
























































































































































































































































































































































































































































































































































































































































































































































Section 12 • 1HE 

Conversion Table 
Frequency to Wavelength 

300,000 
Wav,:length } Freque.ncy in Kilocycles 

In ,= or 
Meters 300 

Frequencv in Megacycles 
Long-Wave 

Sbprt Waves Broadcast Band 

Frequency Wavelength Frequency Wavelength 
Kilocycles Meters Megacycles Meters 

550 545 1.5 200 
600 500 2 150 
650 461 3 100 
700 429 4 75.0 
750 400 5 60.0 
800 375 6 50.0 
850 353 7 42.9 
900 333 8 37.5 
950 316 9 33.3 

1000 300 10 30.0 
1050 286 11 273 
1100 273 12 25.0 
1150 261 13 23.1 
1200 250 14 21.4 
1250 24() 15 20.0 
1300 231 16 18.8 
1350 222 17 17.6 
1400 214 18 16.7 
1450 207 19 15.8 
1500 200 20 15.0 

Transformer Ratios 
The Voltage across the Secondary al 

. equ s 
The Voltage across the Primary 

The Number of Secondary Turns 
The Number of Primary Turns 

AC Voltage and Power 
Where Z is the Impedance in Ohms, E is 
Effective Electromotive Force in Volts, and 
I i,s Current Intensity in Amperes, then 

E E 
I=Z E=ZXI Z=T 

The Maa:imum Voltage Em is 1.414 X the 
Effective Voltage Ee. 

The Effective Voltage Ee is 0.707 X the Max
imum Voltage Em. 

The Average Voltllge Ee is 0.636 X the Maa:
imum Voltage Em. 

The Power in an AC circuit R 
W=IXEX Z 

Where the Angle of Lag or lead, <I> and th" 
R . 

Power Factor Z = Cosme <1>, 

. X X 
Sme <I> = Z' and Tangent <I> = R 

The Decibel 
The number of decibels corresponding to a 

given power ratio is 10 times the common 
logarithm of the ratio. 

P. 
N = 10 Log,. --P, 

Where: N = decibels. 
P. . 

�~� = powerrayo 

In the case of voltage or current the num
ber of decibels corresponds to 20 times the 
common logarithm of the ratio. 

Example: What gain in decibels will there 
be if the voltage in an amplifier rises to 7 
times the normal level at a certain frequency �~� 

N =20 log,. 7=20XO.845=17 decibels. 
At the top of the next column, logarithms 
are given of several representative numbers. 
Many logarithms not in the table may be 
obtained by dividing the number (N) into 
its factors as shown under the table and 
adding the logarithms of the factors. 
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MY E' 1ECH.NICAL 

N LOG. N 

2.0 .3010 7.0 
2.5 .3979 7.5 
3.0 .4771 8.0 
3.5 .5441 8.5 
4.0 .6021 9.0 
4.5 .6532 9.5 
5.0 .6990 10.0 
5.5 .7404 100.0 
6.0 .7782 1000.0 
6.5 .8129 10000.0 

Log. XY = Log. X + Log. Y 
For example: 

8500 = 8.5 X 1000 
Log. 8500 = 3.9294 
18 = 2 X 9 
Log. 18 = 1.2552 

LOG. 

.8451 

.8751 

.9031 

.9294 

.9542 

.9777 
1.0000 
2.0000 
3.0000 
4.0000 

MANUAL 

Power Output 
When Eg expresses the RMS (Root-Mean

Square) Effective Value of the AC Input, 
the 
P 0 p.2 X Egll X Rp 

OWER UTPUT = -'---;----'-=---::---=---
. (1» + Rp)2 

JL2 X Eg2 
The MAXIMUM Power Output is -'--c----'--

4rp 
The Maximum UNDISTORTED Power Output 
is ' 2 JL2X Egll 

9rp 
When Eg is the Maximum (Peak) A. C. 

�~�n�p�u�t� Value 
The Maximum �U�n�d�i�s�~�o�r�t�e�d� Power Output is 

JL2X Egll , 

9rp 

Conversion-Factors for conversion-alphabetically arranged. 
Multiply By To Get Multiply • By To Get 

Amperes ......... X· 1,000,000,000,000. micromicroomperes Micro-ohms ....... X .000,001 ......... ohms 
Amperes ........... X 1,000,000 ....... microamperes 
Amperes ........... X 1,000 ............ milliamperes 
Cycles ............ X .000,001 .......... megacycles 
Cycles ............ X .001. ............ kilocycles 
Farads ............ X 1,000,000,000,000 micromirrofarads 
Farads ............ X 1,006,000· ........ mierofarads 
Farads ............ X 1,000 ............ millifarads 
Henrys ............ X 1,000,000 ........ mirrohenrys 
Henrys ........... X 1,000 ............ millihenrys 
Kilocycles ......... X 1,000 ............ cycles 
Kilovolts ......... X 1,000 ............ volts 
Kilowatts ........ X 1,000 ............ watts 
Megacycles ........ X 1,000,000 ......... cycles 
Mhos ............. X 1,000,000 ......... micromhos 
Mhos ............. X 1,000 ............ millimhos 
Microamperes ..... X .000,001. ......... amperes 
Microfarads ...... X .000,001 ......... farads 
Microhenrys.. .... X .000,001 ......... henrys 
Micromhos...... X .000,001 .... , .... mhos 

Microvolts ........ X .000,001 ......... volts 
Microwatts. . ... X .000,001 ........ watts 
Mieromicrofarads .. X .000,000,000,001 .. farads 
Micromiero-ohms .. X .000,000,000,001 .ohms 
Milliamperes ....... X .001. ............ amperes 
Millihenrys ........ X .001. ............ henrys 
Millimhos ........ X .001. ............ mhos 
Milliohms ......... X .001. ............ ohms 
Millivolts ......... X .001. ............ volts 
Milliwatts ......... X .001. ............ watts 
Ohms ............. X 1,000,000,000,000 micromicro-ohms 
Ohms ............. X 1,000,000 ........ micro-ohms 
Ohms ............. X 1,000 ............ milliohms 
Volts .............. X 1,000,000 ........ microvolts 
Volts .............. X 1,000 ............ millivolts , 
Watts ............. X 1,000,000 ......... microwatts 
Watts ............. X �~�,�o�o�o� ............ �~�l�i�w�a�t�t�s� 

Watts ............. X .001. ............ kilowatts 

Greek Alphabet 

Name 
Cap. 

AlPha........... A 
Beta............ B 
Gamma......... r 
Delta........... 11 
Epsilon........ E 
Zeta............ Z 
Eta............. H 
Theta ...... ,.... 8' 
Iota.......... I 
Kappa.......... K 
Lambda......... A 
Mu............. M 
Nu............. N ,..., 
Xi.............. �~� 

Omicron ....... 0 
Pi............. II 
Rho............ P 
Sigma ..... '..... �~� 
Tau .......... T 
Upsilon......... Y 
Phi............. <P 
Chi............. X 
Psi. ............ 'If 
Omega........... Q 

Letters 

Small 

Commonly used to designate 

Angies. Coefficients. Area. 

Angles. Coefficients. 

Specific gravity. Conductivity. 

Decrements. Variation. Density. 

E.m.f. Base of hyperbolic logarithms. 

Impedance. Co-ordinates. 

Hysteresis coefficient. Efficiency. 

Angular phase displacement. Time constant. 

Current in amperes. 

Dielectric constant. Susceptibility. Kilo. Visibility. 

(Small) Wave length. 

Permeability. Amplification factor. Prefix micro

Reluctivity. 

Circumference divided by diameter, 3.1416. 

Resistivity. 

(Cap) Sign of summation. 

Time constant. Time-phase displacement. 

Flux. Angle of lag or lead. 

Reactance. 

Angular velocity in time. Phase difference. Dielectric flux 

Resistance in ohms. Resistance in megohms. 211'F. 

Angular velocity. 



USEFUL SERVICING INFORMATION • Section 12 

Representative Circuits for Amplifier Tables 
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STAGE TWO 

Frequency Characteristic of 
Single-Stage Resistance
Coupled Triode AUlplifier 

o w 
... 
::> 
II. ... 
::J o .. 
~ .. 

0.8 Eo EO 

I e. 

.J 

I 

~L-__ L-____ ~L-____________ ~ __ 
.20_ 

,.REQUENCY_ 

A. Condensers C and Cc have been chosen 
to give output voltages equal to 0.8 Eo for It 
of 100 cycles. For any other value~ of f" 
multiply values of C and Ce by 100/fl. 

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 It, it may be necessary 
to increase the value of Ce 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. h = frequency at which high-frequency 
response begins to fall off. 

C. The voltage output at It for n like 
stages equals (0.8 E)ofl. 

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

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

F. Always use highest permissible value 
ofRg. 

G. A variation of ± 10% in values of re
sistors and condensers has only a slight effect 
on performance. 

8m!: FIGUBBA 

Frequency Characteristic of 
Single-Stage Resistance
Coupled Pentode AUlpli.fier 

!:! ... 
::> 
II. .. 
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w 
~ 
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~ 

f, 420 ... 

,.REQUENCY -

f... Condensers C, Ce and Dd have been 
chosen to give output voltages equal to 0.7 
Eo for II of 100 cycles. For any other value 
of It, multiply values of ~, Ce, and Cd by 
100/1t· 

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 off1, it may be neCessary 
to increase the value of Ce 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.fl = frequency at which high-frequency 
response begins to fall off. 

C. The voltage output at It for n like 
stages equals (0.7 Eo)fI. 

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

E. For an amplifier of typical construc
tion, approximate values of f2 for different 
values of RL are: 

RL 
0.1 Meg. 
0.25 Meg. 
0.5 Meg. 

h 
20000 cps. 
10000 cps. 
5000 cps. 

F. AlwayS use highest permissible value 
ofRg. 

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

SEE FIGURE B 

Twin-Triode DiagraUl 
with Legend 

Frequency Characteristic of 
Resistance-Coupled Twin
Triode Amplifier 

F"REQUENCY-

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 (Rc) 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 Rc 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 
~ . 
g:: C =Blockin£ Condenser (Pf) 

Ce=Cathocfe By-PIlllS Cond~ (}Jf) 
Cd =Screen By-pass Cond_ (/Af) 
Ebb =Plate-Supply Voltage (Volts) 

Eo = Voltage OutJ!ut (Peak Volts) 
Re =Cathode ReSIStor (Ohms) 

TABLE I-TRIODES 

Rd =Screen Resistor (Megohms) 
Rg = Grid Resistor (Megohms) 

IAIBee 6N7 6C5 (Also IC6, 6J7, 6W7, W7, and 57 as Triodes) 

Ebb' 90 180 300 

RL 0.05 0.1 0.25 0.05 0.1 0.25 0.05 0.1 
Ra' 0.05 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 0.5 1 0.05 0.1 0.25 0.1 0.25 
Re 2800 3400 3800 4800 6400 7500 11400 14500 17300 2200 2700 3100 3900 5300 6200 9500 12300 14700 2100 2600 3100 3800 5300 
Ce 2 1.62 1.3 1.12 0.84 0.66 0.52 0:4 0.33 2.2 2.1 1.85 1.7 1.25 1.2 0.74 0.55' 0.47 3.16 2.3 2.2 1.7 1.3 
C 0.05 0.025 0.01 0.025 0.01 0.005 0.01 0.006 0.004 0.055 0.03 0.015 0.035 0.015 0.008 0.015 0.008 0.004 0.075 0.04 0.015 0.035 0.015 
Eo' 14 17 20 16 22 23 18 23 26 34 45 54 41 54 55 44 52 59 57 70 83 65 84 
V.G.' 9 9 10 . 10 11 '12 12 12 13 10 11 11 12 12 13 13 13 13 11 11 12 12 13 

6CBa 

Ebb' 
90 180 300 

fu 0.1 0.25 0.5 0.1 0.25 "'j .. , 0.25 
RII' 0.25 0.5 1.0 0.25 0.25 0.5 1 1 0.25 0.5 
Re 3700 7870 15000 3080 5170 6560 7550 12500 2840 6100 
Ce 1.48 0.81 0.43 1.84. 1.25 0.95 0.85 0.5 2.01 0.96 
C 0.0115 0.0065 0.0035 0.012 0.012 0.007 0.0035 0.004 .0.013 0.0065 
Eo' 17 19 20 40 35 45 50 44· 73 80 
V.G.' 20 23 24 22 24 25 26 26 _._. _23 _____ . 26 

IFS. 6SFS. 12FS. 12SFS 

Ebb' 
90 180 300 

RL .. , J .. " 0.5 0.1 0.25 0.5 0.1 0.25 
Rg2 0.1 0.25 0.5 0.25 0.5 1 0.5 1 2 0.1 0.25 0.5 0.25 0.5 1.0 0.5 1 2 . 0.1 0.25 0.5 0.25 0.5 
Re ' 4400 4800 5000 8000 8800 9000 12200 13500 14700 1800 2000 2200 3500 4100 4500 6100 6900 7700 1300 1600 1700 2600 3200 
Ce 2.5 2.1 1.8 1.33 1.18 0.9 0.76 0.67 0.58 4.4 3.3 2.9 2.3 1.8·· 1.7 1.3 0.9 0.83 5 3.7 3.2 2.5 2.1 
C 0.02 0.01 0.005 0.01 0.005 0.003 0.005 0.003 0.0015 0.025 0.015 0.006 0.01 0.006 0.004 0.006 0.003 0.0015 0.025 0.01 0.006 0.01 0.007 
Eo' 4 5 6 6 7 10 8 10 12 16 23 25 21 26 32 24 33 37 33 43 48 41 54 
V.G.' . 28d 34b 35 39b 43c 44 43 46 48 37 44 46 48 53 57 53 63 66 42 49 52 56 63 

6F8G (One Triode Unit)a. 6JS, WS 

Ebb' 
90 180 300 

RL 0.05 0.1 0.25 0.05 0.1 0.25 0.05 0.1 
Ra2 0.1 0.25 0.5 0.1 0.1 0.25 0.5 0.5 0.1 0.25 
Re 2070 3940 9760 1490 2330 2830 3230 7000 1270 2440 
Ce 2.66 1.29 0.55 2.86 2.19 1.35 1.15 0.62 2.96 1.42 
C 0.029 0.012 0.007 0.032 0.038 0.012 0.006 0.007 0.034 0.0125 
Eo' 14 17 18 30 26 34 38 36 51 56 
V.G.' 12 13 13 17 14 14 14 14 14 14 ---- --------_ .. _------------

6JSsee 6FBG 
6L5G' 

Ebb' 
90 180 300 

fu 0.05 0.1 0.25 0.05 0.1 0.25 0.05 0.1 
Rg' 0.05 0.1 0.25 0.1 0.25 0.5 0.25 0.5 1.0 0.05 0.1 0.25 0.1 0.25 0.5 0.25 0.5 1.0 0.05 0.1 0.25 0.1 0.25 
Re 2120 2500 2900 3510 4620 5200 8050 10300 12100 1810 2240 2660 3180 4200 4790 7100 9290 10950 1740 2160 2600 3070 4140 
Ce 2.3 1.85 1.65 1.36 1.08 1 0.61 0.49 0.42 2.9 2.2 1.8 1.46· 1.1 1 0.7 0.54 0.46 2.91 2.18 1.82 1.64 1.1 
C 0.05 0.03 0.014 0.03 0.015 0.0085 0.01250.0085 0.0055 0.06 0.03 0.014 0.03 0.0145 0.009 0.014 0.009 0.0055 0.06 0.032 0.015 0.032 0.014 
Eo' 14 17.8 21 16 21.5 23 17.5 21.5 23.6 32 41 46 36 45.5 50 38 46 52 56 68 79 60 79 
V.G.' 9.3 10.4 10.9 11 11.7 12 11.8 11.9 12 10.4 11.1 11.5 11.6 12.1 12.3 12.1 12.4 ~,5 10.9 11.6 11.9 12.1 12.7 

6Nn, 6A6t, SU 

Ebb' 
90 180 300 

RL 0.1 0.25 0.5 0.1 0.25 0.5 0.1 0.25 
Ra"- 0.1 0.25 0.5 1 0.5 1 2 0.1 0.25 0.5 0.25 0.5 1 0.5 1 2 0.1 0.25 0.5 0.25 0.5 
Rc* 1900 2250 2500 4050 4950 5400 7000 8500 9650 1300 1700 1950 2950 3800 4300 5250 6600 7650 1150 1500 1750 2650 3400 

0.5 
6000 
1.17 

0.008 
88 
13 

1 
3500 

2 
0.004 

63 
67 

0.5 
4700 
0.81 

0.0075 
89 

12.9 

1 
4000 

C 0.025 0.1 ''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 
Eo' 13 19 20 16 20 24 18 23 26 35 46 50 40 50 57 44 54 61 60 83 86 75 87 100 
V.G.' 16 19 20 20 22 23 22 23 23 19 21 22 23 24 24 24 25 __ 25 20 22 23 23 24 24 

IPS, 56, 76 

Ebb' 
90 180 300 

RL 0.05 0.1 0.25 0.05 7 0.1 0.25 0.05 0.1 
Rg2 0.05 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 0.5 1 0.05 0.1 0.25 0.1 0.25 0.5 
Re* 2500 3200 3800 4500 6500 7500 11100 15100 18300 2400 3000 3700 4500 6500 7600 10700 14700 17700 2400 3100 3800 4500 6400 7500 
Ce 2 1.6 1.25 1.05 0.82 0.68 0.48 0.36 0.32 2.5 1.9 1.65 1.45 0.97 0.8 o.gi~ b~o~~ 0.4 2.8 2.2 1.8 1.6 1.2 0.98 
C 0.06 0.03 0.015 0.03 0.015 0.007 0.015 0.007 0.0035 0.06 0.035 0.015 0.035 0.015 0.008 0.0045 0.08 0.045 0.02 0.04 0.02 0.009 
Eo' 16 21 23 19 23 25 21 24 28 36 48 55 45 55 57 49 59 64 65 80 95 74 95 104 
V.G.' 7 7.7 8.1 8.1 8.9 9.3 9.4 9.7 9.8 7.7 8.2 9 9.3 9.5 9.8 9.7 10 10 8.3 8._9 __ 9.4 9.5 10 10 

RL =Plate Resistor (Megohms) 
V.G. = Voltage Gain 

Ebb' 
0.25 RL 

0.25 0.5 1 R g' 
9600 12300 14000 Re 
0.9 0.59 0.37 Ce 

0.015 0.008 0.003 C 
73 85 97 Eo' 
13 14 14 V.G.' 

Ebb' 
0.5 RL 

1 Rg' 
11500 Re 
0.48 Ce 

0.004 C 
83 Eo' 
27 V.G.' 

Ebb' 
0.5 RL 

0.5 1 2.0 Rg2 
4500 5400 6100 Re 
1.5 1.2 0.93 Cc 

0.006 0.004 0.002 C 
50 62 70 Eo' 
65 70 70 V.G.' 

Ebb' 
0.25 RL 
0.5 Rg' 

5770 Re 
0.64 Ce 

0.0075 C 
57 Eo' 
14 V.G.' 

Ebb' 0.25 RL 
0.25 0.5 1.0 Rg' 
6900 9100 10750 Re 
0.57 0.46 0.4 Ce 

0.013 0.0075 0.005 C 
64 80 88 Eo' 
13 12.9 12:8 V.G.' 

Ebb' 
0.5 RL 

0.5 1 2 Rg' 
4850 6100 7150 Re* 

0.0055 0.003 0.0015 C 
76 94 104 Eo· 
23 24 24 V.G.' 

Ebb' 0.25 'RL 
0.25 0.5 1 Rg' 

11100 15200' 18300 Rc* 
0.69 0.5 0.4 Ce 
0.02 0.009 0.005 C 

82 96 108 Eo· 
10 10 10 V.G.' 

~ 
n g. 
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RESISTANCE COUPLED AMPLIFIER CHART 

C = Blocking Condenser (ILl) 
Cc = Cathode By-pass Condenser (ILf) 

Ebb! 90 
RL 0.1 

R II' 0.25 0.5 
Rc* 1960 
C 0.012 
Eo' 5.9 

Cd =Screen By-pass Condenser (ILO 
Ebb =Plate-Supply Voltage (Volts) 

0.5 0.1 
1 0.25 

6300 1070 
0.003 0.012 

10 24 

Eo = Voltage Output (Peak Volts) 
Rc = Cathode Resistor (Ohms) 

6SCn.12Scn 
180 
0.25 0.5 

0.25 0.5 1 1 
1850 2150 2400 3420 

0.011 0.006 0.003 0.003 
2l. 28 32 32 

Rd =Screen Resistor (Megohms) 
Rg = Grid Resistor (Megohms) 

0.1 
0.25 

930 

300 

0.5 
1680 

0.014 0.006 
50 55 

RL =Plate Resistor (Megohms) 
V.G. =Voltage Gain 

Ebb! 
0.5 RL 

1 R g' 2980 Rc* 
0.003 C 

62 Eo' 

-I ,~ '" 1 _ _ __ o~g:l ___ V.G.' -- --
23 __ ~3 ____ 29 -- - 35 39 41 - - 43 _______ 34 __ ____ .12_ _ _ - 48 V.G.' 

6SFS 8ee6F5 

Ebb! 90 
fu 0.1 0.25 
Rg' 0.25 0.5 
Rc* 1760 3390 
Cc 2.02 1.1 
C 0.0115 0.006 
Eo' 11 15 

.}T.G.-
---- --

25 
-- - 30 -

12SF5 see 6F5 12J5 see 6F8G 12SC7 8ee 6SC7 

Ebb! 90 

fu 0.1 0.25 
Rg' 0.1 0.25 0.5 0.25 0.5 1 0.5 
Rc* 2050 2200 2350 4000 4250 4650 6150 
C 0.04 0.015 0.009 0.015 0.006 0.004 0.006 
Eo· 5.8 8.4 9.5 7.1 9.7 12 8.8 
V.G.- _ 23b _ 290 29 31c __ 33 35 34 

Ebb! 
90 

RL 0.1 0.25 
RII' 0.1 0.25 0.5 0.25 0.5 1 0.5 
Rc 6300 6600 6700 10000 11000 11500 16200 
Cc 2.2 1.7 1.7 1.24 1.07 0.9 0.75 
C 0.02 0.01 0.006 0.01 0.006 0.003 0.005 
Eo' 3 5 6 5 7 10 7 
V.G.' 23d 29b 31c 34b 40c 40 39 
6B6see 2A6 

Ebb! 
90 

0.1 0.25 RL 
RgI 0.1 0.25 0.5 0.25 0.5 1 0.5 
ftc 4000 4200 4300 7200 7600 8000 11500 
Cc 2.07 1.7 1.5 1.17 1.2 0.9 0.72 
C 0.02 0.01 0.005 0.01 0.006 0.003 0.006 
Eo' 5 8 9 8 11 13 9 
V.G.' 23a _ ~llb_22.c -- 311> __ 32 33 31 

Ebb! 
90 

0.05 0.1 RL 
ltg, 0.05 0.1 0.25 0.1 0.25 0.5 0.25 
Rc 2300 2600 2900 3500 4400 5000 7600 
Cc 2 1.7 1.27 1.2 0.9 0.77 0.54 
C 0.05 0.03 0.01 0.03 0.01 0.006 0.015 
Eo' 14 18 20 15 19 21 15 
V.G.' 8 9 10 10 10 11 10 

-

6SQ7see 2A6 

Ebb! 
90 

0.1 0.25 fu 
Rg' 0.1 0.25 0.5 0.25 0.5 1 0.5 
ftc 4350 4750 5050 7500 8300 9000 12500 

1.8 1.5 1.43 1.12 1 0.88 0.67 

6Z7Gt 

==1; · 0.5 0.1 0.25 
1 0.25 0.25 0.5 1 

6050 II 00 1820 211 0 2400 
0.61 2.6 1. 71 1.38 1.1 ,."" ,.,m ~~" ,.'" '.00"' ffi ~ ~ M 0 

33 3! __ 3li. __ :m. __ 39 
53 8ee 6N7 56. 76 8ee 6PS 

79t 
180 

0.5 0.1 0.25 
1 2 0.1 0.25 0.5 0.25 0.5 1 0.5 

6850 7500 1050 1250 1350 2050 2450 2750 3450 
0.004 0.002 0.04 0.02 0.009 0.02 0.01 0.005 0.009 

12 15 21 27 31 26 34 40 30 
38 40 27 31 34 37 41 42 42 

TABLE II-DIODE-TRIODES 
2A6.6B6.6SQ7.12SQ7.7S 

180 
0.5 0.1 0.25 

1 2 0.1 0.25 0.5 0.25 0.5 1 0.5 
16600 17400 2600 2900 3000 4300 4800 5300 7000 

0.7 0.65 3.3 2.9 2.7 2.1 1.8 1.5 1.3 
0.003 0.0015 0.025 0.015 0.007 0.015 0.007 0.004 0.007 

10 13 16 22 23 21 28 33 25 
44 48 29 36 37 43 50 53 52 

6Q7,12Q7 
180 

0.5 0.1 0.25 
1 2 0.1 0.25 0.5 0.25 0.5 1 0.5 

12300 13700 1600 1900 2100 3400 4000 4500 6000 
0.6 0.45 3 2.5 2.3 1.6 1.3 1.05 0.86 

0.003 0.0015 0.02 0.01 0.005 0.01 0.005 0.003 0.006 
13 17 19 26 29 25 31 37 30 
33 37 28 33 35 36 38 40 39 

6R7 
180 

0.25 0.05 0.1 
0.5 1 0.05 0.1 0.25 0.1 0.25 0.5 0.25 

9800 11300 1700 2100 2500 3000 4100 4600 6700 
0.42 0.38 2.3 1.9 1.5 1.3 0.9 0.8 0.54 

0.007 0.003 0.05 0.03 0.01 0.03 0.01 0.006 0.01 
18 21 31 40 45 35 43 46 33 
11 11 9 9 10 10 10 10 10 

6T7G 
180 

0.5 0.1 0.25 
1 2 0.1 0.25 0.5 0.25 0.5 1 0.5 

14200 15500 2420 ~30 3080 4410 5220 5920 7250 
0.6 0.54 2.55 2.25 2 1.5 1.25 1.11 0.91 

0.5 
1 

3890 
0.703 
0.0035 

38 
40 

0.5 
1 2 

4100 4650 
0.0035 0.002 

39 44 
44 45 

0.5 
1 2 

8000 8800 
1.1 0.9 

0.004 0.002 
33 38 
57 58 

0.5 
1 2 

7100 7900 
0.76 0.63 

0.003 0.002 
36 41 
40 41 

0.25 
0.5 1 

8800 10000 
0.4 0.33 

0.006 0.003 
40 47 
10 11 

0.5 
1 2 

9440 10850 
0.74 0.6 Cc 

C 0.023 0.012 0.007 0.012 0.0075 0.005 0.0065 0.0045 0.0035 0.023 0.0135 0.008 0.012 0.008 0.005 0.007 0.0045 0.0035 
Eo' 5.6 7.8 8.5 7.7 10.2 11.5 9.4 12.3 13.2 21 28.5 31.6 27 33.8 38.5 31 39 42.6 
V.G.' 20.3b 24b 25 28.2c 30 31.6 30.5 32.9 34.2 23.7 28.4 30.6 33.7 36.4 38 38.4 40.5 41 

12Q7 see 6Q7 12SQ7 see 2A6 

300 
Ebb! 

0.1 0.25 0.5 RL 
0.25 0.5 1 Rg' , 
950 1680 3110 Rc" 

2.63 1.46 0.72 Cc 
0.012 0.006 0.0035 C 

52 59 70 Eo' 
34 40 44 V.G.' ---

300 
Ebb! 

0.1 0.25 0.5 RL 
0.1 0.25 0.5 0.25 0.5 1 0.5 1 2 Itg. 
800 1000 1100 1650 2050 2350 2850 3600 4450 Rc* 

0.025 0.01 0.006 0.01 0.0055 0.003 0.0055 0.003 0.0015 C 
40 57 60 56 66 77 61 75 82 Eo' 
29 34 36 39 42 __ ~3 44 46 46 V.G.' 

300 
Ebb! 0.1 0.25 0.5 RL 

0.1 0.25 0.5 0.25 0.5 1 0.5 1 2 Rg' 
1900 2200 2300 3300 3900 4200 5300 6100 7000 Rc 

4 3.5 3 2.7 2 1.8 1.6 1.3 1.2 Cc 
0.03 0.015 0.007 0.015 0.007 0.004 0.007 0.004 0.002 C 

31 41 45 42 51 60 47 62 67 Eo' 
31 39 42 48 53 56 58 60 63 V.G.' 

300 
0.1 0.25 0.5 

Ebb! 
RL 

0.1 0.25 0.5 0.25 0.5 1 0.5 1 2 Rg' 
1200 1500 1700 2600 3000 3600 4600 5500 6200 Rc 
4.4 3.6 3.05 2.4 1.66 1.45 1.2 0.9 0.9 Cc 

0.03 0.015 0.007 0.015 0.007 0.004 0.007 0.004 0.002 C 
35 52 53 43 52 62 47 60 66 Eo' 
34 39 40 42 45 45 45 46 47 V.G.-

300 
0.05 0.1 0.25 

Ebb! 
RL 

0.05 0.1 0.25 0.1 0.25 0.5 0.25 0.5 1 Rg' 1600 2000 2400 2900 3800 4400 6300 8400 10600 Rc 
2.6 2 1.6 1.4 1.1 1 0.7 0.5 0.44 Cc 

0.055 0.03 0.015 0.03 0.015 0.007 0.015 0.007 0.004 C 
50 62 71 52 68 71 54 62 74 Eo· 
9 9 10 10 10 10 10 11 11 V.G.' 

300 
0.1 0.25 0.5 

Ebb! 
RL 

0.1 0.25 0.5 0.25 0.5 1 0.5 1 2 Rg' 
1950 2400 2640 3760 4580 5220 6570 8200 9600 ftc 
2.85 2.55 2.25 1.57 1.35 1.23 1.02 0.82 0.7 Cc 

0.0245 0.0135 0.008 0.012 0.0075 0.005 0.008 0.0055 0.004 C 
43.7 58 64 57 69 80 62 76.5 85.5 Eo' 
26.5 31.9 33.2 36.6 40 41 41.5 43.3 44 V.G.' 

c: 
fit 
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RESISTANCE COUPLED AMPLIFIER CHART 
~--------------------------------------------------------------------------------------------------------------------------~ as C -Blookina Cond_ <14.) Cd =Screen By-pass Condenser (pC) Eo = Voltage Output (Peak Volts) 

Re=Cathode Resistor (Ohms) 
Rd -Screen Resistor (Megohms) 
Rg=Grid Resistor (Megohms) 

RL =PJate Resistor (Megohms) 
V.G.=Voltage Gain Co-Catboffe By-pass Condenser (pi) Ebb =PJate-SllPply Voltage (Volts) 

Ebb' 
91 

RL 0.05 0.1 0.25 0.05 

11." 0.05 0.1 0.25 0.1 0.25 0.5 0.25 0.5 1 0.05 0.1 
Re 3800 4600 5400 6620 9000 10300 15100 20500 24400 3200 4100 
Cc 1.4 1.1 0.86 0.7 0.55 0.5 0.31 0.25 0.2 1.8 1.6 
C 0.06 0.03 0.015 0.04 0.015 0.007 0.015 0.007 0.004 0.06 0.045 
Eo' 16 19 23 17 22 25 18 23 26 33 44 
V.G.' 4.5 4.9 5.1 5.1 5.4 5.5 5.3 5.5 _M _4.9 - 5.2 
75_2A6 85_55 

Ebb' 
90 

fu 0.1 0.25 0.5 0.1 
R.· 0.1 0.25 0.5 0.25 . 0.5 1 '0.5 1 2 0.1 0.25 
Rd 0.37 0.44 0.44 1.1 1.18 1.4 2.18 2.6 2.7 0.44 0.5 
Re 1200 1100 1300 2400 2600 3600 4700 5500 55110 1000 750 
Cd 0.05 0.05 0.05 0.03 0.03 0.025 0.02 0.05 0.02 0.05 0.05 
Ce 5.2 5.3 4.8 3.7 3.2 2.5 2.3 2 2 6.5 6.7 
C 0.02 0.01 0.006 0.008 0.005 0.003 0.005 0.0025 0.0015 0.02 0.01 
Eo' 17 22 33 23 32 33 28 29 27 42 52 
V.G.' 41 55 66 70 85 92 93 120 140 51 69 -

6J7_6C6 

90 
Ebb' 
RL 0.1 0.25 0.5 0.1 

Rg' 0.1 0.25 0.5 0.25 0.5 1 0.5 1 2 0.1 0.25 
Rd 0.59 0.65 0.7 1.5 1.6 1.7 3.2 3.5 3.7 0.58 0.68 
Re 870 900 910 1440 1520 1560 2620 2800 3000 530 540 
Cd 0.065 0.061 0.057 0.044 0.044 0.043 0.029 0.03 0.031 0.073 0.07 
Ce 5.1 5 4.58 3.38 3.23 3.22 2.04 1.95 1.92 7.2 6.9 
C 0.018 0.01 0.007 0.007 0.0055 0.004 0.004 0.0026 0.0024 0.017 0.01 
Eo' 16 20.5 22.5 13.7 18 19 12 15.4 16.4 33 43 
V.G.' 33.3 46.5 53.5 55.5 66.5 77 69.5 84 93.5 47.4 66 

Ebb' 
90 

RL 0.1 0.25 0.5 0.1 
Rg' 0.25 0.5 1 0.25 
Rd 0.29 0.92 1.7 0.31 
Re 880 1700 3800 800 
Cd 0.085 0.045 0.03 0.09 
Ce 7.4 4.5 2.4 8 
C 0.016 0.005 0.002 0.005 
Eo' 23 18 22 60 
V.G.' 68 93 119 82 
12SJ7 Bee 6SJ7 57 __ 6C6 

Ebb' 
90 

RL 0.1 0.25 0.5 0.1 
Rg' 0.1 0.25 0.5 0.25 0.5 1 0.5 1 2 0.1 0.25 
Rd 0.37 0.5 0.6 1.18 1.1 1.35 2.6 2.8 2.9 0.44 0.5 
Re 2000 2200 2000 3500 3500 3500 5000 6000 6200 1000 1200 
Cd 0.07 0.07 0.06 0.04 0.04 0.04 0.04 0.04 0.04 0.08 0.08 
Ce 3 3 2.8 1.9 2.1 1.9 1.5 1.55 1.5 4.4 4.4 
C 0.02 0.01 0.006 0.008 0.007 0.003 0.004 0.003 0.003 0.02 0.015 
Eo 19 28 29 26 33 32 22 29 27 30 52 
V.G.' 24 33 37 43 55 65 63 85 100 30 41 

55.85 -, 
180 
0.1 0.25 

0.25 0.1 0.25 0.5 0.25 0.5 1 0.05 
5000 6200 8700 10000- 14500 20000 24000 3200 
1.2 0.9 0.7 0.57 0.43 0.29 0.24 1.9 

0.02 0.04 0.015 0.008 0.015 0.008 0.004 0.08 
49 37 47 50 40 48 53 50 

- 5.:1 5.3_ 5.5 __ ~.5 5.6 --
5.7 _5.7_ 5.2 

TABLE IIl-PENTODES 
6C1. 6J7. 57 - - --. -- - -. --

180 
0.25 

0.5 0.25 0.5 1 0.5 
0.5 1.1 1.18 1.4 2.45 
800 1200 1600 2000 2600 

0.05 0.04 0.04 0.04 0.03 
6.7 5.2 4.3 3.8 3.2 

0.5 
1 2 

2.9 2.7 
3100 3500 

0.025 0.02 
2.5 2.8 

0.006 0.008 0.005 0.0035 0.005 0.0025 0.0015 
59 41 60 60 45 56 
83 93 118 140 135 165 

657 
180 -
0.25 0.5 

0.5 0.25 0.5 1 0.5 1 
0.71 1.6 1.8 1.9 3.3 3.6 

540 850 890 950 1410 1520 
0.065 0.05 0.044 0.046 0.041 0.037 

6.6 4.6 4.7 4.4 3.5 3 
0.0063 0.0071 0.005 0.0037 0.0041 0.003 

48 32.5 39.5 44 30 37.5 
75 79 104 118 109 134 

6SJ7.12SJ7 - -- - -. --- ---

180 
0.25 0.5 

0.25 0.5 1 1 
0.83 0.94 0.94 2.2 
1050 1060 1100 2180 
0,06 0,06- 0.07 0.04 
6.8 6.6 6.1 3.8 

0.001 0.004 0.003 0.002 
38 47 54 44 

109 131 161 192 

TABLE IV-DIODE PENTODES 
2B7.6B7.6B8.12C8 

180 
0.25 0.5 

0.5 0.25 0.5 1 0.5 1 
0.6 1.18 1.2 1.5 2.6 2.8 

1200 1900 2100 2200 3300 3500 
0.07 0.05 0.06 0.0s. 0.04 0.04 

4 2.7 3.2 3 2.1 2 
0.008 0.01 0.007 0.003 0.005 0.003 

53 ·39 55 53 47 55 
46 55 69 83 81 115 

60 
165 

2 
3.8 

1600 
0.031 

2.9 
0.0024 
41.5 

147 

2 
3 

3500 
0.4 
2.2 

0.002 
53 

116 

0.1 
0.44 

500 
0.07 
8.5 

0.02 
55 
61 

0.1 
0.59 

430 
0.077 

8.5 
0.0167 

57 
57 

0.1 
0.5 
950 

0.09 
4.6 

0.025 
60 
36 

0.05 
n.l 

4100 
1.5 

0.045 
74 

5.5 

0.1 
0.25 
0.5 
450 

0.07 
8.3 

0.01 
81 
82 

0.1 
0.25 
0.67 

440 
0.071 

8 
0.01 

75 
78 

0.1 
0.25 
0.37 

530 
0.09 
10.9 

0.016 
96 
98 

0.1 
0.25 
0.55 
1100 
0.09 

5 
0.015 

89 
47 

PENTODES AS TRIODES-6C6. 6J7. 6M. W7. and 57 __ 6CS under TRIODES 
a At 2 volts (RMS) output. 
bAt 3 volts (RMS) output. 
e At 4 volts (RMS) output. 
d At 2.2 volts (RMS) output. 

300 
0.1 

0.25 0.1 0.25 
5100 5900 8300 
1.2 0.8 0.54 

0.015 0.03 0.015 
85 64 82 

5.6 5.5 5.7 

380 
0.25 

0.5 0.25 0.5 
0.53 1.18 1.18 
600 1100 1200 

0.06 0.04 0.04 
8 5.5 5.4 

0.006 0.008 0.005 
96 81 104 
94 104 140 

300 
0.25 

0.5 0.25 0.5 
0.71 1.7 1.95 

440 620 650 
0.071 0.058 0.057 

8 6 5.8 
0.0066 0.0071 0.005 

82 54 66 
89 98 122 

300 
0.25 
0.5 

1.10 
860 

0.06 
7.4 

0.004 
8jl 

167 

300 
0.25 

0.5 0.25 0.5 
0.6 1.2 1.2 
900 1500 1600 

0.08 0.06 0.06 
4.8 3.2 3.5 

0.009 0.015 0.008 
86 70 100 
54 64 79 -

, Voltage at plate equals P1ate-SllPply Voltage minus voltage in RL and Re. For other supply voltages 
differing as much as 50 % from these listed, the values of resistors, condensers, ~d gain are approximately 
OOITIlCt. The value of voltage output, however, for any of these other supply voltages equala the listed 
voltage output multiplied by the new pJate-supply voltage, divided by the plate-supply voltage corre
spondiug to the listed voltage output. * See NOTES under TWIN-TRIODE DIAGRAM on page 365 . 

Ebb' 
0.25 RL 

0.5 0.25 0.5 1 Rg' 
9600 14300 19400 23600 Re 
0.43 0.3 0.22 0.2 Cc 

0.006 0.01 0.006 0.003 C 
88 71 84 94 Eo· 

5.8 5.7 5.7 5.8 V.G.' 

Ebb' 
0.5 RL 

1 0.5 1 2 Rg' 
1.45 2.45 2.9 2.95 Rd 
1300 1700 2200 2300 Re -
0.05 0.04 0.04 0.04 Cd 
5.8 4.2 4.1 4 Ce 

0.005 0.005 0.003 0.0025 C 
110 75 97 100 Eo' 
185 161 350 240 V.G.' 

Ebb' 
0.5 fu 

1 0.5 1 2 Rg' 
2.1 3.6 3.9 4.1 Rd 
700 1000 1080 1120 Re 

0.055 0.04 0.041 0.043 Cd 
5.2 4.1 3.9 3.8 Ce 

0.0036 0.0037 0.0029 0.002 C 
76 52 66 73 Eo· 

136 136 162 174 V.G.' 

Ebb' 0.5 ' RL 
1 RgI 

2.2 Rd 
1410 Re 
0.05 Cd 
5.8 Ce 

0.002 C 
79 Eo" 

238 V.G.' 

Ebb' 
0.5 RL 

1 0.5 1 2 Rs' 
1.5 2.7 2.9 3.4 Rd 

1800 2400 2500 2800 Re 
0.08 0.05 0.05 0.05 Cd 

4 2.5 2.3 2.8 Ce 
0.004 0.006 0.003 0.0025 C 

95 80 120 90 Eo' 
100 96 15.11_ 1~ V.G.' 

• For following stage (see Circuit Diagrams page 365). 
, 'Voltage acr088 Rg at grid-cun",nt point. 

: 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. 

, Voltage Gain at 5 volts (RMS) output unless index letter indicates otherwise. UThe cathodes of these twin units have separate t.erminsIs. 

fr 
~ 
:;, 

.... "'. 
• 

... 
:t 
11'1 

~ 

-< 
11'1 

... 
11'1 

n 
:t 
2: ... 
n 
:.. 
.... 

~ 
:.. 
2: 
c: 
:.. 
.... 



e Section 13 

THE MYE TE~HNI~AL MANUAL 

Receiving Tube 

Characteristics 

MALLORY 

369 



Section 13 • THE MY E TECHNICAL MANUAL 

R'ECEIVING 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 9S 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 anputsider 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. 

Advancelllent 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 %;" in diameter with an envelope 
height of lYs". 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 IRS 
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converter. This type is a much stronger oscil
lator than the lA7GT and will operate at 
frequencies well above what can be done 
with the lA7GT. Because of this fact this 
type has been used in a number of all-wave 
household battery sets. 

Since the previous supplement "Lock-In" 
line shave been increased in scope so 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 ISO-milli
ampere types for A.C.-D.C. receivers, and 
the addition of 1l7-volt types to facilitate 
A.C. operation of battery receivers. Re
cently, the 4SZ3, 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 ISO mils at 12.6 volts. 
The previous high GM tubes used three-watt 
cathodes taking 4S0 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 7H7 
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 >i 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 everyone 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 
r -9 or GT construction. 

lASGT/G 6PSGT/G 2SA7GT/G 
lC5GT /G 6N7GT /G 2SL6GT /G 
IG4GT /G 6V6GT /G 2SZ6GT /G 
IG6GT /G 6X5GT /G 2SACSGT /G 
lQSGT /G 6ACSGT /G 3SL6GT /G 
3QSGT /G 6AESGT /G 3SZSGT /G 
SW4GT/G 6SQ7GT/G SOY6GT/G 
6H6GT /G 12SQ7GT /G 117Z6GT /G 
6K6GT /G 2SA6GT /G 

Additionally the following types have been 
officially released through RMA but may 
not be made by all tube manufacturers: 

SY3GT/G SZ4GT/G 
117L 7GT /1l7M7GT 

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 ~urrent 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 = ECl X 1,000 
(IB + Ic.)n 

where: R = Grid bias resistor value in ohms. 
Ee 1 = The grid bias required in volts. 
IB·= The plate current of a single 

tube in milliamperes. 

Ie. = The soreen grid current of a 
single tube in milliamperes. 

n = The number of tubes passing 
current through the resistor. 

ExaDlple--1t 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 
soreen 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, 

R = 3.0 X 1,000 = 111 hms 
(6.5 + 2.5)3 0 

The value of grid bias resistors can be cal
culated in this manner for any type and any 
number of tubes. I,n 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-conpled 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: 

where 

E2 
Watts = R 

E 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 

"C t ff" It Plate voltage u -0 vo age = ----"M-u--

The "cut-otf" 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. 

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 rna. 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 micromho, 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, lE56. 

Definition of Terllls 

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. 

lEI. Vacuum Tube. A vacuum tube is a device con-

~~':,f ~:~;:'d~~Ut~~~:~~~;~e ;;,n!,a~~~n~t ;~~ 
conduction of electricity through the vacuum or 
contained gas may take place. 

tE2. Hlah-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. 

lE3. 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. 

tE4. Mercury-Vapor Tube. A mercury-vapor tube 
is a gas tube in which the active contained gas is 
mercury vapor. ' 

lE5. Thermionic Tube. A thermionic tube i. a 
vacuum tube in which one of the electrodes is heated 
for the purpose of causing electron or ion emission 
from that electrode. 

lE6. Phototube_ A phototube is a vacuum tube in 
which one of the electrodes is irradiated for the 
purpose of causing electron emission. 

lE7_ Cathode-Ray OsclllOWSph Tube. A cathode
ray oscillograph tu\;e 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. 

lE8. Diode. A diode is a two-electrode vacuum tube 
containing an anode and a cathode. 

lE9. Triode. A triode is a three-electrode vacuum 
tube containing an anode. a cathode. and a control 
electrode. 

tEIO. 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. 

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

lEU. 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. 

lEl3. Heptode. A heptode is a seven-electrode vac
uum tube ~ontaining an anode, a cathode, a control 
electrode. and four additional electrodes ordinarily 
in the nature of grids. 

lE14. 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. 

lEIS. Multie1ectrode Tube. A multielectrode tube 
is a vacuum tube containing more than three elec
trodes associated with a single electT(,~ .cream. 

lEt6. 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 stream •. 

Note-A mUltiple-unit tube may be 80 indicated; 
for example, duodiode, duotriode, diode-pentode. 
duodiode-triode, duodiode-pentode, and triode-pen
tode. 

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

lEIS. 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. 

lE19. Indirectly Heated Cathode. (Equipotential 
Cathode. Unipotential Cathode.) An indirectly 
heated cathode is a cathode of a thermionic tube to 
which heat is supplied by an independent heater 
element. 

tE20. Heater. A heater is an electric heating element 
for supplying heat to an indirectly heated cathode. 

lE21. 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. 

lE22. Grid. A grid is an electrode having one or 
more openings for the passage of electrons or ions. 

lE23. Space-Charge Grid. A space-charge grid is a 
grid which is placed adi acent to the cathode and 
positively biased 80 as to reduce the limiting effect 
of space charge on the current through the tube. 
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lEU. 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 tije 
anode in the space between the screen grid and the 
cathode. 

lEU. 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. 

lE27. Anode. An anode is an electrode to which a 
principal electron stream flows. 

lE28. Plate. Plate is a common name for ijle prin
cipal anode in a vacuum tube. 

lE29. 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. 

lE30. Thermionic Emission. Thermionic emission 
is electron or ion emission due directly to the tem
perature of the emitter. 

lEal. Secondary Emission. Secondary emission is 
~~~~~~~ emission due directly to Impact by electrons 

lEll. Grid Emission. Grid emission is electron or 
ion emission from a grid. 

lE33. 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). ' 

IBM. Cathode Current. C~thode curreut is the 
total current passing to or from the cathode through 
the vacuous space. 

lE35. Filament Current. Filament current is the 
current supplied to a filament to heat it. 

lE36. Filament Volta~e. Filament voltage is the 
voltage between the terminals of a filament. 

lE37. Heater Current. Heater current is the current 
flowing through a heater. 

lEa8. Heater Vol~e. Heater voltage is the voltage 
between the terminals of a heater. 

lE39. 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. 

lE40. Electrode V.ol~e. 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. 

lE41. Direct Grid Bias. Direct grid bias is the direct 
component of grid voltage. 0 

Note-This is commonly called grid bias. 
1M2. Grid Drl~ 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. 

lE43. Peak Forward Anode Vol~e. Peak forward l anode voltage Is the maximum instantaneous anode 
'voltage in the direction in which the tube is designed 
to pass current. 

lE44. Peak Inverse Anode Volta~e. 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. 

, IE45. Tube Vo1t~e Drop. Tube voltage drop in a 
gas or vapor-filled tube is the anode voltage during 
the conducting period. 

lE46. Electrode Dissipation. Electrode dissipation 
is the power dissipated in the form of heat by an 
electrode as a resnlt of electron and/or ion bom
bardment. 

lE47. 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. 
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lE48. 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 
an electron current flowing between other electrodes. 

lE49. Leaka~e 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. 

lESO. 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. 

lESI. Electrode Impedance. Electrode impedance 
is the reciprocal of the electrode admittance. 

lE52. 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. 

lE53. 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. 

lEM. Transadmlttance. 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 
maintalned constant. 

Note-As most precisely used, the term refers to 
Infinitesimal amplitudes. 

lE55. 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. 

lE56. 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. 

lES7. Rectiflcation 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 
bellig maintained constant. 

lESS. Conductance for Rectification. Conduct
ance for rectification is the quotient of the electrode 
alternatiJ;lg 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. 

IE59. Transrectiflcation 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. 

lE60. Conversion Transconductance. Conversion 
transconductance is the quotient of the magnitude 
of a single beat-frequency component (ft +1.) or 
(ft -/0) of the output-electrode current by the mag
nitude of the control-e1ectrode voltage of frequency 
I., under the conditions that all direct electrode 
voltages and the magnitude of the electrode alter
nating voltage I. remain constant and that no im
pedances at the frequencies /t or /0 are present in 
the output circnit. 

Note-As most precisely used, the term refers til 
an infinitesimal magnitude of the voltage of fre
quency /to 

lE61 . p, Factor. p, 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 
specifi~ electrode. 

Note-As most precisely used, the term refers to 
infinitesimal changes. 

lE62. 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 malntained constant. 
It la 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 J.l-factor. 

lE63. Electrode Characteristic. An electrode char
acteristic Is a relation, usually shown by a graph, 
between an electrode voltage and current, other 
electrode voltages being maintained constant. 

lE64. 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. . 

lE65. Intere1ectrode Capacitance. Interelectrode 
capacitance is the direct capacitance between two 
electrodes. 

lE66. Electrode Capacitance. Electrode capaci
tance is the capacitance of one electrode to all other 
electrodes -connected together. 

lE67. Input Capacitance. The input capacitance 
of a vacuum tube Is 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 ass0-
ciated circuits. 

lE68. 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. 

lE69. Class A Amplifier •• A class A amplifier is an 
amplifier in which the grid bias and alternating grid 
voltages art!' such that plate current in a specific 
tube flows at all times. 

lE70. Class AB Amplifler.* 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. 

lE7l. Class B Amplifler.* 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. 

lEn. Class C Amplifler.* 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. 

*NQte-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 (OlA, 10, 56, 76, etc.) 3.- Rectifier tube types (80, 5Z3, 6W5, etc.) pages 391-393. 
pages 373-377. 4. Special tubes as used by a single manufacturer (Sparton's 

2. The' R M A standard numbered types (lA5, 2B7, 6A8, 485, Majestic's 2Z2, etc.) page 401. 
12B8G, etc.) pages 377-391. 
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DESCRIPTION 

Type I Cathode 

Fit. 
Triode 5.0V 

Fil. 
Triode 7.fiV 

Fit. 
Triode l.lV 

Fil. 
Triode 5.0V 

Heater 
Pentode 2.0V 

Heater 
Pentode 14V 

Fil. 
Twin Triode 2.0V 

Fit. 
Triode 3.3V 

Fil. 
Screen Grid 3.3V 

Screen Grid Heater 
Tetrode 2.5V 

Fil. 
Triode 1.5V 

Heater 
Triode 2.5V 

Fit. 
Triode 2.0V 

Fit. 
Triode 2.0V 

Screen Grid Fil. 
Tetrode 2.0V 

Fit. 
Pentade 2.0V 

VariableMu Fit. 
Pentade 2.0V 

Basing 
See 

Socket 
Connection 
Chart on 

Pages 394·401 

4D 
Medium 4 Pin 

4D 
Medium 4 Pin 

4F 
Special 4 Pin 

4D 
Medium 4 Pin 

4D 
Medium 4 Pin 

.F 
SmallS Pin 

6B 
Small 6 Pin 

6C 
Small 6 Pin 

4D 
Small 4 Pin 

4K 
Medium 4 Pin 

5E 
Medium. Pin 

m 
Medium 4 Pin 

SA 
SmallS Pin 

m 
Sma1l4 Pin 

4D 
Small 4 Pin 

4K. 
Medium 4 Pin 

5K 
Medium 5 Pin 

4M 
Medium 4 Pin 

COMPLETE 
CAPACITANCES 

Fil. Micra-Microfarads 
Curro 

1 

Amps. 
Grid I I When Plate Screen 
Plate Input Outpu Used A. Sv::~ Grid 

Volts 

Grid Leak Det. 45 

0.25 8.1 3.1 2.2 90 
Amplifier 

13. ----
350 

1.25 7.0 4.0 3.0 Amplifier 
42. ----

Grid Leak 
Detector 45 

0.25 3.3 2.5 2.5 
90 

Amplifier 
135 ----
135 

0.25 8 •• 4.0 2.0 Amplifier 
180 

----
Detector· 

0.220 0.01 2.35 7.80 Oacillator 135 67.5 ----
0.3 Power Amplifier 25Q 250 ----

Complete 13. 
0.260 ClassB 

13. ----
0.132 3.7 2.4 2.3 Power Amplifier 13. 

----
0.132 0.02 4.0 12.0 RF Amplifier 13. 67.5 ----

180 90 
1.7. 0.007 5.3 10.5 RF Amplifier 

250 90 ----
135 

1.05 8.1 2.8 2.5 Amplifier 
180 --

Detector 250 

1.75 3.3 3.1 2.8 135 
Amplifier 

180 
--

13. 
0.060 6.0 3.0 2.1 Amplifier 

180 ----
135 

0.130 5.7 3.5 2.7 Amplifier 
180 --
13. 67.5 ' 

0.06 0.015 6.0 12.0 Amplifier 
180 67.5 ------
135 135 

0.260 1.0 8.0 12.0 Amplifier 
180 180 --

1st Detector 67.5 to 180 67.5 

0.060 O.ot5 6.0 12.6 135 67.5 
Amplifier 

180 67.5 

TUBE CHART 
OPERATING CONDITIONS CHARACTERISTICS 

Grid 
Bias Plate Screen Ampl. Plate Mut. 
Volts Current Current Factor Resist. Condo 
(Neg.) Ma. Ma. Ohms ~Mh08. 

+A 1.8 8.0 12,000 670 

4.5 2.5 8.0 11,000 725 

9.0 3.0 8.0 10,000 800 

32 16 8.0 .,1.0 1550 

40 18 8.0 5,000 1600 

+A 

4 .• 2.5 6.6 1.,.00 425 

10 .• 3.0 6.6 1.,000 440 

9.0 6.2 8.5 .,100 1650 

13.5 7.7 8.5 4,700 1800 

1.5 1.8. ,0.30 600 800,000 7.0 

16 •• 34 7 .• 18. 79,000 23.0 

0 5 (Zero signal plate c urrent per pI ate) 

3.0 2 (Zero signal plate c urrent per pi ate) 

22.5 6.0 3 .• .,850 600 

1.5 3.7 1.3 12. 250,000 500 

3.0 4.0 1.7 400 400,000 1000 

3.0 4.0 1.7 630 600,000 1050 

10 •• 5 8.3 7,600 1100 

14.5 6.2 8.3 7,300 1150 

30 

9.0 4.7 9 9,000 1000 

13.5 5.0 9 9,000 1000 

9.0 3.0 9.3 10,300 900 

13.5 3.1 9.3 10,300 900 

22.5 8.0 3.8 4,100 925 

30.0 12.3 3.8 3,600 1050 

3.0 1.7 0.4 610 950,000 640 

3.0 1.7 0.4 780 1,200,000 650 

13.5 14 •• 3.0, 70 50,000 1450 

18.{) 22.0 5.0 90 55,000 1700 

5.0 

3.0 2.8 1.0 360 600,000 6!Y.l 

3.0 2.8 1.0 620 1,000,000 620 

I 
Max. 

Reeomm.! Undist. Load 
Output Resist. 
Watts Ohms 

0.015 25,000 

0.05. 20,000 

0.9 11,000 

1.6 10,200 

0.007 15,000 

0.040 15,000 

0.130 9,000 

0.285 10,700 

3.0 7,000 

2.1 10,000 

1.9 10,000 

0.130 6,500 

0.080 8,800 

0.180 10,500 

0.080 13,000 

0.165 19,000 

0.070 20,000 

0.130 20,000 

0.185 7,000 

0.375 5,700 

0.700 7,000 

1.400 6,000 

Cut-Off 
Bias 
Volts 

I. 

15 

9.0 

9.0 

22.5 

22.5 

:III 

III 

n 
III -< -Z 
Q 

.... 
c: 
• 
III 

n 
::t 
~ 
:III 

~ 

-n 
.... 
III 

:III -CIt 
.... -n 
CIt 

• 
VI 
CD 
n 

a-
::J 

-' 
W 
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DESCRIPTION Basing CAPACITANCES 

See Fil. Micr().Microfarads 

~ I Cathode 

Socket Curro 
Type Connection Amps. 

Grid I When Plate Screen 
Chart on Plate Input Output Used As Supply Grid . Pages 394-401 Volts Volts 

1st Detector 250 90 max. 
VariableMu Heater 5E 

30/01 Tetrode 2.5V MediumS Pin 1.75 0.007 5.0 10.5 180 90 
Amplifier 

250 90 max. . --
Detector 180 67.;; 

Screen Grid Heater 5E 
38 Tetrode 6.3V SmallS Pin 0.30 0.007 3.7 9.2 100 55 

Amplifier 
250 90 

--. Detector 180 
Heater 5A 

3'2' Triode 6.3V SmallS Pin 0.30 2.0 3.5 2.9 90 
Amplifier 

250 
----

100 100 
Heater SF 

88 Pentode 6.3V SmallS Pin 0.30 0.30 3.5 7.5 Amplifier 135 135 

250 250 
----

• 1st Detector 90 to 250 90 
VariableMu Heater SF 

89/44 Pentode 6.3V Small 5 Pin 0.30 .007 4.0 10.0 90 90 
Amplifier 

250 90 
--

Fi!. 4D Detector 180 
40 Triode 5.V Medium 4 Pin 0.25 8.0 2.8 2.2 

Amplifier 180 
--

Heater 6B 180 180 
41 Pentode 6.3V Small 6 Pin 0.40 Amplifier 

250 250 
----

250 250 
Heater 6B Amplifier 

42 Pentode 6.3V Medium 6 Pin 0.70 285 285 . 
All. P.P. 375 250 

--
Heater 6B 95 95 

4,8 Pentode 25.0V Medium 6 Pin 0.30 Amplifier 
160 120 

--
180 

Fi!. 4D Amplifier 
40 Triode 2.5V Medium 4 Pin 1.50 6.5 3.6 3.0 275 

AB. P.P. 275 
--. 

Class A 250 
Double Grid Fi!. 5C 

48 Triode 2.5V Medium SPin 1.75 300 
Class B 

400 
----

Fil. 5B 
4'2' Pentod. 2.5V Medium 5 Pin 1.75 1.2 8.6 13.0 Amplifier 250 250 

--
Heater 6A 95 95 

48 Tetrode 30V Medium 6 Pin 0.40 Amplifier 
125 100 

--
Double Grid Fi!. 5C Class A 135 

49 Triode 2.0V Medium 5 Pin 0.12 
Class B 180 

Fil. 4D 350 
00 Triode 7.5V Medium 4 Pin 1.25 7.1 4.2 3.4 Amplifier 

450 

OPERATING CONDITIONS CHARACTERISTICS 

Grid 

I 
Bias Plate Screen Amp!. Plate Mut. 
Volts Current Current Factor Resist. Condo 
(Neg.) Ma. Ma. Ohms pMhos. 

7.0 

3.0 6.3 2.5 305 300,000 1020 

3.0 6.5 2.5 420 400.000 1050 

6.0 

1.5 1.8 470 5S0,OOO 850 

3.0 3.2 1.7 595 550,000 1080 

20 

6.0 2.5 9.2 11,500 800 

18.0 7.5 9.2 8,430 1100 

9.0 7.0 1.2 120 140,000 875 

13.5 9.0 1.5 120 130,000 925 

25 22 3.8 120 100,000 1200 

7. approx. 

3.0 5.6 1.6 360 375,000 960 

3.0 5.8 1.4 1050 1,000,000 1050 

4.5 0.1 30 

3.0 0.2 30 150,000 200 
~ 

13.5 18.5 3.0 150 81,000 18;;0 

18.0 32.0 5.5 150 68,000 2200 

16.5 34.0 '6.5 80,000 2500 

20.0 38.0 7.0 78,000 2550 

26.0 17.0 2.5 

15.0 20.0 4.0 45,000 2000 

18.0 33.0 6.5 42,000 2375 

31.5 31.0 3.5 1,650 2125 

56.0 36.0 3.5 1,700 20;;0 

68.0 14 to 69 per tube 

33 22.0 5.6 2,380 2350 

0 4 (Zero signal plate current per tu be) 

0 6 (Zero signal plate current per tu be) 

16.5 31.0 6.0 150 60,000 2500 

20.0 52.0 12.0 15.6 4,000 3900 

22.5 56.0 12.0 43 11,000 3930 

20.0 6.0 4.7 4,175 1125 

0 2 (Zero sigllat plate c urrent per tu be) 

63.0 45.0 3.8 1,900 2000 

84.0 55.0 3.8 1,800 2100 

. 

I 
Max. 

Undist. 
Output 
Watts 

0.030 

0.340 

0.270 

0.550 

2.5 

1.5 

3.4 

3.2 

4.8 

18.5 

0.9 

2.2 

083 

2.00 

18.00 

1.25 

16.00 

20.00 

2.7 

2.0 

2.5 

0.170 

3.0 

2.4 

4.6 

Recomm., 
Load Cut-Off 

Resist: Bias 
Ohms Volts 

± 40 

I 

6.0 i 

8.0 

17,500 10 

20,000 30 

15,000 

13,500 

10,000 

42.5 

42.5 

250,000 

250,000 

9,000 

7,600 

7,000 

7,000 

10,000 (P. to P.) 

4,500 

5,000 

2,700 

4,600 

3,200 (P. to P.) 

6,400 

5,200 (P. toP.) 

5,800 (P. to P.) 

7,000 

1,500 

1,500 

11,000 

9,000 mi n. 

4,100 

4,350 
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til 

53 

&& 

&8 

&7 

&8 

&9 

71A 

7& 

78 

77 

78 

79 

8& 

89 

V99 

X99 

VR9o-
SO . 

VR101i-
SO 

VR1&o-
so 

88;1, 

-

Twin Triode 

Duplex 
Diode 
Triode 

Triode 

Pentode 

VariableMu 
Pentode 

Triple Grid 

Triode 

Bl'J:l:x 
Triode 

Triode 

Pentode 

VariableMu 
Pentode 

Twin 
Triode 

Duplex 
Diode 
Triode 

Triple Grid 

Triode 

Voltage 
Regulator 

, Voltage 
Regulator 

Voltage 
Regulator 

Non.Micro-
phonic 
Triode 

Heater 7B 
2.iV Medium 7 Pin 

Large Pin Circle 

Heater 6G 
2.5V Small 6 Pin 

Heater 5A 
2.5V Small 5 Pin 

Heater 6F 
2.5V Smoll6 Pin 

Heater 6F 
2.5V Smoll 6 Pin 

Heater 7A 
2.5V Medium 7 Pin 

Large Pin Circle 

Fil. 4D 
5.0V Medium 4 Pin 

Heater 6G 
6.3V Smoll 6 Pin 

Heater 5A 
6.3V SmallS Pin 

Heater 6F 
6.3V Small 6 Pin 

Heater 6F 
6.3V Small 6 Pin 

Heater 6H 
6.3V Small 6 Pin 

Heater 6G 
6.3V Small 6 Pin 

Heater 6F 
6.3V Small 6 Pin 

4E 
Fil. Small 4 Nub 
3.3V 

4D 
Small 4 Pin 

4W 
Cold Octal 

4W 
Cold Octal 

4W 
Cold Octal 

Fil. m 
l.lV Small 4 Pin 

Class A 

2.0 
Cia •• B 

--
1.0 1.5 1.5 4.3 

Diode Detector, 
Triode 

(Trio de Sile tion) Amplifier 

Detector 
1.0 3.2 3.~ 2.2 

Amplifier 
--

Detector 
1.0 .007 5.0 6.5 

Amplifier 

1st Detector 
1.0 .007 4.7 6.3 

Amplifier 
--

Triode 

2.0 Pentode 

ClassB ----
0.25 7.5 , 3.2 2.9 Amplifier 

----
0.30 1.7 1.7 3.8 

Diode Detector, 
Triode 

( Triode Sectio n) Amplifier 
--

0.30 2.8 3.5 . 2.5 Amplifier 

----
Detector 

0.30 .007 4.7 11.0 
Amplifier -- . 
1.t Detector 

0.30 .007 4.5 11.0 
Amplifier 

--
0.60 

Complete 
ClassB 

--

0.30 1.5 1.5 4.3 
Diode Detector, 
Triode 

( Triode Sectio n) Amplifier 

--
Triode 

0.40 Pentode 

Class B --
.063 3.6 2.5 2.2 Amplifier 

--
(Ga. D ischarg e) Regulator 

--
(Gas D ischarg e) Regulator 

--
(Gas D ischarg e) Regulator 

--
0.25 4.0 2.6 2.1 Amplifier 

294 (Pa rallel Conn.) 6.0 7.0 35 

250 O' 14 (Zero signal curren t per plate) 

300 0 17.5 (Ze ro signal curr ent per plate) 

180 13.5 6.0 8.3 

250 20.0 8.0 8.3 

250 20.0 (Plate curren t-Adjust to 0.2 mo. with 

250 13.5 5 13.8 

250 100 4.3 

250 100 3.0 2.0 0.5 1500 

250 100 10.0 

250 100 3.0 8.2 2.0 1280 

250 28.0 26.0 6 

250 250 18.0 35.0 9.0 100 

400 0 13 (Zero signal plate c urrent per tu 

135 27.0 17.3 3 

180 40.5 20.0 3 

250 2.0 0.8 100 

100 S.O 2.5 13.8 

250 13.5 5.0 13.8 

250 100 4.3 0.43 

250 100 3.0 2.3 0.5 1500 

2&0 100 10.0 (Suppressor ti ed to cathode) 

250 100 3.0 7.0 1.7 1160 

250 0 10.5 (Zero signal 

135 10.5 3.7 8.3 

180 13.5 6.0 83 
-

250 20.0 8.0 8.3 

250 31.0 32 4.7 

250 250 25.0 32 5.5 125 

180 0 6 (Zero .ignal current per plate) 

90 max. 4.5 2.5 6.6 

MinimumStarting Voltage,'125 Volts. 
Operating Voltage, 90 Volta. 
Operating Current 10 Ma. Min., 30 Ma. Max. 

Minimum Starting Voltage, 137 Volta. 
Operating Voltage, lOS Volts. 
Qperating Current 5 Ma. Min., 30 Ma. Max. 

Minimum Starting Voltage, 180 Volts 
Operating Voltage, 150 Volt. 
Operating Current, 5 Ma. Min., 30 Ma. Max. 

135 9.0 3.5 8.2 

11,000 3200 

8,500 975 

7,500 1100 

no AC input signal) 

9,500 1450 

1,500,000 1225 

800,000 1600 

2,300 2600 

40,000 2500 

be) 

1,820 1650 

1,750 1700 

91,000 1100 

12,000 1150 

9,500 1450 

1,500,000 1250 

800,000 1450 

current, per p late) 

11,000 750 

8,500 975 

7,500 1100 

2,600 1800 

70,000 1800 

15,500 425 

12,700 645 

0.37 30,000 

8.0 8,000 

10.0 10,000 

0.160 20,000 

0.350 20,000 

0.260 

500,000 

1".25 5,000 

3.00 6,000 

20.0 6,000 

0.4 3,000 

0.79 4,800 

500,000 

8.0 14,000 

.075 25,000 

0.160 20,000 

0.350 20,000 

0.9 5,500 

3.4 6,750 

3.5 9,400 

.007 

15,000 

7 

50 

(P. toP.) 

7.5 

42.5 

, 

(P. toP.) 

'" III 

n 
III ... 
< ... 
~ 
Ci) 

... 
c: 
III 
III 

n 
:t 
~ 

'" ~ 
n ... 
III 

'" ... 
CIt ... ... 
n 
CIt 

• 
VI 
CD 
n go 
:::l 

w 



~ 

~ 
DESCRIPTION Basing 

See 
Type 

_I Cathode 
Becket 

No. Type Connection 
Chart on 

Pages 394-401 

Voltage Medium 4 Pin 
8'1'4 Regulator Cold Cathode No.1 

Anode No.3 
.--

Gas Heater 6Q 
884 Triode 6.3V Octal 

Gas Heater 5A 
886 Triode 2.5V SmallS Pin 

FiI. 5K 
960 Pentode 2.0V SmallS Pin 

Acorn Heater 
964 Pentode 6.3V Special 

Acorn Heater 
966 Triode 6.3V Special 

VariableMu Heater 
968 Acorn 6.3V Special 

Pentode 

Heater 6F 
12~U Pentode 6.3V 8mall6 Pin 

Heater 7R 
1228 Pentode 6.3V Octal 

Heater 8V 
1281 Pentode 7.0Vt Lock-In 

1282 Pentode (See Ty 

4D 
Fil. Medium 4 Pin 

:1802 Triode 7.5V Bayonet 

(For merly de signsted as 10 8 

---
N on-MiCf()o Heater 6F 

1808 phonic 
Pentode 

6.3V Small 6 Pin 

1812 Heptode Heater 7T 
6.3Y Octal 

Heater 7AC 
1881 Tetrode 12.6V Octal 

Heater 7AC 
1882 Tetrode 12.6V Octal 

Twin Heater 8BD 
1888 Triode 25V Octal 

Twin Heater 8S 
1884 Triode 12.6V Octal 

1861 Pentode He\ter 7R 
6.3V Octal 

CAPACITANCES OPERATING CONDITIONS CHARACTERISTICS 
Fil. Micr()oMicrofarads 

Curr. Grid 

I I I I 
Amps. 

G hl I I When Plate Screen Bias Plate Screen Ampl. Plate Mut. 
P~te Input Output Used As Supply Grid Volts Current Current Factor Resist. Condo 

Volts Volts (Neg.) Ma. Ma. Ohms I'Mhos. 

Minimum Starting Voltage, 125 Volts 

I (Gas D ischarg e) Regulator Operating Voltage, 90 Volts J 

Operating Current, 10 Ma. Min. 50 Ma. Max. 
-- 1 Sweep Circuit 3 Mao-below 200 cycles 

.06 ) Oscillator 300 (ins t.) 2 Ma.- above 200 cycles 

Grid Controlled 
1.4 Rectifier 350 75 Max. 

Power 
.012 Amplifier 135 135 16.5 7.0 1.8 125 125,000 1000 
--

90 90 3.0 1.2 0.5 1100 1,000,000 1100 
Amplifier 

0.150 .007 3.0 3.0 250 100 3.0 2.0 0.7 2000 1,500,000 1400 

Detector 2:;0 100 6.0 
--

90 2.5 2.5 25 14,700 1700 
Class A 

'Amplifier 135 3.75 3.5 25 13,200 1900 
0.150 1.4 1.0 0.6 

180 5.0 4.5 25 12,500 2000 

Cl .... C Amplifier 180 35 7.0 
--

0.150 .007 2.7 3.5 Amplifier 250 100 3.0 5.5 1.8 1440 800,000 1800 

--
Detector-

} SpeciaI Non 0.3 .010 5' 605 ,ynplifier -microphpnic Tube. Charsc teriaties same as Type 6C6. 
--

Detector-
} Special Non 0.3 Amplifier -microphonic Tube. Charac teristics same ao Type 6C6 except octal b ase. 

--
Pentode 300 150 2.5 10.0 2.5 3850 700,000 5500 

0.48 .015 8.5 ' 6:5 Tetrode 300 150 2.5 12.0 0.5 3500 540,000 6500 

Triode 250 2.0 13.0 33 5,200 6300 
--

pe7G7 /1232 --
Class A 425 40 18 8.0 5,000 1600 

1.25 7 4 3 Class B 
(Two Tubes) 425 50 8 (Zero signal current per plate) 

pecia!) 
Class C 450 200 60 

--
P entode Amplifier 

.007 5.0 6.5 Pentode 250 100 3.0 2 1500 1,500,000 1225 
0.30 --

Triode Triode 
2.0 3.0 10.5 Connection 250 8.0 6.5 20 10,500 1900 
--

250 150 6.0 3.3 8.3 1,000,000 350 
Mixer, or 

0.30 Amplifier ~ 250 100 3.0 5.5 5.5 800,000 1100 
--

0.45 Other characteria tics identical with6L6 
--

0.6 Other characteris tics identical with 25L6 
--

For applications critical as to the matching of the two triode units. 
0.15 Other ratings, characteristics and dimensions same as 12SN7GT. 

--
For applications critical as to matching of the two triode units. 

0.15 Ratings, characteristics and dimensions identical with 128C7. 
--

I 0.4/f 0.02 11.5 5.2 Amplifier 300 150 160o~ I 10.0 2.5 6750 750,000 9000 

Max. 
Undist. 
Output 
Watts 

16 volt max. 

0.45 

.135 

0.5 

(Suppressor 

(Suppressor 

(Suppressor 

1.6 

25.0 

13.0 

(G3=Neg.1 

(G3=Neg. 

I 
Recorom'l Load Cut..Off 

Resist. Bias 
Ohms Volts 

drop 

13,500 

250,000 

20,000 

to Cathode) 

to Seroen) 

to Plate) 

10,200 

8,000 (P. toP.) 

7 

5.0V Approxi mately) 

3.0V Approxi mately) 
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Special Low IHum, Non-mlicroPhoniC Tu 
Heater 7R Vol~ 

'2'000 Pentode 6.3V Octal 0.30 .06 5.6 14 Ampldier be. Character istIcs 88me as 6C6and 6J7. --
Hester 6F ~b!r!~:. =h~:C6. Amplifier for P.A. eervice. 

'2''2'00 Pentode 6.3V Small. 6 Pin .3 .06 5.6 14 . 

250 tOO 3 2.0 0.7 Over t meg. . 1400 

Midget Hester 
RF Amplifier 

But~~ype 90 90 3 1.2 0.5 1 meg. 1100 
9001 R.F. 6.3V 0.15 .01 3.6 3.0 

Pentode 250 100 5 
Mixer 

550 (Conversion Transconduct ance) 

90 90 5 

I 250 (M ax.) 7 6.3 25 11,400 2200 

Mi<!f.t Hester Butr~Type Class Al 180 5 4.5 25 12,500 2000 -
9002 Tri e 6.3V 0.15 1.4 . Amplifier 

90 2.5 2.5 25 14,700 1700 
--

R.F. Amplifier 250 tOO 3 6.7 2.7 .7 meg. 1800 45 
Midget Hester ButrP!ype 

9003 VarisbleMu 6.3V 0.15 .01 3.4 3.0 Mixer 250 100 10 ·600 (Conversion Transconduct ance) 
Pentode 

100 100 10 
--

Gas 4V Remote Control 
Starter Anode ~Pesk) AC 70 volta Max. Anode Current, 25 Ma: Continuous Max. OA4G Triode Cold Ootal ~~Relay 130V AC 
Starter Anode Peak) RF 55 volta Min. Anode Current, 100 Ma. Intermittent 

Fil. 4M 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 

ISO 67.5 3.0 2.3 O.S 750 1,000,000 725 15 
--

Fil. 4K 135 67.5 3.0 2.2 0.7 220 350,000 625 15 
1A4T* Tetrode 2.0V Sma1l4 Pin 0.060 .010 5 11 Amplifier 

ISO 67.5 3.0 2.2 0.7 400 600,000 650 15 
----

1A5- Fil. 6X 
GT/G Pentode 1.4V Octal 0.05 Amplifier 90 90 4.5 . 4 O.S 255 300,000 850 0.115 25,000 

--
Oscillator iJbrough 20,000 ohm 

Pentagrid Fil. 6L O.S 5.0 6.0 Section ISO opping resistor) 2.5 
1A6 Converter 2.0V Small 6 Pin 0.060 --

0.25 10.5 9.0 Mixer Section 180 67.6 3.0 1.5 2.0 500,000 300 (Conv. Trans. ) 22.5 

Oscillator 
1A'2'G Pentagrid Fil. 7Z 0.9 4.0 4.6 Section 90 1.2 

Converter 1.4V Octal 0.05 --
1AlfGT 0.3 6.5 11 Mixer Section 90 45 0 0.55 0.60 600,000 250 (Conv. Trans. ) 3.0 

1B4" Fil. 4M 135 67.6 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 

9li1 180 67.6 3.0 1.7 0.6 1,500,000 650 6.0 
--

1Bli/ Duplex Fil. 6M 
~liS Diode 2.0V Small 6 Pin 0.060 3.6 1.6 1.9 Amplifier 135 3.0 O.S 20 35,000 575 

Triode (Trio de Sect ion) 

iB'2'G 
Oscillator 

Pentagrid Fil. 7Z .90 4.0 4.2 Section 90 1.6 
--- Converter 1.4V Octal 0.10 --

1B'2'GT .34 7.0 7.5 Mixer Section 90 45 0 1.5 1.3 350,000 350 (CtlDV. Trans. ) 14.5 
----

Diode Fil. 8AW Triode 90 0 1.5 66 240,000 275 
1BSGT Triode l.4V Octal 0.1 

Tetrode Tetrade 90 90 6 6.3 1.4 1151!' .21 14,000 
--

1CliG Fil. 6X 
1CliGT Pentode 1.4V Octal 0.10 Amplifier 90 90 7.5 7.5 1.6 180 115,000 1550 0.240 S,OOO 

--
Oscillator iJhrough 20,000 ohm 

Pentagrid Fit. 6L 1.5 6.0 6.0 Section 180 opping resistor) 3.3 
1C6 Converter 2.0V Small 6 Pin 0.120 ----

0.3 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 

1C'2'G Converter 2.0V OctalS Pin See Data on !C6 

~ 
NOTE: "These tubes were ~troduoed as tetrad.., with a suppreeeor grid Wi'e added later. With the """'" eut-off types, such as IB4 and lE5G, pentode and·tetrode types may be used interchangeably. Variable mu types may, or may 
not be used interchangeably, depen on the characteristics of the receiver. Note differences In Interelectrode C&paeIties and plate resistance. . . . 

~ tImportant Note: Look-In Tubes carry a nominal heater rating of 7.0 volts. Actual recommended heater voltage for household receiver eervice is 6.3 volts. 
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DESCRIPTION 

Type I Cathode 

Basing 
See 

Socket 
Connection 
Cbarton 

Pages 394-401 

CAPACITANCES OPERA TIl NG CON DITIONS CHARAC TERISTIC 8 
Fil. , Micro-Microfarads 

Curr. I tJ Grid' " '" Max. Reeomm. Amps. Grid ,When Plate Screen Bias Plate Screen Ampl. Plate' Mut. Undiat. Load 
Plate I Input 100tput Used As Supply GrId Volta Current Cur, rent Faetor Resist. Condo Output Resist. 

Volta Volta (Neg.) Ma. Ma. Ohms "Mhos. Watts Ohms 
-- -- -~- -- -------

Cut-Oft' 
Bias 
Volts 

Variable Mul FiI. 5Y 
Oetal 7 Pin I 0.0601 .0071 5.0 111.0 I Amplifier 

135 67.5 3.0 2.2 0.9 325 I 1,000,000 I ~25 15.0 
IDoGp'l Pentode 2.0V 

180 67.5 3.0 2.3 0.8 600 I 1,000,000 I 725 15.0 

, I Variable Mul Fil. 5R 
Octal 7 Pin I 0.0601 0.0101.4.4 110.8 I Amplifier 

135 67.5 , 3.0 2.2 0.7 220 I 350,000 I 625 15.0 
IDoGT' Tetrode 2.0V 

180 67.5 3.0 2.2 
I~~I I~ I ------1--1------1--'--- 1----0.2 50 Oscillator -I ---- 0.7. 400 I 

0.0601-- __ . _ 6.0 Section ,600,000 I 650 .,.,. ... ,_~ , .. __ "" . I ". IDlfG 
Pentagrld 
Converter 

FiI. 
2.0V 

7Z 
0etal8 Pin .. 

Diode 
IDSGT I Triode 

Pentode 

IE<lG I TrIode 

IEoGP I Pentode 

Double 
, IE'2'G I Pentode 

IF<l Pentode 

Fil. 
1.4V 

Fil. 
1.4V 

FiI. 
2.oV 

8AJ 
Octal ' 

58 
Octal 

5Y 

Diode 

0.10 Triode 

Pentode 

0.05 I 2.4 I 2.4 I 6.0 I Amplifier 

At negative lend offilamenlt. 

90 0 

90 ,90 9 

90 o 
90 3 

See Data nn I.RA 

1.1 25 43,500 575 

5.0 1.0 200,000 925 0.200 

4.5 14.5 11,000 1325 

1.5 14.0 17,000 825 

Octal 7 Pin I 0.0601 0.0071~112.0 I Amplifier I --- --- --,--- 11 _____ _ 

Pueb Pull I Per S eetion 
Class ABl 135 135 7.5 3.5 1.0 0.575 8C 

12,000 

24,000 (P.to P.) Fil. 
2.0V Oetal 8 Pin I 0.240 

__ I 1_' _1_1_1_1 Single Seetlon 1 135 1 135 1 4.5 1 7.5 1 2.2 1 350 1 260,000 1 1425 1 0.290 1 ______ I 

Amplifier 135 135 4.5 8.0 2.4 340 200,000 1700 0.310 16,000 
Fil. 6X 
ro~ Medi:! 5 Pin I 

I 0.1201 0.8 110.0 I 8.0 

IF5G Pentode 2.0V Octal7Pin 1 1 1 1 1 I I 1 ____________ , 

~: l.8v smali";; Pbi 0.060 0.007 4.0 9.0 jRF orIF ' IF8 
Pentode (pento de Seet ion) Amplifier 180 67.5 1.5 2.2 0.7 650 1,000,000 . 650 12.0 

48 (Volltage Amplificlation) 250,000 

1-----1 -~ --
Duplex. Fil. 7 AD AF Resistance 
Diode 2.0V Octal 8 Pin 0.060 .01 3.8 9.5 Coupled 135 135t 1.0 0.42 IF'2'G 

1--__ 1\ Pentode , (Pento de Beet ion) Amplifier fTbrough 1 Megohm drop ping resistor ____ I ' 
IG<l- Fil. 5S 
GT/G Triode 1.4V Octal 0.05 Amplifier 90 6 2.3 8.8 825

1 
________ 1 

90 90 6.0 8.5 2.5 200 133.000 1500. 0.250 8,500 

IG5G I Pentode 
Fil. 
2.0V 

6X 
Octal 7 Pin 0.129 Amplifier 124 124 11.0 10.0 3.0 220 I 145,000 I 1500 0.600 I 8,000 

135 135 13.5 8.7 2.5 250 I 160,000 I 1550 0.550 I 9,000 I 
1----1----1--=--1 1--1--1--1--1 Complete ----I 

(P.to P.) IG 8G j f:de I iXv I o;.t;;l· I 0.10 I I I I CIas. B 90 0 1 (Zero signal per triode) 
Fi' 

1.-
7AB • 
Octal 675 12,000 ClassB 0.675 

I IG8GT __ ____ ' 20 (Peakaigna\pertriod_e_) __ 1 ______ 1 __ _ 
90 4.5 2.5 -------I 9.3 11,000 650 

IH <lG I TrIode 
Fil. I 5S 
2.0V Octal 7 Pin 0.06 1 6.0 I 3.0 1 2.1 I AmpUfier 135 9.0 3.0 9.3 10,300 I 900 

180 lR,5 a,l 
IHoG I 1_1_1 -- I 9.3 1 10,300 1 900 1---------I 

0.15 IH5GT I ¥J!~ 1 1F)fv I ~~ 1 0.05 1 1.1 1 I I Amplifier 9_ -I ' --- . _. - 1 1 ---,--- 11---1---1---1----1 
o 275 

Duplex Fil. 7 AA 
DiOde 2.0V Octal 8 Pin 
Triode 

IH8G 0.06 I 3.6 1 1.6 1 1.9 I Amplifier 
(Tri ode Se ction) 

135 3.0 0.8 20 35,000 575 

NOTE: 'These tubes were orIglna1Iy introduced BB tetrodes, with a suppressor grid type added later. WIth the sharp cut-off types, such as IB4 and !EGG, pentode and tetrode types may be Used Interchangeably. Variable mu types may, or may 
not be used interchangeably,'depending on the characteristics of the reeeiver. Note differences In interclectrode capiwltles and plate reaiatsnce. 
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~ 
----l 
\0 

1JSG 

1J6G 

1LA4 

1LA6 

1LB4 

1LCS 

1LC6 

1LDS 

1LEa 

1LH4 

1LNS 

1NsG 
----

1NsGT 

1N6G 

----
1P5G 

----
1PSGT 

1QS-
GT/G 

1RS. 

184 

Pentode 

Twin 
Triode 

Power 
Amplifier 
Pentode 

Pent.grid 
Converter 

Power 
Amplifier 
Pentode 

R.F. 
Pentode 

Pentagrid 
Converter 

Diode 
Pentode 

Triode 

Diode 
Triode 

R.F. 
Pentode 

Pentode 

Diode 
Pentode 

Pentode 

Tetrode 

Pentagrid 
Converter 

Power 
Pentode 

Fil. 6X 
2.0V Octal 7 Pin 

Fil. 7AB 
2.0V OctalS Pin 

Fil. 5AD 
1.4V Lock-In 

Fil. 7AK 
I,4V Lock-In 

Fil. 5AD 
lAV Lock-In 

Fil. 7AO 
lAV . Lock-In 

Fil. 7AK 
lAV Lock-In 

Fil. 6AX 
lAV Lock-In 

Fil. 4AA 
lAV Lock-In 

Fil. 5AG 
lAV Lock-In 

Fil. 7AO 
I,4V Lock-In 

Fil. 5Y 
1.4V Octal 

Fil. 7AM 
lAV Octal 

Fil. 5Y 
I,4V Octal 

Fil. 6AF 
I,4V Octal 

Fil. 7AT 
1.4V 7 Pin 

Button Base 

Fil. 7AV 
1.4V 7 Pin 

Button Base 

Amplifier 135 135 
0.120 Electrical ch 

----
135 

0.240 Class B 135 

135 
----

Power 
.05 Amplifier 90 90 

----
0.6 2.8 3.2 Oscillator 90 

.05 ----
0.4 7.5 8.0 Mixer 90 45 
----

90 90 
Power 

.05 Amplifier 67.5 67.5 

45 45 
----

90 45 
.05 .007 3.2 7.0 Amplifier 

45 45 
----

0.6 2,4 4.8 Oscillator 45 
----

.05 .28 9.0 5.5 Mixer 90 35 

45 35 
----

Voltage 90 Max. 45 Max. 
.05 0.18 3.2 6.0 Amplifier 

45 45 
----

90 
.05 1.7 1.7 3.0 Amplifier 

90 
----

Amplifier 90 

----
R.F. 

. 05 .007 304 8.0 Amplifier 90 90 
----

0.05 .007 2.2 9.0 Amplifier 90 90 

------
Diode Detector, 

0.05 Amplifier 90 90 
----

0.05 .007 2.2 9.0 Amplifier 90 90 

0.10 Amplifier 90 90 

67.5 Max. 

67.5 
.05 3.S Oscillator 

45 

45 

90 Max. 

67.5 
0.4 7.0 7.0 Mixer 

90 

45 

90 67.5 
Power 

0.1 Amplifier 67.5 67.5 

45 45 

16.5 7.0 2.0 125 125,000 
aracteristics i dentical to T ype 950 

0 5 (Zero signal curren t, per plate) 

3 2 (Zero signal curren t, per plate) 

6.0 0.5 (Ze ro signal curr ent, per plate) 

4.5 4.0 0.8-1.1 300,000 

1.2 

0 0.55 0.60 750,000 

9 5.0 1.0 200,000 

6 3.8 0.8 200,000 

4.5 1.6 0.3 300,000 

0 1.15 .20 1.5 meg. 

0 1.1 .25 .7 meg. 

1,4 

0 0.75 0.70 650,000 

0 0.7 0.75 300,000 

0 0.6 0.1 750,000 

0 0.55 0.12 • 900,000 

0 4.5 14.5 11,200 

3 1,4 14.5 19,000 

0 0.15 65 240,000 

0 1.6 . 0.35 1.1 meg . 

0 1.2 0 .. 3 1160 1,500,000 

4.5 3.1 0.6 300,000 

0 2.3 0.7 640 SOO,OOO 

4.5 9.5 1.6 

3.0 (Grids 2+ 4) 

3.2 (Grids 2+ 4) , 

1.8 (Grids 2+ 4) 

1.9 (Grids 2+ 4) 

0 1.7 500,000 

0 1.5 450,000 

0 0.8 750,000 

0 0.7 600,000 

7 704 104 100,000 

7 7.2 1.5 100,000 

4.5 3.8 0.8 100,000 

950 0.450 13,500 

2.100 

1.900 

1.600 

850 .115 25,000 

250 (Conversion Transconduct 

925 .200 12,000 

875 .100 16,000 

650 .035 20,000 

775 

750 

275 (Conversion Transconduct 

250 (Conversion Transconduct 

575 

550 

1300 

760 

275 

SOO 

750 

SOO 0.100 25,000 

SOO 

2100 0.270 S,OOO 

300 (Conv. Trans. ) 

280 (Conv. Trans. ) 

250 (Conv. Trans. ) 

235 (Conv. Trans. ) 

1575 . 270 8000 

1550 .180 5000 

1250 .065 8000 

ance) 3 

ance) 3 

ance) 3 

4.5 

4.0 

12 

I 

I 

15 

15 

9 

9 

I 
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w 
00 o Type 

No. 

1SIi 

1T4 

DESCRIPTION 

Type I Cathode 

Diode 
Pentode 

Fi!. 
1.4V 

Basing 
See 

Socket 
Connection 
Chart on 

Pages 394-401 

6AU 
7 Pin 

Button Base 

R.F. 
Pentode 

FiI. 6AR 
1.4V 7 Pin 

Button Base 

CAPACITANCES OPERA TI NG CON DIT I ON SCHARA C TE RI S TIC S 
FiI.l Micro-Microfarads '1 

Curro Grid I I Max. Reeomm. Amps. Grid When Plate Screee Bias Plate Screen Amp!. Plate Mut. Undist. Load Cut-Off 
Plate I Input jOutput Ueed AB Supply Grid Volts Current Current Factor Resist. Condo Output Resist. Bias 

Volts Volts (Neg.) Ma. Ma. Ohms pMhos. Watts Ohms 'foIts 

2.4 
Vol+~-

AJllPilfier 2.2 .• 05 I 0.3 
Plate load resistor 1. meg. } 
Sereen series resistor 3. meg. Voltage gain 30. 

1--1--1 90 67.5 0 I 3.7 I 1.25 I . I 5QO,OOOr 900 18 

90 o Plate load resistor 1. meg. l 
Sereen series resistor 3. meg. IV oltage gain 50. 

90 

45 o 45 

.05 I .01 I 3.6 , 7.5 r Amplifier 90 45 0 2.0 .65' , 800,000 I 750 10 

45 45 0 1.9 0.7 350,000 700 10 

0.170 14,000 I Besm I F.il. 6X ---- Power -90-M-ax-. - 90 Max. 6 6.5 1.4 1150 
1 T IiGT Tetrode 1.4V Oetal 0.05 -Amplifier ----

(P. toP.) 

2A3 
Triode 

2,500 

3,000 

60.0 4.2 800 5250 3.5 250 45.0 FiI. 4D I Class A 
2.5V Medium 4 Pin 2.5 Single Tube 

~~~er Mediu~ 4 Pin 2.8 I Class ABI 2A3H 300 62.0 40.0 I (Zero signal, Ipsr tube) 15.0' 

7,000 

Argon I FiI. 6Q 
2A4G I Thyratron 2.5V Oetal 2.5 1_-_1 __ 1 I Contro: :--:.- ,--- ,.-.-.~,'-' :::: :.:-. :",'_":':"_: __________________ I 

250 250 16.5 34.0· 6.5 185 80,000 2500 3.2 
Pentode 
Amplifier 285 285 20.0 38.0 7.0 79,000 2550 - 4.8 7,000 

2AIi Pentode 
Hester I 6B 

2.5V Medium 6 Pin' 1.75 Triode 250 20.0 31.0 6.8 2,600 2600 0.85 4,000 

2M' 
Pentagrid I Hester I 7C 
Converter 2.5V Small 7 Pin 

286 

287 

Diode 
3ASGT , Triode 

Pentode 

3Q4 

301i
Gf/G 

3S4 

Power 
Pentode 

Tetrode 

Power 
Pentode 

Twin 
4A6G 'Triode 

Fi!. 
2.8 or 
1.4y 

FiI. 
2.8 or 
1.4V 

Fil. 
2.8 or 
1.4V 

Fil. 
2.8 or 
1.4V 

Fil. 
2.00r 
4.0V. 

8AS 
Octal 

7BA 
7 Pin 

Button Base 

7AP 
Octal 

7BA 
7 Pin 

Button Base 

8L 
Octal 

Triode P.P. 
Cla&q AR 

1.0 I 7.0 , ~I Oscillator 
0.8 ,--,--

.05 
or 
.1 

.05 
or 
.1 

.0.5 
or 
.1 

I· ;12 
.06 

0.3 , 8.5 , 9.0 I Mixer Section 

Parallel Filament 

Series Filament 

Parallel Filament 

Series Filament 

Parallel Filament 

Series Filament 

Class A 
(One Section) 
Class B 

350 38.0 

90 

90 

90 

90 

90 

90 

67.5 

67.5 

90 
90 

90 

90 

90 

90 

90 

67.5 

67.5 

o 
o 
4.5 

4.5 

4.5 

4.5 

7 

1.5 
1.5 

24.0 

0.15 

1.2 

9.5 

7.7 

9.5 

7.5 

7.2 

1.1 
1.1 

(Zero signal, 'per tube) 13.0 6,000 (P. toP.) 

100 91,000 1100 

2 360.000 (Conv. Trans.l) 45 

65 240,000 275 

0.3 600,000 750 

2.1 100,000 2150 .270 10,000 

1.7 120,000 2000 .240 10,000 

1.6 100,000 2100 .270 8,000 

1.0 100,000 1800 .250 8,000 

1.5 100,000 1550 .180 5,000 

1.2 100,000 1400 .160 5.000 

1.0 20 I 26,600 I (Plate currenltr-max. signa 1-10.8 Ma. 
per plate) 

750 
8,000 
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6A3 

6A4 
---

LA 
----

6AsG 

8A6 

6A7 

6AS 
----

8ASG 
----

6AsGT 

6ABS/ 
6NS 

6AB6G 

8AB7/ 
1SS3 

8ACsG 
----

GACsGT 

6AC7/ 
1SS2 

8AD6G 

6AD7G 

6AES-
GT/G 

8AE6G 

GAE7GT 

8AF6G 

Fil. 
Triode 6.3V 

Fil. 
Pentode 6.3V 

Heater 
Triode 6.3V 

Twin Heater 
Triode 6.3V 

~ 

Pentagrid Heater 
Converter 6.3V 

Pentagrid Heater 
Converter 6.3V 

Tuning Heater 
Indicator 6.3V 

Direct Heater 
Coupled 6.3V 
Twin Triode 

Video Heater 
Pentode 6.3V 

Heater 
Triode 6.3V 

Video Heater 
Pentode 6.3V 

Tuning Heater 
Indicator 6.3V 

Triode Heater 
Power 6.3V 
Pentode 

Heater 
Triode .6.3V 

Twin Plate Heater 
Triode 6.3V 

Combination Heater 
Driver 6.3V 
Triode 
(Twin 
Cathode) 

Tuning Heater 
Indicator 6.3V 

4D 
Medium 4 Pin 1.0 16.0 7.0 3.5 

----
5B 

Medium 5 Pin 0.30 

----

6T 
OctalS Pin 1.25 16.0 7 5 

--

7B 
Medium 7 Pin O.SO 

Large Pin Circle 

----
7C 1.0 7.0 5.5 

Small 7 Pin -0.30 ----
0.30 S.5 9.0 
----
MO.S 6.5 5.0 
------

SA G 1.0 7.0 5.5 
Octal 8 Pin 0.3 ----

M.03 12.5 12.5 
------
G.03 S.5 9.0 
----

6R 
Small 6 Pin 0.150 

----
7AU 

Octal 7 Pin .50 

----
SN 

Octal .45 .015 8 5 
------

6Q 
Octal 6 Pin 0.4 

----
SN 

Octal .45 .015 11 5 
----

7AG 
Octal 0.15 

----
SAY 
Octal 

----
6Q 

Octal 0.30 

--
7AH 

Octal 0.15 
---

----
7AX .50 2.5 3.0 1.8 
Octal (Per S ection) 

------

----
7AG 
Octal 0.15 

Amplifier 
One Tube 250 45.0 60 4.2 

Class AB1 325 6S.0 40 (per tube) 

135 135 9 13 2.S 100 
Amplifier 

ISO ISO 12 22 4.5 100 

Amplifier 
One Tube 250 45.0 60 4.2 

325 6S.0 40 (per tube) 
Class AB1 

325 (Self bias S50 Ohms) 40 (per tube) 

Class A 
Parallel Conn. 294 6.0 7.0 35 

Class B 250 0 14 (Zero signal, per pia tel 

300 0 17.5 (Ze ro signal, per plate) 

Oscillator 250 
(Through 20,000 ohm 
dropping resistor) 4.0 

Mixer Section 250 10J I 3.0 3.5 2.2 

Oscillator (Through 20,000 ohm 
Section 250 dropping resistor) 4.0 

Mixer Section 250 100 

I 
3.0 3.5 2.2 

Tnning 135V through .25 Meg., Ip~.5 Ma. Eg ~ 0, Shadow Angle ~ 90°. 
Indicator Eg ~ - lOV Shadow Angle ~ 00. 

Dynamic 250 0 Input 5 72 
Coupled 
Amplifier 

each Output 34 

Amplifier 300 200 3 12.5 3.2 3,500 

Dynamic 
Coupled 250 +13 32 125 

Class B 250 0 2.5 (Ze ro signal curf ent, per tube) 

1600 cath-
Amplifier 300 150 ode resistor 10 2.5 6,750 

Dual 
Tuning Indicator Target Voltage 150 Max. Control Electrode +75 Volts~Shadow Closed. 

- +S Volts~900 Shadow. 
-50 Volts~135° Shadow. 

Triode 250 25. 4 6 

Pentode 250 250 16.5 34 6.5 
(Pentode section equivalent to 6F6) 

Amplifier 95 15 7.0 4.2 

Dual Tuning 250 1.5 25 
Indicator 

I 
Driver 250 1.5 33 

Characteristics 250 13.5 5.0 14 

Typical Driver Operation-Dynamic Coupled to two 6AC5G tubes in push-pull. 
250 0 10-19 

(Driver) 
64·76 

(Output) 

Dual 
Tuning Indicator Target Voltage 135 Max. Control Electrode, 0 Volts~100° Shadow. 

+Sl Volts~ 00 Shadow. 

sao 5250 3.2 2,500 

15.0 3,OJO 

52,600 1900 0.700 9,500 

45,500 2200 1.4 s,Q1n 

SOO 5250 3.75 2,500 

15.0 3,OOJ 

10.0 5,00) 

11,000 3200 0.400 

S.O 8,000 

10.0 10,000 

300,000 550 (Conv. Trans. ) 

300.000 550 (Conv. Trans. ) 

40,000 lS00 - 3.5 S,OOO 

700,000 5000 

36,700 3400 3.7 7,000 

S.O 10,000 

750,000 9000 

19,000 325 

SO,OOO 2500 3.2 7,000 

3500 1200 (Cathode dri ver for 25AC5 

1000 

95 

9300 1500 

9.5 10,000 

(P. to P.) 

(P.ta P.) 

(P. to P.) 

(P. to P.) 

(P. to P.) 

45 

45 

15 

(P. to P.) 

-

G) 

35 

9.5 

(P. to Pl. 
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DESCRIPTION Basing 
See 

Socket 
Connection 

Chart on 
Pages 394-401 

Type 
No. Type 

Video 
6AG7 I Power 

Pentode 

Twin 
6AH 7GT I Triode 

Beam 
6AL6G I Tetrode 

I Cathode 

Heater 8Y 
6.3V Octal 

Heater 
6.3V 

Heater 
6.3V 

8BE 
Octal 

6AM 
Octal 

OPERATING CONDITIONS CHARACTERISTICS CAPACITANCES 
Fil. I Micro-Microfarads 

f:;~. Grid I - I When I Plate Screen I gf!~ I Plate Screen Amp!. Plate I Mut. I U~Ji~t. R"L~::d' 
Plate Input Output Used As Supply . Grid Volts Current Current Factor Resist. Condo Output Resist. 

Volts Volts (Neg.) Ma. Ma. . Ohms pMhos. Watts Ohms 
----.!----.!!------------

300 300 10.5 
.65 .06 112.5 7.5 1 Amplifier 

300 125 2.0 

2.2 3.2 3.0 180 6.5 
.3 ,--,--,-- Amplifier 

3.0 2.9 2.6 100 3.6 

.9 Amplifier 250 250 14 

25.0 6.5 

2S.0 7.0 

7.6 16 

3.7 16 

72 

100,000 7700 

8400 1900 

10,300 1550 

22,500 6000 

140V 
Voltage 
Output 

6.5 

3500 

2500 

Cut~Off 
Bias 
Volts 

16 

8.5 

---, 1--1 1--1--1--1--1-----1---1 I~. ---------------

6B 4G I Triode 

6BS 
Direct 
Coupled 
Twin
Triode 

Fi!. 
6.3V 

5S 
OctalS Pin 1.0 

Heater I 6AS 
6.3V Medium 6 Pin I O.SO 

16 I 7 Amplifier 

Dynamic 
Coupled 
Amplifier 

Pnsh-Pnll 

Heater 7V Diode Detector 

Identical to 16A3. 

300 
each 

325 ea. 

325 ea. 

o 
o 
o 

In- I Out-
put put 

8 45 

9 I 51 

.9 51 

Duplex 
6B6G I Diode 

Triode 
I-I I-I 1-1-1-1-1 6.3V Octal 7 Pin 0.3 1. 7 2.7 4.5 Triode I See Data on 175 

(Trio de Sec tion) Amplifier 
1--1 I~- -----------

6B7 
Heater 

6.3V 
7D 

Small 7 Pin 
RF Amp!. 

0.3 
(Pent ode Se ction) 

100 100 3.0 5.S 1.7 

1.5 

58 

285 

800 

24,100 

300,000 

800,000 

2400 

950 

1000 

4.0 7,000 

5.2 7,000 

13.5 10,000 

Duplex 
Diode 
Pentode .. 0.00713.5 19.5 I 250 100 3.0 6.0 

- AF AmpL 250 50 4.5 0.65 250,000 
1---1 1--1 1--1------ , 

6BS 0.0051 6.0 I 9.0 RF AmpL 250 125 Max. 3.0 10.0 2.3 SOD 600,000 1325 

(P. to P.) 

17 

17 

21 Duplex 
Diode 
Pentode 

Heater 
6.3V 

8E 
Octal 8 Pin 0.3 --,--,--1-------------------------------------------------

6BSG 0.0071 ~I~ 
I~I 1--1 1-11:81 4.0 113.0 

6CSG I Triode 
Heater 

6.3V 
6Q 

Octal 6 Pin 0.3 1.9 I 4.4 110.4 Amplifier 

I 6CsGT I 1 __ 1 1 __ 1 __ 1 __ 1 

6C6 Pentode 
Heater I 6F 

6.3V Small 6 Pin I 0.3 0.0071 5.0 

Amplifier 

6.5 1 Triode Amplifier 

Detector 

Twin 
6C SG I Triode 

Heater I SG 
6.3V Octal SPin 

- 2.4 I 2.5 I 3.9 I Class A 
Top c ap sec tion One Triod~ 

0.3 ,--,--
2.5 I 3.4 I 3.5 I Phase 
Base pin sec tioD Inverter 

606 
Variable Mul Heater 1 6F 
Pentode 6.3V Small 6 Pin I 0.3 0.0071 4.7 6.5 1 Amplifier 

See characte I ristics of 6B 7. 

250 

250 

250 

250 

250 

250 

100 

250 

100 

100 

100 

100 

S.O 

3.0 

S.O 

4.3 

4.5 

3.0 

3.0 

3.0 

(Through 20,000 ohm) 

8.0 20 10,000 2000 

2.0 0.5 1500 1,500,000 1225 

6.5 20 10,000 1900 

250,000 

3.2 36 22,500 1600 

1.0 (Colmmon Catholde Resistor 15100 ohms) 100,000 

S.O 2.2 375 250,000 1500 40 

8.2 2.0 12S0 SOO,OOO 1600 40 
1---1 I ---- 1---1 

Pentagrid Heater SA 1.1 5.5 4.6 Oscillator 250 (dropping resistor) 4.3 
60SG I Converter 6.3V Octal 8 Pin 0.150------------ I I I I -----

1 _________ 1 0.2 S.O 11.0 Mixer 250 100 3.0 3.5 __ 2_.6__ 400,000 550 (Conv. Trans. ) 40 

Tuning 250V through 1 Meg. Ip=.25 rna. Target current 4.0 rna. Eg=O, Shadow Angle=90o. 
6ES 

6E6 

Tuning 
Indicator 

Twin 
Triode 

Heater 1 6R 
6.3V Small 6 Pin I~ 

Healer I 7B 
6.3V Medium 7 Pin I 0.60 

Indicator Eg=S.OV. Shadow Angle=Oo. 

-'-'-1 I I I I Per Section Per Se~tion 
11.5 4,300 Class A 

Pnsh-Pull 
180 20.0 

250 27.5 
Per Section 

18 
Per Section 

3,500 

1400 0.750 15,000 (P. to P.) 

1700 1.600 14,000 (P. to P.) 
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oF5 
---

OF5G 
---

oF5GT 

OFO 
---

oFoG 

OFOGT 

OF'2' 

oFsG 

OG5 

6H5 

oGoG 

6H4GT 

OHO 
---

OH6-
GTjG 

OJ5 
---

W5-
GTjG 

OJ '2' 
---

OJ'2'G 
---

OJ'2'GT 

oJSG 

OK5G 

oK5GT 

OK6-
GTjG 

OK'2' . 
---

OK'2'G ----
6K'2'GT 

Hi¢'-Mu Heater 5M 
Triode 6.3V Octal 5 Pin 

Heater 7S 
Pentode 6.3V Octal 7 Pin 

Triode Heater 7E 
Pentode 6.3V Small 7 Pin 

Twin Heater 8G 
Triode 6.3V Octal 8 Pin 

Tuning - Hester 6R 
Indicator 6.3V 8ma1l6 Pin 

Heater 7S 
Pentode 6.3V Octal 7 Pin 

Single Hester 5AF 
Diode 6.3V Octal 

Twin Heater 7Q 
Diode 6.3V Octal 7 Pin 

Hester 6Q ' 
Triode 6.3V Octal 7 Pin 

Hester 7R 
Pentode 6.3V Octal 7 Pin 

Triode Hester 8H 
Heptode 6.3V Octal 8 Pin 

Heater 5U 
Triode 6.3V Octal 7 Pin 

Hester 78 
Pentode 6.3V . Octal 7 Pin 

Hester 7R 
Pentode 6.3V Octal 7 Pin 

2.0 6.0 12.0 
0.30 ------ Amplifier 

2.0 3.5 11.0 

----
Single Pentode 

Single Triode 
0.70 

AB Triode 

AB Pentode 

AB Pentode --
2.0 2.5 3.0 Triode 
----

0.30 .008 3.2 12.5 Pentode 

Converter --
4.0 3.2 3.2 Phase 

0.60 ----I- Inverter 
3.6 3.0 3.8 
--

0.30 
Tuning 
Indicator 

----
0.15 Amplifier 

--
Diode 

0.15 Detector 

----
Diode 

0.30 Detector 

----
3.4 3.4 3.6 

0.30 ----I- Amplifier 
3.4 3.8 3.3 

--
Amplifier 

.005 7.0 12.0 
0.30 ----

.007 4.7 11.0 

Bias Detector 

----
Triode 

0.30 
Heptod. 

----
0.30 2.0 2.4 3.6 

----I- Amplifier 

--

0.40 Amplifier 

--
0.005 7.0 12.0 Amplifier 

0.30 ------
.007 5.0 12.0 

Converter 

250 2.0 0.9 100 

250 1.3 .2 to.4 

250 250 16.5 34 6.5 

285 285 20 38 7.0 

285 20 31 6.~ 

350 38 24 (Zero signal c urrent, per tu 

375 2.i0 26 17 (Zero signal c urrent, per tu 

375 250 . 3000 27 (Zero signal c urrent, per tu 

100 Max. 3.0 3.5 8.5 

250 100 3.0 6.5 1.5 900 

250 100 10.0 2.8, 0.6 

250 8.0 9.0 20 

Individual sections of this tuhe are identical with 6J5G. 

250V. Through 1 Meg. Ip~0.24 rna. Eg~O, Shadow Angle~90o. 
Eg~22 Shadow Ang\e~Oo. 

135 135 6.0 11.5 2.0 360 

180 180 9.0 15 2.5 400 

100 Max. 4 Max. 

100 Max. 4.0 
AO' Max. 

per plate' 

, 

250 8.0 9.0 20 

100 100 3.0 2.0 0.5 1185 

250 100 3.0 2.2 0.5 1500 

100 36 2.0 0.1 

250 50 2.0 0.1 

250 100 4.3 0.1 

250 (Through 20 000 ohms) 5.0 

250 100 3.0 1.3 2.9 -
100 1.5 0.35 70 

250 3.0 1.1 70 

125 125 10.0 11.0 2.0 150 

167.5 167.5 12.5 17.0 3.0 150 

180 180 13.5 18.5 3.0 150 

250 250 18.5 32.0 5.5 1bO 

90 90 3.0 5.4 1.3 400 

250 125 3.0 10.5 2.6 990 

250 100 10.0 (Oscillator p eak 7.0 volts) 

66,000 1500 

80,000 2500 

78,000 2550 

2,600 2600 . 

be) 

be) 

be) 

16,200 525 

850,000 1100 

2000,000 300 

7,700 2600 

170,000 2100 

175,000 2300 

• 1,000 (At .2 5 Ma.) 

7,700 2600 

1,000,000 1185 

1,500,000 1225 

4,000,000 290 

78,000 900 

50,000 1400 

100,000 1525 

85,000 1800 

81,000 1850 

68,000 2200 

315,000 1275 

600,000 1650 

250,000 

3.2 7,000 

4.8 7,000 

0.85 4,000 

13.0 6,000 

19.0 10,000 

19.0 10,000 

(Conv. Trans. ) 

0.600 12,010 

1.100 1O,OOJ 

250,000 

250,000 

" 250,000 

(Conv. Trans. ) 

(Rating value s, not operati 

(Ratiug value s, not operati 

0.650 11,000 

1.250 9,500 

1.500 9,000 

3.400 7,600 

(p. to P.) 

(P. to P.) 

(P. to P.) 

3; 

. 

\ 

7 

7 

20 

ng conditions) 

ng conditions) 

38.5 

52.5 
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-,... Type 
. No. 

eKS 

eKsG 

eKsGT 

DESCRIPTION 

Type 

Triode 
Hexode 

Cathode 

Heater 
6.3V 

Basing 
See 

Socket 
Connection 
Chart on 

Pages 394-401 

8K 
Oetal 

OPRRA'I'TlIT~ r.ollTnT'I'ToNS CHARACTERISTICS CAPACITANCES ____ . _____ . ____ . ____ _ 
FiI. / Micro-Microfarads 

Curro Grid [ Max. Reconnn. 
~~ ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ 

Plate I Input 100tput Used As Supply Grid Volts Current Current Factor Resist. Condo Output Resist. 
Volts Volts (Neg.) Ma. Ma. Ohms J'Mh08. Watts Ohms 

-- ----

M 1.1 1 6.0 1 3.2 

G 1.8 1 6.5 1 3.4 Triode Oacillator 100 3.8 
0.3 

M .03 1 6 6 1 3 5 I Hexode Mixer 250 100 2.5 6.0 600,000 350 (Conv. Trans.1> 
G .08 1 4.6 1 3.1i 

Cut-Off 
Bias 
Volts 

30 

100 I I 3.0 4.0 1j I 10,000 1500 
~ 9.0 8.0 17' 9,000 1900 1-;) 

1---1 1--1--1--1 ---t---------I 

elsG 1 Triode 
Heater I 6Q 
6.3V Octal 7 Pin 1 0.15 I 2.7 I 3.0 I 5.0 I Amplifier 

ele 
Tetroile 

eleG 

Heater 
6.3V 

7AC 
Octal 7 Pin 0.9 

Class Al 
One Tube 

Class Al 
Push-Pull 

Class ABI 
Push-Pull 

Class AB2 
Push-Pull 

11 I Mixer 

250 250 14 (Fixed) 72-79 135 22,500 6000 

250 250 1 13.5 (Self) 1 75-78 5.4 

300 200 1 12.5 (Fixed) 1 48-55 1 2.5-4.7 

300 203 1 11.8 (Self) 1 51-54 3-4,6 

350 2:;0 18.0 54-66 2.5--7 

250 2~0 

360 270 

360 270 

250 100 

16 (Fixed) 120-140 

22.5 (Fixed) 1 88-132 

_22.~ (Fixed) 

G. -3.0 
0.-10.0 

Gt -6.0 

88-205 

2.4 

10-16 

5--15 

5--16 

6.2 

35,000 5300 

33,000 5200 

1,000,000 350 

6.5 2,500 

6 • ..5 2,500 

6.1i .4,500 

'6.5 4,500 

10.8 4,000 

14.5 5,000 (P. to P.) 

26.5 6,600 (P.to P.) 

47.0 3,800 (P. toP.) 

(Conv. Trans.l) 30 

el7' Pentagrid 
Mixer 

Heater 
6.3V 

7T 
Oetal7Pin 

250 2:;~ 

G, 
.001 
G, 
.10 

G, 
7.5 
0. 
10.0 0.3 1 __ 1_'_-1-1 .1 G,-15.0 2.4 8.3 1 1,000,000 miln. 350 !(Conv. Trans.!) 43 

el7'G 

eNs 

eNe 

eNeG 

eN 7' 

eN7'G 

eN7'GT 

epsG 

Tuning 
Indicator 

Direct 
Coupled 
Twin Triode 

Twin 
Triode 

ep sGT 1 Triode 

Tri~e 
ep7'G 1 Pentode 

eQ7' 

eQ7'G 
Duplex 
Diede 
Triode 

Heater I 6R 
6.3V Small 6 Pin 1 0.150 

Heater 
6.3V 

Heater 
6.3V 

7W 
Octal 7 Pin 

8B 
Oetal8 Pin 

0.8 

0.8 

Gt 
.005 
G, 
.25 

G. 
5.8 
G, 
11.1i 

10.0 I Amplifier 

Tuning 
Indicator 

Amplifier 

Class A 
Parallel Conn. 

Class D 

Heater 
6.3V 

6Q 
Oetal 

0.3 1 '2.8 1 3.5 1 2.1i Amplifier 

2.2 1 2.5 I 3.0 

250 1(}3 
Gt -3.0 
G, -3.0 5.3 

\. 
5.5 

135 Through 0.25 Meg. Ip=.5ma. Eg=O,Shadow Angle=90o. 
Eg=12, Shadow Angle=Oo. Target Current=2.0 Ma. 

300 ea. o 9. Input 

See cbsractelristics of 6B5 42. Output 

294 6.0 7 

250 o 14 (Zolro signal, per /plate) 

300 o 17.5 (Zelro signal, per Iplate) 

250 I I 13.5 
(Electrical c,bsracteristics Mentical withl Type 76.) 

Heater 
6.3V 

7U 
Oetal8 Pin C.3 [--,--,--, See Cbsracteristilcs of 6F7 

Heater 
6.3V, 

7V 
Octal 7 Pin 0.3 

.0081 ~112.5 

1.5 I 5.5 1 5.0 -'--- Amplifier 
1.7 2.2 ~ (Rating 
----~ Value Only) 

100 1.5 0.35 

250 3.0 1.1 

I eQ7'GT 1 1 1-1-1-1 11"";"--

803,000 1100 

58 24,00) 240) 

33 l1,Oy') 3201 

13.8 9,503 1450 

70 88,000 800 

70 58,000 1200 

4.~ 

0.400 

8.0 

10.0 

7,on 

8,000 

10,000 

.(}5 to.1 Meg. 

.1 to .25 Meg. 

15 
(Both Grids) 

(P. to P.) 

(P. toP.) 

-2.1 1 5.0 1 4.4 

::G ~ex I ~~~r I OetaI~ Pin t- 0.3 1_~·3 " 2.0 " 3.1 I Amplifier 250 9.0 9.5 -I 16 8,500 1900 U' 
eR7'GT 2.3 2.5 4.5 
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6S6GT 

6S'2' 

65'2'G 

6SA'2' 
---

6SA'2'-
GT/G 

65C'2' 

6SD'2'GT 

6SFIS 

6SFoGT 

65F'2' 

6SG'2' 

65H'2' 

6SJ'2' 

6SJ'2'GT 

6SK'2' 

6SK'2'-
GTIG 

6SL'2' 

6SN'2'GT 

65Q'2' 

6SQ'2'-
GT/G 

6SR'2' 

6S5'2' 

6TIS 

6T~ 
6Q 

6UG/ 
6Go' 

VariableMu 
Pentode 

Variable Mu 
Pentode 

Pentagrid 
Converter 

Twin 
Triode 

Semi 
VariableMu 
Pentode 

High-Mu 
Triode 
(Single end) 

Diode 
VariableMu 
Pentode 

VariableMu 
Pentode 

R.F: 
Pentode 

Pentode 
(Single end) 

VariableMu 
Pentode 
(Single end) 

Twin 
Triode 

Twin 
Triode 

Duplex 
Diode 
Triode 
(Single end) 

Duplex 
Diode 
Triode 

VariableMu 
Pentode 

Tuning 
Indicator 

Duplex 
Diode 
Triode 

Tuning 
Indicator 

Heater 5AK 
6.3V Octal 

Heater 7R 
6.3V Octal 7 Pin 

Heater BR 
6.3V Octal 

BAD 

Heater 8S 
6.3V Octal 

Heater BN 
6.3V Octal 

Heater BP 
6.3V Octal 

6AB 

Heater 7AZ 
6.3V Octal 

Heater BBC 
6.3V Octal 

Heater BBK 
6.3V Octal 

Heater BN 
6.3V Octal 

Heater BN 
6.3V Octal 

Heater BBD 
6.3V Octal 

Heater BBD 
6.3V Octal 

, 
Heater BQ 

6.3V Octal . 
Heater BQ 
6.BV Octal 

Heater 8N 
6.3V 0cta1 

Hestet 6R 
6.3V Small 6 Pin 

Heater 7V 
6.3V Octal 7 Pin 

Heater 6R 
6.3V Small 6 Pin 

.45 • 01 7 • 6.4 Amplifier 
--

.005 6.5 10.5 
0.150 ------ Amplifier 

.OOB 4.4 B.O 
---- , 

7. Oscillator 
----

0.30 .13 9.5 12.0 Mixer Section 
--

(Characteristic •• _.-
0.30 

Amplifier-
Phase-Inverter 

----

.3 .0035 9. 7.5 Amplifier 

----
0.30 2.6 4.2 3.B Amplifier 

----

.3 .004 5.5 6.5 Amplifier 

----

.3 .003 B.5 7. Amplifier 

----
0.3 .003 B.5 7.0 Amplifier 

--
M.005 6.0 7.0 

0.30 ------ Amplifier 
G .005 6.5 10.0 

--
M.OO5 6.0 1.0 

0.30 ------ Amplifier 
G.OO5 6.5 10.0 

Class A 
.3 ~~lt;tion 

4. 3.2 3.4 Class A 
.6 ---- - ~:~lit'tion 4. 3.B 2.6 

--
I.B 4.2 3.4 Diode Detector 

0.30 ------ Triode 
Amplifier 

.3 2. 3.4 2.B Amplifier 

.15 .004 5.5 7.0 Amplifier 

--

0.30 
TUJ!ing 
Indicator 

0.150 1.7 I.B 3.7 
Amplifier 
(Rating 
Values Only) 

.3 
Tuning 
Indicator 

. 
250 - 100 2 13 3 1400 

100 100 3.0 B.O 2.2 375 

250 100 3.0 B.5 2.0 1100 

100 B (Grids 2 & 4) 

250 0 3.4 

ame 8. 6SA7 except capaci tances) 

250 2 2 70 

250 125 2 9.5 3 

250 100 2 6.0 1.9 

100 100 2 5.7 2.0 

250 2 0.9 100 
(Rating valueS-Dot operating con ditions) 

250 100 1 12.4 3.3 

100 100 1 12 3.4. 

250 150 2.5 9.2 3.4 

250 125 1 11.B 4.4 

100 100 1 8.2 3.2 

250 150 1 10.B 4.1 

100 100 1 5.3 2.1 

250 100 3 3.0 O.B 2500 

250 100 3 9.2 2.4 1600 

250 2 2.3 70 

250 B 9 20 

90 a 10 20 

250 2 O.B 100 

(Rating values-not operating con dition.) 

250 9 9.5 16 

250 100 3 9 2 

100 100 1 12.2 3.1 

Through 1 Meg. 11'=.24 Max. Eg=O, Illumination i. Max. 
250 Eg=22, IlluminatIOn is Min. . (Discontinued type-replace with 6U5/6G5) 

100 

I 
1.5 

I 
0.3 

I I 
65 

250 3.0 1.2 65 

Throug!p. 1. meg., Ip=.24 Ma. Max. 
Eg=22.0V Shadow angle zero degrees. 

Eg=O Illumination is Max. 

'Note-This combined type may be need to replace types 6U5, 6Ho, 6T5 and 605. 

350,000 4000 

250,000 1500 

630,000 1750 

4500 

BOO,OOO 450 

53,000 1325 

700,000 4250 

1 meg. 3600 

250,000 3350 

66,000 1500 

700,000 2050 

200,000 1975 

1 meg. 4000 

900,000 4700 

250,000 4100 

900,000 4900 

350,000 4000 

1,500,000 1650 

BOO,OOO 2000 

44,000 1600 

7,700 2600 

6,700 3000 

91,000 1100 

8,500 1900 

1. meg. IB50 

120,000 1930 

95,000 680 

65,000 1000 

. 

(Conv. Trans. ) 

(Each Seetio n) 

-

(Similar to Type 75) 

.3 

.05 to .1 Meg. 

.1 to .25 Meg. 

30 

40 

40 

27 

11 

11 

35 

35 

17 

14 

11.5 

5.5 

4.0 

35 

35 

35 
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J HESCRIPTION Basing CAPACITANCES OPE RA TI N G CON D IT I ON B C HA RA C TE RISTIC S 

Tge Type I Cathooe co~~Jon ~~~. ::rO-I Microf1arads When I Plate I Sereen I ~~~ I Plate I Sereen I Amp\. I Plate I Mut. I u~di.t. I ~":i'1 Cut-Off 
P C~4.401 Plate Input Output Used As Supply Grid Volts Current Current Factor Resist. Condo Output Resist. ',Bias 

ages Volts Volts (Neg.) Ma. Ma. Ohms /LMhos. Watts, Ohms Volts 

Heater 7AC 
200 135 1 14 55-62 3-13 20,000 6200 5.5 3000 

6U6GT TetrOOe 6.3V Octal .75 Amplifier 135 135 13.5 55-60 5-15 10,000 6200 3.3 2000 

• 110 110 10.5 44--47 4-11 10,000 5600 2.0 2000 

Variable Mu Heater 7R -
6U7'G PentOOe 6.3V Octal 7 Pin 0.30 .007 5.0 9.0 Bee Charact eristics of 6D 6. 

---r--~----I-------I------I------I-------II-------I------I------I---~--I-------I------�------
6V6 

---- Heater 7 AC Amplifier 250 250 12.5 45-47 4.5-6.5 218 52,000 4100 4.25 5,000 
6V 6- Tetrooe 6.3V Octal 7 Pin 0.45 
GT IG Class AB, 250 250 15.0 70-79 5-12 60,000 3750 10 10,000 

Duplex Heater 7V 
6V'tG Diooe 6.3V Octal 7 Pin 0.3 1.5 1.5 4.3 See Charact eristics of 85 

Triooe 
-----I-------I----·I-------I------------I~-------I------I-------I-------I~'~---1------1-------1-------1------1------1-------1------

Heater 7R Blas Detector 250 100 4.3 250,000 
6W7'G Pentooe 6.3V Octal 0.15 .,()()7 5.0 8.0 

Amplifier 250 100 3.0 2.0 0.5 1850 1,500,000 1225 7 

Heater 7AC 
6Y6G Tetrooe 6.3V Octal 7 Pin 1.25 Amplifier, 135 135 Max. 13.5 5~60 3.5-11 9,300 7000 3.6 2,000 

Twin Heater 8B 
6Y 'tG Triooe 6.3V Octal 8 Pin 0.60 Bee Charact eristics of 79 

----!I-~l-----·I----I-----I----I-----I----I,----I,----I-----1-----1-----1-----
135 0 3 (Zero signal current, per plate) 1.5 15,000 

Twin Heater 8B 135 0 3 (Zero signal current, per plate) 2.5 9,000-
6Z7'G Triooe 6.3V Octal 8 Pin 0.3 Cl .... B 

180 0 4.2 (Ze ro signal curr ent, per plate) 2.2 20,000 

180 0 4.2 (Ze ro signal curr ent, per plate) 4.2 12,000 

Heater SAC 
7'A4o Triads 7.0Vt Lock-In 0.32 4.0 Amplifier 250 8.0 9.0 I 20 7,700 2600 

Heater 6AA Power 125 125 9 ' 45 3.3-9.5 16,800 6000 2.2 2700 
7'A5 Tetrooe 7.0Vt Lock-In .80 Amplifier 

110 110 7 41 3-7.5 13,800 5800 1.5 2500 

Duplex Heater 7 AJ Diode Detector 150 Max. 10 Max. 
7'A6 'Diooe 7.0Vt Lock-In 0.16 AVC Rectifier (Similar to Type 6H6G) , 

7'A7' Variable Mu Heater 8V 
Pentode 7.0Vt Lock-In 0.32 .005 6.0 7.0 Amplifier 250 100 3.0 9.2 2.4 1600 800,000 2000 35 

1------1------1 
Pentagrid Heater 8U 0.15 7.5 9.0 Mixer Section 250 100 3.0 3.5 3.2 700,000 550 (Conv. Trans. ) 30 

7'AS Converter 7.0n Lock-In 0.16 ------ ' 
0.50 3.6 4.4 Oscillator 

Section 250 (Through 20 000 ohms) 3.6 

High Mu Heater 5AC 250 2.9 100 66,000 1500 
7'B 4 Triooe 7 .OV t Lock-In .32 1.6 3.6 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 

Hester 6AE Power ' 180 180 13.5 18.5 3.0 I 150 1850 1.5 .9,000 
7'B5 Pentads 7.0Vt Lock-In 0.43 Amplifier 

250 250 18.0 32.0 5.5 150 68,000 2300 3.4 7.600 , 

315 250 21.0 25-28 4-9 75,000 2100 4.5 9000 I 

Duplex Heater _ 8W Diooe Detector 
7'B6 Diode 7.0Vt Lock-In 0.32 Triode 250 2.0 1.0 100 91,000 1100 , 

Triooe Amplifier (Similar to Type 75) 
1------1------1 

Va lable M u Heater 8V , 
'tB't Pentode 7.0yt 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 ~ 9.0 Mixer Section 250 100 I 3.0 3.5 2.7 360,000 550 (Conv. Trans. ) 35 I 
7'BS Converter .. 7.0Vt Lock-In 0.32 -- ' 

0.9 5.0 3.4 Oscillator 250 (Through 20, 'I' 000 ohms) 40 
Section • 

- -- ---- ~ 
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180 180 8.5 29 3 
Beam Heater 6AA Cia •• Al 

7'CI> Tetrode 7.0Vt Lock-In 0.48 (One tube) 250 250 12.5 45 4.5 

Claas AB1 250 250 15.0 7(}-79 5-12 
(Push Pull) (Thi. tube i. similar to 6V 6) 

----
Duplex Heater 8W Diode Detector 

7'CU Diode 7.0Vt Lock-In 0.16 1.4 Triode 
Triode Amplifier 250 1.0 1.3 

----
Heater 8V 

Amplifier 
100 100 3.0 1.8 0.4 

7'C7' Pentade 7.0Vt Lock-In 0.16 .007 5.5 6.5 
250 100 3.0 2.0 0.5 

(Similar to Type6W7G) 
----

Duplex Heater 8W Diode Detector 
7'EU- Diode 7.0Vt Lock-In 0.32 1.5 3.0 3.4 Triode 250 9.0 9.5 

Triode Amplifier (Similar to Type 6R7G) 
~ ------

Duplex Heater 8AE 250 100 3.0 7.5 1.6 
7'E7' Diode 7.0Vt Lock-In 0.32 .005 4.6 4.6 Amplifier 

Pentode 100 100 1.0 10 2.7 . ----
Twin Heater 8AC Volta~ 250 2 2.3 

7'F7' Triode 1.0Vt Lock-In 0.32 Amplifier 
100 1 0.65 

7'G7'/ R.F. Heater 8V 
:1282 Pentade 7.0Vt Lock-In 0,48 .007 9. 7. Amplifier 250 100 2 6 2 

Semi- Heater SV 250 150 2.5 9.5 3.5 
7'H7' VariableMu 7.0Vt Lock-In 0.32 .007 S. 7. Amplifier 

Pentode 100 100 1 S.2 3.3 

Triode Heater SAR 0.32 .01 5.5 7.5 Mixer 250 100 3 1.3 2.9 
7'J7' Hexode 7.OVt Lock-In ----

I. S.5 2.0 Oscillator 250 50,0000 5.4 
Through 
20,0000 

Grid Leak 

R.F. Heater SV 250 100 1.5 4.5 1.5 
7'L'1'] Pentade 7.OVt Lock-In 0.32 .01 S.O 6.5 Amplific. 

100 100 1 5.5 2.4 
--

Twin Heater SAC 3.0 3,4 2.0 250 S 9 
7'N7' Triode . 7.0Vt Lock-In 0.64 ------ Amplifier 

3.0 2.9 2.4 90 0 10 
--

Pentagrid Heater SAL 7.0 Oscillator 100 S.5 (GridsU4) 
7'Q7' Converter 7.OVt Lock-In 0.32 ----

0.2 9.0 9.0 Mixer 250 0 3.5 
--

Duplex Heater 8AE 250 100 1 5.7 2.1 
7'R7' Diode 7.0Vt Lock-In 0.32 .004 5.6 5.3 Amplifier 

Pentade 100 100 1 5.5 2.2 
--

Heater SV 
7'V7' Pentode 7.0Vt Lock-In 0.4S .004 9.5 6.5 Amplifier 300 150 1600 9.6 3.9 

(Cathode) 
--

Heater 7F 0.60 100 100 15.0 17 3.0 
:l2A5 Pentode 6.3Vor Small 7 Pin or Amplifier , 

12.6V 0.30 180 180 25.0 45 8.0 
--

Heater 7AC 
:l2AU Tetrade 12.6V Oetal 0.15 Amplifier 250 250 12.5 30 3.5 ----

Reelifier Heater 7K Reetifier 125 Max. 30 Max. 
:l2A7 Pentode !2.6V Small 7 Pin 0.30 

Amplifier 135 135 13.5 9.0 2.5 --
:l2AsG Pentagrld Heater 8A M 1.1 6.0 4.6 Oscillator 250 (Through 20 ,000 ohms) 4.0 
--- Converter 12.6V Oetal 0.15 --
:l2ASGT M .26 9.5 12.0 Mixer Section 250 100 3.0 3.5 2.7 

----
:I 2AH 7'- Twin Heater SBE 2.2 3.2 3.0 ISO 6.5 7.6 

GT Triode 12.6V Oetal 0.15 ------ Amplifier 
3.0 2.9 2.6 100 3.6 3.7 

I 
tImportant Note: Lock-In Tubes carry 8 nominal heater rating of 7.0 volt •• Actual recommended heater voltage for household receiver ..mce is 6.3 volte. 

210 58,000 3700 

218 52,000 4100 

100 100 000 1000 

1,200,000 1225 

2,000,000 1300 

16 8,500 1900 

700,000 1300 

150,000 1600 

70 44,000 1600 

7Q 62,000 1125 

800,000 4500 

SOO,OOO 3800 

250,000 3800 

1.5 meg. 300 

1 meg. 3100 

100,000 3000 

20 7,700 2600 

20 6,700 3000 

1 meg. 550 

1 meg. 3~00 

350,000 3000 

300,000 5800 

70 liO,OOO 1700 

80 35,000 2300 

50,000 3000 

100 102,000 975 

360,000 550 

16 8,400 1900 

16 10,300 1550 

2.0 5,500 

4.25 5000 

10.0 10,000 

(Conv. Trans. ) 

(Conv. Tmns. ) 

0.8 4,500 

3.4 3,300 

2.5 7500 

0.550 13,500 

(Conv. Tran •. ) 

(P.to P.) 

7 

42.5 

36 

6 

19 

12 

20 

5 

5 

35 

20 

16 

6 

45 

16 
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00 
00 Type 

No. 

12BSGT 

12<:S 

12FSGT 

12H6 

12JSGT 

12J7G 
---

12J7GT 

12K7G 
---
12K7GT 

12KS 

12KsGT 

12Q7G 

12Q7GT 

12SA7 

12SA7-
GT/G 

128C7 

128FS 

12SFSGT 

12SF7 

12SG7 

128J7 

12SJ7GT 

128K7 

12SK7-
GT/G 

DESCRIPTION 

Type Cathode 

Triod. Heater 
Pentode 12.6V 

Duplex Heater 
Diode 12.6V 
Pentode 

HighMu Heater 
Triod. 12.6V 

Twin Heater 
Diode 12.6V 

- Heater 
Triode 12.6V 

Heater 
Pentad. 12.6V 

~ 

VariableMu Heater 
Pentade 12.6V 

Triode Heater 
Hexode 12.6V 

Duplex Heater 
Diode 12.6V 
Triode 

Pentagrid Heater 
Converter 12.6V 
(Single end) 

'Twin Heater 
Triode 12.6V 

H~Mu Heater 
TrIode 12.6V 

Diode Heater 
VariableMu 12.6V 
Pentode 

VariableMu Heater 
Pentode 12.6V 

Pentade Heater 
(Bingle eod) 12.6V 

VariableMu Heater 
Pentode 12.6V 
.(Single end) 

B.."mg CAPACiTANCES 
See Fil. Micro-Microfarads 

Socket Curro 
Connection Amp". Grid 
Chart on Plate Input Output 

Pages 394-401 

8T T 2.3 
Octal 0.30 ----

P .015 5.2 9.6 
----

BE 
Octal 0.15 .00'; 6.0 9.0 

----
5M 

Octal 0.15 2.3 2.2 2.9 . 
----

7Q 
Octal 0.15 

----
6Q 

Octal 0.15 3.4 3.8 3.3 
----

7R 
Octal 0.15 .007 4.7 11.0 

----

7R 
Octal 0.15 .007 4.5 11.0 

----
M.03 6.6 3.5 
------

BK G .OB 4.6 4.B 
Octal .015 ----

Ml.l 6.0 3.2 
------
G 1.8 6.5 3.4 ----

7V 
Octal 0.15 1.3 2.7 5.7 

-, 

--
BR 7. 

Octal 0.15 .13 9.5 12. 
----

BAD 
----

BS 
Octal 0.15 

----
8P 

Octal 0.30 2.6 4.2 3.8 
6AB 

--
7AZ 

Octal 0.15 .004 5.5 6.5 

----
8BC 
Octal 0.15 .003 8.5 7.0 

8N M.OO5 6.0 7.0 
Octal 0.15 ------

G .005 6.5 10.0 
----

8N M.005 6.0 7.0 
Octal 0.15 ------

G.OO5 6.5 10.0 

OPERATING CONDITIONS CHARACTERISTICS 

Grid 
When Plate Sereen Bias Plate Sereen Amp!. Plate Mut. 

Used A. Sv~ft~ Grid Volls Current Current Factor Resist. Condo 
Volls (Neg.) Ma. Ma. Ohms ~Mho •• 

Triode Amplifier 100 1 0.6 110 73,000 1500 

Pentode 100 100 - 3 8.0 2.0 170,000 2100 

Diode Detector 
Amplifier 250 125 3.0 10 2.3 800 600,000 1325 

-

Transformer-
Coupled Amp. 250 2.0 0.9 100 66,000 1500 

Resistance 
Coupled Amp. 250 1.3 .2 to .4 ( Plate resistor %to1meg.) 

Diode 
. Detector Characterist ics same as 6 H6 • 

Amplifier 250 8.0 9.0 20 7,700 2600 

Detector 250 100- 4.3 0.43 

Amplifier 250 100 3.0 2.0 0.5 1500 1,500,000 1225 

90 90 3.0 5.4 1.3 400 315,000 1275 
Amplifier 

250 125 - 3.0 10.5 2.6 990 600,000 1650 

Mixer 250 100 1,0.0 
, 

Mixer 250 100 3 2.5 6.0 600,000 350 

Oscillator 100 0 3.B 3000 

Diode Detector 
Amplifier, 
Transformer 
Coupled 250 3.0 1.1 70 58,000 1200 

Resistance 
Coupled 250 2.0 0.5 -

Oscillator 100 B.O (Gr idB 2 and 4) 

Mixer Section 250 100 0 3:4 BOO,OOO 450 

Amplifier 
Phase-inverter 250 2 2.0 70 53,000 1325 

Amplifier 250 2 .9 100 66,000 1500 , 

250 100 r 12.4 3.3 - 700,000 2050 
Amplifier 

100 100 1 12 3.4 200,000 1975 

250 150 2.5 9.2 3.4 Over 1 meg. 4000 

AmpIilier 250 125 1 11.8 4.4 900,000 4700 

100 100 1 B.2 3.2 250,000 - 4100 

100 100 3.0 2.9 0.9 1100 700,000 1575 
Amplifier 

250 100 3.0 3.0 0.8 2500 1,500,000 - 1650 

100 100 3.0 B.9 2.6 475 250,000 1900 
Amplifier 

250 100 3.0 9.2 2.4 1000 800,000 2000 

Max. Recomm. 
Undist. Load Cut:OiI 
Output Resist. Bia. 
Watt. Ohm. Volls 

2.5 

42.5 

21 , 

500,000 

7.0 

38.5 

52.5 

(Conv. TranB. ) 30 

~N ot OBcillat 
riode plate 

ing with triode grid =0 volls 
= 100 vol~B) _ 

200,000 

(Conv. Trans. ) 35.0 

(Each Seetio n) 

35 

35 

17Jl 

14 

II.5 

I 
35 

I 
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Twin Heater BBD Amplifier . 
250 12SL'fGT Triode 12.6V Octal 0.15 (Each SectIOn) 2 2.3 

--
Twin Heater BBD 4. 3.2 3.4 Amplifier 250 B 9 

12SN'f- Triode 12.6V Octal 0.3 (Each Seetion) 
GT 4. 3.B 2.6 90 0 10 

--
12SQ'f Duplex 

Diode Heater BQ Diode Detector 
12SQ'f- Triode 12.6V Octal 0.15 1.8 Amplifier 250 2.0 

GT/G (Single end) 
--

Duplex 
Diode Heater BQ Diode 

12SR'f Triode 12.6V Octal 0.15 2. 3.4 2.8 Detector 250 9 9.5 
(Single End) Amplifier 

Heater 5AC 250 8 9 
14-'4 Triode 14V# Lock-In 0.16 4. 3.4 3.0 Amplifier . 

90 0 10 -

Beam Heater 6AA 
14-'5 Tetrode 14V# Lock-In 0.16 Amplifier 250 250 12.5 30 3.5 

--
14-''1/ VariableMu Heater 8V 250 100 3 9.2 2.6 
1~B'f Pentade 14V# Lock-In 0.16 • 005 6. 7 • Amplifier 

100 100 1 S.9 2.6 
--

&"J:i:x Heater SW Diode 250 2 0.9 
14B8 14V# Lock-In 0.16 Detector 

Triode Amplifier 100 1 0.4 

Oscillator 
250 (Th rough 20,000 0) 4 

Pentagrid Heater BX 0.9 5. 3.4 Seetion 100 2.0 
14B8 Converter 14V# Lock-In" 0.16 ----

0.2 10. 9. Mixer 250 100 3 3.5 2.7 
Section 

100 50 1.5 1.1 1.3 
----

315 ~25 13 34 2.2-6 

Amplifier 250 250 12.5 45 4.5-7 
Sinr.e 

Beam Heater 6AA En ed ISO 1BO 8.5 29 3-4 
14C5 Tetrod. 14V# Lock-In 0.24 

AB, 2S5 2B5 19 71Hl2 4-13.5 
Push-Pull 
(Both Tubes) 250 250 15 7(}-79 5-13 

----
R.F. Heater SV 250 100 3 2.2 0.7 

14C'f Pentade 14V# Lock-In 0.16 .007 6. 6.5 Amplifier 
100 100 1 5.7 1.B 

----
Duplex Heater BW Diode 250 9 9.5 

14E8 Diode 14V# Lock-In 0.16 Detector 
Triode Amplifier 100 3 3.9 

----
Twin Heater BAC Amplifier 250 2 2.3 

14FT Triode 14V# Lock-In 0.16 (Each Section) 
100 1 .65 

----
VariableMu Heater SV 250 150 2.5 9.5 3Ji 

14H'f Pentode 14V# Lock-In 0.16 .007 S. 7. Amplifier 
100 100 1 B.2 3.3 

----
250 (a) 100 

, 
3 1.3 2.9 

Triode Heater SAR .01 5.5 7.5 Mixer 100 (b) 100 3 1.1 3.1 
1-iJ'f Hexode 14V# Lock-In 0.16 ----

1. 8.5 2.0 Oscillator 250 (a) 
(Through 20 ,000 0) 

50,0000 5.4 

. 100 (b) 50,0000 3.7 
----

Twin Heater SAC 3.0 3.4 2.0 " 250 8.0 9.0 
14N'f Triode 14V# Lock-In 0.32 ------ Amplifier 

3.0 2.9 "2.4 90 0 10.0 

Pentagrid Heater SAL 7. Oscillator 100 Max. 8.5 (Gr ids2&4) 
14Q'f Converter 14V# Lock-In 0.16 --

.02 9.0 9.0 Mixer 250 100 0 3.5 

100 100 3.3 

#Important Kote: These lock-in tu!>es carry a nominal heater rating of 14.0 volts. Actual recommended heater voltage for hoysehold receiver service i. 12.6 volt •• 

70 44,000 1600 

20 7,700 2600 

20 6,700 3000 

100 91,000 1100 

16 S,500 1900 

20 7,700 2600 

20 6,700 3000 

70,000 3000 

800,000 2000 

250,000 1900 

100 91,000 1100 

100 110,000 900 

360,000 550 

600,000 360 

77,000 3750 

52,000 4100 

58,000 3700 

65,000 

60,000 

1 meg. 1575 

325,000- 2275 

16 B,5OO 1900 

16.5 11,000 1500 

70 44,000 1600 

70 62,000 1125 

SOO,OOO 3BOO 

250,000 3800 

1.5 meg. 300 

300,000 260 

20 7,700 2600 

20 6,700 3000 

1 meg. 550 

500,000 525 

2.8 7500 

. 
(Conv. Trans. ) 

(Conv. Trans.) 

5.5 B500 

4.5 5000 

2.0 5500 

14.0 BOOO 

10.0 10,000 

(Conv. Trans. ) 

(Conv. Trans. ) 

(Conv. Trans. ) 

(Conv. Trans. ) 

35 

35 

35 

20 

(P. toP.) 

(P. toP.) 

19 

12 

20 

20 

35 

35 
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DESCRIPTION Basing CAPACITANCES OPERATING CONDITIONS CHARACTERISTICS 
See Fi!. Micro-Microfarads 

Type 

I Cathooe 

Socket Curro 

I I 

Grid 

I 
I 

I 
No. Type Connection Amps. 

Grid I I 'When PJate Screen Bias Plate Screen Amp!. Plate Mut. 
Chart on Plate Input Output Used As Supply Grid Volts Current - Current Factor Resist. Condo 

Pages 394-401 Volts Volts (Neg.) Ma. Ma. I Ohms /LMhos. 

Duplex Heater 8AE 250 100 1 5.7 ~2.1 1 meg. 3200 
14R7 Diooe 14V# Lock-In 0.16 .004 5.6 5.3 Amplifier 

Pentooe 100 100 1 5.5 2.2 350,000 3000 
--

25A6 95 95 15 20 4 90 45,000 2000 
---- Heater 7S 

25A6G Pentooe 25.0V Octal 7 Pin 0.30 . Amplifier 135 135 Max. 20 37 8 85 35,000 2450 
----
25A6GT 160 120 18 33 6.5 42,000 2375 

----
25A7G Rectifier Heater 8F Rectifier 125 Max. 75 Max. 

---- Pentode 25.0V Octal 8 Pin 0.30 
25A7GT Amplifier 100 Max. 100 15 20.5 4.0 80 50,000 1800 

Power Heater 6Q Dynamic- 180 37 58 15,200 3800 
25AC5GT Triode . 25.0V Octal 0.30 Coupled . 

Amplifier 110 45 
------

Direct Dynamic Input 
Coupled Heater 6AS Coupled 110 0 7 25 11,400 2200 

25B5 Twin 25V Small 6 Pin 0.3 Amplifier (each) Output 
Triode 45 

--
Heater 7S 

25B6G Pentooe 25.0V Octal 7 Pin 0.30 Amplifier 105 105 16 48-55 2-10 15,500 4800 
--

Triode Heater 8T 2.2 -- - Triooe Amp. 100 1.0 .0.6 112.5 75,000 1500 
25BsGT Pentooe 25.0V Octal 0.15 .02 5.5 10.0 

Pentode Amp. 100 100 3.0 7.6 2.0 370 185,000 2000 
--

Beam Heater 7AC 135 135 13.5 58 3.5-11 9,300 7000 
25C6G Tetrode 25.0V Octal 0.30 Amplifier 

200 135 14.0 61-66 2.2- 9 18,300 7100 
----

.25L6 
---- Heater 7AC 110 110 7.5 49 4-9 10,000 8200 

25L&- Tetrode 25.0V Octal 7 Pin 0.30 Amplifier 
GT/G 110 110 7.5 49 4-11 10,000 1>200 

----
Direct Dynamic Input 
Coupled Heater 7W Coupled 110 0 7 25 11,400 2200 

25N6 Twin 25.0V Octal 7 Pin 0.3 Amplifier (each) Output 
Triode 45 

----
-

Single Heater 8Z Rectifier 125 60 
32L7GT Diode, 32.5V Octal 0.30 

Tetrode Amplifier 110 110 7.5 40 3 15,000 6000 
----

Beam Heater 6AA 
35A5 Tetrode 35.0V Lock-In 0.16 Power Amp. 110 110 7.5 35 2.8 25,000 5500 

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 

----
Heater 6AA 200 110 8 50-55 1.5-6 35,000 8250 

50A5 Tetrooe 50.0V Lock-In 0.15 Amplifier 
110 110 7.5 49-50 4-11 10,000 8200 

----
Heater 7AC 200 135 14 61-66 2.2-9 18,300 7100 

50C6G Tetrode 50.0V Octal 0.15 Amplifier 
135 135 13.5 58-60 3.5-11.5 9,300 7000 

--
Beam Heater 7AC 

50L6GT Tetrode 50.0V Octal 0.15 Power Amplifier 110 110 8 45--48 3.5-10.5 10,00D 8000 
--

Diode Heater 8AB Rectifier 125 60 Max. 
7oA7GT Rectifier 70.0V Octal '0.15 

110 Power Power 110 7.5 40 3 80 5800 
Tekode Amplifier 

--
Rectifier Heater 8AA Rectifier 125 70 

70L7GT Beam 70.0V Octal 0.15 
Tetrode Power Amplifier 110 110 7.5 40--43 3-6 15,000 7500 

-#Important Note: These lock-in tubes carry a nomioal heater rating of 14.0 volts. Actual recommended hetter voltage for household receiver service is 12.6 volts. 

Max. 

I 

Recomm. 
Undist. Load 
Output Resist. 
Watts Ohms 

0.900 4,500 

2.000 4,000 

2.200 5,000 

0.770 4,500 

2.0 5,000 

2.7 2.000 

2.0 2,000 

2.4 1,700 

3.6 2,000 

6.0 2,600 

2.100 1,500 

2.200 2,000 

2.0 2,000 

I 1.5 2,500 

1.4 2,500 

1.5 2,500 

4.7. 3,000 

2.2 2,000 

6 2,600 

3.6 2,000 

2.2 2,000 

1.5 2,500 

1.8 2,000 

-

Cut-Off 
Bias 

"' Volts 
'" i 20 ' -"," 

16 

2.5 
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Diode Heater 8AO 
117L7- Rectifier 117.0V Octal .09 

GT Power 
Tetrode 

--
Diode Heater 8AO 

117M7- Rectifier 117.0V Octal .09 
GT Power 

Tetrode 
--

Diode Heater 8AV 
117N7- Rectifier 117.0V Octal .09 

GT Power 
Tetrode 

Diode Heater 8AV 
17P7- Rectifier 117.0V Octal .09 

GT Power 
Tetrode 

DESCRIPTION 

}ro.e 

I I 
Circuit Class 

BA Full Wave Ga. 

BH Full Wave Ga. 

BR Half Wave Ga. 

1V Half Wave High Vacuum 

80 Full Wave High Vacuum 

81 Half Wave High Vacuum 

8= Full Wave Mercury Vapor 

83 Full Wave ~ercury Vapor 

83V Full Wave High Vacuum 

84/62.4 Full Wave High Vacuum 

OZ3 Full Wave Ga. 

OZ4 
Full Wave Ga. 

OZ4G 

=X=/879 Half Wave High Vacuum 

=W3 Half Wave High Vacuum 

5T4 Full Wave High Vacuum 

5U4G Full Wave High Vacuum 

5V4G Full Wave High Vacuum 

5W4 
Full Wave 

5W4GT/G 
High Vacuum 

§Note-Value per plate on double rectifiers. 

--

Cathode 

Cold 

Cold 

Cold 

Heater 

Heater 

Heater 

Filament 

Filament 

Heater 

Heater 

Cold 

Cold 

Filament 

Filament 

Filament 

Filament 

Heater 

Filament 

Rectifier 117 75 Max. 

Power 105 105 5.5 45 
Amplifier 

Rectifier 117 75 Max. 

Power 100 100 5.5 45 
Amplifier 

Rectifier 117 75 Max. 

Power 100 100 6 51 
Amplifier 

Rectifier 117 75 Max. 

Power 105 105 5.2 43 
Amplifier 

RECTIFIER TUBES 
Max. A.C. Volts 

Per Anode 
Base Fil. Fil. 

Pages 394-401 Volts Amp •. Condenser 

I 
Choke 

~r~! Wt~! 
4J-Medium 4 Piu -- - 350 

4J-Medium 4 Pin - - 350 

4H-Medium 4 Pin -- - 300 

117 

4G-Small 4 Pin 6.3 0.3 150 

325 

4C-Medium 4 Pin 5.0 2.0 350 500 

4B-Medium 4 Pin 7.5 1.25 700 700 

4C-Medium 4 Fin 2.5 3.0 450 550 -

4C-Medium 4 Pin 5.0 3.0 450 550 

4L or 4AD 
Medium 4 Pin 5.0 2.0 375 500 

5D---Small 5 Pin 6.3 0.5 325 450 

5N-Bmall 5 Pin - - 350 350 

4R-Octal 4 Pin -- - 300 300 

4P-Small 4 Pin 2.5 1.75 4500 

4X-Octal 2.5' 1.5 350 

5T -Octal 5 Pin 5.0 2.0 450 550 

5T -Ortal 5 Pin 5.0 3.0 450 550 

5~ctal5Pjn 5.0 2.0 375 500 

5T -Ort".! 5 Pin 5.0 1.5 350 500 

4 20,000 

4 15,000 6500 

5 16,000 7000 

4-5.5 17,000 5300 

Max. D.C. Max. Max. 
Output Peak Peak 
Current Inverse Plate§ 

Ma. Volts Current 
Ma. 

350 1000 1000 

125 1000 400 

50 850 200 

45 1000 200 

45 1000 200 

45 1000 200 

125 1400 375 

85 2000 300 

115 1550 500 

225 1550 1000 

175 1400 525 

60 1250 180 

75 Max. 1250 200 
30 Min. 

75 Max. 1000 200 
30 Min. (Peak plate-to-pla tel 

7.5 12,500 100 

55 

225 1550 675 

225 1550 675 

175 1400 525 

100 1400 300 

0.6 4,000 

1.0 2,000 

1.2 3,000 

0.85 4,000 

Input 
Choke 
Value 
(Min.) 

5hy 

6 hy 

3 hy 

4 hy 

10 hy 

3 hy 

3 hy 

4hy 

6hy 

I 
I 

~ 
I 

I 

i 
I 
I 

Plate 
SupJ:c 

Im~in. e 
Ohm. 

0 

30 

75 

10 

50 

50 

100 

150 

75 

75 

100 

25 
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DESCRIPTION 

Type Base Fil. Fil. 
No. Pages 394-401 Volts Amps. 

Circuit Class Cathode 

5X4G Full Wave H4d> Vacuum Filament 5Q-Octal 8 Pin 5.0 3.0 

5YsGT/G Full Wave High Vacuum Filament 5T -Octal 5 Pin 5.0 2.0 

5Y4G Full Wave mgh Vacuum Filament 5Q-Octal 8 Pin 5.0 20 

5ZS Full Wave High Vacuum Filament 4C-Medium 4 Pin 5.0 3.0 

5Z4 
Full Wave High Vacuum Filament 5L-Octal 5 Pin 5.0 2.0 

5Z4GT/G 

JJW5 
Full Wave High Vacuum Heater 68--0ctal 6 Pin 6.3 0.9 

6W5G 

6X5 
Full Wave mgh Vacuum Heater 68--Small Oct"l 6 Pin 6.3 0.6 

6X5GT/G 

6ZY5G Full Wave High Vacuum Heater 68--Small Octal 6 Pin 6.3 0.3 

/fY4 Full Wave mgh Vacuum Heater 5AB Lock-In 6.3 0.5 

/fZ4' Full Wave High Vacuum Heater 5AB Lock-In 6.3 0.9 

:l2ZS Half Wave High Vacuum Heater 4G---Sniall 4 Pin 12.6 0.3 

:l4Y4 Full Wave mgh Vacuum Heater 5AB Lock-In 12.6 0.3 

Rectifier 
25Y5 mgh Vacuum Heater 6E-Small 6 Pin 25. 0.3 

Doubler 

21iZ4 Half Wave High Vacuum Heater 5AA Octal '25. 0.3 

Rectifier 
0.3. 21iZ5 High Vacuum Heater 6E-S1!lI'~6Pin 25. 

Doubler 

2 liZ 6 
High Vacuum H~ater 7Q-Octal 7 Pin 25. 0.3 

25Z6GT/G Doubler 

S5Y4 Half Wave High Vacuum Heater 5AL-Lock-In 32. 0.15 

S5ZS HaJfWave High Vacuum Heater 4Z--Lock-In 32. . 0.15 

. 
sliZ4GT Half Wave High Vacuum Heater 5AA--OCtaJ 35. 0.15 

. SliZ5GT/G Half Wave High Vacuum Heater 6AD-Octal 35. 0.15 

(Note-He ater tapped for pa nellamp) 

§Note--Value per plate on double rectifiers. 

Max. A.C. Volts 
Per Anode Max. D.C. - Max. 

Output Peak 
Condenser 

I 
Choke Current Inverse 

Input Input Ma. Volts 
Filter Filter 

450 550 225 1550 

350 500 125 1400 

350 500 125 1400 

450 550 225 1550 

" 
350 500 125 1400 

325 450 90 1250 

325 450 70 1250 

325 450 40 1250 

325 450 60 1250 

325 450 100 1250 

117 55 700 

150 55 700 

235 55 700 

325 450 70 1250 

235 75 700 
(per plate) 

125 125 

235 75 700 
(per plate) 

150 75 700 
(per plate) 

117 75 700 
(per plate) 

Characteristics s ame as 25Z5 

235 100 700 
(Note-He ater tapped for pa nellamp) . 
235 100 700 

150 100 700 

117 100 700 

235 100 700 

100 

235 
(without pilot) 

60 • 700 
(with pilot) 

90 
(pilot and shunt) 

Max. Input 
Peak Choke 

Plate§ Value 
Current (Min.) 

Ma. 

675 3 hy 

375 5hy 

375 5 hy 

675 3 hy 

375 5 hy 

270 6 hy 

210 10 hy 

120 13ihy 

180 10 hy 

300 6 hy 

330 

330 

330 

210 8hy 

750 

600 

600 

600 

600 

600 

600 

Plate 
Supply 

Impedance 
Min. 
Ohms 

75 

10 

10 

75 

30 

150 

225 

150 

75 

0 

30 

75 

150 

0-

100 

40 

15 

100 

100 

40 

15 

15 ohms (117V) 
100 ohms (235V) 

15 ohms (117V) 
100 ohms (235V) 
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Max. A.C. Volts 

~ DESCRIPTION Per Anode Max. D.C. Max. Max. Input 

~ Base Fil. Fil. Output Peak Peak Choke 
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Pages 394-401 Volts Amps. Condenser 

I 
Choke Current Inverse Plate! Value 

Circuit Class Cathode Input Input Ma. Volts Current (Min.) 
Filter Filter Ma. 

40Z5 
Half Wave High Vacuum I Heater 6AD-Octal 45. 0.15 For other ratings , see 35Z5 iI' 

45Z5GT (N ote-He ater tapped for pa nellamp) 

45Za Half Wave High Vacuum Heater 5AM Button 7 Pin 45. .075 117 65 350 390 

235 75 (per plate) 700 450 
Rectifier 

50Y6GT/G 
Doubler 

High Vacuum Heater 7Q Octal 7 Pin 50 0.15 150 75 (per plate) 700 450 

117 75 (per plate) 700 450 

Rectifier , 
50Z7G Hig\! Vacuum Heater BAN Octal 50. 0.15 235 65 (per plate) 700 400 

Doubler (Note-He ater tapped for pa nellamp) 

235 60 (per plate) 700 360 
Rectifier 

117Z6GT/G High Vacuum Heater 7Q-Octal 7 Pin 117. .075 150 60 (per plate) 700 360 
Doubler (Originally based 7 AR) 

117· 60 (per plate) 700 360 

§Note-Value per plate on double rectifiers. 

, > '. 

SPECIAL ANNOUNCEMENT 

• As this book goes to press, the War Production Board has 6/10 of 1 % of current production, and that present stocks will 

issued Limitation Order L-76 prohibiting the manufacture of last for approximately two years. 

349 types of tubes. The Technical Information Section, Wholesale Division, of 

In general, this order simply marks a continuation of the P. R. Mallory & Company, Inc., will be glad to assist any user 

tube standardization program, in that the discontinued tubes in selecting suitable substitute tubes on receipt of information 
!;oo. 

represent the duplicate, small demand, or obsolete types. In as to the make, model number, and tube complement of the 

fact, estimates on these types show that they represent only radio receiver. 
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65 
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RECEIVING TUBE CHARACTERISTICS • Section 13 

8Y 8Z 

SPECIAL TUBES 
FILAMENT BASING CHARACT "RISTICS 

T~ Volts Amps. View Shield Conn. to USE AND DIMENSIONS 

28/48 2.5 1.35 5D Cathode Pin Approximately 40 
Diode Detector. 

Ma. on each Diode Plate at 50 volts DC.: Duplex 

248 2.5 1.75 5E Cathode Pin Same as 24A 

21'8 2.5 1.75 5A Cathode Pin Same as 27 

358/518 2.5 1.75 5E Cathode Pin Same as 35 

558 2.5 1.0 6G Cathode Pin Same as 55 

508 2.5 1.0 5A Cathode Pin Same as 56 

50A8 6.3 0.4 5A Cathode Pin Same as 76 except Heater Amps. 

51'S 2.5 1.0 6F Cathode Pin Same as 57 

51'A8 6.3 0.4 6F Cathode Pin Same as 6C6 except Heater Amps. 

588 2.5 1.0 6F Cathode Pin Same as 58 

58A8 6.3 0.4 6F Cathode Pin Same as 6D6 except Heater Amps. 

'2'58 6.3 0.3 6G Cathode Pin Same as 75 

85A8 6.3 0.3 6G Heater pin Adjacent 
to Cathode Pin 

Similar to 85 except Amp. Factor =20; Mutual Condo =1250; Plate Curro = 
4.5 Ma.;PI. 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 Condo =1500; Plate 
Curro = 18 Ma.; PI. Vdtl =>-50 V; Gr. Bias = -35V. 

183/483 5.0 1.25 4D No Shield Silllilar to 45 exc~t Fil. Volts; Amp. Fact =3.0; Mut. Condo =1500; PI. 
/ Curro =20 Ma.; I. Volt, =250V; Gr. Bias = -58V. 

485 3.0 1.25 5A No Shield Similar to 27 except Heater Volts; Amp. Fact. =12.8; Mut. Condo =1300; PI. 
Curro =5.2 Ma.; PI. Volts =180V; Gr. Bias = -lOY. 

950 2.0 0.12 5K No Shield Similar to 33 except Fil. Amps; PI. Curro =7 Ma.; Power Output =0.45 
Watts; PI. and Scr. Volts=135V; Max. Cont. Gr. Bias = -16.5V. 

2A'2'8 2.5 1.0 7C Cathode Pin Same as 2A7 

2Z2 
2.5 1.5 4B No Shield Half Wave Rectifier, Filament Type Cathode 

G84 , 
OA1'8 6.3 0.3 7C Cathode Pin Same as 6A7 

OB'2'8 6.3 0.3 7D Cathode Pin Same as 6B7 

oC'2' 6.3 0.3 7G Separate Pin Similar to 85AS 

00'2' 6.3 0.3 7H Separate Pin Similar to 6C6 

0E'2' 6.3 0.3 7H Separate Pin Similar to 6D6 

of'2'8 6.3 0.3 7E Cathode Pin Same as 6F7 

OY5 6.3 0.8 6J Separate Pin Similar to 6Z4/84 

12.6 0.4 
OZ5 6.3 0.8 6K No Shield Similar to 6Z4/84 
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