* 1960 3750 6300 1070 1850 2150 2400 3420 930 1680 2980 Re*
C 0.012 0.006 0.003 0.012 0.011 0.006 0.003 0.003 0.014 0.006 0.003 C
Eot 5.9 8.6 10 24 21. 28 32 32 50 55 62 Eo®
V.G.4 23 30 33 29 35 39 41 43 34 42 43 V.G.4
6SF5 see 6F5 -
6Z7G1
90 130 300
1 1
g 0.1 0.25 0.5 0.1 0.25 0.5 0.1 0.25 0.5 Ebb
Rg? 0.25 0.5 1 0.25 0.25 0.5 1 1 0.25 0.5 1 Rg?
Re* 1760 3390 6050 1100 1820 2110 2400 3890 950 1680 3110 Re*
Ce 2.02 1.1 0.61 2.6 1.71 1.38 1.1 0.703 2.63 1.46 0.72 Ce
C 0.0115 0.006 0.003 0.0115 0.012 0.007 0.0035 0.0035 0.012 0.006 0.0035 c
Eo? 11 15 18 28 28 34 41 38 52 59 70 Eo®
V.G.¢ 25 30 33 31 35 38 39 40 34 40 44 V.G.4
12SF5 see 6F5 12)5 see 6F8G 12SC7 see 6SC7 53 see 6N7 56, 76 see 6P5 191
90 180 300
1 1
Eoo 01 0.25 0.5 0.1 0.25 0.5 0.1 0.25 0.5 Eob
Rg? | 0.1 0.25 0.5]0.25 0.5 1| 0.5 1 2| 0.1 0.25 0.5|0.2 0.5 1| 0.5 1 2 0.1 0.2 0.5|0.25 0.5 1] 0.5 1 2 | Rg?
Rc* | 2050 2200 2350 | 4000 4250 4650 | 6150 6850 7500 | 1050 1250 1350 | 2050 2450 2750 | 3450 4100 4650 | 800 1000 1100 | 1650 2050 2350 | 2850 3600 4450 | Re*
C 0.04 0.015 0.009 [0.015 0.006 0.004 |0.006 0.004 0.002 | 0.04 0.02 0.009 | 0.02 0.01 0.005 |0.009 0.0035 0.002 [0.025 0.01 0.006 | 0.01 0.0055 0.003 |0.0055 0.003 0.0015| C
Eo* | 5.8 8.4 95| 7.1 9.7 12| 8.8 12 15| 21 27 31| 26 34 40 | 30 39 44| 40 57 60 | 56 66 77| 6l 75 82 | Eo®
V.G 23b  29c 29| 31c_ 33 35| 34 38 10| 27 31 34| 37 41 42| a2 44 45| 29 34 36 | 39 42 43| 44 46 46 | V.G.4
TABLE I1—DIODE-TRIODES
2A6, 6B6, 65Q7, 125Q7, 75
Eoot 90 180 300 _—
R? 0.1 0.25 0.5 0.1 0. 25 0.5 0.1 0.%5 o.s RY
Rg? | 0.1 0.25 0.5|0.25 0.5 1| 0.5 2| 0.1 0.25 0.5]0.25 1| 0.5 2| 0.1 025 0.5]0.25 0.5 1| 0.5 Rg?
Rc | 6300 6600 6700 (10000 11000 11500 (16200 16600 17400 | 2600 2000 3000 | 4300 4800 5300 | 7000 sooo 8800 [ 1900 2200 2300 | 3300 3900 4200 | 5300 6100 7000 | Rc
Ce 2.2 1.7 1,7|1.24 1.07 09075 0.7 065| 3.3 29 27| 2.1 1.5 | 1.3 0.9 4 '35 3| 2.7 2 1.8| 1.6 1.3 1.2 Ce
C 0.02 0.01 0.006] 0.01 0.006 0.003 [0. 005 0.003 0.0015/0.025 0.0i5 0.007 [0.015 0. 007 0.004 {0.007 0. 064 0.065 | 0.03 0.0i5 0.007 [0.015 0.007 0.004 (0.007 0.004 0.002 | C
3 3 5 6 5 7 10 10 13| 16 22 23| 21 28 33| 25 33 38| 31 41 45 | 42 51 60 | 47 62 67 | Eo
V.G.4 234 20b  3lc| 34b  40c 40 39 44 48 | 29 36 37| 43 50 53 | 52 57 58 | 31 39 42 | 48 53 56| 58 60 63 | V.G.4
6B6 see 2A6
6Q7, 12Q7
—_ 50 180 300 Eor
R 0.1 0.25 0.5 0.1 0.25 0.5 0.1 0.25 0.5 RP
Rg? | 0.1 0.25 0.5]0.25 0.5 1| 05 1 2| 0.1 0.25 0.5)0.25 0.5 1| 05 1 2|7 0.1 0.25 05|02 0.5 1| 0.5 1 2 | Rg?
Rc | 4000 4200 4300 | 7200 7600 8000 11500 12300 13700 | 1600 1900 2100 | 3400 4000 4500 | 6000 7100 7900 | 1200 1500 1700 2600 3000 3600 4600 5500 6200 | Re
Ce [207 1.7 1.5|1.17 0.9 0.72 0.6 0.45 3 2.3| 1.6 1.3 1,05|0.8 0.76 0.63| 4.4 3.6 3.05 1.66 1.45 0.9 0.9 | Ce
0.02 0.01 0.005| 0.01 0. 006 0.003 [0.006 0.003 0.0015/ 0.02 0. %01 0.005 | 0.01 0.005 0.003 10.006 0.003 0.002 | 0.03 0.015 0.007 lo. ois 0.007 0.004 [0. 007 0.004 0.002 | C
s 5 8 9 8 11 13 9 13 17| 19 26 20 | 25 31 37 36 41| '35 52 53 | 43 52 62| 47 60 66 | Eo?
V.G4 23a 28b 20 31b 32 33| 31 33 37| 28 33 35| 36 38 40 39 40 41| 34 39 10 | 42 45 45 | 45 46 47 | V.G
6R7
Eoot 50 180 300 Eoot
REP 0.05 0.1 0.25 . 0.05 0.1 0 25 0.05 0.1 0.25 RoP
Rg? [ 0.06 0.1 0.25| 0.1 0.25 0.5]0.25 0.5 1/0.05 0.1 0.25| 0.1 0.25 0.5)0.25 10,06 0.1 0.25| 0.1 0.25 0.5]0.25 0.5 Rg?
Re | 2300 2600 2000 | 3500 4400 5000 | 7600 9800 11300 | 1700 2100 2500 | 3000 4100 4600 | 6700 ssoo 10000 | 1600 2000 2400 | 2000 3300 4400 | 6300 8400 10600 | Re
Ce 2 1.27| 1.2 0.9 077|054 0.42 0.38| 2.3 1.9 1.5| 1.3 09 0.8|0.54 0.4 0.33]| 2.6 2 1.6| 1.4 1.1 1] 0.7 0.5 0.44| Ce
C 0.05 0 o3 0.01 [ 0.03 0.01 0.006 [0.015 0.007 0.003 | 0.05 0.03 0.01|0.03 0.01 0.006 | 0.01 O. 006 0.003 [0.055 0.03 0.0i5 | 0.03 0.015 0.007 [0.015 0.007 0.004 | C
Eo? 14 18 20| 15 19 21| 15 18 21| 31 40 45| '35 43 46 | 33 47| 50 62 71| 52 68 71| 54 62 74 | Eot
ved s 9 10| 10 10 11| 10 1 11 9 9 10| 10 10 10| 1o 1 11 9 9 10| 10 10 10| 1o 11 11 | V.G4
6SQ7 see 2A6
Q7 sce 6T7G
30 180 300
Ebb‘ 0.1 0.25 0.5 0.1 0.25 0.5 0.1 0.25 0.5 ﬁﬁb'
Rg 0.1 0.25 0.5|0.25 0.5 1| 0.5 1 2/ 0.1 0.25 0502 0.5 1| 0.5 1 0.1 025 0.5 0.25 0.5 1/ 0.5 1 2 | Rg?
Rc | 4350 4750 5050 | 7500 8300 9000 12500 14200 15500 | 2420 2830 3080 | 4410 5220 5920 | 7250 9440 10850 1950 2400 2640 3760 4580 5220 6570 8200 9600 | Re
p 1.8 1.5 1,43 1,12 1 0.88)067 0.6 054|255 225 1.5 1.25 1.11[0.91 0.74 0.6 2.85 2.55 1.57 1.35 1.02 0.82 0.7 | Cc
0.023 0.012 0.007 |0.012 0.0075 0.005 [0.0065 0.0045 0.0035/0.023 0.0135 0. 008 0.0i2 0,008 0.005 |0.007 0.0045 0. 0038 |0-6245 0.0135 0 oos 0. 012 0.0075 o 005 0.008 0.0055 0.004 | C
Eot | 5.6 7.8 85| 7.7 10.2 5| 9.4 12.3 i3.27| 21 28.5 31.6| 27 33.8 38.5| 31 39 42.6 | 43.7 58 64 69 80| 62 76.5 85.5| Eot
R Vg4 2030 2ab 55 | 28.2c 30 31.630.5 329 34.2|23.7 28 a 30.6 | 33.7  36.4 38 | 38.4  40.5 41 | 26. s 31.9 33.2 36 6 40 41 | 41.5 433 44| V.G
~N712Q7 see 6Q7  12SQ7 see 2A6
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RESISTANCE COUPLED AMPLIFIER CHART

W
& C =Blooki

Condenser (uf) Cd =Screen By-pass Condenser (uf) Eo =Voltage Output (Peak Volts) Rd =Screen Resistor (Megohms) Ry =Plate Resnstor (Megohms)
Cc =Cathode By-pass Condenser (uf) Ebb =Plate-Supply Voltage (Volts) Rc =Cathode Res?stor (Ohms; Rg =Grid Resistor (Megohms) V.G.=Voltage Gain
55, 85
- 90 180 300
1 1
Eov 0.05 0.1 0.25 0.05 0.1 0.25 0.05 0.1 0.25 Ebb
Rg? [0.05 0,1 025 | 0.1 0.25 05|02 05 1]0.05 0.1 02| 0,1 0.2 05|02 05 1005 0.1 02| 0.1 0.2 050, 05 1| Re
Re | 3800 4600 5400 | 6620 9000 10300 15100 20500 24400 | 3300 4100 5000 | 6200 8700 10000 14300 20000 24000 | 3200 410 5i00 | 5900 8300 9600 |14300 19400 23600 | Re
Cc | 1.4 1.1 0.8 0.7 0.55 0.5|0.31 0.25 02| 1.8 1.6 1.2| 0.9 0.7 0.57|043 020 024 1.9 1.5 1.2| 0.8 054 0.43| 0.3 0.2 | Ce
0.06 0.03 0.015 | 0.04 0.015 0.007 (0.015 0.007 0.004 | 0.06 0.045 0.02 | 0.04 0.0i5 0.008 |0. 015 0.008 0.004 | 0.08 0. 045 0.0i5 | 0263 0015 0.0 | 0.01 0 066 0.003 | C
£ 16 19 2 17 22 25| 18 23 26| 33 44 49| 37 41 50 48 53| 50 85| 64 82 88| 71 84 94| Eod
Vs 45 49 51| 50 54 58| 53 58 56| 49 53 53| 55 55 58| 56 57 53|53 53 sel 55 57 58l 57 51 58| Ve
75 see 2A6 85 see 55 -
TABLE 111—PENTODES
6C6, 637, 57 -
50 180 300
1 = 1
Ebb 0.1 .25 0.5 0.1 0.25 0.5 0.1 0.2 0.5 Ebb
R [ 0.1 025 0502 - 05 1|05 1 2| 0.1 0.25 0502 0.5 1| 05 1 2 0.1 0.25 0.5]0.2 0.5 1| 0.5 1 2 | Rg?
Rd (037 044 o0.44| i1 1.i8 1.4(2.i8 2.6 2.7]0.44 0.5 05| i.1 1,08 1.4(245 29 27|0.44 0.5 053|1.18 1.i8 1.45|2.45 2.9 2.95| Rd
Rc | 1200 1i00 1300 | 2400 2600 3600 | 4700 5500 5500 | 1000 750 800 | 1200 1600 2000 | 2600 3100 3500 | 500 450 600 | 1100 1200 1300 | 1700 2200 2300 | Rc -
Ca |005 003 005|003 003 0.035 | 0,02 005 0.2 005 005 005|004 004 004|003 0.025 0,02 007 007 006|004 004 0.05| 004 004 0.04 Cd
Ce | 5.2 53 48| 37 32 25| 2.3 2 2| 65 67 67| 52 4.3 3.8 3.2 28| 85 8.3 8| 55 54 58| 4.2 4.1 4 | Ce
€ |02 o1 0.006 (0.0 0.005 0.003 |0.005 0.0025 0.0035 0-03 001 0.006 [0.008 0.005 0.0035(0.005 0.0035 0.0015| 005 001 0.006 [0.003 0.008 0.005 [0.005 0.003 0.0025 C
Eo! | 17 22 33| 23 32 33| 28 20 27| 42 52 59| 41 60 60| 45 56 60| 55 81 96| 8 104 110| 75 97 100 | Eot
VG4 41 55 66| 70 85 92| 93 120 140 | 51 69 83| 93 118 140 | 135 165 165| 61 82 94| 104 140 185 | 161 350 V.G.4
6J7 see 6C6 -
6s7
50 180 300
1 1
Ebb 0.1 0.25 05 0.1 0.25 0.5 0.1 0.25 0.5 Evy
Rg | 0.1 0.2 0502 05 1 05 1 2 0.1 0.25 05|02 05 1 05 1 20701 0.25 0.5]0.25 0.5 1| 0.5 1 2| Rg?
Ra o089 o6 07| 15 16 17|33 35 37088 o6 oill le 18 1o 38 36 38 08 06 ofl| 17 195 21| 36 35 41| Rd
Re 900 910 | 1440 1520 1560 | 2620 2800 3000 | 530 540 540 | 850 890 950 | 1410 1520 1600 | 430 440 440 | 620 650 700 | 1000 1080 1120 | Re
Ca |o. 065 0.061 0,057 [0.044 0,044 0,043 [0.029 0.03 0,031 [0.073 0,07 0.065 | 0.05 0.044 0.046 [0.041 0.037 0.031 [0.077 0.071 0.071 [0.058 0.057 0.055 | 0,04 0.041 0.043 | Ca
Ce 5 458|338 323 320|204 1.95 1.92| 7.2 6.9 66| 4.6 47 44| 35 3 2985 8 8| 6 58 52| 41 39 38| Ce
& [0.0i8 0.01 0007 |0 007 00055 0°604 0 004 0.0026 0.0024 l0.0i7 001 0.006310,0071 0,005 0.0037)0.0041 0,003 0.00240.0i67 0.01 0.00660.0071 0.005 0.0036/0.0037 0.0029 0.002 | G
Eo! | 16 20.5 22.5 | 13. 18 19 15.4 16. 43 48| 32.5 39.5 44| 30 37.5 41.5| 57 75 82| 54 66 76| 52 66 73| Eof
VoGd 333 365 32 |shi eok 77 eos Vah o095 |ara e 1S i sl e ik M8 H B Bl 58 a8 a3l 32 .8 7| Vo
65J7, 12817
50 180 300
1 1
Ebo 0.1 0.2 0.5 0.1 0.25 0.5 0.1 0.25 0.5 Eob
Rg! 0.25 0.5 1 0.25 0.25 05 1 T 0.25 0.5 1 Rg?
Rd 029 0.92 1.7 0.31 0,83 0.94 0.94 2.2 0.37 1.10 2.2 Rd
Rec 880 1700 3800 800 1050 1060 1100 2180 530 360 1410 Re
Ca 0.085 0.045 0.03 0.09 0.06 0.06- 0,07 0.04 0.09 0.06 0.05 Cd
Ce 7, 4.5 2.4 8 6.8 6.6 3.8 10.9 7.4 5.8 Ce
¢ 0.0i6 0.005 0.002 0.005 0.001 0,004 0.003 0.002 0.0i6 0.004 0.002 c
Eo? 23 18 22 60 38 47 54 44 96 88 79 Eot
V.G.4 68 93 119 82 109 131 161 102 98 167 238 V.G.4
12837 see 6SJ7 57 see 6C6
TABLE IV—DIODE PENTODES
2B7, 6B7, 688, 12C8
%0 180 300
1 1
Libb 0.1 0.%5 0.5 0.1 0.25 0.5 0.1 0.25 0.5 Fbo
Rg (01 025 05 035 03 1| 0.5 1 2 0.1 0.25 05|02 0.5 1] 0.5 1 2701 0325 05| 02 0.5 1| 05 1 2| Rg?
Rd [037 0.5 106|118 1.1 1.35| 2.6 2.8 2.9|0.44 05 0.6|1.18 1.2 15| 26 2.8 3| 05 05 06| 1.2 1.2 15| 2.7 29 3.4|Rd
Rc | 2000 2200 2000 | 3500 3500 3500 | 5000 6000 6200 | 1000 1200 1200 | 1900 2100 2200 | 3300 3500 3500 | 950 1i00 900 | 1500 1600 1800 | 2400 2500 2800 | Re
Ga |0.07 0.07 006|004 004 004|004 0.04 004 008 008 007 005 006 0.03|0.04 0.0 041009 0.09 008 006 006 0.08| 005 005 005 Ca
Ce 3 3 28| 19 21 i.9| i.5 1.55 1.5| 4.4 4.4 4| 57 5.2 3| 21 2 22| 4.6 5 48| 3.2 3.5 4| 25 23 28| Ce
G | 0.02 0.01 0.006 |0.008 0.007 0.003 |0.004 0.003 0.003 | 0.02 0.0i5 0.008 | 0.01 0.007 0.003 |0.005 0.003 0.002 [0.025 0.015 0.009 [0.0i5 0.008 0.004 [0.006 0.003 0.0025 C
Eo 19 28 20| 2 33 32| 22 20 27| '3 52 53| ‘30 55 53| 47 55 53| 60 8 8| 70 100 95| 8 120 90 | Eot
VG 24 33 37| 43 55 65| 63 8 100| 30 41 46| 55 60 83| 81 115 116| 36 47 54| 64 79 100| 96 150 145 | V.Gt

1Voltage at plate equals Plate-Supply Voltage minus voltage in Rr and Re. For other supply voltages
differing as much as 50% from those listed, 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 corre-

sponding to the listed voltage output.
? For following stage (see Circuit Diagrams page 365).

“ 3 Voltage across Rg at grid-current point.
4 Voltage Gain at 5 volts (RMS) output unless index letter indicates otherwise.

PENTODES AS TRIODES—6C6, 6J7, 6W7, 12J7, and 57 see 6C5 under TRIODES

a At 2 volts (RMS) output.
b At 3 volts (RMS) output.
c At 4 volts (RMS) output.
d At 2.2 volts (RMS) output.

* See NOTES under TWIN-TRIODE DIAGRAM on page 365.
{ The cathodes of these twin units have a common terminal, and the cathode resistor values listed are

based on both tube sections operating under similar conditions.
11The cathodes of these twin units have separate terminals.
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RECEIVING TUBE CHARACTERISTICS

@ This chapter represents a complete revi-
sion and modernization of the original Sup-
plement 1 to the 3rd Edition MYE, issued
in October, 1939. Important revisions of the
ratings of older tubes have been incorporated,
and listings of 95 new tubes have been added.

The fact that less than 100 new types can
be added to our listings after over two years
of radio progress is indeed remarkable in
view of the progress of the vacuum tube art.
A common sense viewpoint by the tube
manufacturers has kept the tube types from
multiplying endlessly and aimlessly. There
will always be new tube types, but the im-
portant point now seems to be that new tube
types are added only when good and definite
reasons justify their existence.

To the reader there are advantages in
technical literature prepared by organiza-
tions not directly connected with an indus-
try, because the viewpoint can be more ob-
jective and dispassionate. Furthermore, the
disinterested observer can frequently discern
trends which may not be so apparent to
those more intimately associated with the
art. It is difficult for an outsider however to
assign credit where credit is due when poli-
cies for the improvement of an industry are
promulgated.

Great credit is due to the various tube
manufacturers for their tube standardiza-
tion programs which by united action have
prevented or eliminated many duplicating or
overlapping tube types. This policy, origi-
nated during peace times, has been expanded
during the war, and there is every reason to
anticipate that many of the little used or
obsolete tube types will be discontinued.
The restriction of tube types provides great
benefits to the distributor, dealer, and serv-
iceman by limiting inventory; but may pro-
vide a headache to many servicemen since
tube replacements in some sets may involve
the installation of new tube sockets, the use
of different cathode bias resistors. and re-
aligning.

Advancement of the Art

The most noteworthy advancement of the
art,.and the only complete new “line” of
tubes to report since the issuance of our
previous tube supplement is the new minia-
ture battery tube line—ultra small tubes
only 34{” in diameter with an envelope
height of 174”. These tubes have a glass
button 7-pin base.

These tubes represent a new achievement
so far as size is concerned and have made
possible the extremely compact ‘“personal”
sets now in every radio manufacturer’s line.
The performance of these tubes is somewhat
improved over that of the regular 1.4 volt
tubes particularly in the case of the 1R5

370

converter. This type is a much stronger oscil-
lator than the 1A7GT and will operate at
frequencies well above what can be done
with the 1A7GT. Because of this fact this
type has been used in a number of all-wave
household battery sets.

Since the previous supplement “Lock-In"’
lineshavebeenincreased in scopeso that tubes
of this construction are available to dupli-
cate the metal or “GT” functions. Likewise
the introduction of single-end metal tubes
was followed by the introduction of inter-
changeable single-end GT types. Receiver
manufacturers have been urged to design,
sets so as to use either metal or GT and in
most cases this is possible. In view of present
conditions on materials such practice seems
even more desirable at this time.

Other trends in the past year and a half
are the increased use of 12-volt 150-milli-
ampere types for A.C.-D.C. receivers, and
the addition of 117-volt types to facilitate
A.C. operation of battery receivers. Re-
cently, the 45Z3, a tube of miniature size,
was introduced to make possible this con-
version of small-sized portable receivers. To
a large extent, tube manufacturers have
concentrated in the past year and a half on
improving existing tube designs rather than
bringing out new variations. This effort has
resulted in improved overall quality, and in
many cases, improved performance.

Metal tubes have been further.improved
and are now recognized to be of first line
quality. Some of this has resulted from ac-
tual design changes and some of it from
increased production on fewer types. The
trend seems to be to use metal types in RF,
IF, Detector and Audio Amplifier applica-
tions and to use “GT” rectifier and power
output types.

An interesting development has been the
designing of the high GM amplifier tubes
with two-watt cathodes taking either 300
mils at 6.3 volts or 150 mils at 12.6 volts.
The previous high GM tubes used three-watt
cathodes taking 450 milliamperes at 6.3 volts.

The first of the high GM tubes was the
7H7 rated at approximately 4000 micromhos
against 2000 for the SK7GT type. The
6SD7GT followed soon with slightly differ-
ent characteristics than those of the 7TH7
type. A metal tube with two cathode leads,
the 6SG7, was recently announced, and is
an example of a design having very low grid
plate capacitances and high transconduc-
tance, features all beneficial to improved
high-frequency performance.

The new high GM tubes are used as radio
frequency amplifiers with untuned circuits
and mixer tubes with a separate oscillator.
The increase in gain with new high GM
pentodes as amplifiers is about directly pro-
portional to the increase in GM over the
older tubes.

The high GM tubes as mixers though,
have only about 14 the tube noise of the
pentagrid type. The gain realizable with the
new high GM tubes as a mixer is about three
times that of the pentagrid type, thus, the
high GM type tube as a mixer will have
three times the sensitivity of the pentagrid
mixer tube for the same apparent noise.

The reduction of the number of metal
types in mass production referred to pre-
viously was achieved by sales promotion and
work with set engineers. Both RCA and
Ken-Rad launched a program of so-called
“Preferred” or ‘“Recommended” Types in
1940 and this promotion has been highly
successful. It has benefited every one all
along the line. The tube manufacturer has
been able to obtain lower costs and better
quality on the higher production of these
types, the set manufacturer has fewer types
to stock and can use more uniform chassis
design and even the dealers and servicemen
appreciate the reduction in tube types.

A further step in this same direction has
been the recent elimination of a number of
“G” type tubes by changing to a “GT”
construction entirely and double-marking it

- GT/G. This could not be done on types

.

where shield cans were used as in RF or IF
types with top caps.

A list of the combination types follows:

G/TG Double Etched Types

The following types have been listed by
RMA as being double-etched and are of the
I'-9 or GT construction.

1A5GT/G 6P5GT/G  25A7GT/G
1CG5GT/G 6N7GT/G  25L6GT/G
1G4GT/G 6V6GT/G  25Z6GT/G
1G6GT/G 6X5GT/G 25AC5GT/G
1Q5GT/G 6AC5GT/G 35L6GT/G
3Q5GT/G 6AE5GT/G 35Z5GT/G
5W4GT/G 6SQ7GT/G 50Y6GT/G
6H6GT/G 128Q7GT/G 117Z6GT/G
6K6GT/G 25A6GT/G

Additionally the following types have been
officially released through RMA but may
not be made by all tube manufacturers:
5Y3GT/G 5Z4GT/G
117L7GT/117TM7GT

Bias Resistor Calculations

The serviceman often finds it necessary to
replace the grid bias resistor in receivers
employing a self-biasing arrangement for
obtaining the proper grid voltage. When the
resistance value is not known, it may be
calculated by dividing the grid voltage re-
quired (at the plate voltage at which the
tube is operating), by the plate surrent in
amperes, plus the screen current in amperes,
times the number of tubes passing current
through the resistor.
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Under this rule, the grid bias resistor
value is given by the following formula:

R = Ee: X 1,000

(Is + Ico)n
where: R = Grid bias resistor value in ohms.
E¢: = The grid bias required in volts.
Is .= The plate current of a single

tube in milliamperes.

I = The screen grid current of a
single tube in milliamperes.
n = The number of tubes passing

current through the resistor.

Example—It is desired to determine the
value of bias resistor used to obtain the
proper value of grid bias on three type '35
tubes working in the radio frequency stages
of a receiver. First, determine the plate and
screen voltages employed in this set. Sup-
pose, in this case, it is found that the plate
supply voltage is 250 and the screen voltage
is 90. Looking in the characteristics chart
on page 374, it is found that the proper grid
bias for the ’35 under these conditions is
—3.0 volts. In addition, the plate current is
6.5 milliamperes. The screen current is 2.5
milliamperes. Substituting in the formula,

3.0 X 1,000 _
R = 651253 111 ohms
The value of grid bias resistors can be cal-
culated in this manner for any type and any
number of tubes. In the case of triodes, the
screen current term drops out entirely.

Be sure to determine the plate voltage at
which the tubes are working, the number of
tubes being supplied from the bias resistor,
the screen voltage (if a tetrode or pentode),
the correct value of grid bias voltage re-
quired (whether the tube cathode is oper-
ated from A.C. or D.C. will affect the value
of bias voltage), and the plate and screen
current for the given plate voltage.

In the case of resistance-coupled ampli-
fiers which employ high resistance in the
plate circuit, it must be remembered that the
plate voltage is equal to the plate supply
voltage minus the voltage drop in the plate
load resistance caused by the plate current.
The net plate voltage alone determines the
correct value of grid bias.

The foregoing methods of calculations
apply to self bias only.

Size of Bias Resistors—In addition to hav-
ing the proper resistance, a resistor should
have sufficient size and heat dissipating
ability to carry the current. The actual
wattage dissipated in a resistor can easily
be calculated from the following application

of Ohms law:
2

Watts = 1—%—

where
voltage across resistors

R = resistance in ohms

When selecting the proper resistor for a
given application, the actual wattage given
by the formula should be multiplied from
two to ten times, depending upon such fac-
tors as air circulation, mounting position,
and amount of heat which may be developed
without injury to other parts. For a given

dissipation, the larger the resistor, the lower
the operating temperature per unit of area.

Cut-Off Bias—Every serviceman should be
familiar with the formula for calculating
‘“‘cut-off.” This is the point where plate cur-
rent ceases to flow as the grid voltage is
made increasingly negative. In volume con-
trol circuits, the control range should never
be extended into the ““cut-off’’ region, other-
wise serious distortion will result. The for-
mula for triodes is

Plate voltage

Mu

The “cut-off”’ voltage for tetrodes, pentodes
and variable mu tubes cannot be calculated
from this simple formula, and should be ob-
tained from the tube manufacturers’ tables.

“Cut-off”’ voltage =

Mutual Conductance

The term “Mutual Conductance” has
been retained in this compilation since it is
in general usage by servicemen and engi-
neers. Actually, this term is a misnomer;
and for the purpose of more exact definition
it has been superseded in rigorous engineer-
ing terminology by the term ‘‘Grid-Plate
Transconductance.” Numerically, the fig-
ures expressing ‘“‘Mutual Conductance’ and
“Grid-Plate Transconductance” are iden-
tical.

These figures are of value to the service-
man in comparing the relative merits of
tubes. When used in this manner, compari-
son should be made only with tubes designed
for the same service; because, for example,
a comparison of the mutual conductance of
an output tube with a pentagrid converter
would have no practical value. However,
generally, the value of mutual conductance
has been accepted as the best single figure
of merit for vacuum tube performance.

Mutual Conductance (GM) is an expres-
sion which combines in one term amplifica-
tion factor and plate resistance and is the
ratio of the first to the second. Mutual con-
ductance may be more strictly defined as
the ratio of a small change in plate current
(amperes) to the small change in the control
grid voltage which produces it, under condi-
tions that all other voltages remain constant
If a grid potential change of 1 volt causes a
plate current change of 1 ma. with all other
voltages constant, the mutual conductance
is .001 divided by 1 or 0.001 mho. A “mho”
is the unit of conductance and was created
by spelling ohm backwards. For convenience
a millionth of a mho, or a micrombho, is used
to express mutual conductance. In our ex-
ample, 0.001 mho X 1,000,000 =micromhos.

The main reason for dropping the expres-
sion ‘“mutual conductance” in precise defi-
nition is the fact that the term “mutual”
implies a reciprocal effect. This is not the
case in a vacuum tube, because a plate
voltage change will not cause a grid current
change of the same ratio.

For the precise definition of the term
““Grid-Plate Transconductance’ refer to the
Table of Definitions, 1E56.

Definition of Terms

Through the special courtesy of the Insti-
tute of Radio Engineers, the following glos-
sary is reproduced from the ‘““Standards of
Electronics.”” These definitions are accepted
as standard by the Radio Industry.

1E1. Vacuum Tube. A vacuum tube is a device con-
gisting of an evacuated enclosure containing a num-
ber of electrodes between two or more of which
conduction of electricity through the vacuum or
contained gas may take place.

1E2. High-Vacuum Tube. A high-vacuum tube is
a vacuum tube evacuated to such a degree that its
electrical characteristics are essentially unaffected
by gaseous ionization.

1E3. Gas Tube. A gas tube is a vacuum tube in
which the pressure of the contained gas or vapor is
such as to affect substantially the electrical charac-
teristics of the tube.

1E4. Mercury-Vapor Tube. A mercury-vapor tube
is a gas tube in which the active contained gas is
mercury vapor.

1E5. Thermionic Tube. A thermionic tube is a
vacuum tube in which one of the electrodes is heated
for the purpose of causing electron or ion emission
from that electrode.

1E6. Phototube. A phototube is a vacuum tube in
which one of the electrodes is irradiated for the
purpose of causing electron emission.

1E7. Cathode-Ray Oscillograph Tube. A cathode-
ray oscillograph tube is a vacuum tube in which the
deflection of an electron beam, effected by applied
electric and/or magnetic fields, indicates the in-
stantaneous values of the actuating voltages and/or
currents.

1E8. Diode. A diode is a two-electrode vacuum tube
containing an anode and a cathode.

1E9. Triode. A triode is a three-electrode vacuum
tube containing an anode, a cathode, and a control
electrode.

1E10. Tetrode. A tetrode is a four-electrode vacuum
tube containing an anode, a cathode, a control
electrode, and one additional electrode ordinarily
in the nature of a grid.

1E11. Pentode. A pentode is a five-electrode vacuum
tube containing an anode, a cathode, a control
electrode, and two additional electrodes ordinarily
in the nature of grids.

1E12. Hexode. A hexode is a six-electrode vacuum
tube containing an anode, a cathode, a control elec-
trode, and three additional electrodes ordinarily in
the nature of grids.

1E13. Heptode. A heptode is a seven-electrode vac-
uum tube containing an anode, a cathode, a control
electrode, and four additional electrodes ordinarily
in the nature of grids.

1E14. Octode. An octode is an eight-electrode vac-
uum tube containing an anode, a cathode, a control
electrode, and five additional electrodes ordinarily
in the nature of grids.

1E15. Multielectrode Tube. A multielectrode tube
is a vacuum tube containing more than three elec-
trodes associated with a single electren scream.

1E16. Multiple-Unit Tube. A multiple-unit tube is
a vacuum tube containing within one envelope two
or more groups of electrodes associated with inde-
pendent electron streams.

Note—A multiple-unit tube may be so indicated;
for example, duodiode, duotriode, dlode-pentode,
du&)dlode-tnode. duodiode-pentode, and triode-pen-
tode.

1E17. Cathode. A cathode is an electrode which is
the primary source of an electron stream.

1E18. Filament. A filament is a cathode of a ther-
mionic tube, usually in the form of a wire or ribbon,
to which heat may be supplied by passing current
through it.

1E19. Indirectly Heated Cathode. (Equipotential
Cathode, Unipotential Cathode.) An indirectly
heated cathode is a cathode of a thermionic tube to
wlrhich heat is supplied by an independent heater
element.

1E20. Heater. A heater is an electric heating element
for supplying heat to an indirectly heated cathode.

1E21. Control Electrode. A control electrode is an
electrode on which a voltage is impressed to vary
the current flowing between two or more other
electrodes.

1E22. Grid. A grid is an electrode having one or
more openings for the passage of electrons or ions.
1E23. Space-Charge Grid. A space-charge grid is a
grid which is placed adjacent to the cathode and
positively biased so as to reduce the limiting effect
of space charge on the current through the tube.
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1E24. Control Grid. A control grid is a grid, ordi-
narily placed between the cathode and an anode,
for use as a control electrode.

LE25. Screen Grid. A screen grid is a grid placed
between a control grid and an anode, and usually
maintained at a fixed positive potential, for the
purpose of reducing the electrostatic influence of the
anode in the space between the screen grid and the

~ cathode.

1E26. Suppressor Grid. A suppressor grid is a grid
which is interposed between two electrodes (usually
the screen grid and plate), both positive with re-
spect to the cathode, in order to prevent the passing
of secondary electrons from one to the other.

1E27. Anode. An anode is an electrode to which a
principal electron stream flows.

1E28. Plate. Plate is a common name for the prin-
cipal anode in a vacuum tube.

1E29. Electron Emission. Electron emission is the
liberation of electrons from an electrode into the
surrounding space. Quantitatively, it is the rate at
which electrons are emitted from an electrode.

1E30. Thermionic Emission. Thermjonic emission
is electron or ion emission due directly to the tem-
perature of the emitter.

1E31. Secondary Emission. Secondary emission is
electron emission due directly toimpact by electrons
or ions.

1E32. Grid Emissi Grid
ion emission from a grid.

1E33. Emission Characteristic. An emission char-
acteristic is a relation, usually shown by a graph
between the emission and a factor controlling the
emission (as temperature, voltage, or current of the
filament or heater). ’

1E34. Cathode Current. Cgthode current is the
total current passing to or from the cathode through
the vacuous space.

1E35. Filament Current. Filament current is the
current supplied to a filament to heat it.

1E36. Filament Voltage. Filament voltage is the
voltage between the terminals of a filament.

1E37. Heater Current. Heater current is the current
flowing through a heater.

1E38. Heater Voltage. Heater voltage is the voltage
between the terminals of a heater.

1E39. Electrode Current. Electrode current is the
current passing to or from an electrode through the
vacuous space.

Note—The terms grid current, anode current
plate current, etc., are used to designate currents
passing to or from these specific electrodes.

1E40. Electrode Voltage. Electrode voltage is the
voltage between an electrode and a specified point
of the cathode.

Note—The terms grid voltage, anode voltage,
plate voltage, etc., are used to designate the voltage
between these specific electrodes and the cathode.

1E41. Direct Grid Bias. Direct grid bias is the direct
component of grid voltage. B

Note—This is commonly called grid bias.

1E42. Grid Driving Power. Grid driving power is
the average product of the instantaneous value of
the grid current and of the alternating component
of the grid voltage over a complete cycle.

Note—This comprises the power supplied to the
biasing device and to the grid.

1E43. Peak Forward Anode Voltage. Peak forward

@anode voltage is the maximum instantaneous anode

ion is electron or

ivoltage in the direction in which the tube is designed
ito pass current.

1E44. Peak Inverse Anode Voltage. Peak inverse
anode voltage is the maximum instantaneous anode
voltage in the direction opposite to that in which
the tube is designed to pass current.

' 1E45. Tube Voltage Drop. Tube voltage drop in a
gas or vapor-filled tube is the anode voltage during
the conducting period.

1E46. Electrode Dissipation. Electrode dissipation
is the power dissipated in the form of heat by an
electrode as a result of electron and/or ion bom-
bardment.

1E47. Ionization Current. Ionization current is the
electric current resulting from the movement of
electric charges in an ionizing medium under the
influence of an applied electric field.

1E48. Gas Current. Gas current is a current flowing
to an electrode and composed of positive ions which
have been produced as a result of gas ionization by
anelectron current flowing between other electrodes.

1E49. Leakage Current. Leakage current is a con-

. ductive current which flows between two or more
electrodes by any path other than across the vacu-
ous space. .

1E50. Electrode Admittance. Electrode admittance
is the quotient of the alternating component of the
electrode current by the alternating component of
the electrode voltage, all other electrode voltages
being maintained constant.
Note—As most precisely used, the term refers to
infinitesimal amplitudes.

1E51. Electrode Impedance. Electrode impedance
is the reciprocal of the electrode admittance.

1E52. Electrode Conductance. Electrode conduct-
ance is the quotient of the in-phase component of
the electrode alternating current by the electrode
alternating voltage, all other electrode voltages
being maintained constant.
Note—This is a variational and not a total con-
ductance. As most precisely used, the term refers
to infinitesimal amplitudes.

1E53. Electrode Resistance. Electrode resistance is
the reciprocal of the electrode conductance.
Note—This is the effective parallel resistance and
is not the real component of the electrode imped-
ance.

1E54. Transadmittance. Transadmittance from one
electrode to another is the quotient of the alternat-
ing component of the current of the second electrode
by the alternating component of the voltage of the
first electrode, all other electrode voltages being
maintained constant.
Note—As most precisely used, the term refers to
infinitesimal amplitudes.

1E55. Transconductance. Transconductance from
one electrode to another is the quotient of the in-
phase component of the alternating current of the
second electrode by the alternating voltage of the
first electrode, all other electrode voltages being
maintained constant.
Note—As most precisely used, the term refers to
infinitesimal amplitudes.

1E56. Control - Grid —Plate Transconductance.
Control-grid—plate transconductance is the name
for the plate-current-to-control-grid voltage trans-
conductance.
Note—This is ordinarily the most important
transconductance and is commonly understood
when the term “transconductance” is used.

1E57. Rectification Factor. Rectification factor is
the quotient of the change in average current of an
electrode by the change in amplitude of the alter-
nating sinusoidal voltage applied to-the same elec-
trode, the direct voltages of this and other electrodes
being maintained constant.

1E58. Conductance for Rectification. Conduct-
ance for rectification is the quotient of the electrode
alternating current of low frequency by the in-phase
component of the electrode alternating voltage of
low frequency, a high-frequency sinusoidal voltage
being applied to the same or another electrode and all
other electrode voltages being maintained constant.

1E59. Transrectification Factor. Transrectifica-
tion factor is the quotient of the change in average
current of an electrode by the change in the ampli-
tude of the alternating sinusoidal voltage applied to
another electrode, the direct voltages of this and
other electrodes being maintained constant.
Note—As most precisely used, the term refers
to infinitesimal changes.

1E60. Conversion Transconductance. Conversion
transconductance is the quotient of the magnitude
of a single beat-frequency component (fi+f2) or
(f1—f2) of the output-electrode current by the mag-
nitude of the control-electrode voltage of frequency
f1, under the conditions that all direct electrode
voltages and the magnitude of the electrode alter-
nating voltage f2 remain constant and that no im-
pedances at the frequencies f1 or f2 are present in
the output circuit.
Note—As most precisely used, the term refers to
an infinitesimal magnitude of the voltage of fre-
quency fi.

1E61 . u Factor. pu factor is the ratio of the change
in one electrode voltage to the change in another
electrode voltage, under the conditions that a speci-
fied current remains unchanged and that all other
electrode voltages are maintained constant. It is a
measure of the relative effect of the voltages on two
electrodes upon the current in the circuit of any
specified electrode.
Note—As most precisely used, the term refers to
infinitesimal changes.

1E62. Amplification Factor. Amplification factor is
the ratio of the change in plate voltage to a change
in control-electrod «voltage under the conditions
that the plate current remains unchanged and that
all other electrode voltages are maintained constant.
It is a measure of the effectiveness of the control-
electrode voltage relative to that of the plate voltage
upon the plate current. The sense is usually taken
as positive when the voltages are changed in oppo-
site directions.
Note—As most precisely used, the term refers to
infinitesimal changes. Amplification factor is a spe-
cial ‘case of u-factor.

1E63. Electrode Characteristic. An electrode char-
acteristic is a relation, usually shown by a graph,
bétween an electrode voltage and current, other
electrode voltages being maintained constant.

1E64. Transfer Characteristic. A transfer charac-
teristic is a relation, usually shown by a graph,
between the voltage of one electrode and the cur-
rent to another electrode, all other voltages being
maintained constant. ’

1E65. Interelectrode Capacitance. Interelectrode
capacitance is the direct capacitance between two
electrodes.

1E66. Electrode Capacitance. Electrode capaci-
tance is the capacitance of one electrode to all other
electrodes connected together.

1E67. Input Capacitance. The input capacitance
of a vacuum tube s the sum of the direct capaci-
tances between the control grid and the cathode
and such other electrodes as are operated at the
alternating potential of the cathode.

Note—This is not the effective input capacitance,
which is a function of the impedances of the asso-
ciated circuits.

1E68. Output Capacitance. The output capaci-
tance of a vacuum tube is the sum of the direct
capacitances between the output electrode (usually
the plate) and the cathode and such other electrodes
as are operated at the alternating potential of the
cathode. '

Note—This is not the effective output capaci-
tance, which is a function of the impedances of the
associated circuits.

1E69. Class A Amplifier.* A class A amplifier is an
amplifier in which the grid bias and alternating grid
voltages aré such that plate current in a specific
tube flows at all times.

1E70. Class AB Amplifier.* A class AB amplifier
is an amplifier in which the grid bias and alternating
grid voltages are such that plate current in a spe-
cific tube flows for appreciably more than half but
less than the entire electrical cycle.

1E71. Class B Amplifier.* A class B amplifier is an
amplifier in which the grid bias is approximately
equal to the cutoff value so that the plate current
is approximately zero when no exciting grid voltage
is applied and so that plate current in a specific tube
flows for approximately one-half of each cycle when
an alternating grid voltage is applied.

1E72. Class C Amplifier.* A class C amplifier is an
amplifier in which the grid bias is appreciably greater
than the cutoff value so that the plate current in
each tube is zero when no alternating grid voltage
is applied, and so that plate current in a specific
tube flows for appreciably less than one half of each
cycle when an alternating grid voltage is applied.
*Note—To denote that grid current does not
flow during any part of the input cycle, the suffix
1 may be added to the letter or letters of the class
identification. The suffix 2 may be used to denote
that grid current flows during some part of the cycle,

The Characteristics Charts by type numbers, appearing on
' pages 373 through 401, are arranged in the following manner:

1. The numerically numbered types (01A, 10, 56, 76, etc.)

pages 373-377.

2. The R M A standard numbered types (1A5, 2B7, 6AS,

12B8G, etc.) pages 377-391.

3. Rectifier tube types (80, 5Z3, 6W5, etc.) pages 391-393.

4. Special tubes as used by a single manufacturer (Sparton’s

485, Majestic’s 222, etc.) page 401.
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COMPLETE TUBE CHART

DESCRIPTION Basing CAPACITANCES OPERATING CONDITIONS CHARACTERISTICS
See Fil. | Micro-Microfarads
'l;gpe Socket Curr. Grid Max. Recomm.
0. Type Cathode| Connection | Amps.| Grid When Plate Screen Bias Plate Screen Ampl. Plate Mut. Undist. Load Cut-Off
Chart on Plate | Input {Output] Used As Supply Grid Volts Current Current Factor Resist. Cond. Qutput Resist. Bias
Pages 394-401 Volis Volts (Neg.) a. Ma. Ohms pMhos. Watts Ohms Volts
Fil D Grid Leak Det. 45 +A 1.8 8.0 12,000 670
l.
01A Triode 5.0V | Medium 4 Pin | 0.25 | 8.1 3.1 2.2 Amolif 90 4.5 2.5 8.0 11,000 725 0.015 25,000
135 9.0 3.0 8.0 10,000 800 ) 0.055 20,000
. Fil. 4D 350 32 16 8.0 5,150 1550 0.9 11,000
10 Triode 7.5V | Medium4 Pin| 1.25 | 7.0 4.0 3.0 | Amplifi
425 40 18 8.0 5,000 1600 1.6 10,200
i 4F Grid Leak
wWD11 . Fil. | Special 4 Pin ) Detector 45 +A
Triode 11V 025 | 33 | 25 | 25
wXie 4D 90 4.5 25 6.6 15,500 425 0.007 15,000
Medium 4 Pin Amplifier
135 10.5 3.0 6.6 15,000 440 0.040 15,000
. Fil. 4D 135 9.0 6.2 8.5 5,100 1650 0.130 9,000
12A Triode 5.0V | Medium 4 Pin | 0.25 | 8.5 4.0 2.0 | Amplifier
180 13.5 7.7 8.5 4,700 1800 0.285 10,700
Heater 5F Detector-
15 Pentode 2.0V Small 5 Pin 0.220| 0.01 | 235 | 7.80 | Oscillator 135 67.5 1.5 1.85 -0.30 600 800,000 750
Heater 6B
18 Pentode 14V Small 6 Pin 03 Power Amplifier 250 250 16.5 34 75 185 79,000 2350 3.0 7,000
. 5 Fil. 6C Complete 135 0 5 (Zero |signal plate cjurrent per pliate) 2.1 10,000
19 Twin Triode| 2.0V Small 6 Pin | 0.260 Class B
135 3.0 2 (Zero |signal plate cjurrent per pliate) 1.9 10,000
. Fil. 4D
20 Triode 3.3V Small 4 Pin 0.132| 3.7 24 2.3 | Power Amplifier 135 22.5 6.0 35 5,850 600 0.130 6,500
Fil. 4K
22 Screen Grid | 3.3V | Medium 4 Pin | 0.132| 0.02 | 4.0 |12.0 | RF Amplifier 135 675 15 3.7 13 125 250,000 500
Screen Grid | Heater 5E R 180 90 3.0 4.0 17 400 400,000 1000 15
24A Tetrode 2.5V | Medium 5 Pin | 1.75 | 0.007] 53 |10.5 | RF Amplifier
- 250 90 3.0 4.0 1.7 630 600,000 1050 15
Fil. 4D 135 10 5.5 83 7,600 1100 0.080 8,800
26 Triode 1.5V | Medium 4 Pin | 1.05 | 8.1 2.8 2.5 | Amplifier
180 14.5 6.2 83 7,300 1150 0.180 10,500
Detector 250 30
X Heater 5A
2% Triode 2.5V Small 5 Pin 1.75 | 33 3.1 2.8 Al 135 9.0 4.7 9 9,000 1000 0.080 13,000
mplifier
180 13.5 5.0 9 9,000 1090 0.165 19,000
- Fil. 4D 135 9.0 3.0 9.3 10,300 900 0.070 20,000
30 Triode 2.0V Small 4 Pin | 0.060{ 6.0 | 3.0 | 2.1 | Amplifier
180 13.5 3.1 9.3 10,300 900 0.130 20,000
Fil. 4D 135 22.5 8.0 3.8 4,100 925 0.185 7,000
31 Triode 2.0V Small 4 Pin 0.130| 5.7 3.5 2.7 | Amplifier
180 30.0 12.3 3.8 3,600 1050 . 0375 5,700
Sereen Grid | Fil. 4K ] 135 675" 3.0 17 0.4 610 950,000 640 9.0
32 Tetrode 2.0V | Medium 4 Pin | 0.06 | 0.015] 6.0 |[12.0 | Amplifier
180 67.5 3.0 1.7 0.4 780 1,200,030 650 9.0
Fil. 5K N 135 135 13.5 145 3.0, 70 50,000 1450 0.700 7,000
33 Pentode 2.0 Medium 5 Pin | 0.260{ 1.0 | 8.0 |12.0 | Amplifier
180 180 18.0 22.0 5.0 99 55,000 1700 1.400 6,000
1st Detector 67.5 to 180 67.5 5.0
Variable Mu|  Fil. M
34 Pentode 2.0V | Medium 4 Pin | 0.060| 0.015] 6.0 |12.6 Amolif 135 67.5 3.0 2.8 1.0 360 600,000 699 22.5
mplifier
180 67.5 3.0 2.8 1.0 620 1,000,000 620 22.5

'
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DESCRIPTION Basing CAPACITANCES OPERATING CONDITIONS CHARACTERISTICS
ee Fil. | Micro-Microfarads
Tﬁpe Socket Curr. Grid Max. Recomm.
0. Type Cathode| Connection |Amps.| Grid When Plate Screen Bias Plate Screen Ampl. Plate Mut. Undist. Loa Cut-Off
Chart on Plate | Input |Output Used As Supply Grid Volts Current Current Factor Resist. Cond. Qutput Resist. Bias
’ Pages 394-401 Volts Volts (Neg.) Ma. Ma. Ohms u#Mbhos. Watts Ohms Volts
1st Detector 250 90 max. 7.0
Variable Mu| Heater 5B
85/51 | Tetrode 2.5V | Medium 5 Pin | 1.75 | 0.007| 5.0 |10.5 Amulif 180 90 3.0 6.3 2.5 305 300,000 1020 40
mplifier -
R 250 90 max. 3.0 6.5 2.5 420 400.000 1050 40
Detector 180 67.5 6.0
Screen Grid | Heater 5E
36 Tetrode 6.3V Small 5 Pin 0.30 | 0.007| 3.7 9.2 Amplif 100 55 15 1.8 470 550,000 850 6.0
mplifier
250 90 3.0 3.2 1.7 595 550,000 1080 8.0
. Detector 180 20 -
Heater 5A
37 Triode 6.3V Small 5 Pin 030 | 2.0 3.5 29 Amolif 90 6.0 2.5 9.2 11,500 800 0.030 17,500 10
250 18.0 7.5 9.2 8,400 1100 0.340 20,000 30
100 100 9.0 7.0 1.2 120 140,000 875 0.270 15,000
Heater 5F .
38 Pentode 6.3V Small 5 Pin 030 | 030 | 3.5 7.5 | Amplifier 135 135 135 9.0 1.5 120 130,000 925 0.550 13,500
250 250 25 22 38 120 100,000 1200 25 10,000
® ] 1st Detector 90 to 250 90 7. approx.
Variable Mu| Heater 5F
39/44 | Pentode 6.3V Small 5 Pin 0.30 .007| 4.0 |10.0 Amolif 90 90 3.0 5.6 1.6 360 375,000 960 - 425
mplifier
250 90 3.0 58 14 1050 1,000,000 1050 425
Fil, 4D Detector 180 4.5 0.1 30 250,000
40 Triode 5V |Medium4Pin| 025 | 80 | 28 | 22 -
Amplifier 180 3.0 0.2 . 30 150,000 200 250,000
Heater 6B . 180 180 13.5 18.5 3.0 150 81,000 1850 1.5 9,000
41 Pentode 6.3V Small 6 Pin | 0.40 Amplif
250 250 18.0 32.0 55 150 68,000 2200 34 7,600
250 250 16.5 34.0 6.5 80,000 2500 3.2 7,000
Heater 6B Amplifier
42 Pentode 6.3V | Medium 6 Pin | 0.70 285 285 20.0 38.0 70 . 78,000 2550 48 7,000
AB; P.P. 375 250 26.0 17.0 25 18.5 10,000 (P.to P.)
Heater 6B . 95 95 15.0 20.0 4.0 45,000 2000 0.9 4,500
a3 Pentode 25.0V | Medium 6 Pin | 0.30 Amplifier
160 120 18.0 33.0 6.5 42,000 2375 2.2 5,000
180 31.5 31.0 3.5 1,650 2125 083 2,700
Fil. 4D Amplifier
45 Triode 2.5V | Medium4Pin| 150 | 65 | 3.6 | 3.0 275 56.0 36.0 3.5 1,700 2030 2.00 4,600
AB: P.P. 275 68.0 14 to 69 per |tube 18.00 3,200 (P.to P.)
- Class A 250 33 22.0 5.6 2,380 2350 1.25 6,400
Double Grid|  Fil. 5C -
46 Triode 2.5V | Medium 5 Pin | 1.75 Class B 300 0 4 (Zero| signal plate |current per tu|be) 16.00 5,200 (P.to P.)
s
400 0 6 (Zero| signal plate |current per tu|be) 20.00 5,800 (P.to P.)
Fil. 5B X
a7 Pentode 2.5V | Medium 5 Pin | 1.75 | 1.2 | 8.6 |13.0 | Amplifier 250 250 16.5 31.0 6.0 150 60,000 2500 2.7 7,000
Heater 6A X 95 95 20.0 52.0 12.0 15.6 4,000 3900 2.0 1,500
48 Tetrode 30V | Medium 6 Pin | 040 Amplifier
125 100 22.5 56.0 12.0 43 11,000 3900 2.5 1,500
Double Grid|  Fil. 5C Class A 135 20.0 6.0 4.7 4,175 1125 0.170 11,090
49 Triode 2.0V | Medium 5 Pin | 0.12 — -
Class B 180 0 2 (Zero |signal plate c|urrent per tujbe) 3.0 9,000 mi|n.
Fil. 4D 34 | Ampiis 350 63.0 45.0 3.8 1,900 2000 24 4,100
Triod 75V |Medium 4 Pin | 1.25 | 7.1 | 4.2 ¥ mplifier
5o © ‘ 450 840 55.0 38 1,800 2100 ) 4,350
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Hoat - Class A 294 (Palrallel Conn.) 6.0 7.0 35 11,000 3200 0.37 30,000 :
eater
53 Twin Triode| 2.5V | Medium 7 Pin | 2.0 250 0 14 (Zero| signal curren|t per plate) 8.0 8,000
Large Pin Circle Class B
300 0 17.5 (Ze|ro signal curr|ent per plate) 10.0 10,000
Duplex Heater 6G Diode Detector, 180 13.5 6.0 8.3 8,500 975 0.160 20,000
55 Diode 2.5V Small 6 Pin | 1.0 | 1.5 | 1.5 | 43 | Triode
Triode (Trio|de Sec|tion) | Amplifier 250 N 20.0 8.0 8.3 7,500 1100 0.350 20,000
X Heater 5A Detector 250 20.0 (Plate curren|t—Adjust to |0.2 ma. with [no AC input [signal)
56 Triode 2.5V Small 5 Pin 1.0 3.2 3.2 2.2
Amplifier 250 13.5 5 13.8 9,500 1450 0.260
Heater 6F Detector 250 100 43 500,000
57 Pentode 2.5V Small 6 Pin 1.0 .007 | 5.0 6.5
. Amplifier 250 100 3.0 2.0 0.5 1500 1,500,000 1225 7
Variable Mu| Heater 6F 1st Detector 250 100 10.0
58 Pentode 2.5V Small 6 Pin | 1.0 | 007 | 4.7 | 6.3
Amplifier 250 100 3.0 8.2 2.0 1280 800,000 1600 50
Triode 250 28.0 26.0 6 2,300 2600 1.25 5,000
R .. | Heater 7A
59 Triple Grid | 2.5V | Medium 7 Pin | 2.0 Pentode 250 250 18.0 35.0 9.0 100 40,000 2500 3.00 6,000
" |Large Pin Circle
Class B 400 0 13 (Zero |signal plate c|urrent per tu|be) 20.0 6,000 (P.to P.)
Fil, 4D 135 27.0 173 3 1,820 1650 04 3,000
1A Triode 5.0V | Medium 4 Pin| 025 | 75 | 3.2 2.9 Amplifi
180 ° 40.5 20.0 3 1,750 1700 0.79 4,800
Duplex Heater 6G Diode Detector,
e £ Diode 6.3V Small 6 Pin | 030 | 1.7 | 1.7 | 3.8 | Triode 250 2.0 0.8 100 91,000 1100
Triode ({Triode| Sectio|n) Amplifier
) Heater b5A 100 5.0 2.5 13.8 12,000 1150
76 Triode 6.3V Small 5Pin | 030 | 2.8 | 3.5 .| 2.5 | Amplifier
250 13.5 5.0 13.8 9,500 1450
Heater 6F Detector 250 100 43 0.43 500,000
kit Pentode 6.3V Small 6 Pin 030 | .007 | 4.7 |11.0
¢ Amplifier 250 100 3.0 23 0.5 1500 1,500,000 1250 - 75
Variable Mu| Heater 6F ls‘t Detector 250 100 10.0 (Suppressor tiled to cathode|)
s Pentode 6.3V Small 6 Pin 030 | .007 | 45 |11.0
Amplifier 250 100 3.0 7.0 1.7 1160 800,000 1450 425
Twin Heater 6H Complete
9 Triode 6.3V Small 6 Pin | 0.60 Class B 250 0 10.5 (Zero signal |current, per p|late) 8.0 14,000
135 10.5 3.7 8.3 11,000 750 075 25,000
Duplex Heater 6G Diode Detector,
85 Diode 6.3V Small 6 Pin 030 ] 1.5 1.5 4.3 | Triode 180 13.5 6.0 83 8,500 975 0.160 20,000
Triode ) (|Triode| Sectio|n) Amplif —
: 250 20.0 8.0 8.3 7,500 1100 0.350 20,000
Triode 250 31.0 32 4.7 2,600 1800 0.9 5,500
Heater 6F
89 Triple Grid | 6.3V Small 6 Pin 0.40 Pentode 250 250 25.0 32 5.5 125 70,000 1800 3.4 6,750
Class B 180 0 6 (Zero |signal current| per plate) 35 9,400 (P.to P.)
4E
Vo9 ) Fil. Small 4 Nub
Triode 3.3V 063 3.6 | 2.5 | 22 | Amplifier 90 max. 4.5 2.5 6.6 15,500 425 .007
X99 4D )
Small 4 Pin
Voltage 4w . Minimum Starting Voltage, 125 Volts.
VR90- | Regulator Cold Octal (|Gas Dlischargie) Regulat, Operating Voltage, 90 Volts.
30 Operating Current 10 Ma. Min., 30 Ma. Max.
‘ .| Voltage AW X Minimum Starting Voltage, 137 Volts.
VR105- | Regulator Cold Octal (|Gas Dlischarg|e) Regulat Operating Voltage, 105 Volts.
30 Operating Current 5 Ma. Min., 30 Ma. Max.
Voltage 4W X Minimum Starting Voltage, 180 Volts
VR150- | Regulator Cold Octal (|Gas Dijischarg|e) Regulator Operating Voltage, 150 Volts
30 Operating Current, 5 Ma. Min., 30 Ma. Max.
Non-Micro- | Fil. 4D
864 %hpﬁc 1.1V Small 4 Pin | 025 | 4.0 | 2.6 | 2.1 | Amplifier 135 9.0 3.5 8.2 12,700 645 15,000
riode

ONIAITZIDIY

3gnl

SOI11SI1¥431D0VUIVHD

€1 uoud3g



9L€

DESCRIPTION Basing . CAPACITANCES OPERATING CONDITIONS CHARACTERISTICS
SoSe]: CI:“lll. Micro-Microfarads
Type cket rr. Grid M
No. Type Cathode| Cgﬂneetlon Amps.| Grid When Plate Screen Bias Plate Sereen Ampl. Plate Mut. Ungi}:t. Rel(fgaucllm Cut-Off
- P a?g} 401;01 Plate | Input [Output Used As Supply Grid Volts Current Current Factor Resist. Cond. Qutput Resist. Bias
ages 394~ Volts Volts (Neg.) Ma. Ma. Ohms pMhos. Watts Ohms Volts
Voltage Medium 4 Pin . Minimum Starting Voltage, 125 Volts
874 Regulator Cold | Cathode No. 1 (|Gas Dlischarg|e) Regulat Operating Voltage, 90 Volts
Anode No. 3 Operating Current, 10 Ma. Min., 50 Ma. Max.
Gas Heater 6Q Sweep Circuit . 3 Ma.—below 200 cycles
S84 Triode 6.3V Octal .06 Oscillator 300 (insjt.) 2 Ma.— above 200 cycles
Gas Heater 5A - Grid Controlled -
885 Triode 2.5V | Small 5 Pin 14 ectifier 350 75 Max. 16 volt max.| drop
- Fil. 5K Power
950 Pentode 2.0V | Small 5 Pin 012 Amplifier 135 135 16.5 7.0 1.8 125 125,000 1000 0.45 13,500
: 90 90 3.0 1.2 0.5 1100 1,000,000 1100
Acorn Heater Amplifi
954 Pentode 6.3V Special 0.150, .007| 3.0 3.0 250 100 3.0 2.0 0.7 2000 1,500,000 1400
Detector 250 100 6.0 250,000
90 25 2.5 25 14, 1
H glassl 2 700 700
Acorn eater * Amplifier 135 3.75 3.5 25 13,200 1900
955 Triode 6.3V Special 0.150[ 1.4 10 + 0.6
180 5.0 4.5 . 25 12,500 2000 135 20,000
Class C Amplifier 180 35 7.0 0.5
Variable Mu| Heater . .
956 Acorn 6.3V Special 0.150| .007| 2.7 | 3.5 | Amplifier 250 100 3.0 5.5 1.8 1440 800,000 1800
Pentode
Heater 6F ) Detector- } A
1221 | Pentode 6.3V | Small 6 Pin 0.3 .010 5 6.5 | Amplifier Special Non|-microphonic |Tube. Charac|teristics same| as Type 6C6.
Heater 7R Detector- } . A A
1223 Pentode 6.3V Octal 03 Amplifier Special Non|-microphonic | Tube. Charac|teristics same| as Type 6C6 |except octal b|ase.
Heate oV Pentode 300 150 2.5 10.0 25 3850 700,000 5500 (Suppressor |to Cathode)
eater 1o
1231 | Pentode 7.0Vt Lock-In 048 | .015| 85 | 6.5 | Tetrode 300 150 2.5 12.0 0.5 3500 540,000 6500 (Suppressor |to Screen)
Triode 250 2.0 13.0 33 5,200 6300 (Suppressor |to Plate)
1232 | Pentode (See Ty|pe 7G7|/1232
4D Class A 425 40 18 8.0 5,000 1600 1.6 10,200
Fil. | Medium 4 Pin
1602 | Triode 7.5V Bayonet 125 | 7 4 3 Class B
. ; (Two Tubes) 425 50 8 (Zero |signal current| per plate) 25.0 8,000 (P.to P.)
(For|merly de|signated as 10 S|pecial)
. Class C 450 200 60 13.0
Plentod Amplifier
Non-Micro- | Heater 6F 007} 5.0 6.5 | Pentode 250 100 3.0 2 1500 1,500,000 1225 7
1603 | phonic 6.3V Small 6 Pin | 0.30 - -
Pentode : Triode Triode v
N 2.0 3.0 (105 Connection 250 8.0 6.5 20 10,500 1900
. 250 150 6.0 33 83 1,000,000 350 G3=Neg. 1/5.0V A i| matel
1612 | Heptode Heater 7T ‘ Mixer, or ¢ o pprox)jmately)
6.3V Octal 0.30 Amplifier _ 250 100 3.0 5.5 5.5 800,000 1100 (G3=Neg. [3.0V Approxi|mately)
Heater 7AC o )
1631 | Tetrode 12.6V Octal 045 Other characteris|tics identical |with 6L6
Heater 7AC N
1632 | Tetrode 12.6V Octal 0.6 Other characteris|tics identical | with 2516
Twin Heater 8BD For applications cntlcal as to the matching of the two triode units.
1633 | Triode 25V Octal 0.15 Other ratings, istics ang ons same as 12SN7GT.
Twin Heater 8S For applications critical as to matching of the two triode units. .
1634 | Triode 12.6V Octal 0.15 Ratings, characteristics and dimensions identical with 125C7.
1851 | Pentode Heater 7R .
6.3V Octal 045 | 0.02 | 115 | 52 | Amplifier 300 150 160 ohms 10.0 2.5 6750 750,000 9000
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Heater 7R : Voltage }
4000 | Pentode 6.3V - Octal 030 | .06| 56 |14 Amplifier Special Low |Hum, Non-m|icrophonic Tujbe. Character |istics same as |{6C6 and 6J7.
Heater 6F Low hum, low microphonic Amplifier for| P.A. service.
7700 | Pentode 6.3V Small 6 Pin 3 .06 | 56 |14, Characteristics similar to 6C6.
250 100 3 2.0 0.7 Over 1 meg. | - 1400
RF Amplifier
Mldget Heater | Button Type 90 90 3 1.2 0.5 1 meg. 1100
9001 6.3V 7 Pin 0.15 01| 3.6 3.0
Penwde 250 100 5 550 (Conversion |Transconductjance)
Mizer
90 90 5
250 (M|ax.) 7 6.3 25 11,400 2200
MXd Heater | Button Type Class A1 180 5 45 25 12,500 2000 -
9002 | Tri 6.3V 7 Pin 0.15 | 14 - Amplifier
20 2.5 2.5 25 14,700 1700
. R.F. Amplifier 250 100 3 6.7 2.7 .7 meg. 1800 45
Midget Heater | Button Type -
2003 })’ari:ol‘::vlle Mu| 63V 7 Pin 015| .01 | 34 | 3.0 | Mixer 250 100 10 600 (Conversion |Transconduct|ance)
entode -
100 100 10
Gas 4V Remote Control . -
OA4G | Triode Cold Octal Tube, Relay 130V AC | Starter Anode EPeak) AC 70 volts Max. Anode Current, 25 Ma. Continuous Max.
B Service Starter Anode (Peak) RF 55 volts Min. Anode Current, 100 Ma. Intermittent
Fil. M 90 67.5 3.0 2.2 0.9 425 600,000 720 15
1A4P* | Pentode 2.0V Small 4 Pin | 0.060] .007| 5 11 Amplifier
- 180 67.5 3.0 23 0.8 750 1,000,000 725 15
Fil, 4K 135 67.5 3.0 22 0.7 - 220 350,000 625 15
1A4T* | Tetrode 2.0V Small 4 Pin | 0.060] .010] 5 11 Amplifier
180 67.5 3.0 2.2 0.7 400 600,000 650 15
1A5- Fil, 6X . .
GT/G Pentode 14V Octal 0.05 Amplifier 90 90 4.5 4 0.8 255 300,000 850 0.115 25,000
X N Oscillator (Through 20,000 ohm
Pentagrid Fil. 6L 0.8 5.0 6.0 | Section 180 dropping resistor) 25
1A6 Converter 2.0V Small 6 Pin | 0.060
0.25 1105 | 9.0 | Mixer Section 180 67.5 3.0 15 2.0 500,000 300 (Conv. Trans.|) 22.5
Oscillator
1A7%G | Pentagrid Fil. 7Z 0.9 4.0 4.6 | Section 90 1.2
Converter 14V Octal 0.05
1ARGT 03 | 65 |11 Mixer Section 90 45 0 0.55 0.60 600,000 250 (Conv. Trans.|) 30
1B4* Fil. 4M T135 67.5 3.0 1.6 0.7 1,000,000 560 6.0
Pentode 2.0V Small 4 Pin | 0.060] .007| 5.0 |11.0 | Amplifier
951 180 675 3.0 1.7 0.6 1,500,000 650 6.0
1B5/ | Duplex Fil. 6M
258 | Diode 2.0V Small 6 Pin | 0.060[ 3.6 | 1.6 | 1.9 | Amplifier 135 3.0 0.8 20 35,000 575
Triode (Trio|de Sect|ion)
. Oscillator
1B%G | Pentagrid Fil. 7Z 90 | 4.0 | 42 | Section 90 1.6
Converter 14V Octal 0.10
1B7GT 34| 70 | 7.5 | Mixer Section 90 45 0 1.5 13 350,000 350 (Conv. Trans.|) 14.5
Diode Fil. SAW Triode 90 0 1.5 66 240,000 275
1BS8GT | Triode 1.4V Octal 0.1 -
Tetrode Tetrode 90 90 6 6.3 14 1156 21 14,000
1C5G Fil. 6X ’ :
1C5GT | Pentode 14V Octal 0.10 Amplifier 90 90 7.5 75 1.6 180 115,000 1550 0.240 8,000
Oscillator Through 20,000 ohm
Pentagrid | Fil. 6L 15 | 6.0 | 6.0 | Section 180 opping resistor) 33
1Ce Converter 2.0V Small 6 Pin | 0.120
03 |10.0 |10.0 | Mixer
. Section 180 67.5 © 3.0 1.5 2.0 750,000 325 (Conv. Trans.|) 14.0
Pentagrid Fil. 7Z 0.120
1C3G | Converter 2.0V Octal 8 Pin See Data on [1C6

not be used interchangeably, depen

NOTE: *These tubes were originally Introduced as tetrodes, with a suppressor grld type added later. With the sharp cut-off types, such as 1B4 and 1E5G, pentode and tetrode types may be used interchangeably. Variable mu types may, or may
«ii’ng on the characteristics of the receiver. Note differences in interelectrode capacities and plate resistance.

+Important Note: Lock-In Tubes carry a nominal heater rating of 7.0 volts. Actual recommended heater voltage for household receiver service is 6.3 volts.
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DESCRIPTION Basing CAPACITANCES OPERATING CONDITIONS CHARACTERISTICS _
’ e CFil. Micro-Microfarads
e t urr. Grid Max. Rec .
1}{& Type Cathode| Connection |Amps.| Grid . When Plate Screen Bias Plate Screen Ampl. Plate’ Mut. Undai};t. Lgau‘mim Cut-Off
1 Chart on Plate | Input [Output| Used As Supply Grid Volts Current ent Factor Resist. Cond. Qutput Resist. Bias
ages 394-401 Volts Volts (Neg.) Ma. Ma. Ohms KMhos. Watts Ohms Volts
Variable Mu|  Fil. 5Y i 135 67.5 3.0 2.2 09 325 1,000,000 625 15.0
1D5G_*| Pentode 2.0V Octal 7 Pin 0.060{ .007{ 5.0 [11.0 | Amplifier
P - 180 , 675 3.0 2.3 08 600 1,000,000 725 15.0
- Variable Mu| Fil. 5R . 135 67.5 © 3.0 2.2 0.7 220 350,000 625 15.0
1D5G_*| Tetrode 2.0V Octal 7 Pin | 0.060| 0.010| 4.4 (10.8 | Amplifier :
T . . 180 67.5 3.0 2.2 0.7, 400 600,000 650 15.0
Oscillator
Pentagrid Fil, 7Z 02 | 50 | 6.0 | Section
1D7%G | Converter 2.0V Octal 8 Pin | 0.060 See Data on |1A6 . @
i 025 [11.0 | 9.0 | Mixer Section
Diode At negative |end of filamen|t.
Diode Fil. 8AJ -
1DSGT %‘ri(:}do'ei 14V Octal - 0.10 Triode 90 (1] 11 25 43,500 575
entode _
Pentode 90 90 9 5.0 1.0 200,000 925 0.200 12,000
Fil. 55 90 0 4.5 14.5 11,000 1325
1E4G | Triode 14V Octal 005 | 24 | 24 6.0 | Amplifier
N 90 3 1.5 14.0 17,000 825
Fil. 5Y B N
1E5GP | Pentode 2.0V Octal 7 Pin | 0.060] 0.007{ 55 |12.0 | Amplifier See Data on |1B4
Push Pull Per Slection i
Double Fil, 8C Class AB; 135 135 75 3.5 1.0 0.575 24,000 (P.to P.)
1E%G | Pentode 2.0V Octal 8 Pin 0.240 - -
Single Section 135 135 4.5 7.5 22 350 260,000 1425 0.290
Fil, 5K
1Fa Pentode 2.0 Medium 5 Pin .
- X 0.120{ 0.8 {100 | 8.0 | Amplifier 135 135 4.5 8.0 24 340 200,000 1700 0310 16,000
1F5G | Pentode 2.0V | Octal 7 Pin B
Duplex Fil, 6W ,
1F6 | Diode 20V | Small 6Pid | 0.060] 0.007| 40 | 90 |||RF or IF g
Pentode - N (Pento|de Sect|ion) Amplifier 180 675 15 2.2 0.7 650 1,000,000 - 650 12.0
Duplex Fil. 7AD AT Resistance -
1F5G | Diode 2.0V Octal 8 Pin 0.060 .01 | 3.8 | 9.5 [||Coupl 135 135t 1.0 0.42 48 (Volltage Amplific|ation) 250,000
Pentode (Pento|de Sect|ion) Amplifier 1Through 1 |Megohm drop|ping resistor : .
1G4- Fil. 55 .
GT/G | Triode 14V Octal 0.05 Amplifier 90 6 23 8.8 825
) - 6x 90 90 6.0 8.5 25 200 133,000 1500 0.250 8,500
1G5G | Pentode 2.0V Octal 7 Pin 0.120, Amplifier 124 124 11.0 10.0 3.0 220 145,000 1500 0.600 8,000
: 135 135 13.5 8.7 25 250 160,000 1550 0.550 9,000
1G6G | Twin - Fil. 7AB . Complete . .
Triode 14V Octal 0.10 Class B 90 0 1 (Zero signal per triode) 675 0.675 12,000 (P.to P.)
1G6GT : 20 (Peak signal per triode)
- 5 90 4.5 25 9.3 11,000 850
il. -
1H4G | Triode 2.0V | Octal 7 Pin 0.06 | 6.0 3.0 2.1 | Amplifier 135 9.0 3.0 9.3 10,300 900 _
180 13.5 3.1 9.3 10,300 900
1H56
— Diode Fil. 57 .
1H5GT | Triode 14V Octal 005 | 11 Amplifier 90 0 0.15 65 240,000 275
i Duplex Fil. TAA .
1H6G | Diode 2.0V Octal 8Pin | 0.06 | 3.6 | 1.6 | 1.9 | Amplifier 135 30 0.8 20 35,000 515
, Triode (Trijode Se|ction) -
NOTE: *These odes, with a suppressor grid type added later. With the sharp cut-off tg'pes, such as 1B4 and 1E5G, pentode and tetrode types may be used interchangeably. Variable mu types may, or may
D

not be used int

tubes were orlglnall}' introduced as tetr
1 bly, depending on the ch

istics of the receiver. Note differences in interelectrode capacities an

late resistance.
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Fil. 6X Amplifier 135 135 16.5 7.0 2.0 125 125,000 - 950 0.450 13,500
115G | Pentode 2.0V Octal 7 Pin 0.120 Electrical ch|aracteristics i|dentical to T|ype 950
X 135 0 5 (Zero| signal curren|t, per plate) 2.100
Twin Fil. 7AB
1J6G | Triode 2.0V Octal 8 Pin 0.240 Class B 135 3 2 (Zero| signal currenlt, per plate) 1.900
’ 135 6.0 0.5 (Ze|ro signal curr|ent, per plate|) 1.600
Power Fil. 5AD Power
1LA4 | Amplifier 1.4V Lock-In 05 Amplifier 90 90 4.5 4.0 0.8-1.1 300,000 850 115 25,000
Pentode
Pentagrid Fil. 7TAK 0.6 2.8 3.2 | Oscillator 90 1.2
1LA6 | Converter 14V Lock-In .06
0.4 7.5 8.0 | Mixer 90 45 0 0.55 0.60 750,000 250 (Conversion |Transconduct|ance) 3
90 90 9 5.0 1.0 200,000 925 .200 12,000
Power Fil. 5AD Power
1LB4 %m}z})i(flier 1.4V Lock-In 05 Amplifier 67.5 67.5 6 3.8 0.8 200,000 875 .100 16,000
entode .
45 45 4.5 1.6 0.3 300,000 650 .035 20,000
R.F. Fil. 7A0 90 45 0 1.15 20 1.5 meg. 775
1LC5 | Pentode 14V, Lock-In .05 007 3.2 7.0 | Amplifier
45 45 0 1.1 25 .7 meg. 750
0.6 2.4 4.8 | Oscillator 45 1.4
Pentagrid Fil. TAK
1LC6 | Converter 1.4V Lock-In .05 28 | 9.0 5.5 | Mixer 90 35 0 0.75 0.70 650,000 275 (Conversion |Transconductjance) 3
45 35 0 0.7 0.75 300,000 250 (Conversion |Transconduct|ance) 3
Diode Fil, 6AX Voltage 90 Max. 45 Max. 0 0.6 0.1 750,000 575
1LD5 | Pentode 14V Lock-In .05 | 0.18 | 3.2 6.0 | Amplifier
45 45 0 0.55 0.12 900,000 550
Fil. 4AA 90 0 4.5 14.5 11,200 1300
1LES | Triode 14V Lock-In 05 | 1.7 1.7 | 3.0 | Amplifier
90 3 1.4 14.5 19,000 760
Diode Fil. 5AG
1LH4 | Triode 14V Lock-In Amplifier 90 0 0.15 65 240,000 275
R.F. Fil. 7AO R.F.
1LN5 | Pentode 1.4V Lock-In .05 007 3.4 8.0 | Amplifier 90 90 0 1.6 . 035 1.1 meg. 800 45
1N5G Fil. 5Y
Pentode 14V Octal 0.05 | .007 | 2.2 9.0 | Amplifier 90 90 0 12 0.3 1160 1,500,000 750 4.0
IN5GT
1N6G | Diode Fil. 7TAM Diode Detector,
Pentode 14V Octal 0.05 Amplifier 90 90 4.5 3.1 0.6 300,000 800 0.100 25,000
1P5G Fil, 5Y ,
Pentode 14V Octal 0.05 | 007 | 22 | 9.0 | Amplifier 90 90 0 2.3 0.7 640 800,000 800 12
1P5GT
105~ Fil. 6AF
GT/G Tetrode 14V Octal 0.10 Amplifier 90 90 4._5 9.5 1.6 2100 0.270 8,000
67.5 Max. 3.0 (Grids 2+ |4)
67.5 3.2 (Grids 2-+|4) j
.05 3.8 Oscillator
45 1.8 (Grids 2+ |4)
Pentagrid Fil, 7AT 45 1.9 (Grids 2+|4)
1Rs5. Converter 14V 7 Pin
Button Base 90 Max. 0 1.7 500,000 300 (Conv. Trans.|) 15
67.5 0 15 450,000 280 |(Conv.Trans.)) 15
04 | 70 | 7.0 | Mixer
90 0 0.8 750,000 250 (Conv. Trans.|) 9
45 0 0.7 600,000 235 (Conv. Trans.|) 9
90 67.5 7 7.4 1.4 100,000 1575 270 8000
Power Fil. TAV Power
184 Pentode 14V 7 Pin 0.1 Amplifier 67.5 67.5 7 7.2 1.5 100,000 1550 .180 5000
Button Base
45 4.5 3.8 0.8 100,000 1250 065 8000
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DESCRIPTION Basing § CAPACITANCES OPERATING CONDITIONS CHARACTERISTICS
T Soscel: CF“:: Micro-Microfarads .
ype . et T. Grid Max. Recomm.
No. Type Cathode Cé)nnectxou Amps.| Grid When Plate Screen Bias Plate Screen Ampl. Plate Mut. Undist. Load Cut-Off
P hﬁ‘; on 1 Plate | Input |Output| Used As Supply Grid Volts Current Current Factor Resist. Cond. Qutput Resist. Bias
ages 394-40 Volts Volts (Neg.) Ma. Ma. Ohms uMhos. Watts Ohms Yolts
) . 90 90 0 Plate load resistor 1. meg.
Diode Fil. 6AU Voltage Screen series resistor 3. meg. [Voltage gain 50.
185 Pentode 14V 7 Pin .05 03 22 24 | Amplifier
Button Base 45 45 0 Plate load resistor 1. meg. }
s Screen series resistor 3. meg. [Voltage gain 30.
90 67.5 0 3.7 1.25 ‘ 500,000 900 18
R.F. Fil. 6AR , > -
1T4 Pentode 14V 7 Pin 05 01| 3.6 7.5 | Amplifier 90 45 0 2.0 .65 800,000 750 10
Button Base
45 45 0 1.9 0.7 350,000 700 10
Beam Fil. 6X Power 90 Max. 90 Max. 6 6.5 14 1150 0.170 14,000
1T5GT | Tetrode 14V Octal 0.05 Amplifier
Fil. 4D Class A )
2A3 Triod, 2.5V | Medium 4 Pin | .2.5 Single Tube 250 45.0 60.0 4.2 800 5250 3.5 2,500
riode
Heater 4Q :
2A3H 2.5V | Medium 4 Pin | 2.8 Class AB; 300 62.0 40.0 (Zero signal, |per tube) 15.0 3,000 (P.to P.)
Argon Fil. 6Q
2AA4G | Thyratron 2.5V Octal 2.5 Control Tube 200 100 (Averagie; 1250 Ma. P|eak) -
250 250 16.5 340 - 6.5 185 80,000 2500 3.2 7,000
Pentode
Amplifier 285 285 20.0 38.0 7.0 79,000 2550 48 7,000
‘| Heater 6B : -
2A5 Pentode . 2.5V | Medium 6 Pin | 1.75 Triode 250 20.0 31.0 6.8 2,600 2600 0.85 4,000
Triode P.P. 350 38.0 24.0 (Zero signal, |per tube) 13.0 6,000 (P.to P.)
Class AB
Duplex Heater 6G 250 2.0 1.0 100 91,000 1100
2A6 Diode . 2.5V Small 6 Pin 0.8 1.7 1.7 3.8 Amplifi
Triode (Tri|ode Selction) 250 135 0.4 250,000
(Through 20,000 ohm
Pentagrid | Heater 7C -1 10 | 70 | 55 | Oscillator 250 dropping resistor) 4.0
2A7 Converter 25V | Small7Pin | 08 - -
03 8.5 9.0 | Mixer Section 250 100 3.0 3.5 22 360,000 520 (Conv. Trans. 45
Direct Heater Special Input Section 250 24 4.0 7.2 600 8,000
2B6 Coupled 2.5V | Medium 7 Pin | 2.25 -
Twin Triode| Large Pin Circle! Output Section 250 +2.5 40.0 18.0 3500 4.0 5,000
Amplifier 100 100 3.0 58 1.7 285 - 300,000 950 17
Duplex Heater 7D - -
2B7 Diode 2.5V Small 7 Pin 08 0.007| 3.5 95 | RF 250 125 3.0 9.0 23 730 650,000 1125 21
Pentode (Pent|ode Se|ction)
AF 250 50 4.5 0.65 250,000
Tuning Heater 6R Tuning With Plafe, 250V (through 1 Meg.), Target 250V, Ip=14 ma. Shadow Angle 90° when Eg=0.
2ES5 Indicator 2.5V Small 6 Pin | 0.8 Indicator Shadow Angle 0° when Eg=—8V approx.
Tuning Heater 6R Tuning With Plate, 250V (through 1 Meg) Target 250V Ip=14 ma. Shadow Angle, 90° when Eg=0.
2G5 Indicator 2.5V Small 6 Pin 0.8 Indicator Shadow Angle 0° when Eg=—
Diode Fil. 8AS 05| 2.2 2.6 4.6 | Triode Section 90 0 0.15 65 240,000 275
3ASGT | Triode 2.8 or Octal or -
Pentode 14V d 0.15 | 2.6 |10. Pentode Section 90 90 0 1.2 0.3 600,000 750
Power Fil. 7BA 05 Parallel Filament, 90 90 4.5 9.5 2.1 100,000 2150 270 10,000
304 Pentode 2.8 or 7 Pin or ——
1.4V Button Base 1 - Series Filament 90 90 45 7.7 1.7 120,000 2000 240 10,000
Fil. 7AP 05 Parallel Filament 90 90 4.5 9.5 1.6 100,000 2100 270 8,000
3?5— Tetrode 2.8 or Octal or —
GT/G- 14V 1 Series Filament 90 90 4.5 7.5 1.0 100,000 1800 250 8,000
Power Fil. 7BA 05 Parallel Filament 67.5 67.5 7 72 1.5 100,000 1550 .180 5,000
384 Pentode 2.8 or 7 Pin or — -
1.4V Button Base a1 Series Filament 67.5 67.5 7 6 1.2 100,000 1400 .160 5.000
Fil. 8L 12 Class A
Twin 2.0 or Octal or (One Section) 90 1.5 1.1 20 26,600 750
4A6G | Triode 4.0V . .06 Class B 90 1.5 1.1 (Plabele %u;'ren t—max. signa(l—10.8 Ma. 1.0 8,000
ber plate
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Amplifier

Dual
Tuning Indicator Target Voltage 135 Max. Control Electro:il_eé 1() golts= 100° Shadow.

olts=

0° Shadow.

Til. 4D One Tube 250 45.0 60 4.2 800 5250 3.2 2,500
6A3 Triode 63V | Medium4 Pin| 1.0 [160 | 7.0 | 35 -
Class AB1 325 68.0 40 (per |tube) 15.0 3,000 (P.to P.)
6A4 Til. 5B 135 135 9 13 2.8 100 52,600 1900 0.700 9,500
Pentode 6.3V | Medium 5 Pin | 0.30 Amnplifi
LA 180 180 12 22 4.5 100 45,500 2200 14 8,000
Amplifier
One Tube 250 45.0 60 42 800 5250 3.75 2,500
A Heater 6T
G6A5G | Triode 6.3V Octal 8Pin | 1.25 |16.0 | 7 5 Olass AB1 325 68.0 40 (per |tube) 15.0 3,000 (P.to P.)
ass
325 (Self bias 850 | Ohms) 40 (per |tube) 10.0 5,000 (P. to P.)
Class A
Parallel Conn. 294 6.0 7.0 35 11,000 3200 0.400
Twin Heater 7B
6A6 Triode 6.3V | Medium 7 Pin | 0.80 Class B 250 0 14 (Zero |signal, per pla|te) 8.0 8,000 (P.to P.)
- Large Pin Circle
300 0 17.5 (Ze|ro signal, per |plate) 10.0 10,000 (P.to P.)
. (Through 20,000 ohm
Pentagrid | Heater | . 7C 1.0 | 70 | 55 | Oscillator 250 dropping resistor) 4.0
6A77 Converter 6.3V Small 7 Pin {030
030 | 85 9.0 | Mixer Section 250 109 3.0 3.5 2.2 300,000 550 (Conv. Trans. 45
MO0.8 | 6.5 5.0 -
6AS8 . Oscillator (Through 20,000 chm
Pentagrid Heater 8A G1.0 | 7.0 5.5 | Section 250 dropping resistor) 4.0
6A8G | Converter 6.3V Octal 8 Pin | 03
M.03 |12.5 |12.56 | Mixer Section 250 100 3.0 3.5 2.2 300.000 550 (Conv. Trans. 45
GASGT - .
G.03 | 85 9.0
6AB5/ | Tuning Heater 6R Tuning 135V through .25 Meg., [p=.5 Ma. Eg=0, Shadow Angle=90°.
6N5 | Indicator 6.3V Small 6 Pin 0.150, Indicator Eg= —10V Shadow Angle=0°.
Direct Heater 7AU Dynamic 250 0 Input 5 72 40,000 1800 - 35 8,000
6AB6G | Coupled 6.3V Octal 7 Pin .50 Coupled each Output 34 .
Twin Triode Amplifier
6AB77/ | Video Heater 8N
1853 | Pentode 6.3V Octal 45 015, 8 5 Amplifier 300 200 3 12.5 3.2 3,500 700,000 5000 15
Dynamic
6AC5G Heater 6Q Coupled 250 +13 32 125 36,700 3400 3.7 7,000
Triode 6.3V Octal 6 Pin | 0.4
GAC5GT Class B 250 0 2.5 (Zelro signal curr|ent, per tube) 8.0 10,000 (P.to P.)
6AC7/ | Video Heater 8N 160Q cath-
1852 | Pentode 6.3V Octal 45 015 11 5 Amplifier 300 150 ode resistor 10 2.5 6,750 750,000 9000
Tuning Heater 7AG Dual
6AD6G | Indicator 6.3V Octal 0.15 Tuning Indicator| Target Voltage 150 Max. Control Electrode +75 Volts=Shadow Closed.
+8 Volts=90° Shadow.
—50 Volts=135° Shadow.
Triode 250 25. 4 6 19,000 325
Triode Heater 8AY
6AD7G | Power 6.3V Octal Pentode 250 250 16.5 34 6.5 80,000 2500 3.2 7,000 <
Pentode (Pentode section |equivalent to |6F6)
Heater 6Q .
i %A_I_E/g- Triode .63V Octal 0.30 Amplifier 95 15 7.0 4.2 3500 1200 (Cathode dri|ver for 25AC5|G)
Twin Plate | Heater 7AH Dual Tuning 250 15 25 1000 35
GAE6G | Triode 6.3V Octal 0.15 Indicator
Driver 250 1.5 33 95 9.5
Combination| Heater | - 7AX 50| 25 | 30 | 18 )
GAERGT ’]I?r_i‘\)/gr 6.3V Octal (Per Slection) Characteristics 250 13.5 5.0 14 9300 1500
riode
(Twin Typical Driver Operation—Dynamic Coupled to two 6AC5G tubes in push-pull.
Cathode) 250 0 10-19 9.5 10,000 (P.to P).
(Driver) :
64-76
(Output)
Tuning Heater 7AG
6AF@6G | Indicator 6.3V Octal 0.15
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DESCRIPTION

OPERATING CONDITIONS CHARACTERISTICS

iH1L

Basing CAPACITANCES
- See Fil. | Micro-Microfarads
- Type Socket Curr. - . Grid Max. Recomm.
No. Type Cathode| Connection | Amps.| Grid - When Plate Screen Bias Plate Sereen Ampl. Plate Mut. Undist. Load Cut-Off
P Chart on Plate | Input [Output Used As Supply . Grid Volts Current Current Factor Resist. Cond. Qutput Resist. Bias ~
ages 394-401 Volts Volts (Neg.) Ma. Ma. “Ohms (Mhos. Watts Ohms Volts
Video Heater 8Y 300 300 10.5 25.0 6.5 100,000 7700
6AG77Y | Power 6.3V Octal 65 06 | 12.5 7.5 | Amplif
Pentode 300 125 2.0 28.0 7.0 140V 3500
N - Voltage
Output
Twin Heater 8BE 2.2 32 | 3.0 . 180 6.5~ 7.6 16 8400 1900 16
GAH7GT | Triode 6.3V Octal 3 - Amplifier
- 3.0 2.9 2.6 100 3.6 3.7 16 10,300 1550 8.5
Beam Heater 6AM ) X .
6AL6G | Tetrode 6.3V Octal 9 Amplifier 250 250 14 72 5 22,500 6000 6.5 2500
Fil, 58 . .
6B4G | Triode 6.3V Octal 8 Pin 1.0 |16 7 5 Amplifier Identical to |6A3.
’ Dynamic In- | Out-
Direct Coupl 300 put | put .
6B5 Coupled Heater 6AS Amplifier each 0 8 45 58 24,100 2400 4.0 7,000
Twin- 6.3V | Medium 6 Pin | 0.80
Triode 325 ea. 0 9 51 5.2 7,000
Push-Pull 325 ea. 0 9 51 13.5 10,000 (P.to P.)
Duplex Heater v Diode Detector
6B6G | Diode 6.3V Octal 7Pin | 0.3 1.7 | 2.7 | 45 | Triode See Data on |75
Triode ' (Triolde Sec|tion) | Amplifier
100 100 3.0 58 1.7 285 300,000 950 17
Duplex Heater 7D RF Ampl.
6B Diode 6.3V Small 7 Pin 0.3 0.007] 3.5 9.5 250 100 3.0 6.0 1.5 800 800,000 1000 17
Pentode (Pent|ode Se|ction) |—
> - AF Ampl. 250 50 4.5 0.65 250,000
6B8 Duplex Heater 8E 0.005| 6.0 9.0 | RF Ampl. 250 125 Max. | 3.0 10.0 2.3 800 600,000 1325 21
Diode 6.3V Octal 8 Pin | 0.3
6B8G | Pentode 0.007) 33 | 9.5 See characte|ristics of 6B7. N
6C5 1.8 4.0 [13.0 )
. Heater 6Q .
6C5G | Triode 6.3V Octal 6 Pin 03 1.9 44 {104 | Amplifier 250 8.0 80 20 10,000 2000
€C5GT .
Amplifier 250 100 3.0 2.0 0.5 1500 1,500,000 1225 7
+ | Heater 6F - -
6Ce Pentode 6.3V Small 6 Pin | 03 | 0.007] 50 | 6.5 | Triode Amplifier 250 8.0 6.5 20 10,000 1900
Detector 250 100 43 250,000
"24 | 25 | 39 | ClassA
Twin Heater 8G Top clap sec|tion One Triode 250 4.5 3.2 36 22,500 1600
6C8G | Triode 6.3V Octal 8 Pin | 0.3 .
2.5 34 3.5 | Phase :
Base |pin sec|tion Inverter 250 3.0 1.0 (Cojmmon Catho|de Resistor 15|00 ohms) _ 100,000
Variable Mu| Heater 6F . 100 100 3.0 8.0 22 375 250,000 1500 40
6Dé Pentode 6.3V Small 6 Pin | 03 0.007| 4.7 6.5 | Amplifier -
250 100 3.0 8.2 2.0 1280 800,000 1600 40
gThroqgh 20,000 ohm)
Pentagrid | Heater 8A 1.1 55 | 4.6 | Oscillator 250 dropping resistor) 43
6D8G | Converter 6.3V Octal 8 Pin | 0.150 - =
. 02 | 80 |[11.0 | Mixer 250 100 ] 3.0 3.5 2.6 400,000 550 (Conv. Trans.| 40
Tuning Heater 6R Tuning 250V through 1 Meg. Ip=.25 ma. Target current 4.0 ma. Eg=0, Shadow Angle=90°. ’
6E5 Indicator 6.3V Small 6 Pin | 0.3 Indicator Eg=8.0V. Shadow Angle=0°.
Per Section | Per Section
Twin Heater 7B Class A 180 20.0 115 6 ,300 1400 0.750 15,000 (P.to P.)
6Ee6 Triode 6.3V | Medium 7 Pin | 0.60 Push-Pull -
Per Section Per Section
250 275 18 6 . 3,500 1700 1.600 14,000 (P.to P.)
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High-Mu Heater 5M 2.0 6.0 |[12.0 250 2.0 0.9 100 66,000 1500
6F5G | Triode 6.3V Octal 5 Pin 0.30 Amplifier
2.0 3.5 |11.0 250 13 2to 4 N 250,000
6F5GT
250 250 16.5 34 6.5 80,000 2500 3.2 7,000
Single Pentode
&F6 285 285 20 38 7.0 78,000 2550 48 7,000
Heater 78 Single Triode 285 20 31 6.8 2,600 2600 - 0.85 4,000
6F6G | Pentode 6.3V Octal 7 Pin | 0.70
oFaGT AB Triode 350 38 24 (Zero signal c|urrent, per tujbe) 13.0 6,000 (P.to P.)
AB Pentode 375 250 26 17 (Zero signal c|urrent, per tu|be) 19.0 10,000 (P.to P.)
AB Pentode 375 250 300Q 27 (Zero signal clurrent, per tu|be) 19.0 10,000 (P.to P.)
2.0 2.5 3.0 | Triode 100 Max. 3.0 3.5 8.5 16,200 525
Triode Heater 7E
6F7 Pentode 6.3V Small 7Pin | 030 | .008/ 3.2 |12.5 | Pentode 250 100 3.0 6.5 1.5 900 850,000 1100 33
Converter 250 100 10.0 2.8 0.6 2 000,000 300 (Conv. Trans.|)
Tvyin Heater 8G 4.0 3.2 3.2 Phase 250 8.0 9.0 20 7,700 2600
6F8G | Triode 6.3V Octal 8 Pin | 0.60 Inverter
36 | 30 | 38 Individual sections of this tube are identical with 6J5G.
6G5 Tuning Heater |  6R Tuning 250V. Through 1 Meg. [p=0.24 ma. Eg=0, Shadow Angle=90°.
n Indicator 6.3V Small 6 Pin | 0.30 Indicator Eg=22 Shadow Angle=0°.
6HS5
Heater 78 135 135 6.0 11.5 2.0 360 170,000 2100 0.600 12,000 .
6G6G | Pentode 6.3V Octal 7 Pin 0.15 Amplifier
180 180 9.0 15 2.5 400 175,000 2300 1.100 19,000
Single Heater 5AF Diode
6H4GT | Diode 6.3V Octal 0.15 Detector 100 Max. 4 Max. , 1,000 (At .25 Ma.)
6He Twin Heater 7Q Diode 100 Max. 4.0
Diode 6.3V Octal 7 Pin | 0.30 Detector AC* Max. |
6H 6- per plate
GT/G
6l5 Heater 6Q 34 | 34 | 36
Triode 6.3V Octal 7 Pin | 0.30 Amplifier 250 8.0 9.0 20 7,700 2600
615- 3.4 3.8 33 v
GT/G
- 100 100 3.0 2.0 05 1185 1,000,000 1185 7
Amplifier
6l Heater 7R 005/ 7.0 |12.0 250 100 3.0 2.2 0.5 1500 1,500,000 1225 7
Pentode 6.3V Octal 7 Pin | 0.30
617G .007| 4.7 (11.0 100 36 2.0 0.1 250,000
6JGT Bias Detector 250 50 2.0 0.1 250,000
250 100 4.3 0.1 ’ 250,000
Triode Heater 8H Triode 250 (Through 20{000 ohms) 5.0
6J8G | Heptode 6.3V Octal 8 Pin | 0.30
Heptode 250 100 3.0 13 2.9 - 4,000,000 290 (Conv. Trans.) 20
6K5G Heater 5U 030 | 20 | 24 | 3.6 5 100 15 0.35 70 78,000 900 (Rating value|s, not operati/ng conditions)
Triode 6.3V Octal 7 Pin Amplif - -
6K5GT 250 3.0 1.1 70 50,000 1400 (Rating value|s, not operating conditions)
125 125 10.0 11.0 2.0 150 100,000‘ 1525 0.650 11,000
Heater 78 167.5 167.5 12,5 17.0 3.0 150 85,000 1800 1.250 9,500
6K6- | Pentode 6.3V |- Octal 7Pin | 040 Amplifier
GT/G 180 180 13.5 18.5 3.0 150 81,000 1850 1.500 9,000
250 . 250 18.5 32.0 55 150 68,000 2200 3.400 7,600
6K « 90 90 3.0 54 13 400 315,000 1275 38.5
) Heater 7R 0.005| 7.0 |12.0 | Amplifier
6K®G | Pentode 6.3V Octal 7 Pin 0.30 P 250 125 3.0 10.5 2.6 990 600,000 1650 52.5
K 0 |[12.0 -
6KRGT Converter 250 100 10.0 (Oscillator pleak 7.0 volts)
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DESCRIPTION Basing CAPACITANCES OPERATING CONDITIONS CHARACTERISTICS ~
. See | Fil. | Micro-Microfarads
. Type Socke Curr. Grid . Max. Recomm.
0. Type Cathode| Connection |Amps. Grid When Plate Screen Bias Plate . Screen Ampl. Plate Mut. Undist. d Cut-Off
o Chart on Plate | Input [Output| Used As Supply Grid Volts Current Current Factor Resist. Cond. Output Resist. Bias
Pages 394-401 Volts Volts (Neg.) Ma. Ma. Ohms uMhos. Watts Ohms Volts
M11]| 60 3.2 T
6KsS
Triode Heater 8K G 18 | 6.5 | 3.4 | Triode Oscillator 100 3.8 .
6KS8G | Hexode 6.3V Octal 0.3 .
M.O3| 66 35 Hexode Mixer 250 100 3 2.5 6.0 600,000 350 (Conv, Trans.|) 30
6KSGT
G .08 | 4.6 3.5 .
Heater 6Q 100 3.0 4.0 15 10,000 1500
6L5G | Triode 6.3V Octal 7Pin | 015 | 2.7 | 3.0 | 5.0 | Amplifier
. 250 9.0 8.0 17 9,000 1900 20
250 250 14 (Fixed) 72-79 5 135 22,500 6000 6.5 2,500
. 250 250 13.5 (Self) 75-78 5.4 6.5 2,500
i Class A1
One Tube 300 200 12.5 (Fixed) 48-55 2.5-4.7 35,000 5300 6.5 . . 4,500
6Leé Heater 7AC 300 200 11.8 (Self) 51-54 3-4.6 N 6.5 4,500
Tetrode 6.3V Octal 7 Pin 0.9
6L6G 350 250 18.0 54-66 2.5-7 33,000 5200 10.8 4,000
Class A1 7 .
Push-Pull 250 230 16 (Fixed) 120-140 10-16 145 5,000 (P.to P.)
Class AB1 )
, Push-Pull 360 270 22.5 (Fixed)| 88-132 5-15 26.5 6,600 (P.to P.)
Class AB2 B
B Push-Pull 360 270 22.5 (Fixed) 88-205 5-16 47.0 3,800 (P.to P.)
Gi1 —3.0 - -
- G1 G ) 250 100 G3—10.0 2.4 6.2 1,000,000 350 (Conv. Trans.|) 30
.001 751 11 | Mixer =
Gs Gs G1 —6.0 .
6L Pentagrid Heater 7T .10 10.0 250 239 Gs—135.0 24 8.3 1,000,000 mijn. 350 (Conv. Trans.|) 45
Mixer 6.3V Octal 7Pin | 0.3
6L7G Gy G1 X ) Gt —3.0 15
005 5(.}8 10.0 | Amplifier 250 109 Gs —3.0 53 5.5 802,000 1100 (Both Grids)
3 ™ )
] 25 | 115
Tuning Heater 6R Tuqing 135 Through 0.25 Meg. Ip=.5ma. Eg=0,Shadow Angle=90°.
6Ns5 Indicator 6.3V Small 6 Pin | 0.150 Indicator Eg=12, Shadow Angle=0°. Target Current=2.0 Ma.
6N@ | Direct Heater ™Ww ] 300 ea. 0 9. Input 58 24,000 240) 49 7,000
Coupled 6.3V Octal 7 Pin | 0.8 Amplifi — -
6N6G | Twin Triode - See characte|ristics of 6B5 42, Output
6N7y ) Class A .
Twin Heater 8B Parallel Conn. 294 6.0 7 35 11,099 3299 0.400
6N7G | Triode 6.3V Octal 8 Pin | 0.8 -
- 250 0 14 (Ze|ro signal, per |plate) 8.0 8,000 (P. to P.)
6N4GT Class B -
300 0 17.5 (Ze|ro signal, per |plate) 10.0 10,000 (P.to P.)
6P5G . R
Heater 6Q 03 | 28 | 35 | 25 | Amplifir 250 L o185 1338 9,500 1450
6P5GT | Triode 6.3V Octal (Electrical ¢ haracteristics jidentical with| Type 76.)
Triode Heater 7 22 | 25 | 30 .
6P%G | Pentode 6.3V_ | Octal 8 Pin | C3 See Characteristi|cs of 6F7
008 32 [125
6Q% 1.5 | 55 | 5.0 .
Duplex Heater v - Amplifier 100 1.5 0.35 70 88,000 800 .05 to .1 Meg.
6Q77G | Diode 63V-| Octal 7Pin | 03 | 1.7 | 22 | 3.2 | (Rating
Triode . Value Only) 250 3.0 1.1 70. 58,000 1200 .1 to .25 Meg.
6Q7GT -
6R7% "21 5.0 44 ,
Duplex Heater ™ ' .
6R#%G | Diode 6.3V Octal 7 Pin |- 0.3 23 2.0 3.1 | Amplifier 250 9.0 9.5 16 8,500 1900
Triode — : )
6R7GT 23 | 25 | 45 .
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Variable Mu| Heater 5AK
6S6GT | Pentode 6.3V Octal 45| 01| 7. 6.4 | Amplifier 250 - 100 2 13 3 1400 350,000 4000 30
687 Variable Mu| Heater 7R 005 6.5 |[10.5 100 100 3.0 8.0 2.2 375 250,000 1500 40
Pentode 6.3V Octal 7 Pin | 0.150 Amplifier
657G .008| 4.4 8.0 250 100 3.0 8.5 2.0 1100 630,000 1750 40
i 7. Oscillator 100 8 (Grids 2 & 4) 4500
6SA%Y | Pentagrid Heater 8R
<A Converter 6.3V Octal 0.30 13| 9.5 [12.0 | Mixer Section 250 0 34 800,000 450 (Conv. Trans.|)
6SA7-
GT/ G 8AD (Characteristics sjame as 6SA7 |except capaci|tances)
Twin Heater 83 i Amplifier-
6SCy Triode 6.3V Qctal 0.30 Phase-Inverter 250 2 2 70 53,000 1325 (Each Sectio|n)
250 125 2 9.5 3 700,000 4250 27
Semi Heater 8N
6SD7GT })fariaél()ile Mu| 6.3V Octal 3 .0035| 9. 7.5 | Amplifier 250 100 2 6.0 1.9 1 meg. 3600 1
entode
100 100 2 5.7 2.0 250,000 3350 11
6SF5 | High-Mu Heater 8P
Triode 6.3V Octal 0.30 | 2.6 4.2 3.8 | Amplifier 250 2 0.9 100 66,000 1500
6SF5GT | (Single end) 6AB (Rating| values—not |operating con|ditions)
Diode Heater TAZ 250 100 1 124 3.3 700,000 2050 35
@SF7% | Variable Mu| 6.3V Octal 3 .004| 55 | 6.5 | Amplifier
Pentode - 100 100 1 12 34, 200,000 1975 35
250 150 2.5 9.2 3.4 1 meg. 4000 17
Variable Mu| Heater 8BC
6SG77 | Pentode 6.3V Octal 3 003 8.5 7. Amplifier 259 125 1 11.8 4.4 900,000 4700 14
100 100 1 8.2 32 250,000 4100 11.5
R.F. Heater 8BK 250 150 1. 10.8 4.1 900,000 4900 5.5
6SH% | Pentode 6.3V Octal 03 003 8.5 7.0 | Amplifi
' 100 100 1 5.3 2.1 350,000 4000 4.0
€eSly Pentode Heater 8N M .005| 6.0 7.0 . o
(Single end) | 6.3V Octal 0.30 Amplifier 250 100 3 3.0 0.8 2500 1,500,000 1650
6SJ7GT G 005 6.5 |10.0
6SK7 | Variable Mu| Heater 8N M .005 60 | 7.0
Pentode 6.3V Octal 0.30 Amplifi 250 100 3 9.2 24 1600 800,000 2000 35
6SK7- | (Single end) G .005| 6.5 |10.0 .
GT/G
Twin Heater 8BD Class A
6SLy Triode 6.3V Octal 3 Amplifier 250 2 2.3 70 44,000 1600
Each Section
Twin Heater 8BD 4. 3.2 34 | Class A 250 8 9 20 7,700 2600
6SN7ZGT | Triode 6.3V Octal Kij Anmnplifier
4. 3.8 2.6 | Each Section 90 0 10 20 6,700 3000
6SQ77 | Duplex ~ 1.8 4.2 3.4 | Diode Detector
Diode Heater 8Q 0.30 Triode 250 2 0.8 100 91,000 1100 (Similar to {Type 75)
6SQ'7- | Triode 6.3V Octal Amplifier . . -
GT/G (Single end) . (Rating| values—not |operating con|ditions)
Duplex Heater 8Q X .
6SR77 | Diode 6.3V Octal 3 2. 34 2.8 Amplifier 250 9 95 16 8,500 1900 3
Triode
Variable Mu| Heater 8N i 250 100 3 9 2 1. meg. 1850 35
6887 | Pentode 6.3V Octal 15| .004) 55 | 7.0 | Amplifier
100 100 1 12.2 3.1 120,000 1930 35
Tuning Heater, 6R Tuning Through 1 Meg. Ip=.24 Max.  Eg=0, Illumination is Max.
eTs Indicator 6.3V Small 6 Pin | 0.30 Indicator 250 Eg=22, Illumination is Min.
. (Discontinued type—replace with 6U5/6G5)
Duplex Heater v Amplifier 100 1.5 03 65 95,000 680 .05 to .1 Meg.
6T%G/ | Diode 6.3V Octal 7 Pin 0.150| 1.7 1.8 3.7 | (Rating
6Q6G | Triode Values Only) 250 3.0 1.2 65 65,000 1000 .1 to .25 Meg.
eUs/ Tuningr Heater 6R Tuning Through 1. meg,, Ip=.24 Ma. Max.  Eg=0 Illumination is Max. B ’ -
6G5* | Indicator 6.3V Small 6 Pin 3 Indicator Eg=22.0V Shadow angle zero degrees. R

*Note—This combined type may be used to replace types6U5, 6HS5, 6T5 and 6G5.
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_ DESCRIPTION Basing CAPACITANCES OPERATING CONDITIONS CHARACTERISTICS
See Fil. | Micro-Microfarads
Type Socket Curr. Grid Max. Recomm.
No. Type Cathode Co}:;nectlonv Amps.| Grid When Plate Screen Bias Plate Screen Ampl. Plate Mut. Undist. Load Cut-Off
P Cl agt ;’“ Plate | Input |Output Used As Supply Grid Volts Current Current Factor Resist. Cond. Qutput Resist. “Bias
ages 394-401 Volts Volts (Neg.) Ma. Ma. . Ohms uMbhos. Watts Volts
200 135 14 55-62 3-13 20,000 6200 5.5 3000
Heater 7AC .
6UGGT | Tetrode 6.3V Octal 75 Amplifier 135 135 13.5 55-60 5-15 10,000 6200 33 2000
® 110 110 10.5 44-47 4-11 10,000 5600 2.0 2000
Variable Mu| Heater R ~
6U7G | Pentode 6.3V Octal 7 Pin | 0.30 | .007| 5.0 | 9.0 See Charact|eristics of 6D|6.
6ve .
Heater 7AC Amplifier 250 250 12.5 45-47 4.5-6.5 218 52,000 4100 4.25 5,000
6V6- | Tetrode 6.3V Octal 7 Pin | 0.45
GT/G Class AB; 250 250 15.0 70-79 5-12 60,000 3750 10 10,000
Duplex Heater v )
6V7%G | Diode 6.3V Octal 7 Pin | 0.3 1.5 15 | 43 See Charact|eristics of 85
Triode :
Heater 7R Bias Detector 250 100 4.3 250,600
6W73G | Pentode 6.3V Octal 0.15 | 007 | 5.0 | 80 -
Amplifier 250 100 3.0 2.0 0.5 1850 1,500,000 1225 7
Heater TAC X
6Y6G | Tetrode 6.3V Octal 7 Pin | 1.25 Amplifier 135 135 Max. 13.5 58-60 3.5-11 9,300 7000 3.6 2,000
Twin Heater 8B ,
6Y7G | Triode 6.3V Octal 8 Pin | 0.60 See Charact|eristics of 79
) 135 0 3 (Zero |signal current|, per plate) 1.5 15,000
Twin Heater 8B . 135 0 3 (Zero |signal current|, per plate) 25 9,000
6Z7G | Triode 6.3V Octal 8 Pin | 03 Class B -
180 0 4.2 (Zejro signal curr|ent, per plate|) 22 20,000
180 0 4.2 (Ze|ro signal curr|ent, per plate|) 4.2 12,000
| Heater 5AC :
A4 Triode 7.0Vt Lock-In 032 | 4.0 Amplifier 250 8.0 9.0 20 7,700 2600
Heater 6AA Power 125 125 45 3.3-9.5 16,800 6000 2.2 2700
A5 Tetrode 7.0Vt Lock-In .80 Amplifi
110 110 7 41 3-1.5 13,800 5800 15 2500
Duplex Heater 7TAJ Diode Detector 150 Max. 10 Max.
7A6 “Diode 7.0V Lock-In 0.16 AVC Rectifier (Similar to |Type 6H6G)
AT Variable Mu| Heater 8V
. | Pentode 7.0Vt Lock-In 032 | .005| 60 | 7.0 | Amplifier 250 100 3.0 9.2 2.4 1600 800,000 2000 35
Pentagrid Heater 8U 015 | 7.5 9.0 | Mixer Section 250 100 3.0 3.5 3.2 700,000 550 (Conv. Trans. 30
A8 Converter 7.0V Lock-In 0.16 - -
- 0.50 | 3.6 | 4.4 | Oscillator
Section 250 (Through 20|000 ohms) 3.6 "
High Mu Heater 5AC 5 250 2 9 100 66,000 1500
B4 Triode 7.0Vt Lock-In 32| 1.6 | 36 | 3.4 | Amplifier
100 1 5 100 85,000 1175
100 100 7 9.5 1.6 150 104,000 1450 0.35 12,000
N Heater 6AE Power ! 180 180 13.5 18.5 3.0 150 1850 1.5 9,000
¥B5 Pentode 7.0Vt Lock-In 0.43 Amplifier
250 250 18.0 32.0 5.5 150 68,000 2300 3.4 7,600
y 315 250 21.0 25-28 4-9 75,000 2100 4.5 9000
Duplex Heater |~ 8W Diode Detector
¥B6 Diode 7.0V Lock-In 0.32 Triode 250 2.0 © 1.0 100 91,000 1100
Triode Amplifier (Similar to |Type 75)
Va iable Mu| Heater 8V X .
B Pentode 7.0Vt Lock-In 0.16 | .005| 5.0 | 7.0 | Amplifier 250 100 3.0 8.5 1.7 1200 750,000 1700 40
Pentagrid | Heater 8X 0.2 [10.0 | 9.0 | Mixer Section 250 100 3.0 3.5 2.7 360,000 550 (Conv. Trans. 35
B8 Converter |« 7.0V Lock-In 0.32 - !
. 0.9 5.0 34 gsm}lator 250 (Through 20,{000 ochms) 40
ection . -
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180 180 8.5 29 3 210 58,000 3700 2.0 5,500
Beam Heater 6AA Class Al
Cs Tetrode 7.0Vt Lock-In 0.48 (One tube) 250 250 12.5 45 45 218 52,000 4100 4.25 5000
Class AB1 250 250 15.0 70-79 5-12 10.0 10,000 (P.to P.)
(Push Pull) (This tube is| similar to 6V|6)
Duplex Heater - 8W Diode Detector
7Ce Diode 7.0Vt Lock-In 0.16 | 1.4 Triode
Triode Amplifier 250 1.0 13 100 100 000 1000
Heater 8V \ 100 100 3.0 18 0.4 1,200,000 1225
qC Pentode 7.0Vt Lock-In 0.16 007 5.5 6.5 | Amplifier
250 100 3.0 2.0 0.5 2,000,000 1300 7
(Similar to |Type 6W7G)
Duplex Heater 8w Diode Detector
<E6’ Diode 7.0Vt Lock-in 032 | 1.5 3.0 34 riode 250 9.0 9.5 16 8,500 1900
Triode Amplifier (Similar to |Type 6R7G)
Duplex Heater 8AE 250 100 3.0 7.5 1.6 700,000 1300 425
RE%Y Diode 7.0Vt Lock-In 0.32 | .005 4.6 | 4.6 | Amplifier .
Pentode 100 100 1.0 10 2.7 150,000 1600 36
Twin Heater 8AC Voltage 250 2 2.3 70 44,000 1600
F Triode 7.0Vt Lock-In 0.32 Amplifier
100 1 0.65 70 62,000 1125
3G7/ | RF. Heater 8V
1232 | Pentode 7.0Vt Lock-In 0.48 .007| 9. 7. Amplifier 250 100 2 6 2 800,000 4500 6
Semi- Heater 8V 250 150 2.5 9.5 35 800,000 3800 19
THY Variable Mu| 7.0Vt Lock-In 0.32 .007| 8. 7. Amplifi
Pentode 100 100 1 8.2 3.3 250,000 3800 12
Triode Heater 8AR 0.32 01| 55 7.5 | Mixer 250 100 3 1.3 29 1.5 meg. 300 (Conv. Trans.|) 20
LAl Hexode 7.0Vt Lock-In
1. 8.5 2.0 | Oscillator 250 50,0002 5.4
Through Grid Leak
20,000Q ' .
R.F. Heater 8V 250 100 1.5 4.5 1.5 1 meg. 3100 5
7L Pentode 7.0V} Lock-In 0.32 01| 80 6.5 | Amplifier
100 100 1 5.5 24 100,000 3000 * 5
Twin Heater 8AC 3.0 3.4 2.0 250 8 9 20 7,700 2600
N7 Triode 7.0Vt Lock-In 0.64 Amplifier
3.0 2.9 24 . 9% 0 10 20 6,700 3000
Pentagrid | Heater SAL 7.0 Oscillator 100 ) 85 |(Crids2&4)
Q7 Converter 7.0Vt Lock-In 0.32
0.2 9.0 9.0 | Mixer 250 0 3.5 1 meg. 550 (Conv. Trans.|) 35
Duplex Heater SAE 250 100 1 5.7 2.1 1 meg. 3200 20
3R Diode 7.0Vt Lock-In 0.32 004| 5.6 5.3 | Amplifier
Pentode 100 100 1 5.5 2.2 350,000 3000 16
Heater 8V
ra'Le g Pentode 7.0Vt Lock-In 0.48 004 9.5 6.5 | Amplifier 300 150 160Q 9.6 39 300,000 5800 6
(Cathode)
Heater 7F 0.60 100 100 15.0 17 3.0 70 50,000 1700 0.8 4,500
12A5 | Pentode 6.3V or | Small 7 Pin or Amplifier
12.6V 0.30 180 180 25.0 45 8.0 80 35,000 2300 3.4 3,300
Heater 7AC .
12A6 | Tetrode 12.6V Octal 0.15 Amplifier 250 250 12.5 30 35 50,000 3000 25 7500
Rectifier Heater 7K Rectifier 125 Max. 30 Max.
12A% | Pentode 12,6V | Small 7Pin | 030
Amplifier 135 135 13.5 9.0 2.5 100 102,000 975 0.550 13,500
12A8G | Pentagrid Heater 8A M11| 6.0 4.6 | Oscillator 250 (Through 20{,000 ohms) 4.0
Converter | 12.6V Octal 0.15
12ASGT - M .26| 9.5 |12.0 | Mixer Section 250 100 3.0 3.5 2.7 360,000 560 (Conv. Trans.|) 45
12AH%- | Twin Heater 8BE 2.2 3.2 3.0 180 6.5 7.6 16 8,400 1900 16
GT Triode 12.6V Octal 0.15 Amplifier
3.0 29 2.6 100 3.6 3.7 16 10,300 1550 8.5

tImportant Note: Lock-In Tubes carry a nominal heater rating of 7.0 volts. Actual recommended heater voltage for household receiver service is 6.3 volts.
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DESCRIPTION Basing CAPACITANCES - OPERATING CONDITIONS CHARACTERISTICS
S See CFil. Micro-Microfarads
Type ocket urr. Grid Max. Ree X
No. Type Cathode| Connection |Amps.| Grid When Plate Screen Bias Plate Screen Ampl. Plate Mut. Undist. ngim Cut-Off
P Chart on Plate | Input |Output, Used As Supply Grid Volts Current Current Factor Resist. Cond. Qutput Resist. Bias
ages 394-401 Volts Volts (Neg.) Ma. Ma. Ohms uMhos. Watts Ohms Volts
Triode Heater 8T T 2.3 Triode Amplifier 100 1 0.6 110 73,000 1500 2.5
12BS8GT| Pentode 12.6V Octal 0.30
P .015] 5.2 9.6 | Pentode . 100 100 -3 8.0 2.0 170,000 2100 42.5
Duplex Heater S8E Diude Detector )
12C8 | Diode 12.6V Octal 0.15 005/ 6.0 9.0 | Amplifier 250 125 3.0 10 2.3 800 600,000 1325 21
Pentode P
Transformer-
High Mu Heater 5M Coupled Amp. 250 2.0 0.9 100 66,000 1500
12F5GT | Triode 12.6V Octal 015 | 23 2.2 2.9 -
‘ Resistance — \
Coupled Amp. 250 13 2to.4 (|Plate resistor| 14 to 1 meg.|)
Twin Heater 7Q Diode - X
12H6 | Diode 12.6V Octal 0.15 - Detector _Characterist|ics same as 6/H6.
- h Heater 6Q g . . .
12)5GT| Triode 12.6V Octal 0.15 | 3.4 3.8 3.3 | Amplifier 250 8.0 9.0 20 7,700 2600
127G Heater R Detector 250 100 43 0.43 500,000
Pentode 12.6V Octal 0.15 | .007| 4.7 |11.0 - -
12J9GT Amplifier 250 100 3.0 2.0 0.5 1500 1,500,000 1225 7.0
- X 90 90 3.0 5.4 13 400 315,000 1275 T 385
12K#%G | Variable Mu| Heater R Amplifier —
Pentode 12.6V Octal 0.15 .007] 45 |11.0 250 125 " 3.0 10.5 2.6 990 600,009 1650 52.5
12KAGT -
Mixer 250 100 10.0
M.03| 66 | 35 | - ! h
Mixer 250 100 3 2.5 6.0 600,000 350 (Conv. Trans.|) 30
12K8 | Triode Heater 8K G .08 | 46 | 48
Hexode 12.6V Octal 015
12KS8GT| M1l | 60 | 3.2 Oscillat 100 :
scillator .0 3.8 3000 (Not oscillat|ing with triode grid =0 volts
G18| 65 | 34 Triode plate|=100 volts) .
Diode Detector
- Amplifier, N
12Q%G | Duplex Heater v Transformer
Diode 12.6V Octal 015 | 13 2.7 5.7 | Coupled 250 3.0 11 70 58,000 1200
12Q7GT| Triode -
- Resistance
Coupled 250 2.0 0.5 - 200,000
12SA% | Pentagrid Heater SR 1. i
Converter 12.6V Octal 015 | 13| 95 |[12. Oscillator 100 8.0 (Grfids 2 and 4)
12SA%- | (Single end) . - - . o
GT/G 8AD Mixer Section 250 - 100 0 34 800,000 450 - |(Conv.Trans.|) 35.0
12S8C7% | Twin Heater 8S Amplifier
Triode 12.6V Octal 0.15 Phase-inverter 250 2 2.0 70 53,000 1325 (Each Sectio|n)
12SF5 | High Mu Heater 8P .
Triode 12.6V Octal 030 | 2.6 | 42 | 3.8 | Amplifier 250 2 9 100 66,000 1500
12SF5GT 6AB ~ .
Diode Heater TAZ ) . 250 100 1 12.4 3.3 700,000 2050 35
12SF77 | Variable Mu| 12.6V Octal 0.15 004 5.5 6.5 | Amplifier
Pentode 100 100 1 12 3.4 200,000 1975 35
R 250 150 2.5 9.2 3.4 Over 1 meg. 4000 17.5
_| Variable Mu| Heater 8BC .
12SG’7 | Pentode 12.6V Octal 0.15 .003| 8.5 7.0 Ampllﬁer 250 125 1 11.8 4.4 900,000 4700 14
100 100 1 8.2 3.2 250,000 4100 11.5
128J7% | Pentode Heater 8N M .005| 6.0 7.0 . 100 100 3.0 29 0.9 1100 700,000 1575
(Single end) | 12.6V Octal 0.15 Amplifier §
128J%GT G .005 6.5 |10.0 - 250 100 3.0 3.0 0.8 2500 1,500,000 - 1650 ;
128K’ | Variable Mu| Heater 8N - |M.005 60 | 7.0 . 100 100 3.0 8.9 2.6 475 250,000 1900
Pentode 12.6V Octal 0.15 Amplifier -
12SK7- | (Single end) G .005| 6.5 |10.0 250 100 3.0 9.2 2.4 1600 800,000 2000 35
GT/G .
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" | Twin Heater 8BD Amplifier .
12SL7ZGT| Triode 12.6V Octal 0.15 (Each Section) 250 2 2.3 70 44,000 1600
Twin Heater 8BD 4, 3.2 34 | Amplifier 250 8 9 20 7,700 2600
128N77- | Triode 12.6V Octal 0.3 (Each Section)
GT 4. 3.8 | 2.6 90 0 10 20 6,700 3000
128Q7%7 | Duplex
Diode Heater 8Q Diode Detector
128Q7%- | Triode 12.6V Octal 0.15 | 1.8 Amplifier 250 2.0 100 91,000 1100
GT/G (Single end)
Duplex
Diode Heater 8Q Diode
128R7% | Triode 12.6V Octal 0.15 | 2. 3.4 2.8 | Detector 250 9 9.5 16 8,500 1900
(Single End) Amplifier
X Heater 5AC 250 8 9 20 7,700 2600
14A4 | Triode 14V# Lock-In 0.16 | 4. 34 | 3.0 | Amplifier =
~ 90 0 10 20 6,700 3000
Beam Heater 6AA )
14A5 | Tetrode 14V# Lock-In 0.16 Amplifier 250 250 12.5 30 35 70,000 3000 2.8 7500
14A7%/ | Variable Mu Hc-aater 8V 250 100 3 9.2 2.6 800,000 2000 35
12B% | Pentode 14V# Lock-In 0.16 .005| 6. 7. Amplif
i 100 100 1 8.9 26 250,000 1900 35
Duplex Heater SW Diode 250 2 0.9 100 91,000 1100
14B6 | Diode 14V# Lock-In 0.16 Detect
.| Triode Amplifier 100 1 0.4 100 110,000 900
250 (Th{rough 20,000 | €2) 4
Oscillator
Pentagrid Heater 8X 0.9 5. 3.4 | Section 100 2.0
14B8 | Converter 14V# Lock-In - 0.16
0.2 |10. 9. ISV[ixer 250 100 3 3.5 2.7 360,000 550 (Conv. Trans. 35
. ection
100 50 1.5 1.1 13 600,000 360 (Conv. Trans. 20
315 225 13 34 2.2-6 77,000 3750 5.5 8500
SA.mplliﬁer 250 250 12.5 45 4.5-7 52,000 4100 4.5 5000
ingle
Beam Heater 6AA Ended 180 180 8.5 29 3-4 58,000 3700 2.0 5500
14C5 | Tetrode 14V# Lock-In 0.24
AB; 285 285 19 70-92 4-135 65,000 14.0 8000 (P.to P.)
Pugsh-Pull
(Both Tubes) 250 250 15 70-79 5-13 60,000 10.0 10,000 (P.to P.)
R.F. Heater 8V 250 100 3 2.2 0.7 1 meg. 1575
14C7 | Pentode 14V# Lock-In 0.16 .007| 6. 6.5 | Amplifier
100 100 1 5.7 1.8 325,000 2275
Duplex Heater sW Diode 250 9 9.5 16 8,500 1900
14E6 | Diode 14V# Lock-In 0.16 Detect:
Triode Amplifier 100 3 3.9 16.5 11,000 1500
- | Twin Heater 8AC Amplifier 250 2 23 70 44,000 1600
14F7% | Triode 14V# Lock-In 0.16 (Each Section)
100 1 .65 70 62,000 1125
Variable Mu| Heater 8V 250 150 2.5 9.5 35 800,000 3800 19
14H7 | Pentode 14V# Lock-In 0.16 | .007| 8. 7. Amplifier
100 100 1 8.2 3.3 250,000 3800 12
250 (a) 100 ‘ 3 1.3 29 1.5 meg. 300 (Conv. Trans. 20
Triode Heater S8AR 01| 55 | 7.5 | Mixer 100 (b) 100 3 1.1 3.1 300,000 260 (Conv. Trans. 20
14J77 | Hexode 14V# Lock-In 0.16 -
1. 8.5 2.0 | Oscillator 250 (a) 50,000Q 5.4
(Through 20{,000 Q)
100 (b) 50,000 Q 3.7
Twin Heater 8AC 3.0 34 2.0 - 250 8.0 9.0 20 7,700 2600
14N7% | Triode 14V# Lock-In 0.32 - Amplifier
3.0 29 2.4 90 0 10.0 20 6,700 3000
Pentagrid Heater 8AL 7. Oscillator 100 Max. 8.5 (Grlids 2 & 4)
14Q/% | Converter 14V# Lock-In 0.16 -
021 90 | 9.0 | Mixer 250 100 0 3.5 1 meg. 550 (Conv. Trans. 35
100 100 3.3 500,000 525 (Conv. Trans. 35

#Important Note: These lock-in tubes carry a nominal heater rating of 14.0 volts. Actual recommended heater voltage for household receiver service is 12.6 volts.
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DESCRIPTION Basing CAPACITANCES OPERATING CONDITIONS CHARACTERISTICS
See Fil. | Micro-Microfarads
Type Socket Curr. . Grid Max. Recomm.
No. Type Cathode| Connection | Amps. Grid When Rlate Screen Bias Plate Sereen Ampl. Plate Mut. Undist. Load Cut-Off
ol Chart on Plate | Input [Output Used As Supply Grid Volts Current | = Current Factor Resist. Cond. Qutput Resist. Bias
ages 394-401 Volts Volts (Neg.) Ma. Ma. Ohms pMhos. Waltts Ohms . Volts
Duplex Heater 8AE . 250 100 1 5.7 -2.1 1 meg. 3200 . 20
14R% | Diode 14V# Lock-In 0.16 | .004| 56 | 53 | Amplifier a3
Pentode 100 100 1 55 2.2 350,000 3000 16
25A6 95 95 15 20 4 90 45,000 2000 0.900 4,500
Heater 78 .
25A6G| Pentode 25.0V Octal 7 Pin 030 N Amplifier 135 135 Max. 20 37 8 85 35,000 2450 2.000 4,000
25A6GT| 160 120 18 33 6.5 42,000 2375 2.200 5,000
25A7G| Rectifier Heater 8F Rectifier 125 Max. 75 Max.
Pentode 25.0V | Octal 8 Pin | 030
25A%GT Amplifier 100 Max. 100 15 20.5 4.0 80 50,000 1800 0.770 4,500
Power Heater 6Q Dynamic- 180 37 58 15,200 3800 2.0 5,000
25AC5GT| Triode 25,0V Octal 0.30 Coupled
Amplifier 110 45 2.7 2,000
Direct Dynamic Input ’
Coupled Heater 6AS Coupled 110 0 25 11,400 2200 2.0 2,000
25B5 | Twin 25V Small 6 Pin 0.3 Amplifier (each) Output .
Triode 45
Heater 78 .
25B6G | Pentode 25,0V | Octal 7 Pin | 0.30 Amplifier 105 105 16 48-55 2-10 15,500 4800 2.4 1,700
Triode Heater 8T 22 | — | — | Triode Amp. 100 1.0 . 0.6 112.5 75,000 1500 2.5
25B8GT| Pentode 25.0V Octal 015 | .02 | 55 [10.0
Pentode Amp. 100 100 3.0 7.6 2.0 370 185,000 2000 41
Beam Heater 7AC X 135 135 13.5 58 3.5-11 9,300 7000 3.6 2,000
25C6G| Tetrode 25.0V Octal 0.30 Amplifier -
200 135 14.0 61-66 22-9 18,300 7100 6.0 2,600
25L6
. Heater 7AC . 110 110 .5 49 4-9 10,000 8200 2.100 1,500
25L6- | Tetrode 25.0V Octal 7 Pin 0.30 Amplifier
GT/G 110 110 7.5 49 4-11 10,000 8200 2.200 2,000
Direct ' Dynamic Input
Coupled Heater ™W Coupled 110 0 25 11,400 2200 2.0 2,000
25N6 | Twin 25.0V Octal 7Pin | 0.3 Amplifier (each) Output
Triode 45 )
Single Heater 87 Rectifier 125 - 60 '
82L7%GT| Diode, 32.5V Octal 0.30 -
' Tetrode . Amplifier 110 /] 110 7.5 40 3 15,000 6000 1.5 2,500
Beam Heater 6AA
85A5 | Tetrode 35.0V Lock-In 0.16 Power Amp. 110 110 7.5 35 2.8 25,000 5500 14 2,500
Note: Nominal h|eater rating=|35 volts, .16 |Amp. Actual |recommended| working volt|age=32 volts,| .15 Amp.
35L6- | Beam Heater 7AC
GT/G | Tetrode 35.0V Octal 0.15 Power Amplifier 110 110 7.5 40 3-7 80 5800 15 2,500
Heater 6AA . 200 110 8 50-55 1.5-6 35,000 8250 4.7. 3,000
50A5 | Tetrode 50.0V Lock-In 0.15 Amplifier
110 110 7.5 49-50 4-11 10,000 8200 2.2 2,000
Heater 7AC . 200 135 14 61-66 2.2-9 18,300 7100 6 2,600
50C6G | Tetrode 50.0V Octal 0.15 Amplifier
135 135 13.5 58-60 3.5-11.5 9,300 7000 3.6 2,000
Beam Heater TAC i . -
50L6GT| Tetrode 50.0V Octal 0.15 Power Amplifier 110 110 8 45-48 3.5-10.5 10,000 8000 2.2 2,000
Diode Heater 8AB . Rectifier 125 60 Max.
FOARGT| Rectifier 70.0V Octal '0.15 -
Power Power 110 110 7.5 40 3 80 5800 1.5 2,500
Tetcode Amplifier -
Rectifier Heater 8AA Rectifier 125 70
FOLTGT| Beam 70.0V Octal 0.15 - -
. Tetrode Power Amplifier 110 110 75 40-43 3-6 15,000 7500 1.8 2,000

#Important Note: These lock-in tubes carry a nominal heater rating of 14.0 volts. Actual recommended h®ater voltage for household receiver service is 12.6 volts.
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Diode Heater 8AO Rectifier 117 75 Max.
117L%~ | Rectifier 117.0V Octal .09 -
GT Power Power 105 105 5.5 45 4 20,000 0.6 4,000
Tetrode Amplifier N
Diode Heater 8AO Rectifier 117 75 Max.
11gM%- | Rectifier 117.0V Octal .09
GT Power Power 100 100 5.5 45 4 15,000 6500 1.0 2,000
Tetrode Amplifier
Diode Heater 8AV Rectifier 117 75 Max.
11N7- | Rectifier 117.0V Octal .09
GT Power Power 100 100 6 51 5 16,000 7000 1.2 3,000
Tetrode Amplifier
Diode Heater 8AV Rectifier 117 75 Max.
1P~ | Rectifier 117.0V Octal 09
GT Power Power 105 105 5.2 43 4-55 17,000 5300 0.85 4,000
Tetrode Amplifier
Maz. A.C. Volts
DESCRIPTION Per Anode Mazx. D.C. Max. Mazx. Input Plate
’lgpe ' Base Fil. Fil. Output Peak Peak Choke Su;g)ly
[ Pages 394-401 Volts | Amps. Condenser Choke Current Inverse Plate§ Value Impedance
Circuit Class Cathode Input Input Ma. Volts Current (Min.) n.
Filter Filter Ma. Ohms
BA Full Wave Gas Cold 4J—Medium 4 Pin —_ —_— 350 350 1000 1000
BH Full Wave Gas Cold 4J—Medium 4 Pin _— —_— 350 125 1000 400
BR Half Wave Gas Cold 4H—Medium 4 Pin —_ — 300 50 850 200
117 45 1000 200 0
v Half Wave High Vacuum Heater 4G—Small 4 Pin 6.3 0.3 150 45 1000 200 30
325 45 1000 200 75
80 Full Wave High Vacuum Heater 4C—Medium 4 Pin 5.0 2.0 350 500 125 1400 375 5hy 10
81 Half Wave High Vacuum Heater 4B—Medium 4 Pin 7.5 1.25 700 700 85 2000 300
82 Full Wave Mercury Vapor Filament 4C—Medium 4 Tin 2.5 3.0 450 550 - 115 1550 500 6 hy 50
83 Full Wave Mercury Vapor Filament 4C—Medium 4 Pin 5.0 3.0 450 550 225 1550 1000 3 hy 50
4L or 4AD
83V Full Wave High Vacuum Heater Medium 4 Pin 5.0 2.0 375 500 175 1400 525 4hy 100
84/6Z4 Full Wave High Vacuum Heater 5D—Small 5 Pin 6.3 0.5 325 450 60 1250 180 10 hy 150
0Z3 Full Wave Gas Cold 5N—Small 5 Pin —_— —_— 350 350 75 Max. 1250 200
30 Min.
0Z4
Full Wave Gas Cold 4R—Octal 4 Pin —_— —_ 300 300 75 Max. 1000 200
024G 30 Min. (Peak plate-to-pla|te)
2X2/879 Half Wave High Vacuum Filament 4P—Small 4 Pin 2.5 1.75 4500 7.5 12,500 100
2W3 Half Wave High Vacuum Filament 4X—Qctal 2.5" 1.5 350 55
5T4 Full Wave High Vacuum Filament 5T—Octal 5 Pin 5.0 2.0 450 550 225 1550 675 3 hy 75
5U4G Full Wave High Vacuum Filament 5T—Octal 5 Pin 5.0 3.0 450 550 225 1550 675 3 hy 75
5V4G Full Wave High Vacuum Heater 5L—Octal 5 Pin 5.0 2.0 375 500 175 1400 525 4 hy 100
5W4
Full Wave High Vacuum Filament 5T—O0ctal 5 Pin 5.0 1.5 350 500 100 1400 300 6 hy 25
5W4GT/G

§Note—Value per plate on double rectifiers.
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' : Max. A.C. Volts ,
° DESCRIPTION X Per Anode Max. D.C. - Max. Max. Input Plate
?pe Base Fil, Fil. Output ° Peak Peak Choke Supply
0. Pages 394-401 Volts | Amps. Condenser Choke Current Inverse Plate§ Value Imgznjance
Circuit Class Cathode Tnput Input Ma. Volts Current (Min.,) in.
Filter Filter Ma. Ohms
5X4G Full Wave High Vacuum Filament 5Q—Octal 8 Pin 5.0 3.0 450 550 225 1550 675 3 hy 75
5Y3GT/G Full Wave High Vacuum Filament 5T—Octal 5 Pin 5.0 2.0 350 500 125 1400 375 5hy 10 .
5Y4G Full Wave High Vacuum Filament 5Q—Octal 8 Pin 5.0 20 350 500 125 1400 375 5hy 10
523 Full Wave High Vacuum Filament 4C—Medium 4 Pin 50 | 30 450 550 225 1550 675 3 hy 75
524 ) ] 7 S
Full Wave High Vacuum Filament 5L—Octal 5 Pin 5.0 2.0 350 500 125 1400 375 5hy 30
5Z4GT/G
6Ws5 ) |
- Full Wave High Vacuum Heater 6S—Octal 6 Pin 6.3 0.9 325 450 90 1250 270 6 hy
6W5G
X5 "
Full Wave High Vacuum Heater 6S—Small Octal 6 Pin 6.3 0.6 325 450 70 1250 210 10 hy 150
6X5GT/G - .
62Y5G Full Wave High Vacuum Heater 65—Small Octal 6 Pin 6.3 0.3 325 450 40 1250 120 13.5-hy 225
Y4 Full Wave High Vacuum Heater 5AB Lock-In 6.3 0.5 325 450 60 1250 180 10 hy 150
Za B Full Wave High Vacuum Heater 5AB Lo?k-In 6.3 0.9 325 450 100 1250 300 6 hy 75
) 117 55 700 330 0
12Z3 Half Wave High Vacuum Heater 4G—Small 4 Pin 12.6 03 150 55 700 330 30
235 ) 55 700 330 . 75
14Y4 Full Wave High Vacuum Heater 5AB Lock-In 12.6 03 325 450 70 1250 210 8 hy 150
B Rectifier ) .
25Y5 High Vacuum Heater 6E—Small 6 Pin 25. 0.3 235 75 700 0
Doubler (per plate)
2524 Half Wave High Vacuum Heater 5AA Octal “25. 03 125 125 750
235 75 700 100
(per plate) _
Rectifier .
2525 High Vacuum Heater 6E—Smalk6 Pin 25. 0.3® 150 75 700 40
Doubler (per plate)
117 75 700 15
(per plate)
2526 ' X .
High Vacuum Heater 7Q—Octal 7 Pin 25. 03 Characteristics s|ame as 2575
2526GT/G Doubler :
35Y4 Half Wave High Vacuum Heater 5AL—Lock-In 32. 0.15 235 100 700 600 100
(Note—He|ater tapped for pa|nel lamp)
235 100 700 600 100
3523 Half Wave High Vacuum Heater 47—Lock-In 32. 10.15 150 100 700 600 40
17 100 700 600 15
B B 15 ohms (117V)
35Z4GT Half Wave High Vacuum Heater 5AA—0Octal 35. 0.15 235 100 700 600 100 ohms (235V)
) 100
N (without pilot) 15 ohms 5117V)
© 85Z5GT/G Half Wave High Vacuum Heater 6AD—Octal 35. 0.15 235 (with 6()1 ‘t) 700 600 100 ohms (235V)
. with pilof
(Note—Helater tapped for pa|nel lamp) .
(pilot and shunt)

§Note—Value per plate on déuble rectifiers.
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. g Mazx. A.C. Volts
- DESCRIPTION ) Per Anode Max. D.C. Max. Max. Input Plate
Type Base Fil. Fil, Output Peak Peak Choke Supply
No. Pages 394-401 Volts | Amps. Condenser . Choke Current Inverse Plate§ Value Impedance
Circuit Class Cathode Input Input Ma. Volts Current (Min.) i,
Filter Filter Ma. Ohms
4025 .
Half Wave High Vacuum Heater 6AD—Octal 45. 0.15 | For other ratings|, see 35Z5
45Z5GT (Note—He|ater tapped for pa|nel lamp)
4523 Half Wave High Vacuum Heater 5AM Button 7 Pin | 45. 075 117 65 350 390 15
235 75 (per plate) 700 450 100
S Rectifier
50Y6GT/G Dot High Vacuum Heater 7Q Octal 7 Pin 50 0.15 150 75 (per plate) 700 450 40
oubler )
117 75 (per plate) 700 450 15
Rectifier N
5027G High Vacuum Heater 8AN Octal 50. 0.15 235 65 (per plate) 700 400 15 ohms (117V)
Doubler (Note—He|ater tapped for panel lamp) 100 ohms (235V)
235 60 (per plate) 700 360 100
Rectifier
117Z6GT/G High Vacuum Heater 7Q—Octal 7 Pin 117. 075 150 60 (per plate) 700 360 60
Doubler (Originally based 7AR)
117. 60 (per plate) 700 360 15

§Note—Value per plate on double rectifiers.

'R

SPECIAL ANNOUNCEMENT

@ As this book goes to press, the War Production Board has
issued Limitation Order L-76 prohibiting the manufacture of
349 types of tubes.

In general, this order simply marks a continuation of the

tube standardization program, in that the discontinued tubes

represent the duplicate, small demand, or obsolete types. In

fact, estimates on these types show that they represent only

6/10 of 19, of current production, and that present stocks will
last for approximately two years.

The Technical Information Section, Wholesale Division, of
P. R. Mallory & Company, Inc., will be glad to assist any user
in selecting suitable substitute tubes on receipt of information

as to the make, model number, and tube complement of the

radio receiver.
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SPECIAL TUBES

FILAMENT BASING CHARACTERISTICS
Tﬁcl)).e Volts Amps. View Shield Conn. to USE AND DIMENSIONS
2S/4S 2.5 1.35 5D Cathode Pin Approximately 40 Ma. on each Diode Plate at 50 volts DC.: Duplex
Diode Detector.
24S 2.5 1.75 5E Cathode Pin Same as 241\&
27S 2.5 1.75 5A Cathode Pin Same as 27
85S/518 2.5 1.75 5E Cathode Pin Same as 35
558 2.5 1.0 6G Cathode Pin Same as 55
56S 2.5 1.0 5A Cathode Pin Same as 56
56AS 6.3 0.4 5A Cathode Pin Same as 76 except Heater Amps.
57S 2.5 1.0 6F Cathode Pin Same as 57
57AS 6.3 0.4 6F Cathode Pin Same as 6C6 except Heater Amps.
58S 2.5 1.0 6F Cathode Pin Same as 58
58AS 6.3 0.4 6F Cathode Pin Same as 6D6 except Heater Amps.
58 6.3 0.3 6G Cathode Pin Same as 75
85AS 6.3 0.3 6G Heater pin Adjacent | Similar to 85 except Amp. Factor =20; Mutual Cond. =1250; Plate Curr. =
to Cathode Pin 4.5 Ma.; PL. Volts =250V ; Gr. Bias = —9V.
182B/482B 5.0 1.25 4D No Shield Similar to 45 except Fil. Volts; Amp. Fact. =5.0; Mutual Cond. =1500; Plate
Curr. =18 Ma.; PL. Vclte =250 V; Gr. Bias = —35V.
183/483 5.0 1.25 4D No Shield Similar to 45 except Fil. Volts; Amp. Fact =3.0; Mut. Cond.=1500; Pl.
Curr. =20 Ma.; PL Volt: =250V ; Gr. Bias = —58V.
485 3.0 1.25 5A No Shield Similar to 27 except Heaier Volts; Amp. Fact. =12.8; Mut. Cond. =1300; P1.
Curr. =5.2 Ma.; Pl. Volts =180V ; Gr. Bias = —10V. B
950 2.0 0.12 5K No Shield Similar to 33 except Fil. Amps; Pl. Curr. =7 Ma.; Power Output =0.45
: Watts; Pl. and Scr. Volts =135V ; Max. Cont. Gr. Bias = —16.5V.
2ATS 2.5 1.0 7C Cathode Pin Same as 2A7
ZZSZ 2. 15 4B  No Shield ITalf Wave Rectifer, Filament Type Cathode
6A7S 6.3 0.3 7C Cathode Pin Same as 6A7 )
6B7S 6.3 0.3 7D Cathode Pin Same as 6B7
6Cy 6.3 0.3 7G Separate Pin Similar to 85AS
6Dy 6.3 0.3 H Separate Pin Similar to 6C6
[ Dr g 6.3 0.3 TH Separate Pin Similar to 6D6
6F7S 6.3 0.3 7E Cathode Pin Same as 6F7
6Y5 6_.3 0.8 6J Separate Pin Similar to 6Z4/84
6Z5 liig 82; 6K No Shield Similar to 6Z4/84
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