













































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Technical Data

LINES SECTION, except diameter is 1-5/8 inches max. Tubes require octal
socket and may be mounted in any position. It is especially important that these
tubes, like other power-handling tubes, be adequately ventilated. Type 7027 is
a DISCONTINUED type listed for reference only.

HEATER VOLTAGE (AC/DC) ..t .ttt v tttiteteteeteeieiianeineannenns 6.3
HEATER CURRENT. . . ..ot tttttettnte it eeie ettt iean e enenns 0.9
DIRECT INTERELECTRODE CAPACITANCES (Approx.):
Grid No.Lto Plate. ... ..ovuittii it cii i enen, 1.5
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3. . . ce 10
Plate to Cathode, Heater, Grid No.2, and Grid No.3. . .............. 7.5
CLASS A; AMPLIFIER
Characteristics:
Plate Voltage .. ... i i it i e 250
Grid-No.2 (Screen-Grid) Voltage. .............oovviiiirinnraneeann ., 250
Grid-No.1 (Control-Grid) Voltage. .............ccouviiiiiininiiinnn..n. -14
Plate Resistance (Approx.)............. e e e e, 22500
Transconductance 6000
Plate Current.............. 72
Grid-No.2 Current 5
‘PUSH-PULL CLASS AB; AMPLIFIER
‘Maximum Ratings for 7027-A, (Design-Maximum Values):
PLATE VOLTAGE. . ...\ttt ittt e i et i 600 max
GRID-NO.Z VOLTAGE. .. ...t ittttiittte ettt et eineens 500 max
PLATE DISSIPATION. . .o\ttt it 35 max
GRID-NO.2 INPUT. . . oottt ittt it it iie s 6 max
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode............................ 200 max
Heater positive with respect to cathode. ........................... 200"*max
Typical Operation for 7027-A, (Values are for two tubes):
Fized Bias Cathode Bias
Plate Supply Voltage. ... ........... 400 450 540 400 380 425
Grid-No.2 Supply Voltage. .......... 300 350 400 300 380 425
Grid-No.1 Voltage. ................. -25® -30* -38° - - -
Cathode-Bias Resistor. ... .......... - - - 200 180 200
Peak AF Grid-No.1-to-Grid-No.1
Voltage. . .......ooviiinnnnnnnn. 50 60 6 57 68.5 86
Zero-Signal Plate Current. . ......... 102 95 100 112 138 150
Maximum-Signal Plate Current. .. ... 152 194 220 128 170 196
Zero-Signal Grid-No.2 Current. ...... 6 3.4 5 T 5.6 8
Maximum-Signal Grid-No.2 Current. . 17 19.2 21.4 16 20 20
Effective Load Resistance (Plate-to-
Plate).........ccooiiiiinn.. © 6600 6000 6500 6600 4500 3800
AVERAGE PLATE CHARACTERISTICS
TYPE 7027-A
E¢= 63VOLTS
[~ GRID-N21 VOLTS =0
400|
400
- |
I
g - 330
w30
o T
2 ] 300
-4
] "]
:._. o -l GRID-N22 VOLTS ECp =250
3 — 1| alsm
—
o 150
/’ 100
"’ EC2=50
|
o 100 200 300 400 500 600
PLATE VOLTS
92CM- 101327

volts
ampere

pf
pf
pf

volts
volts
volts
ohms
pmhos

volts
volts
watts
watts

volts
volts
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Total Harmonic Distortion.......... 2 1.5 2 2 3.5 4 per .cent
Maximum-Signal Power Output...... 34 50 76 32 36 44 watts

Maximum Circvit Values:

Grid-No.1-Circuit Resistance:
For fixed-bias operation®. ......... ... ... .. i i 0.1 max megohm
For cathode-bias operation. .. ........ ... ... ... i, 0.5 max megohm

® The dc:component must not exceed 100 volts.
® The type of input coupling network used should not introduce too much resistance in the grid-No.1
circuit. Transformer- or impedance-coupling devices are.recommended.

PUSH-PULL CLASS AB; AMPLIFIER
Grid No.2 of Each Tube Connected to Tap on Plate Winding of Output Transformer
Maximum Ratings, for 7027-A, (Design-Maximum Values):

PLATE AND GRID-NO0.2 SUPPLY VOLTAGE. . .. .\ vtiitiiiiinaninnanannn 600 max volts
PLATE DISSIPATION. . . oottt ettt it vttt et et iiaean 35 max watts
GRID-NO.Z INPUT. . . oottt 4.5 max watts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect tocathode............................ 200 max volts

Heater positive with respect to cathode.......................... .. 200%max volts
Typical Operation (Values are for two tubes):
Plate Supply Voltage. . ...t i e 410 volts
Grid-No.2 Supply Voltage. .. ...ttt * volts
Cathode-Bias Resistor. . . ........ ..ottt ittt 220 ohms
Peak AF Grid-No.1-to-Grid-No.l Voltage. . ...........c.oouviinineennn. 68 volts
Zero-Signal Cathode Current. . ...........oiiiiiieiiniin i nnnnnn.. 134 ma
Maximum-Signal Cathode Current. .. .......... ..., 155 ma
Effective Load Resistance (Platetoplate).......................c.ouun.. 8000 ohms
Total Harmonic Distortion. ........ ...t 1.6 per cent
Maximum-Signal Power Output...............coviuiiiiiinnnnnennan.n. 24 watts

Maximum Circuit Value:

Grid-No.1-Circuit Resistance:

For cathode-bias operation. .. ..............ccoiiiiiiiinieinnnn.., 0.5 mar megohm
® The de component must not exceed 100 volts.
* Obtained from taps on the primary winding of the output transformer. The taps are located on each
side of the center tap (B+) so as to apply 43 per cent of the plate signal voltage to grid No.2 of each
output tube.

AVERAGE CHARACTERISTICS

TYPE 7027~A
E£=6.3 VOLTS
GRID-N22 VOLT$=300

»
w
o
30
GRID-N21VOLTS EC)=0
w
g
3 =5
i
g -10
E; -15
L=}
£ -20
b1
B -25
-30
—T
=a======F= . exo
g njufid jul =
260 300 200 550 =55
PLATE VOLTS
92CM-10133T

POWER PENTODE

Miniature type used as power am-
plifier tubein high-fidelity audio equip--
7] 89 ment. Outline 8E, OUTLINES SEC-
TION. Tube requires miniature nine-
contact socket and may be mounted
in any position. Heater volts (ac/dc),
6.3; amperes, 0.76.
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CLASS A, AMPLIFIER

Characteristics:
Plate Voltage. . . ...ttt i i i i e e e e 250 volts
Grid-No.2 (Screen-Grid) Voltage. .. ...............ciiiiiiniiinannn. . 250 volts
Grid-No.1 (Control-Grid) Voltage. ................ ... ... .. ... ... -7.8 volts
Mu-Factor, Grid No.2 to Grid No.1. . ....... ... ... ..., 19.5
Plate Resistance (APProX.) . .. .....couuuitineteeineinennneneennannnn.s 40000 ohms
Transconductance. . . ...ttt e 11300 pmhos
Plate CUITent. . ...ttt e 48 ma
Grid-No.2 CUIrent. . . ...ttt it et iiianeennns 5.5 ma
PUSH-PULL CLASS AB, AMPLIFIER
Grid-No.2

Maximum Ratings, (Design-Center Values): c(;?,f.ffc}?,,'no
PLATE VOLTAGE. . . ..ottt ittt eiiin e 400 max 376 max volts
GRID-NO.2 VOLTAGE. ............oiiviiiniuinneann. 300 max ° volts
CATHODE CURRENT. . . ...ttt iiie i . 65 mazx 65 max ma
PLATE DISSIPATION. . ...\ttt ie it 12 mazx 12 max watts
ZERO-SIGNAL GRID-NO.2 INPUT. .. .....ooviiinninen, 2 mazx 2 mazx watts
MAXIMUM-SIGNAL GRID-NO.2 INPUT. . ..., 4 max 4 max watts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode................ 100 max 100 max volts

Heater positive with respect to cathode. ............... 100 max 100 max volts

Ggid-No.z

Typical Operation, (Values are for two tubes): c(m’,’,?c}?,f,.o
Plate Supply Voltage. . ..............iiiiiininnnn. - 375 volts
Plate Voltage. . ......... ..ttt 400 - volts
Grid-No.2 Supply Voltage. . ....................civin... - -
Grid-No.2 Voltage......... ...ttt 300 ° volts
Grid-No.1 Voltage. . ......ooviiiiiiii e -15 - volts
Cathode-Bias Resistor. . . .. ...........cooiiiiiiiinnennnn. - 220 ohms -
Peak AF Grid-No.1 Voltage. . .............cooviinnnennnnn. 14.8 17.7 volts
Zero-Signal Plate Current. . ...................cccoiuen.n.. 15 70 ma
Maximum-Signal Plate Current. .......................... 105 81 ma
Zero-Signal Grid-No.2 Current. ........................... 1.6 L4 ma
Maximum-Signal Grid-No.2 Current....................... 25 o ma
Effective Load Resistance (Plate-to-plate).................. 8000 11000 ohms
Total Harmonic Distortion. ...................c.00uuunn.. 4 3 per cent
Maximum-Signal Power OQutput........................... 24 16.5 watts
Maximum Circuvit Values: Fixed Bias Cathode Bias
Grid-No.1-Circuit Resistance. . ........................... 0.3 max 1 maxr megohm

® Grid No.2 of each tube connected to tap on plate winding of output transformer.

® Obtained from taps on primary winding of the output transformer. The taps are located on each side
of the center tap (B+) so as to supply 48 per cent of the plate signal voltage to grid No.2 of each output
tube.

MEDIUM-MU TRIODE—
SHARP-CUTOFF PENTODE

Miniature type used in a wide
variety of applications in high-quality, 7] 99
high-fidelity audio equipment, par-

ticularly in phase-splitters, tone-con-

trol amplifiers, and high-gain voltage

amplifiers in which low hum and reduced noise are required. Outline 8B, OUT-
LINES SECTION. Tube requires miniature nine-contact socket and may be
mounted in any position. For operation as resistance-coupled amplifier, refer to
RESISTANCE-COUPLED AMPLIFIER SECTION. In direct-coupled voltage-
amplifier phase-splitter circuits, the pentode unit should drive the triode unit.

HEATER VOLTAGE (AC/DC) . . . e vittttitieaeetteeeeeeteneraninnns 6.3 volts
HEATER CURRENT . . . .\t ttttttieeeiettinnietneenneenaenesenesnnnanas 0.45 ampere
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DIRECT INTERELECTRODE CAPACITANCES:

Triode Unit:
GridtoPlate. . ... . ... i s 2 pf
Grid to Cathode and Heater. ... .........ccoviuiuiieeieneiniirnnnnnnns 2.3 pf
Plate to Cathode and Heater.............ooviniiiiiiiinnninnnneneenn, 0.3 pf
Pentode Unit: R
Grid No.Lto Plate. . .. . .uutt ittt iei e 0.06 max pf
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield. . 5 pf
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield.. ... 2 pf
Equivalent-Noise and Hum Voltage Referenced to Grid:
Triode Unit Pentode Unit
Median Value (rms) . ..........co0iiiiiiiiinenenennenennn 10t 350 pvolts
Maximum Value (Frms).........ovuiinieeinneeeneennnnn 150t 100e pvolts

1 Measured in “‘true rms’’ units under the following conditions: heater volts (ac), 6.3; center tap of
heater transformer connected to ground; plate-supply volts, 250; plate load resistor, 0.1 megohm;
cathode resistor, 1500 ohms; grid resistor, 0.05 megohm; and amplifier covering frequency range be-
tween 25 and 10000 cycles per second.

® Same conditions as for triode unit except: grid-No.2 supply volts, 250; grid-No.2 resistor, 0.33 meg-
ohm; hgrid-No.Z-bypaes capacitor, 0.22 uf; cathode resistor, 1200 ohms; and grid-No.1 resistor, 0.05
megohm.

CLASS A; AMPLIFIER

. . . ; Triode Pentode
Maximum Ratings, (Design-Maximum Values): Unit Unit
PLATEVOLTAGE . . ...ttt iiitiiiiiiniii e 330 max 330 max volts
GRID-NO.2 (SCREEN-GRID) VOLTAGE. . .. ..ovvvununnenennnnns - See curve page 70
GRID-NO.2 SUPPLY VOLTAGE. . . ..ottt ieiineiinnnenenns - 330 max volts
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive-bias value. . . .. 0 mazx 0 max volts
PLATE DISSIPATION . . . ..ottt ettt it iiinaniiinananas 2.4 max 3 max watts
GRID-NoO.2 INPUT:
For grid-No.2 voltages up to 165volts. ... ............... - 0.6 max watt
For grid-No.2 voltages between 165 and 330 volts. ........ - See curve page 70
PEAK HEATER-CATHODE VOLTAGE:
Heater positive with respect to cathode . . 200 max 200 max volts
Heater negative with respect to cathode.................. 200"mazx 200%max volts
" Triod Pentode
Characteristics: (}z;:ite e(;tno“
Plate Supply Voltage. . . .................. 215 100 220 volts
Grid-No.2 Supply Voltage - 50 130 volts
Grid-No.1 Voltage. . ................. -8.5 - - volts
Cathode-Bias Resistor............... - 1000 62 ohms
Amplification Factor. ................ 17 - -
Plate Resistance (Approx.) 0.0081 1 0.4 meghom
Transconductance. . ... .....oveeiunnereenennnnaeeennn 2100 1500 7000 pmhos
Grid-No.1 Voltage (Approx.) for plate current of 10 pua. .. -40 —4 - volts
PlateCurrent. .. ........ooiiiiiiiiiiiiiiiiiiiinen. 9 1.1 12.5 ma
Grid-No.2Current. .........cooiiiiiiiiiinnnnnnnn, - 0.35 3.5 ma
AVERAGE CHARACTERISTICS
TRIODE UNIT
25 T T I
TYPE 7199
E£=6.3 VOLTS
20 :?(
%
v M
2 z VA
@ ~
gis ® ©
H ) / y
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Maximum Circuit Values:

Grid-No.1-Circuit Resistance:*
For fixed-biasoperation. . ... ............cciiiiiinn.,
For cathode-bias operation. .

" The dec component must not exceed 100 volts.

* If either unit is operated at maximum rated conditions, grid-No.1-circuit resistance for both units
should not exceed the stated values.

Triode Unit Pentode Unit
0.5 maz 0.25 max megohm
1.0 mazx 1.0 max megohm

AVERAGE CHARACTERISTICS
PENTODE UNIT

2s
I } ]
TYPE 7199 [
@ £ =6.3 VOLTS.
& GRID-N22 VOLTS =130
¥ I °
Z20 —
] /|
H
3 |
s t
N
z \ A GRID-N2! VOLTS Ec= =)
e [\ ][]
«
CRTY S A
g | W\
:n / ey 4_I£2 [ 2
et \|
2s -
3 / o—t— Ecp - -3
< _ L L &
a \ .
Spe—t— L 1 11 1L _1 =3 _1_"|,
0 50 100 150 200 250 300 3s0 400
PLATE VOLTS s2eM-9701T
ol

Miniature type used for combined
first- and second-stage audio preampli-
! fication in high-fidelity phonograph

or tape equipment. T'ube has high-mu

unit and medium-mu unit. Qutline 8B,
OUTLINES SECTION. Tube requires miniature nine-contact socket and may be
operated in any position. Heater volts (ac/dc), 12.6 (series), 6.3 (parallel); am-
peres, 0.15 (series), 0.3 (parallel).

7247

HM

CLASS A; AMPLIFIER

Maximum Ratings, (Design-Maximum Values): g;”f gz‘g
PLATE VOLTAGE. .. ...\ttt ittt i 330 max 330 max volts
GRID VOLTAGE:
Negative-bias value. ... ........ ... ... i, 55 max 55 max volts
Positive-bias value.............. ... .. ol 0 mazx 0 max volts
CATHODE CURRENT. . . .ttt ttttttntnnntiiiniinnnnnnns - 22 max ma
PLATE DISSIPATION. . ... ov ittt ittt 1.2 max 3 max watts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode................ 200 max 200 max volts
Heater positive with respect to cathode................ 200°mazx 200°max volts
Characteristics: Unit No.1 Unit No.2
Plate Voltage.........covvniineiniineenennnn 100 250 100 250 volts
Grid Voltage. . ........ooviiiiiiiiiiniinnns -=1 -2 0 -8.5 volts
Amplification Factor....................covnn 100 100 20 17
Plate Resistance (Approx.)................... 80000 62500 6500 7700 ohms
Transconductance. .. ..........covuvuinennnn. 1250 1600 3100 2200 pmhos
Plate Current........oooviiniiininennnennenn 0.5 1.2 11.8 10.5 ma
Grid Voltage (Approx.) for plate current of 10 ua - - - -24 volts
Maximum Circuit Values: Unit Unit
Grid-Circuit Resistance: No.1 No.2
For fixed-biagoperation.................. ..., 15 max 0.5 max megohms
For cathode-bias operation.....................00uu.. - 1 max megohm
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Hum Output Voltage:

Average Value (rms, cathode bypassed)®™. .......................coo.. 1.8 uvolts
Maximum Value (rms, cathode unbypassed)®........................... 7 uvolts

© The dc component must not exceed 100 volts.

® Measured in ‘‘true rms” units under the following conditions: heater volts (ac), 6.3 (parallel con-
nection); center tap of heater transformer connected to ground; de plate supply volts, 250; plate load
resistor, 0.1 megohm; cathode resistor, 2700 ohms; cathode-bypass capacitor, 100 uf; grid resistor, 0
ohms; amplifier covering frequency range of 25 to 10000 cps.

® Same conditions as above, except that cathode resistor is unbypassed and grid resistor is 0.05 megohm.

POWER PENTODE

Glass octal type used in the pow-
7 3 5 5 er-output stage of high-fidelity audio-
frequency amplifier systems. Outline
14E,OUTLINESSECTION. Tubere-
quiresoctal socket and may bemounted
in any position. Heater volts (ac/dc),

6.3; amperes, 0.8.

CLASS A; AMPLIFIER
Maximum Ratings, (Design-Mazimum Values):

PLATE VOLTAGE. .o\ttt t ettt ettt et ettt ettt e s 500 max volts
GRID-NO0.2 (SCREEN-GRID) VOLTAGE. . . . .« vttt tttin i ieieaaanenn 400 mazx volts
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive-bias value................. 0 max volts
PLATE DISSIPATION. . . ..ottt it 18 max watts
DC GRID-NO.2 INPUT.......... 3.5%mazx watts
AVERAGE CATHODE CURRENT 100 max ma
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode............................ 200 max volts

Heater positive with respect to cathode. ........................... 200%max volts
Typical Operation and Characteristics:
Plate Voltage. .. ..o oottt e e e e e 250 volts
Grid-No.2 Voltage. ... ..ottt e e et e 225 volts
Grid-No.1 Voltage. .. . oottt e i et e e e e e -15 volts
Peak AF Grid-No.1 Voltage. . .......oit i 15 volts
Plate Resistance (APProX.). .. ....uuuuiiiiiineiiiii i 42000 ohms
TransconductanCe. .. ...ttt i e 7600 pmhos
Zero-Signal Plate Current. . .......... .t e 62 ma
Maximum Signal Plate Current. . ...... ... ... ... . i T4 ma
Zero-Signal Grid-No.2 Current .. ...ttt 3.2 ma
Maximum-Signal Grid-No.2 Current..........c...uinininirninennnnenn.. 16.5 ma
Load ReSISEANCE. . . . oo v vttt ittt 2500 ohms
Total Harmonie Distortion (Approx.) . .........iiinininnnennnnn 15 per cent
Maximum-Signal Power OQutput........ ..o, 9 watts
Grid-No.1 Voltage (Approx.) for plate current of 500 pa.................. -35 volts
Maximum Circuit Values:
Grid-No.1-Circuit Resistance:

For fixed-bias operation. .. ......... ... .. i 0.3 max megohm

For cathode-bias operation. . ............. ... ... ... ... .. . ... 1 maxr megohm

PUSH-PULL CLASS AB, AMPLIFIER

Maximum Ratings, (Same as for Class A; amplifier):
Typical Operation (Values are for two tubes):
Plate Voltage. . ........ . ...t 300 400 volts
Grid-No.2 Voltage...........ooiiiiiiiiiii i 250 300 volts
Grid-No.1 Voltage... ...ttt -21 -34 volts
Peak AF Grid-No.1 Voltage. .............. ... .. ... ... 42 60 volts
Zero-Signal Plate Current. . ........ .. ... .. .. i, 100 56 ma
Maximum-Signal Plate Current. .......................... 185 175 ma
Zero-Signal Grid-No.2 Current...................oivun.. 5.5 3.5 ma
Maximum-Signal Grid-No.2 Current....................... 24 24 ma
Effective Load Resistance (Plate-to-plate) . ................ 4000 5000 ohms
Total Harmonie Distortion. ........... ... .. ... .. ... ..... 2 6 per cent
Maximum-Signal Power OQutput........................... 28.5 40 watts

® Grid-No.2 input may reach 7 watts during peak levels of speech and music signals.
% The dc component must not exceed 100 volts.
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BEAM POWER TUBE

Glassoctal typeused asoutputam-
plifier tube in high-quality sound sys-
tems. Outline 14C, OUTLINES SEC- 7408
TION. Tube requires octal socket and
maybemountedinany position. Heater
volts (ac/de), 6.3; amperes, 0.45.

CLASS A, AMPLIFIER
Maximum Ratings, (Design-Mazimum Values):

PLATE VOLTAGE. . . ..ottt it ians 350 max volts
GRID-NO.2 (SCREEN-GRID) VOLTAGE. ... .....ottiiiitiiiinnniiinineennn 315 max volts
GRID-NO.2 INPUT. . ...ttt it 2.2 max watts
PLATE DISSIPATION. . ..ottt ittt ettt ettt et i 14 max watts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode 200 max volts

Heater positive with respect to cathode. . .......................... 200"max volts

Typical Operation and Characteristics:

Plate Voltage. ............c.oiiiiiiiiiiiiiiiiiii i 60 250 volts
Grid-No.2 Voltage. 250 250 volts
Grid-No.1 (Control-Grid) Voltage. ........................ 0 -12.5 volts
Peak AF Grid-No.1 Voltage. . ..........cooiiiiviiiinnnnn - 12.5 volts
Zero-Signal Plate Current. . .............coviiieiiinnn. 100® 45 ma
Maximum-Signal Plate Current........................... - 47 ma
Zero-Signal Grid-No.2 Current. ...........coovvivivennnnnn. 22¢ 4.5 ma
Maximum-Signal Grid-No.2 Current....................... - 7 ma
Plate Resistance (Approx.). . ........ovuiivininiinnnennann - 50000 ohms
Transconductance. ..........uvviieuineieenninneneenns - 4100 pmhos
Load Resistance. .. .........ouiiiniiinnneerinannneeens - 5000 ohms
Total Harmonic Distortion. ....................cooiiin. - 7 per cent
Maximum-Signal Power Qutput..............coovviiuuun.. - 4.5 watts

Maximum Circuit Values:
Grid-No.1 Circuit Resistance:
For fixed-bias operation. ..............coiiiiiiiiiiiiii i 0.1 max megohm
For cathode-bias operation. . ............ .. . i, 0.5 mar megohm
® The dc component must not exceed 100 volts.
® This value can be measured by a method involving a recurrent waveform such that the maximum
-ratings of the tube will not be exceeded.

L} P
"3 3 Gz 'SHARP-CUTOFF PENTODE
“ Miniature type used in compact 7 543
G) ‘ O audio equipment, especially in low-
o3 K hum, low-microphonic, high-gain, re-
sistance-coupled-amplifier appli-

cations. Outline 7B, OUTLINES SEC-
TION. This type is identical with miniature type 6AU6 except that it has a con-
trolled hum characteristic.

Hum Output Yoltage:

Average Value (rms, cathode bypassed) . .............ooieiieiiian., 1.2t millivolts
Average Value (rms, cathode unbypassed)............coviiinnnn... 0.9 millivolt
t Measured in “‘true rms” units under the following conditions: heater volts (ac), 6.3; center tap of
heater transformer connected to ground; plate and grid-No.2 supply volts, 250; plate load resistor, 0.27
megohm; grid No.8 and internal shield connected to cathode at socket; grid-No.2 resistor, 0.68 megohm;
grid-No.1 resistor, 0.1 megohm; cathode resistor, 1000 ohms; grid resistor of following stage, 10 meg-

. ohms; and stage gain, 340
@ Same conditions as above except cathode resistor is unbypassed and stage gain is 110.
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POWER PENTODE

Glass octal type used as audio-
frequency power-output tube in high-
7 59] quality audio applications. Outline
14C,OUTLINESSECTION. Tubere-
quiresoctalsocket and maybemounted
in any position. Heater volts (ac/dc),

6.3; amperes, 0.8.

CLASS A; AMPLIFIER
Maximum Ratings, (Design-Mazximum Values):

PLATE VOLTAGE. . . . ottt ettt et et ettt
GRID-NO.2 (SCREEN-GRID) VOLTAGE. . . . .. \tvvttteeetennniineeeeennns
CATHODE CURRENT. . .. ..\ttt et itte ettt

GRID-NO.2 INPUT. . .o\ttt t ittt it

PeEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode............................
Heater positive with respect to cathode. ...........................

Typical Operation and Characteristics:

Plate Voltage. . ...t i

Grid-No.2 Voltage

Grid-No.l (Control-Grid) Voltage. ............ciiiiiiiniiinneunnn...
Peak AF Grid-No.L Voltage. . ........oouiiuiiiin i
Zero-Signal Plate Current. . ...........vurniiunninnetinneninenneanns
Maximum-Signal Plate Current. ...........couvviiriineneeernennennnn
Zero-Signal Grid-No.2 Current. . .......ovvtuinnt et

Maximum-Signal Grid-No.2 Current

Triode Amplification Factor*. ............. ... .. .,
Plate Resistance (APProX.). . .......uuettrininneeeennineeeeeennnnnnns
Transconductance. . .........ouurunii it
Load ResiStance. ... .....ovtiniinnii it
Total Harmonie Distortion. ................ ... i i i,
Maximum-Signal Power Output............... ... ... i

Maximum Circuit Values:
Grid-No.1-Circuit Resistance:

For fixed-bias operation............ ..ot
For cathode-bias operation. . ........... ... ..o,

PUSH-PULL CLASS AB, AMPLIFIER
Maximum Ratings: (Same as for Class A, Amplifier)

Typical Operation, (Values are for two tubes): Fized Bias
Plate Supply Voltage.............ccooivernvennenn. 850 450
Grid-No.2 Supply Voltage. ...........covvvvnennn.. 350 400
Grid-No.1 Supply Voltage. . ...........ccovveennn. -15.5 -21
Cathode-Bias Resistor (Common to both cathodes). .. - -
Peak AF Grid-No.l-to-Grid-No.1 Voltage. .......... 31 42
Zero-Signal Plate Current. . ............coovvvvunnn. 92 66
Maximum-Signal Plate Current. ....... e 130 144
Zero-Signal Grid-No.2 Current. .................... 13 9.4
Maximum-Signal Grid-No.2 Current................ 28.6 30
Effective Load Resistance (Plate-to-plate)........... 6600 6600
Total Harmonic Distortion........................ 2 1.5
Maximum-Signal Power Output.................... 30 45

550 max volts
440 max volts
85 max ma
19 max watts
3.3%mazx watts
200 mazx volts
200"maz volts
300 volts
300 volts
-10 volts
10 volts
60 ma
75 ma
8 ma
15 ma
16.8
29000 ohms
10200 pumhos
3000 ohms
13 per cent
11 watts

0.3 mazx megohms
1 maxr megohm

Cathode Bias
450 volts
400 volts
- volts
200 ohms
28 ' volts
82 ma
94 ma
11.5 ma
22 ma
9000 ohms
2 per cent
28 watts

® Grid-No.2 input may reach 6 watts during peak levels of speech and music signals.

® The dc component must not exceed 100 volts.
* Triode connection, grid No.2 connected to plate.

BEAM POWER TUBE

Neonoval type used as af power-

amplifier tube. Outline 11C, OUT-

7695  LINES SECTION. Tube requires
neonoval nine-contact socket and may

be mounted in any position. Heater

volts (ac/de), 50 volts; amperes, 0.15.




= — Technical Data

CLASS A, AMPLIFIER

Maximum Ratings,. (Design-Mazimum Values):

PLATE VOLTAGE. . .« .\ttt ittt et it ns 150 mazx volts
GRID-NO.2 (SCREEN-GRID) VOLTAGE, ...ttt iiineettninie e 150 mazx volts
GRID-NO. 2 INPUT. . ..ottt ittt it e e 2.5 max watts
PLATE DISSIPATION. . ..ottt ittt ittt ettt 16 max watts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect tocathode................... ... ... ... 200 max volts

Heater positive with respect tocathede. . ................. ... .. ... 200%nax volts

Fixed Cathode

Typical Operation and Characteristics: Bias Bias
Plate Supply Voltage. .......... ... i 130 140 volts
Grid-No.2 Supply Voltage. ..., 130 140 volts
Grid-No.1 (Control-Grid) Voltage. ........................ -11 - volts
Cathode-Bias Resistor. . ........ ... ... ... it - 100 ohms
Peak AF Grid-No.1 Voltage. .................ciiinn... 11 11.8 volts
Zero-Signal Plate Current. . ........c..cooiviinieinenn... 100 100 ma
Maximum-Signal Plate Current. ... ....................... 108 100 ma
Zero-Signal Grid-No.2 Current........... ..., 5 5 ma
Maximum-Signal Grid-No.2 Current....................... 15 14 ma
Plate Resistance (APPIoX.). . . .v.vvuvnnrereenunineeenenn. 7000 - ohms
Transconductance. .. ™ . ...ttt ininnieiiunnan 11000 - umhos
Load Resistance............oouuiiiinnereieiiineinnnns 1100 1100 ohms
Total Harmonic Distortion. ................. ..o 11 11 per cent
Maximum-Signal Power Output.................... ... ... 4.5 4.5 watts
Maximum Circuit Values:
Grid-No.1-Circuit Resistance:

For fixed-biasoperation. .......... ... ..ot 0.1 mar megohm

For cathode-bias operation. ............... ... ... ... ... . i 0.5 mar megohm
® The dc component must not exceed 100 volts. -

PUSH-PULL CLASS. AB, AMPLIFIER
Maximum Ratings, (Same as for Class A, Amplifier): Fized Cathode -
Typical Operation, (Values are for two tubes): Bias Bias
Plate Supply Voltage. . .....ovvtiririiaeeieireeanns 130 140 volts”
Grid-No.2 Supply Voltage. ..ottt 130 140 volts
Grid-No.1 Voltage.........coviiriiiniiiiiiiniiinnaennn -12 - volts
Cathode-Bias Resistor. . ............. ... .. i, - 50 ohms
Peak AF Grid-No.1-to-Grid-No.1 Voltage. ................. 22.6 22.6 volts
Zero-Signal Plate Current. . .......... ... ... ... ... ... 195 210 ma
Maximum-Signal Plate Current. .......................... 220 220 ma
Zero-Signal Grid-No.2 Current............................ 9 9 ma
Maximum-Signal Grid-No.2 Current....................... 24 20 ma
Effective Load Resistance (Plate-to-plate).................. 1800 1500 ohms
Total Harmonie Distortion. ............... ... ... ... .. ... 6 4 per cent
Maximum-Signal Power Output........................... 10 10 watts
POWER PENTODE
Novar type used in output stages i
of high-fidelity audio amplifiers or 7868

radio receivers; used in applications
requiring relatively large power out-
put. Outline 10C, OUTLINES SEC-

TION. Tube requires novar nine-contact socket and may be operated in any posi-
tion. It is especially important that this tube, like other power-handling tubes, be

adequately ventilated.

HEATER VOLTAGE (AC/DC) 6.3
HEATER CURRENT. . ..ottt et e e e et e 0.8
DIRECT INTERELECTRODE CAPACITANCES (Approx.):
Grid No.ltoPlate.. .. ... .. . i 0.15
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3............ 11
Plate to Cathode, Heater, Grid No.2,and Grid No.3................. 4.4

volts
ampere

pf
pf
pf
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RCA Receiving Tube Mannal

CLASS A, AMPLIFIER

Maximum Ratings, (Design-Maximum System):

PLATE VOLTAGE. . . . ..ttt ees
GRID-NO.2 (SCREEN-GRID) VOLTAGE. . . . ..ttt ttittt e
PLATE DISSIPATION. . .. ..ottt ettt e et
.GRID-NO.2 INPUT. . ........... P
DC CATHODE CURRENT . . . oottt t ettt ee ettt ee e
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode............................
' Heater positive with respect to cathode. . ............ ... ... ... ...
BuLB TEMPERATURE (At hottest point) . . ........ ... ... ... ... ........

Typical Operdﬁon and Characteristics:

Plate Supply Voltage........
Grid-No.2 Voltage..............
Grid-No.1 (Control-Grid) Voltage e
Peak AF Grid-No.1 Voltage. . .. ...ttt
Zero-Signal Plate Current. . .......... ... . i e
Maximum-Signal Plate Current. .. ....... ... ... ... . .0t ininnaa..n
Zero-Signal Grid-No.2 Current........

‘Maximum-Signal Grid-No.2 Current
Plate Resistance (APProX.) . . . ...ttt it et
Transconductance. . ........ ... ..ot

. Maximum Circuit Values:
Grid-No.1-Circuit Resistance:
For fixed-bias operation. . ........ ... .. i
For cathode-bias operation. .. ........ ... ... ... . ... i

s
/

PUSH-PULL CLASS AB,' AMPLIFIER
Maximum Ratings, (Same as for Class A, Amplifier)

Typical Operation (Values are for two tubes): Fixed Bias
Plate Supply Voltage. . ............. 300 350 400 450 450
Grid-No.2 Supply Voltage. .......... 300 350 350 350 400
Grid-No.1 Voltage. . ................ -12.5 -15.5 -16 -16.5 -21
. Cathode-Bias Resistor (Common
to both cathodes)............... - - - - -
Peak AF Grid-No.1-to-Grid-No.1

Voltage. ... 31 32 33 42
Zero-Signal Plate Current. . ... . 72 64 60 40
Maximum-Signal Plate Current 130 185 142 145

Zero-Signal Grid-No.2 Current. ... .. 9.5 8 7.2

. 5
Maximum-Signal Grid-No.2 Current.. = 28 32 28 26 30
Effective Load Resistance

(Plate-to-plate) . ... ............ 6600 6600 6600 6600 6600
Total Harmonic Distortion. .. ....... 5 2.5 2 2.5 5
Maximum-Signal Power OQutput. ..... 24 30 34 38 44

PUSH-PULL CLASS AB, AMPLIFIER

Grid No.2 of Each Tube Connected to Tap
on Plate Winding of Output Transformer*

Maximum Ratings: (Same as for Class A, Amplifier) Fixed
'Typical Operation (Values are for two tubes): Bias
Plate Supply Voltage. . ....... .. .. ... . . i 400
Grid-No.2 Supply Voltage *
Grid-No.L'Voltage. .. .. ...t i ia e -20.5
Cathode-Bias Resistor (Common to both-cathodes).......... -
. Peak AF Grid-No.1-to-Grid-No.1 Voltage. . ................ 41
Zero-Signal Plate Current. . .......... ...t 60
Maximum-Signal Plate Current. .......................... 115
Zero-Signal Grid-No.2 Current. . ...t 8
Maximum-Signal Grid-No.2 Current....................... 18
Effective Load Resistance (Plate-to-plate).................. 6600
Total Harmonie Distortion. .............. ... ... ... ..... 2.5
Maximum-Signal Power Output................. S 23

550%"max
440 max
19 max
3.3%nax

90 max

200 max
200%max
240 max

0.3 mazx
1 max

Cathode
Bias
450
400

Cathode
Bias
425

volts
volts
watts
watts
ma

volts
volts
°C

volts
volts
volts
volts
ma
ma

ma

ma
ohms
umhos
ohms
per cent
watts

megohm
megohm

volts
volts
volts

ohms

volts
ma
ma
ma
ma

ohms
per cent
watts

. volts
volts
volts
ohms
volts

ma

ma

ma

ma
ohms
per cent
watts

% In push-pull circuits where the grid No.2 of each tube is connected.to a.tap. on the plate winding of

.the output transformer, this maximum rating is 440 volts.

® Grid No.2 input may reach 6 watts during peak levels of speech and music signals.

9 The de component must not exceed 100 volts.

*-Grid No.2 supply voltage is obtained from taps on the primary winding of the output transformer.
Thertaps are located on each side of the center tap (B+) so as to apply 50 per cent of the plate signal

voltage to. the grid No.2 of each output tube.
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Technical Data

AVERAGE CHARACTERISTICS
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ELECTRON-RAY TUBE

Miniature type with triode unit
used to indicate visually by means of
a fluorescent target the effects of
changes in a controlling voltage. Tube
is used for accurate tuning or modu-

ELECTRON TUBE APPLICATIONS SECTION.

INDICATOR SERVICE

Maximum and Minimum Ratings, (Design-Center Values):
RAY-CONTROL-ELECTRODE VOLTAGE:

Without current flowing through series triode-plate resistor

With current flowing through series triode-plate resistor
FLUORESCENT-TARGET VOLTAGE:

Without current flowing through series triode-plate resistor

With current flowing through series triode-plate resistor

Heater negative with respect to cathode
Heater positive with respect to cathode. . .......
BULB TEMPERATURE (At hottest point)

Typical Operation with Ray-Control Electrode Connected to Triode Plate:

Triode-Plate Supply Voltage.............................. 250
Fluorescent-Target Voltage. .............................. 250
Series Triode-Plate Resistor. ... .......................... 0.47
Triode-Grid Supply Voltage. .. .............ccovvrrnnnnn... 0
Triode-Grid Resistor................................ 3
Triode-Plate Current. .. ............................ 0.45
Fluorescent-Target Current.......................... ca 1.1
Length of Dark Part of Fluorescent Target............... 0.83 =+ 0.20
Length of Dark Part of Fluorescent Target when triode-grid
resistorisOohms.................................... 0.94+=0.20

Maximum Circuit Value:
Triode-Grid-Circuit Resistance

EM84/
6FG6

lation control. Maximum dimensions: over-all length, 2-27 /32 inches; seated
height, 2-13/32 inches; diameter, 7/8 inch. Tube requires nine-contact socket and
may be mounted in any position. Heater volts (ac/dc), 6.3; amperes, 0.27. For ad-
ditional considerations, refer to Tuning Indication with Electron-Ray Tubes in

550 max
300 max

550 max
1300 max
(150 min

3 mazx

0.5 max

100 max
100 max
120 mazx

250
250
0.47
-22

3 max

volts
volts

volts
volts
volts

ma
watt

volts
volts
°C

volts
volts
megohm
volts
megohms
ma

ma

inch

inch

megohms
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RCA Picture Tube Characteristics*®

Appra. Maziotem
Diagonal Finsl "™
@ Amwinized Minime Focusing | Defloction | Deflec- High High-Veltage |- lon-Trag
Envelops | Scroen | Facoplates |  ScreemSize | Mothod | Mothed | tien Voltage Basing | FElectrode | Magael
Tie Inches Angle Terminal (Aseab)c | Regaived
Dagroes YVolts
Black-and-White Types
5TP4¢ © Yes cL 414 Dia. E M 50¢ Cavity Cap 12C 27000 No
7Jr4 [©) No cL 6 Dia. E E f) Base Pin 14R 6000 No
$DP4 "[a] No FG 36 x 5% E M 20 Cavity Cap = 12AB 8000 Yes
10BP4A © No FG 914 Dia. M M 500 Cavity Cap 12N 12000  Yes
10FP4A © Yes FG 914 Dia. M M 500 Cavity Cap 12N 12000 No
12KP4A - © Yes FG 1134 Dia. M M 54¢ Cavity Cap 12N 12000 No
12LP4A © No - FG 11 Dia. M M 54¢ Cavity Cap 12N 12000  Yes
14ATP4Y [G] Yes FG  12lx9% E M 90 Cavity Cap 12L 14000 No
14EP4 [G] No FG  11}4x8% M M 70 Cavity Cap 12N 14000 Yes
14QP4A [a] Yes FG 1134 x 8% E M 70 Cavity Cap 12L 11000 Yes
14WP4 <] Yes FG 1245 x 9% E M 90 Cavity Cap 12L 14000 No
16AP4A [2) No FG 1434 Dia. M M 53¢ Metal-Shell Lip 12D 14000 Yes
16DP4A @ No FG 1414 Dia. M M 60¢ Cavity Cap 12D 15000 Yes
16GP4B [2) No FFG 143 Dia. M M 70¢  Metal-Shell Lip 12D 14000  Yes
16LP4A © No FG 1414 Dia. M M 52¢ Cavity Cap 12N 14000 Yes
16RP4A [al Yes FG  1314x10% M M 70 Cavity Cap 12N 16000 Yes
16TP4 (€] No FG 1314 x 1014 M M 70 Cavity Cap 12N 14000 Yes
16WP4A [©) No FG 1414 Dia. M M 700 Cavity Cap 12N 16000 Yes
17BJP4 =] Yes FG 145 x 1135 E M 90 Cavity Cap 12L 16000 No
17BP4B (] Yes FG 144x11Y4 M M 70 Cavity Cap 12N 16000 Yes
17CDP4¢ [a Yes FG 143 x11lg E M 110 Cavity Cap 8HR 16000 No
17CFP4 6] Yes FG 4% 11l E M 90 Cavity Cap 12L 16000  No
17CP4 ] No FFG 143x1084 M M 70  Metal-Shell Lip 12D 16000  Yes
17CSP4 <] Yes FG 143 x 11 E M 110 Cavity Cap 7FA 17600k  No
17CYP4 €] Yes FG 143 x11lYy E M 90 Cavity Cap 12L 16000 No
17DAP4 [S] Yes FG MY xlll E M 110 Cavity Cap 8JK 16000 No.
17DKP4 [&] Yes FG 14%x1llz E M 110 Cavity Cap 8JR 23000  No
17DQP4¢ o Yes FG 143 x11llg E M 110 Cavity Cap TFA 17600  No
17DRP4W [E] Yes FG MY x1ll E M 110 Cavity Cap 8JK 17600F  No
17DSP4 Yes FG M¥4xillly E M 110 Cavity Cap ~ 8HR 18000 No
17DXP4k 6] Yes FG 143 x11g E M 110 Cavity Cap 8JR 17600  No
17GP4 (] No FFG 143%4x10g E M 70  Metal-Shell Lip 12M 16000  Yes
17HP4B [l Yes FG 14§ x11Y4 E M 70 Cavity Cap 12L 16000 Yes
17LP4A (] Yes FGm 14}4x10% E M 70 Cavity Cap 12L 16000  Yes
17QP4A [©] Yes FGm™  14}4 x 1034 M M 70 Cavity Cap 12N 18000 Yes
177P4 No FFG 1434x10l4 E M 70  Metal-Shell Lip 12M 16000 Yes
19ABP4 (6] Yes FG  15}4x12 E M 114 Cavity Cap 8JK 20000F  No'
19AFP4 [Glr  Yes FG 15} x12 E M 114 Cavity Cap  8HR 200000  No
19AHP4x [G] Yes FG  15}4x12 E M 114 Cavity Cap SHR 17600  No
19AJP4F [G] Yes FG  1514x12 E M 114 Cavity Cap 7JFA  19800%* No
19AP4B ® No FFG  17% Dia. M M. 66° Metal-ShellLip 12D 16000  Yes
19AUP4 [Glr  Yes FGr 15Y4x124s E M 114 Cavity Cap  8HR 200000  No
19AVP4 [q] Yes FG  1514x12 E M 14 Cavity Cap ~ 8HR  23000h  No
19AYP4:  [q] Yes FG  1514x12 E M 14 Cavity Cap  8HR  23000h  No
20DP4C @ Yes FG 17 x12% M M 70 Cavity Cap 12N 18000 Yes
20HP4D | Yes FG 17 x12% E M 70 Cavity Cap 12L 16000 Yes
Y e - prirpropmet BN
Picture Tube Replacement and Inter- electrode in combination with one or more
. changeability Chart is available on request. CL  Clear glass. additional electrodes connected within the
Unless otherwise noted, all picture tubes FG- Filterglass. 3‘:"34?.22' for ::::?«':z;.:p 1:'1:‘ :{2&‘.,‘:‘.“ n

listed have 6.3-volt, 600-milliamperc
aters.

[G] Glass rectangutar.
@ Glassround.

484

FFG Frosted Filterglass.

M Magnetic.
E Electrostatic.

beam prior to its deflection.
Design-Center Value, unless otherwise in-
dicated. B

Projection type.



Picture Tube Characteristics

Appror. Maximam
" Final PM
@ Aluminized Focusing | Deflection High High-Yoltage | fon-Trap
Envelope |  Screen | Faceplates |  Screen Sire Method | Method | tioa Voltage Basing | Electrode | M:
T Inches Aagle Terminal (Anodeb)<
Degroes Yolts
Black-and-White Types
21AMP4A Yes FG 1946 x 1545 M M 90 Cavity Cap 12N 18000 Yes
21AP4 ] No FFG 184x13lg M M 70  MetalShell Lip 12D 18000  Yes
21AVP4B  [G] Yes FG 194 x15)fy E M 72 Cavity Cap 12L 20000  Yes
21AWP4 €] Yes FG 194 x 1514 M M 72 Cavity Cap 12N 18000 Yes
21CBP4A @ Yes FG 1944 x 1544 E M 90 Cavity Cap 12L 20000 No
21CQP4 [a) Yes FG  19x15lg E M 110 Cavity Cap TFA 18000 No
2I1DEP4A (G Yes FG 1944x15) E M 110 Cavity Cap  8HR 20000 No
21DFP4 @] Yes FG 194x15); E M 110 Cavity Cap 8HR 18000 No
21DLP4 [&] Yes FG 19%x15); E M 90 Cavity Cap 12L 20000 No.
21DSP4 =] Yes FG 195x15Y E M 90 Cavity Cap 12L 20000  No
21EP4B [&] Yes FGm 194x13% M M 70 Cavity Cap 12N 18000  Yes
21EQP4 @ Yes FG 19345 x 1514 E M 110 Cavity Cap 8JR 18000 No
21EVP4iv [al Yes FG 19445 x 15Y5 E M 110 Cavity Cap 8JK 20000~ No
21FAP4 (@] Yes FG 194 x15Y; E M 110 Cavity Cap 8JR  22000h No
21FDP4 (€] Yes FG 194 x 154 E M 110 Cavity Cap 8KW 20000 No
21FP4C [E] Yes FGm 1914x13% E M 70 Cavity Cap 12L 18000  Yes
21MP4 (5] No FFG 18%x13lf; E M 70  Metal-Shell Lip  12M 16000 Yes
21WP4A @ Yes FG 1734 x 1354 M M 70 Cavity Cap 12N 18000 Yes
21XP4A =] Yes FG  17%x13% E M 70 Cavity Cap 12L 18000  Yes
21YP4A @ Yes FG 1944 x 1435 E M 70 Cavity Cap 12L 18000 Yes
21ZP4B [al Yes FG 19)x1435 M M 70 Cavity Cap 12N 18000  Yes
23AHP4 @ Yes FG 19} x 154 E M 92 Cavity Cap 12L 220000 No
23ALP4K €] Yes FG 194 x 1514 E M 114 Cavity Cap 8HR 22000h No
23BJP4 6] Yes FG 19 x15)%4 E M 92 Cavity Cap 12L 25000% No
23BKP4 @" Yes FG 195 x 154 E M 92 Cavity Cap 12L 25000  No
23BLP4 [G  Yes FGr 195 x15Y% E M 92 Cavity Cap 12L 25000k No
23CP4 [GP  Yes FG  19%4x15Y E M 110 Cavity Cap  8HR 220000 No
23EP4 [GIr Yes FG 1954 x 1534 E M 110 Cavity Cap 8KP 22000  No
23FP4A €] Yes FG 19Y4x1514 E M 14 Cavity Cap  8HR 23500 No
23JP4 @" Yes FG 195 x 15Y4 E M 110 Cavity Cap TFA 22000hP No
23YP4 G Yes FG 1954 x 154 E M 92 Cavity Cap 12L 22000h No
24AEP4 [G] Yes FG 21%5 x 1674 E M 90 Cavity Cap 12L 20000 No
24AHP4 (] Yes FG 20)4x16% E M 110 Cavity Cap  8HR 20000 No
24ATP4 [q] Yes FG 21%; x 1674 E M 90 Cavity Cap 12L 20000 No
24AUP4 (€] Yes FG 21% x 1674 E M 90 Cavity Cap 12L 20000 No
24BAP4 @ Yes FG 210 x 1674 E M 110 Cavity Cap 8HR 20000p No
24CP4A [q] Yes FG 21%s x 1674 M M 90 Cavity Cap 12N 20000 Yes
27MP4 ] Yes FFG 230;x18) M M 90  Metal-Shell Lip 12D 18000  Yes
27RP4 (] Yes FG 24}{x18% M M 90 Cavity Cap 12N 20000  Yes
Color Types
15GP22* @ Yes CL 1% x 8% E M 45 Metal Flange 20A 20000 No
[21AXP22A' @ Yes FG 196 x 1514 E M 70 Metal Shell 14AH 25000 No
21CYP22AY @ Yes FG 1914 x 1534 E M 70° Two Cavity Caps 14AL 25000 No
21FBP22! . @ Yes FG 1934 x 15145 E M 70¢ Cavity Cap 14AU 27500h No
21FIP22! ©v Yes FGr 19} x15% E M 70e Cavity Cap 14AU 275000 No

-

Horizontal deflection angle.

Typical deflection factors
ultor voltage of 6000 volts:

.(volu dc/in.) for

[3

fe

late.

nmnxz<mm)l luuum—--)]
W2 15010 204

9. 8.4-volt, 450-milliampere heater.
b Design-Maximum Value.
i 2.68-volt, 450-milliampere heater.

For basing diagrams, see page 486.

v 33 x

Bipanel type.
Referred to Grid No. 1: Cathode-Drive v 6.3-volt, 1.6-ampere heater (three heaters

6.3-volt, 450-milliampere heater.

Service. Has low grid-2 voltage rating.

a ~

Treated to reduce specular reflection.
2.35-volt, 600-milliampere heater.

& This type has a flat, aluminized, filterglass,
phosphor-dot screen plate.

! 6.3-volt, 1.8-ampere heater (three heaters
paralleled internally).

parallcled internally).

€ <

This type has an integral protective window.
This type has an internal magnetic shield.
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RCA Receiving Tube Manual

Basing Diagrams for RCA Picture Tubes

r
7FA ANODE = Gj + Gg -+ CL 8K
ANODE = G3 -+ G -+ CL FOCUSING ELECTRODE = G ANODE = G + G5 + CL
FOCUSING ELECTRODE = G4 FOCUSING ELECTRODE = G,

[
ANODE = G + G5 + CL ANODE = G4 + CL ANODE = Gg + g + Cl
FOCUSING ELECTRODE = G FOCUSING ELECTRODE = G3 FOCUSING ELECTRODE = G4

G3 Ic

1248
ANODE = G3 + Gy + CL

FOCUSING ELECTRODE = Gy ‘o &733'&31 Sl o

ANODE

12
ANODE = G3 + Gg + CL 12M 1N
FOCUSING ELECTRODE = G oo i ANODE = G + L
3 = G4

(14AL}
CAP OVER PIN No. |
= G4 + Gy
CAP OVER PIN No.2 =ANODE
= Gg + CL & HIGH-VOLTAGE
TERMINAL. Connect High-Volt-
age Supply to this Cap and alse
connect 50,000 - hm. resistor
between this Cap and the Cap
over Pin No. 1.
FOCUSING ELECTRODE = Gg

14AH
ANODE = G4 + Gg + CL + R
FOCUSING El!q?loni =63

4R 20A
ANODE = G4 + Gg + CL ANODE = G + G4 + €L ANODE = Gg + G4 + CL
FOCUSING ELECTRODE = G FOCUSING ELECTRODE = Gy FOCUSING ELECTRODE = Gy
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Electron Tube

Testing

The electron tube user—service
man, experimenter, or non-technical
radio listener—is interested in knowing
the condition of his tubes, since they

govern the performance of the devicein -

which they are used. In order to deter-
mine the condition of a tube, some
method of test is necessary. Because the
operating - capabilities and design fea-
tures of a tube are indicated and de-
scribed by its electrical characteristics,
a tube is tested by measuring its charac-
teristics and comparing them with val-
ues established as standard for that type.
Tubes which read abnormally high with
respect to the standard for the type are
subject. to criticism just the same as
tubes which are too low.

Certain practical limitations are
placed on the accuracy with which a
tube test can be correlated with actual
tube performance. These limitations
make it impractical for the service man
and dealer to employ complex and costly
testing equipment having laboratory ac-
curacy. Because the accuracy of the tube-
testing device need be no greater than
the accuracy of the correlation between

test results and receiver performance, .

and since certain fundamental charac-
teristics are virtually fixed by the manu-
facturing technique of leading tube man-
ufacturers, it is possible to' employ a
relatively simple test in order to deter-
mine the serviceability of a tube.

In view of these factors, dealers and
service men will find it economically ex-
pedient to obtain adequate accuracy and
‘simplicity of operation by employing a
device which indicates the status of a
single characteristic. Whether the tube
is satisfactory or unsatisfactory is judged
from the test result of this single charac-
teristic. Consequently, itis very desirable
that the characteristic selected for the
test be one which is truly representative
of the tube’s over-all condition.

The following information and cir-
cuits are given to describe and illustrate
general theoretical and practical tube-

tester considerations and not to provide
information on the construction of a
home-made tube tester. In addition to
the problem of determining what tube
characteristic is ' most -representative of
performance. capabilities in all types of
receivers, the designer of a home-made
tester faces the:difficult problem of de-
termining satisfactory limits for his par-
ticular tester. Getting information of this
nature, if it is to be accurate and useful,
isabigjob. Itrequires the testing of many
tubesof each type, testing of many types,
and correlation of the data with per-
formance in many kinds of equipment.

Short-Circuit Test

The fundamental circuit of a short-.
circuit tester is shown in Fig. 99. Al-
though this circuit is suitablefor tetrodes

‘and types having, less than four elec-

trodes, tubes of more electrodes may be
tested by adding more indicator lamps
to the circuit. Voltages are applied be-
tween the various electrodes with lamps
in series with the electrode leads. The
value of the voltages applied will depend

L
6"—|I7V. AC"6

Fig. 99

on the type of tube being tested and its
maximum ratings. Any two shorted elec-
trodes complete a circuit and light one
or more lamps. Since two electrodes may
be just touching to give a high-resistance
short, it is desirable that the indicating
lamps operate on very low current. It is
also desirable to maintain the filament
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or heater of the tube at its operating
temperatureduring theshort-circuit test,
because short-circuits in a tube may
sometimes occur only when the elec-
trodes are heated. However, a short-
circuit  tester having too high a sensi-
tivity may indicate very-high-resistance
shorts that do not adversely affect tube
operation.

Selection of a Suitable
Characteristic for Test

Somecharacteristicsof atubearefar
more important in determining its oper-
ating worth than are others. The cost of
building a device to measure any one of
the more important characteristics may
be considerably higher than that of a
device which measures a.less representa-
tive characteristic. Consequently, three
‘methods of test will be discussed, rang-

ing from relatively simple and inexpen-.

sive equipment to more elaborate, more
accurate, and more costly devices.

An emission test is perhaps the
simplest method of indicating a tube’s
condition. (Refer to Diodes, in ELEC-
TRONS,ELECTRODES, AND ELEC-

“TRON TUBES SECTION, for a discus-
sion of electron emission.) Since emission
falls off as the tube wears out, low emis-
sion is indicative of the end of tube
serviceability. However, the emission
test is subject to limitations because it
tests the tube under static conditions
and does not take into account the ac-
tual operation of the tube. On the one
hand, coated filaments, or cathodes,
often develop active spots from which
the emission is so great that the rela-
tively small grid area adjacent to these
spots cannot control the electron stream.
Under these conditions, the total emis-
sion may indicate the tube to be normal
although the tube is unsatisfactory. On
the other hand, coated types of filaments
are capable of such large emission that
the tube will often operate satisfactorily
after the emission has fallen far below
the original value.

Fig. 100 shows the fundamental cir-
cuit diagram for an emission test. All of
the electrodes of the tube, except the
cathode, are connected to the plate. The
filament, or heater, is operated at rated
voltage; after the tube has reached con-
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stant temperature, a low positive volt-
age is applied to the plate and the elec-

' tron emission is read on the meter. Read-

ings which are well below the average for
a particular tube type indicate that the
total number of available electrons has

‘been so reduced that the tube is no

longer able to function properly.

Fig. 100

A transconductance test takes
into account a fundamental operating
principle of the tube. (This fact will be
seen from the definition of transconduct-
ance in the Section on ELECTRON
TUBE CHARACTERISTICS.) It fol-
lows that transconductance tests, when
properly made, permit better correlation
between test results and actual perform-
ance than does a straight emission test.

There are two forms of transcon-
ductance test which can be utilized in a
tube tester. In the first form (illustrated
by.Fig. 100 giving a fundamental circuit
with a tetrode under test), appropriate
operating voltages are applied to the

DIRECT
CURREINT
METER

electrodes of the tube. A plate current
depending upon the electrode voltages
will then be indicated by the meter. If
the bias on the grid is then shifted by
the application of a different grid volt-
age, a new plate-current reading is ob-
tained. The difference between the two
plate-current readings is indicative of
the transconductance of the tube. This



method of transconductance testing is
commonly called the ‘“‘grid-shift”’ meth-
od, and depends on readings under static
conditions. The fact that this form of
test is made under static conditions im-
poses limitations not encountered in the
second form of test made under dynamic
conditions.

The dynamic transconductance test
illustratedin Fig.102 givesafundamental
circuit with a tetrode under test. This
method is superior to the static trans-
conductance test in that ac voltage is
applied to the grid. Thus, the tube is
tested under conditions which approxi-
mate actual operating conditions. The
alternating component of the plate cur-
rent is read by means of an ac ammeter
of the dynamometer type. The trans-
conductance of the tube is equal to the

AC
INPUT

AC
@“ METER

=il

oot
P R ey

Fig. 102

ac plate current divided by the input-
signal voltage. If a one-volt rms signal
is applied to the grid, the plate-current-
meter reading in milliamperes multi-
plied by one thousand is the value of
transconductance in micromhos.

The power-output test probably
gives the best correlation between test
results and actual operating performance
of a tube. In the case of voltage ampli-
fiers, the power output is indicative of
the amplification. and output voltages
obtainable from the tube. In the case of
power-output tubes, the performance of

“the tube is closely checked. Conse-
quently, although more complicated to
set up, the power-output test will give
closer correlation with actual perform-
ance than any other single test.

Fig. 103 shows the fundamental cir-
cuit of a power-output test for class A
operation of tubes. The diagram illus-
trates the method for a pentode. The ac
output voltage developed across the

Electron Tube Testing

plate-load impedance (L) is indicated by

‘the current meter. The current meter is

isolated as far as the de plate current is
concerned by the capacitor (C). The
power output can be calculated from the

Fig. 103

current reading and known load resist-
ance. In this way, it is possible to deter-
mine the operating condition of the tube
quite accurately.

Fig. 104 shows the fundamental cir-
cuit of a power-output test for class B
operation of tubes. With ac voltage ap-
plied to the grid of the tube, the current
in the plate circuit is read on a de milli-
ammeter. The power output of the tube
is approximately equal to:

(Ib® X R1)/0.405,

where P, is the power output in watts,
Ib is the de current in amperes, and Ry,
is the load resistance in ohms.

Essential Tube-Tester Requirements

1. The tester should provide for
making a short-circuit test before meas-
urement of the tube’s characteristics.

2. It is important that some means
of controlling the voltages applied to the
electrodes of the tube be provided. If the
tester is ac operated, a line-voltage con-
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trol permits the supply of proper:elec-
trode voltages..
3. It is essential that the rated volt-

age-applied to the filament or heater be -

maintained accurately.
4. Itissuggested that the character-
istics test follow one of the methods de-

scribed. The method selected and the:

quality of the parts used in the test will
depend upon the user’s requirements.

Tube-Tester Limitations

A tube-testing device can only indi-
cate the difference between a given tube’s
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characteristicsand thosewhicharestand-
ard for that particular type. Since the

operating conditions imposed ‘upon -a -

tube of a given type may vary within
wide limits, it is impossible for a tube-

. testing device to evaluate tubes in terms

of performance capabilities for-all appli-
cations. The tube tester, therefore, can-
not be looked upon as a final authority
in determining whether or not a tube is
always satisfactory. Actual operating
test in the equipment in which the tube
is to be used will give the best possible

‘indication of a tube’s worth.



Resistance-Coupled
Amplifiers

e

Resistance-coupled, audio-frequency
voltage amplifiers utilize simple compo-
nents and are capable of providing essen- | Type Chart No, | Type ChartNo.
gy it amlifetion ovr a v | gavs 2 |ecor s
: 3AV6 9 | 6CN7 5
3BC5 11 | 6EU7 9
Suitable Tubes 3CB6 10 | 6FQ7 8
In this section, data are given for | 3CF6 11 | 6J5 8
over 50 types of tubes suitable for use
in resistance-coupled circuits. These types
include low- and high-mu triodes, twin | 4AU6 2 | 6SL7GT 5
triodes, triode-connected pentodes, and | 4BC5 11 | 6SN7GTB 8
pentodes. The accompanying key to tube | 4BQ7A 10 | 6T8A 5
types will assist in locating the appro- | 4BZ7 10 | 7AU7 3
priate data chart. 4CB6 11 | 8CG7 8
Circuit Advantages
For most of the types shown, thedata | 6BK7A 10 | 12ATé6 5
pertain to operation with cathode bias; | 5BQ7A 10 | 12AT7 4
for all of the pentodes, the data pertainto | 5T8 5 | 12AU6 2
operation with series screen-grid resistor. | 6AB4 4 | 12AU7A 3
The use of a cathode-bias resistor where | 6AG5 11 | 12AVe6 9
feasible and a series screen-grid resistor
where applicable offers several advantages
over fixed-voltage operation. 6ATS6 5 | 12AX7 9
The advantages are: (1) effects of | 6AUGA 2 | 12AX7A 9
possible tube differences are minimized; | 6AV6 9 | 12AY7 1
(2) operation over a wide range of plate- | 6BC5 11 | 12SL7GT 5
supply voltages without appreciable | 6BK7B 10 | 12SN7GTA 8
change in gain is feasible; (3) the low
frequency at which the amplifier cuts off
is easily changed; and (4) tendency to- 6BQ7A 10 | 20EZ7 9
ward motorboating is minimized. 6BZ7 10 | 5879P 6
6C4 3 | 5879T 7
6CB6 11 | 7025 9
Number of Stages 6CB6A 11 | 7199P 12
These advantages can be enhanced 6CF6 11 | 7199T 13
by the addition of suitable decoupling
filters in the plate supply of each stage
of a multi-stage amplifier. With proper T=Triode Unit or Triode Connection
filters, three or more amplifier stages can P=Pentode Unit or Pentode Connection
be operated from a single power-supply
unit of conventional design without en-
countering any difficulties due to coupling KEY TO CHARTS
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through the power unit. When decoupling
filters are not used, not more than two
stages should be operated from a single
power-supply unit.

Symbols Used in Resistance-
Coupled Amplifier Charts

C = Blocking Capacitor (uf).

Cx = Cathode Bypass Capacitor (uf).

Cg: = Screen-Grid Bypass Capacitor
(uf).

Epb = Plate-Supply Voltage (volts).
Voltage at plate equals plate-
supply voltage minus drop in Ry
and Rk.

Rx = Cathode Resistor (ohms).

Rg, = Screen-Grid Resistor (megohms).

Rg = Grid Resistor (megohms)
for following stage.

R, = Plate Resistor (megohms).

V.G.= Voltage Gain.

Eo = Output Voltage (peak volts).
This voltage is obtained across
Rg (for following stage) at any
frequency within the flat region
of the output vs. frequency curve,
and is for the condition where the
signal level is adequate to swing
the grid of the resistance-coupled

amplifier tube to the point where -

its grid starts to draw current.

Note: The listed values for E,are the peak out-
put voltages available when the grid is driven
from a low-impedance source. The listed values
for the cathode resistors are optimum for any
signal source. With a high-impedance source, pro-
tection against severe distortion and loss of gain
due to input loading may be obtained by the use
of a coupling capacitor connected directly to the
input grid and a high-value resistor connected
between the grid and ground.

General Circuit Considerations

In the discussions which follow, the
frequency (f2) is that value at which the
high-frequency response begins to fall

420~ f2
FREQUENCY ==

PEAK OUTPUT VOLTS
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off. The frequency (f:) is that value at
which the low-frequency response drops
below a satisfactory value, as discussed
below. A variation of 10 per cent in values
of resistors and capacitors has only slight
effect on performance. One-half-watt re-
sistors are usually suitable for R, Rg,
Ry, and Rk resistors. Capacitors C and
Cg: should have a working voltage equal
to or greater than Epp. Capacitor Ck
may have a low working voltage in the
order of 10 to 25 volts.

Triode Amplifier
Heater-Cathode Type

Capacitors C and Cx have been
chosen to give an output voltage equal
to 0.8 E, for a frequency (f:) of 100
cycles. For any other value of f,, multi-
ply values of C and Cix by 100/f.. In the

g
) |
A Eo
RP Rg
Ck Rk
Diagram No. 1

case of capacitor Cy, the values shown
in the charts are for an amplifier with de
heater excitation; when ac is used, de-
pending on the character of the asso-
ciated circuit, the gain, and the value
of f,, it may be necessary to increase the
value of Cx to minimize hum disturb-
ances. It may be desirable to operate the
heater at a positive voltage of from 15
to 40 volts with respect to the cathode.
The voltage output at f. of ‘“n” like
stages equals (0.8)? X E,, where E, is
the peak output voltage of final stage.
For an amplifier of typical construction,
the value of f, is well above the audio-
frequency range for any value of R,.

Pentode Amplifier
Filament-Type
Capacitors C and Cg, have been

chosen to give an output voltage equal
to 0.8 X E, for a frequency (f:) of 100



cycles. For any other value of f;, multi-
ply values of C and Cg. by 100/f:. The
voltage output at f, for “n” like stages
equals (0.8)® X E, where E, is peak out-
put voltage of final stage. For an ampli-
fier of typical construction, and for R,
values of 0.1, 0.25, and 0.5 megohm, ap-
proximate values of f; are 20000, 10000,
and 5000 cps, respectively. Note: The

Al
1A}
c
<~
SEE Eo
NOTE Rg
TEXT

Diagram No. 2
values of input-coupling capacitor in
microfarads and of grid resistor in meg-
ohms should be such that their product
lies between 0.02 and 0.1. Values com-
monly used are 0.005 uf and 10 megohms.

Pentode Amplifier
Heater-Cathode Type

Capacitors C, Cx, and Cg: have
been chosen to give an output voltage
equal to 0.7 X E, for a frequency (f:) of

Resistance-Coupled Amplifiers

100 cycles. For any. other value of fi,
multiply values of C, Ci, and Cg. by
100/f.. In the case of capacitor Cg, the
values shown in the charts are for an
amplifier with dc heater excitation; when

= = Eb =
Diagram No. 3

ac is used, depending on the character
of the associated circuits, the voltage
gain, and the value of f,, it may be neces-
sary to increase the value of Cx to mini-
mize hum disturbances. It may be de-
sirable to operate the heater at a positive
voltage of from 15 to 40 volts with re-
spect to the cathode. The voltage out-
put at f; for “n” like stages equals (0.7)»
X E, where E, is peak output voltage
of final stage. For an amplifier of typical
construction, and for R, values of 0.1,
0.25, and 0.5 megohm, approximate val-
ues of f; are 20000, 10000, and 5000 cps,
respectively.

(See page 492 for explanation of column headings)

[Ew] Ro| Re | Re2| R Caa] a| ¢ [E] via]
o1 | 0.24 | - | 1800 - —a - 13 24
90| 0.24 | 051 | - | 3700 - - - 14 26
0.51 ] 1.0 - | 7800 - - - 16 27
01 | 024 | - | 1300 - - - 31 27
180 | 0.24 | 0.51 | - | 2800 - - - 33 29
0.51 | 1.0 - | 5700 - - - 33 30
01 | 024 | - | 1200 - - - 58 28 12AY7°
300 | 0.24 | 051 | - | 2300 - - - 30 30 ..
0.51 | 1.0 ~ | 4800 - - - 56 31 See Circuit
Diagram 2
@ One triode unit. * Peak volts.

4 Coupling capacitors should be selected to give desired frequency response. Cathode

resistors should be adequately bypassed.
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(See page 492 for explanation of column headings)

[ Ew] Ro| Re | Re2| Re [ Caa| e [ © [Eo*] viG]

0.22 | 0.340{ 2700 | 0.057| 5.8 |o0.0081 16 79
0.22 | 047 | 0370| 2000 {0.050| 5.4 [o0.0055]| 22 | 104

1.0 | 0.380| 3100 |o0.050| 5.3 | 00034 25 | 125

0.47 | 1.00 | 6000 [o0.027| 2.8 |0.0042| 13 | 105

90 | 047 | 1.0 | 1.00 | 6200 |0.023| 2.7 {00027 17 | 137

3AU6 2.2 | 1.00 | 6300 | 0.027] 2.8 | 0.0019| 25 | 161
4AU6 1.0 | 1.0 | 10800 | 0.017| 1.7 | 0.0025| 10 | 139
6AU6GA 10 | 22 | 240 | 13100 |0.017| 1.7 | 00017 19 | 184
12AU6 0.22 | 0.520| 1340 | 0.050| 8.8 |o0.0081| 31 | 143
0.22 | 0.47 | 0.520| 1390 |0.059| 87 |0.0053| 43 | ‘192

1.0 | 0520 1420 |0.050| 8.6 [0.0032| 48 | 223

0.47 | 1.05 | 2700 |0.039| 5.5 |0.0041| 34 | 189

180 | 047 | 1.0 | 1.5 | 2880 |0.037| 5.4 |o0.0027| 43 | 249

See Circuit 22 | 1.20 | 2960 [0.036| 5.4 |o0.0019| 50 | 294
Diagram 3 1.0 | 240 | 5500 |0.028| 3.2 |0.0023| 33 230
1.0 | 22 | 270 | 6000 |0.022| 2.8 |o0.0015| 40 | 323

0.22 | 0.530| 780 |0.077 | 13.2 |0.0082 | 53 | 200

0.22 | 047 | 0.540| 783 |0.077 | 13.2 | 0.0053 | 65 | 270
1.0 | 0.540{ 800 |0.077] 131 |o0.0033] 74 | 316
047 | 1.15 | 1500 |0.057| 8.4 | 0.0045] 56 | 275

300 | 047 | 1.0 | 1.22 | 1650 |0.049| 7.4 00027 72 | 357

22 | 131 | 1720 |0.045| 7.2 |o0.0017| 82 | 418

1.0 | 2.50 | 3300 [0.036| 5.3 |o0.0022| 57 | 352

1.0 | 22 | 2.80 | 3500 [0.031] 42 |o.0015| 72 | 466

0047 | - | 1600 | - | 32 |o.061 9 10

0.047 | 0.1 - tseo| - |25 |oo | n 1

0.22 - | 200 | - | 20 {005 | 14 | 11

0.1 = [ 3000 - [ 16 |0032 | 10 1

9 | 01 | 022 - | 30| - | 11 |05 | 15 11

0.47 - | as00 | - | 1.0 |o007 | 18 11

0.22 - | 6800 | - | 07 |oo01s | 14 11

0.22 | 047 - | 9s00 | - | o5 |o0o06s| 20 11

6C4 1.0 - |1s00 | - | 0.43 | 00035 | 24 11
7AU7°® 0.047 | - 920 | - | 39 |oo62 | 20 | 1
0.047 | 0.1 - | 1200 | - | 29 |o037 | 26 | 12

12AU7A°® 0.22 - | 1400 - | 25 |oo16 | 29 12
0.1 - | 2000 = | 19 |o0032 | 24 12

180 | 0.1 | 0.22 - | 200 | - | 14 |oo6 | 33 | 12

0.47 - | 3600 - | 11 [o0007 | %0 12

- 0.22 - | s300| - | 08 |oo1s | a1 12

See Circuit 0.22 | 0.47 - | 830 | - | 0560007 | 44 12
Diagram 1 1.0 - 10000 - 0.48 | 0.0035 | 54 12
0.047 | - 870 | - | 41 |0.065 | 38 12

0.047 | 0.1 - | 1200| - | 30 |o0034 | s2 12

0.22 - 1500 | - | 2.4 |06 | 68 | 12

0.1 -~ |00 | = [ 19 [o003z | 44 | 12

300 | 0.1 | 022 - ]300 | -~ | 13 |oo6 | 68 12

0.47 - | 4000 | - | 11 |o0o007 | 80 | 12

0.22 - | s300| - | o9 |oots | s7 | 12

022 | 0.47 - | 8800 | - | 0520007 | 82 12

1.0 - 11000 | - | o046 |o0.003s | 92 12

@ One triode unit. *Peak volts.
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(See page 492 for explanation of col headings)

|Eww|[Rp | Re | Ra2] Re | Coa] o | € | Eo*|v.G)

0.1 - | 2680 - | .24 | o.026 8 24
0.1 022 ~-'| 3060° - ].200 | 0014 | 11 25
047 =~ | 3390 - | 1.84 | 0.0074 | 13 28
022 - | 5500 | - - |.133| 0.0136 | 10 25
90 | 0.22 | 047| - | 6300 - 1.01.| 0.0067 | 14 28
1.0 - | 6930 - 0.92 | 0.0038 | 15 28
0.47 - 10900 - 0.63 | 0.007 13 26 lgﬁg;.
047 ] 1.0 | =~ [12500 - 052 | 0.0043 | 14 28 ‘
2.2 - | 13500 - 0.47 | 0.0031 | 18 28
0.1 - | 1407 - 3.6 | 0.029 20 31
01 | 022 - | 1674 - 3.0 | -0.016 28 33 ..
047| - | 1786 - | 26 | o008 | 31 | 34 See Circuit
Diagram 1
022 | - | 2890 - 1.75 | 0.0140 | 24 33
180| o0.22] 047 | - | 3860 - 1.34 [ 0.0077 | 35 33
1.0 - | 4660 - | 114 | 0.0047 | 42 33
047 | - | 6960 - 0.83 | 0.0075 | 31 31
0.47 | 1.0 - | 8450 - 0.67 | 0.0046 | 39 32
2.2 ~ | 9600 - 0.55" | 0.0032 | 45 32
101 - | o7 - 4.0 | 0.028 37 34
01 [o0.22 | - | 1404 - 3.1 | 0.015 57 34
047 | - | 2169 | - 25 |[0.0083 | 78 33
022 | - | 2510 - 1.9 |o.015 50 33
300 | 022 | 047 | - | 4200 - 1.3 | 0.0074 | 78 33
1.0 - | 4950 - 1.1 | 0.0046 | 85 32
047 | - | s700 - | 090 |o0.0076 | 57 33
0.47 | 1.0 - | 8720 | - |-0.62 |.0:0041 | 81 32
2.2 - ] 9700 - 1-0.57 |.0.0030:| 88 32
0.1 - | 4200 | - |.25 |0.025 | 54 | .22
0.1 0.22 - | 4600 | - 22 [o0014 | 75 |. 27
0.47 - | 4800 | - 120 |o0.0065| 9.1 30,
0.22 - [7000 | =~ 1.5 {0013 | 73| 30
90 | 0.22 | 0.47 - | 780 | - |13 [o.007 10 34
1.0 ~ | 8100 ] - 1.1 | 0.0035 | 12 37
'] 047 | - |12000 | =~ | 0.83|0.006 |. 10 36
047 | 1.0 - 14000 | - [0.7 [0.0035 | 14 | -39
2.2 - .l15000 | - |06 |0002 |.16 a1
0.1 - {1900 | - |36.|0.027 19 30
01 | o022 - [2200] - |31 |0o014.| 25| 35 578
047 | =~ .| 2500 | - 2.8 | 0.0065 | .32 37 ‘6AT6
“0.22 - | 3400 | - 22 |0.014 | 24 38
180 | 0.22 | 0.47 - | 4100 | - 1.7 | 0.0065 | 34 42 6CN7
1.0 - | 4600 | - 1.5 | 0.0035 | 38 44 6SL7GTe
©0.47 - | 6600 | -~ 1.1 | 0.0065 | 29 44 ’
047 | 1.0 - |80 | - 0.9 |0.0035 | 38 46 6T8A
2.2 - 9100 | - 0.8 | 0.002 43 47 12AT6
0.1 - 1500 | - |44 |o0.027 40 |- 34 T2SL7GTe
01 ‘| 022} - [180 | - 3.6 |0.014 |-54 38
0.47 - 2100 { - |3.0 |0.0065 | 63 41 )
0.22 - 2600 | - 2.5 |o0.013 51 42 o
2300 |.0.22 | 0.47 -~ 320 | - 1.9 | 0.0065 | 65 46 See Circuit
0.1 - 3700 - 1.6 0.0035 77 48 ’Diagram 1
0.47 - |s20 | - 1.2 | 0.006 61 48
047 | 1.0 - |e6300 | - 1.0 |0.0035 | 74 50
2.2 - |7200 | - 0.9 |0.002 85 51
® One triode unit. * Peak volts.
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(See page 492 for explanation of column headings)

[Evb [Ro [ Re [Re2| Re [Cex Jox | © [Eo* [ ViG]

0.1 0.044 | 4.6 0.020 13 29

0.1 0.22 |0.35] 1700 | 0.046 | 4.5 0.012 17 39

0.47 0.047 | 4.4 0.006 20 47

0.22 0.034 | 3.2 0.010 15 43

90 | 0.22{ 0.47 | 0.80| 3000 | 0.035 | 3.1 0.005 21 | 59

‘1.0 0.036 | 3.0 0.003 24 67

5879 0.47 0.021 | 1.8 0.005 21 59
0.47| 1.0 1.9 7000 | 0.022 | 1.7 0.003 25 75

2.2 0.023 | 1.7 0.002 28 87

. 0.1 0.060 | 7.4 0.020 24 39
See Circuit 0.1 0.22 | 0.35 700 | 0.062 | 7.3 0.012 28 56
Diagram 3 0.47 0.064 | 7.2 | 0.006 33 65
: 0.22 0.045 | 5.5 0.010 24 65

180 | 0.22| 0.47 | 0.80| 1200 | 0.046 | 5.3 0.005 31 87

1.0 |- 0.048 | 5.2 0.003 34 | 101

0.47 0.033 | 3.5 0.005 27 98

0.47 1.0 1.9 2500 | 0.034 | 3.4 0.003 32 | 122

2.2 0.035 | 3.3 0.002 37 | 140

0.1 0.075 [10.8 0.020 25 51

0.1 0.22 | 0.35 300 | 0.077 |10.6 0.012 32 68

0.47 0.080 [10.5 0.006 35 83

0.22 0.056 | 7.9 0.010 28 81

300 | 0.22 | 047 |o0.80| 600 | 0.057 | 7.5 0.005 37 | 109

1.0 0.058 | 7.4 0.003 41| 123

0.47 0.044 | 5.3 0.005 34 | 125

0.47 | 1.0 1.3 1200 | 0.046 | 5.2 0.003 42 | 152

2.2 0.047 | 5.1 0.002 48 | 174

0.047 [ - 1800 - |29 0.060 9 10

0.047| 0.1 - | 2100 - |24 0.033 12 11

0.22 - | 2200 - |23 0.016 14 21

0.1 - | 3200 - |18 0.027 10 12

90 | 0.1 0.22 - | 3900 - (13 0.015 13 13

As Triode: 0.47 - | 4300 - |10 0.007 16 13
0.22 - | 6200 - | 087 | 0.015 12 13

5879 0.22 | 0.47 - | 8100 - | 0.53 | 0.006 16 13
1.00 - | 9000 - | 0.49 | 0.003 19 14

0.047 | - 1200 - |35 0.063 21 12

L. 0.047| 0.1 - 1600 - |26 0.033 29 13
Se'c Circuit 0.22 - 1800 - 2.4 0.016 35 13
Diagram 1 o1 | - | 2200 - |19 [oo03t | 26 | 13
180 | 0.1 0.22 - 2900 - | 1.35 | 0.015 33 14

0.47 - | 3400 - |11 0.007 40 14

0.22 - | 4500 - 1092 | 0.015 28 14

0.22 | 0.47 - | 6400 - | 061 | 0.006 39 14

1.00 - | 8200 - | 0.52 | 0.003 47 14

0.047 | - 1100 - |39 0.063 42 13

0.047[ 0.1 - 1500 - |28 0.033 65 13

0.22 - 1700 - |25 0.016 71 14

0.1 - 2000 - |21 0.032 45 15

300 | 0.1 0.22 - | 3400 - |14 0.015 74 15

0.47 - | 3700 - |11 0.007 83 15

0.22 - 4300 - o097 |o.015 50 15

0.22 | 0.47 - 7200 - {063 | coo7 83 15

1.00 - 7400 - | o0.63 | 0.003 94 15

* Peak volts.
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(See page 492 for explanation of col headings)

[Eow| Ro| Re| Rez| Re [ Caz| | © | Eo*| v.G|

0.047| - 1870 | - | 3.1 [o0o063 | 14 | 13
0.047 | 0.1 - 2230 | - 25 [0031 | 18 | 14
022 | - | 2500 | - 2.1 (0016 | 20 | 14
0.1 - | 3370 - 18 |003¢ | 15 | 14
90 [o1 (o022 | - | 400 - 13 |0015 | 20 | 14
047 | - 4800 | - 11 |owoos | 23 | 15 6CG7°
022 | - | 7000| - | 080 |oo13 | 16 | 14 6FQ7
022 047 | - | o100 | - | o065 0007 | 22 | 14 6J5
100 | - J10s00 | - | o0.60 [0.004 | 25 | 15
(]
0.047 | - 1500 | - | 3.6 [0.066 | 33 | 14 65;‘53;3
0.047 | 0.1 - 1860 | - 29 0055 | 41 | 14
022 | - 2160 | - 22 o015 | 47 | 15
12SN7GTA®
0.1 - | ams0 | - 1.8 o028 | 35 | 15
180 |01 Jo22 | - | 3550 | - 14 |oo1s | 45 | 15
047 | - 4140 | - 13 Jooo7 | 51 | 16
022 | - 5150 | - 1.0 o016 | 36 | 16
022 |047 | - 7000 | - | 071 {0007 | 45 | 16 o
1.00 - 7800 - 0.61 |0.004 51 16 Se.e Circuit
0.047 | - 1300 | - | 36 |oo6r | 59 | 14 Diagram 1
0.047 | 0.1 - 1580 | - | 30 o032 | 73 | 15
022 | - 1800 | - 25 (0015 | 83 | 16
0.1 - 2500 | - 1.9 o031 | 68 | 16
300 [o1 Jo22 | - | 3130 | - 1.4 o014 | 82 | 16
047 | - | 3900 | - 1.2 |0.0065 | 96 | 16
022 | - | 4800 | - | 095 {0015 | 68 | 16
022 |o0a7 | - 6500 | - | 0.69 [0.0065 | 85 | 16
100 | - 7800 | -~ | 0.58 |0.0035 | 96 | 16
0.1 - Jas00 | - |27 |o023]| 5 | 20
0.1 Jo.22| - |4700 | - |24 |0.013] 6 | 35
0.47 | - |4800 | - |23 |o0.007 | 8 | a1
022 - 7000 | - [1.6 0012 ] 6 | 39
9 |0.22 |0.47 | - | 7400 | - [1.4 |0.006 | o | as
1.0 - | 7600 | - |1.3 [0.003 | 11 | 48 3AV6
0.47 | - 12000 | - | 0.9 [0.006 | 9 | 48 ‘
0.47 | 1.0 -~ |13000.| - | 0.8 |0.003 | 11 | 52 6AV6
2.2 - 14000 - 0.7 0.002 13 55 6EU7.
0.1 - |10 | - | 4.0 [o0.025 |18 | 40
0.1 |[0.22| - | 2000 | - |3.5]0.013] 25 | 47 12AVé6
0.47| - | 2200 | - | 3.1 |o0.006 | 32 | 52 12AX7°
0.22 - 3000 | -~ 2.4 | 0.012 | 24 53 A®
180 | 0.22 |0.47| - | 350 | -~ | 2.1 |o0.006 | 3¢ | 59 12AX7e
1.0 - 3900 | - 1.8 [ 0.003 | 39 | 63 20EZ7
0.47 | - 5800 | - 1.3 | 0.006 | 30 62 7025°
0.47 | 1.0 - | 6700 - | 1.1 |o0.003 | 30 | 66
2.2 - | 7400 | - | 1.0 |o0.002 | 25 | 68
0.1 - | 1300 - | 4.6 [0.027 [ 43 | a5 -
0.1 f[o0.22| - | 150 - | 4.0 o013 | 57 | 52 See Circuit
047| - | 1700 - | 3.6 [0.006 | 66 | 57 Diagram 1
0.22| - | 2200 - | 3.0 |o0.013 | 54 | 50
300 |0.22 |0.47| - | 2800 - | 2.3 [ 0.006 | 69 | 65
1.0 - | 3100 - | 2.1 |o0.003| 79 | 68
0.47| - | a300| - | 1.6 | 0.006 | 62 | 69
0.47 | 1.0 - | 520 - | 1.3 0003 |77 | 73
2.2 - | se00| - | 1.1]0.002] 92| 75

@ One tricde unit, * Peak volts.
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(See page 492 for explanation of column headings)

[Ew]Re [Re JRe2 [ Re [ G2 Jou | ¢ JE*[V.G]

0.047| - 1580 - 140 | o0.058 9 |18
0.047| 0.10 | - 1760 - 3.5 | 0.032 13 19
0.22 | - 1820 - 3.0 |.0.015 16 20
01 | - 2920 - 2.1 |.0.029 12 19
90 | 0.1 {022 | - [.3570 - 1.7 ] 0.015 17 .} 20
4BQ7A° 0.47 | - 4020 - 1.4 | 0.0075 20 20
o ‘ 0.22 | - .| 6040 - 0.98 | 0.0135 16 19
4BZ7 022 | 047 | - | 7500 - o8 [ 00075 |.21 | 20
5BK7A® 1.0 - 8800 - 0.63. | 0.0036 25 20
5BQ7A° 0.047 | = 694 - 6.0 - | 0.062 25 23
5BQ . 0.0471{ 0.1 - | 817 - 4.4 | 0.032 32 24
6B‘K7B. 0.22 - 905 - - . |40 | o0.0155 35 25
» 6BQ7A' 0.1 - 1596 - 2.80 | 0.030 30 | 23
A Py 1180 | 010 [ o022 | - 1630 - .} 2.30 | 0.0152 |32 24
6BZ7 0.47 | - 1860 - 2.00 | 0.0073 38 24
fo22 | - |3950 - 1.24° | 0.0150 35| 22
0.22 | 047 | - 4500 - 0.96 | 0.0072 |41 23
See Circuit. 1.0 .| - 5530 - 1079 | 0.0038 49 23
Diagram 1 .} 0047 - 438 ~ +16.70 | 0.062 38 26
0.047 | 0.1 - 542 - | 5.50 | 0.032 48 27
-l o022 | - 644 - 4.30 | 0.016 57 27
. .l 010 | - 1009 - 3.5 .| 0031 42 25"
300 | 0.10 |-022 | - 1332 - J.25 | 0.015 56 26
047 | - .| 1609 - 2.1 | 0.0074 64 |25
) 0.22. | — 2623 - 1.5 | 0.015 - 50 24
022 | 047 | - | 3900 - |11 |.0.0073 70 24
1.0 - | 4920 - 0.88 -| 0.0039 84 24
0.22 ‘| 0.480] 3800 | 0.046 | 5.5 | 0.0084 10 89
0.22 | 0.47 | 0.480[-3800 | 0.049 [ 5.5 | 0.0054 16 | 114
1.0 | 0.500| 4400 | 0.045 | 5.3 | 0.0034 23 | 128
0.47 | 1.04 | 7200 | 0.033 | 2.9 | 0.0044 10 | 111
9 | 0.47 | 1.0 1.04 | 7700 | 0.033 | 2.8 | 0.0029 | 15 | 133
2.2 1.10 | 8400 | 0.031 | 2.6 | 0.0020 18 | 152
3BC5 1.0 | 2.50 {16000 | 0.018 | 1.4 | 0.0023 10 | 118
3CB6 1.0 | 2.2 2.50 |18600 | 0.016 | 1.2 | 0.0017 11 | 139
* |'0.22 | 0.550].1600 |-0.072 { 9.5 |-0.0090 | .30 | 161
3CFé6 . 0.22 | 0.47° | 0.620| 1800 |.0.062 | 8.5 | 0.0053 36 | 208
4BC5 i 1.0 0.650| 1900 | 0.062 | 8.5 | 0.0034 |-43 | 239
 4CB6 ~4770.47 ‘| 1.00 |- 3400 | 0.059 | 6.0 | 0.0048 34 | 183
| 180 | 0.47 | 1.0 1.00° | 3500. | 0.059 | 6.0 | 0.0031 - | 41 | 229
» 6AGS 2.2 | 1.00°} 3800 | 0.059 [.5.8 | 0.0020 | 46 | 262
6BCH 1.0 2.60 -| 7300. | 0.029 | 2.7 0.0022 33 | 227
6CB6 1.0 | 22 [ 260 | 7400 | 0.029 | 2.7 | 0.0016 38 | 281
) | 0.22 | 0.600] 980 | 0.085 |13.0 | 0.0085 51 | 223
-6CB6A 022 | 0.47 | 0.680| 1090 | 0.08¢ [12.0 | 0.0055 | 64 | 288
‘6CF6 1.0 | 0.700| 1150 | 0.081 [11.0 | 0.0033 74 | 334
) 0.47 | 1.25 | 2000 | 0.064.| 7.9 | 0.0045 s2. | 285
300 | "0.47 | 1.0 | 1.34 | 2150 | 0.061 | 7.6 | 0.0029 67 | 363
2.2 1.53 | 2350 | 0.057 | 7.1 | 0.0019 79 | 416
sg;?;;“‘; v 1.0 |-2.60-| 4000 |-0.044.] 5.2 | 00023 |51 | 334
£ 1.0 | 2.2 3.00 | 4700 |-0.038 | 4.3 | 0.0015 60 | 427

® One triode unit. * Peak volts.
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Resistance-Coupled Amplifiers

(See page 492 for explanation of col dings)
[Ew| Ro [ Re [R2 [ Re [Caa [ @ | ¢ |Eo*|V.G|
0.22 0.560| 3700 | 0.046 4.50 0.0090 12 73
0.22 | 0.47 0.600| 3900 | 0.043 | 4.30 0.0055 17 95
1.0 0.640 ( 4200 [ 0.039 4.00 0.0033 19 109
0.47 0.870 | 6000 | 0.036 2.70 0.0046 16 95
90 | 0.47 1.0 0.980 | 6700 | 0.044 3.00 0.0030 22 113
2.2 1.00 6700 | 0.043 2.80 0.0020 25 131
1.0 2.00 | 12200 | 0.021 1.44 0.0028 15 119
1.0 2.2 2.20 | 12800 | 0.024 1.74 0.0016 21 167
0.22 0.530 | 1570 | 0.069 7.50 0.0088 32 82
0.22 | 0.47 0.600 | 1730 | 0.064 7.40 0.0064 38 164
1.0 0.650 | 1820 | 0.061 7.30 0.0034 45 190
0.47 1.12 3200 | 0.053 | 5.30 0.0046 35 147
180 | 0.47 | 1.0 1.40 3500 | 0.042 5.10 0.0028 40 209
2.2 1.57 3740 | 0.040 | 5.40 0.0019 45 250
1.0 2.50 6500 | 0.039 2.80 0.0024 34 179
1.0 2.2 3.40 7500 | 0.026 | 2.30 0.0015 39 277
0.22 0.600 | 9200 | 0.086 [11.2 0.0085 52 182
0.22 | 0.47 0.670 | 1010 | 0.076 |10.5 0.0052 66 236
1.0 0.720 | 1100 | 0.076 |10.0 0.0033 77 257
0.47 1.25 1950 | 0,060 | 7.0 0.0044 41 221
300 | 0.47 | 1.0 1.43 3210 |0.053 | 6.4 0.0027 72 296
: 2.2 1.45 2200 |0.055 | 6.3 0.0019 82 345
1.0 3.00 ‘4100 |0.040 | 4.2 0.0022 57 295
1.0 2.2 3.30 4340 |0.037 | 3.6 0.0016 74 378
0.047 - 1292 - 3.3 0.060 8 12
0.047] 0.1 - 1401 - 2.8 0.032 10 13
0.22 - 1470 - 2.4 0.016 11 13
0.1 - 2630 - 1.60 0.029 9 13
90 {0.10 | 0.22 - 3090 - 1.24 0.015 12 13
0.47 - 3440 - 1.10 0.008 14 14
0.22 - 6550 - 0.70 0.015 12 12
0.22 | 047 - 8270 - 0.51 0.0077 16 12
1.0 - 9130 - 0.44 0.0045 18 12
0.047 - 723 - 4.0 0.061 16 14
0.047| 0.1 - 836 - 3.5 0.032 20 14
0.22 - 948 - 2.9 0.016 24 15
0.1 - 1543 - 2.0 0.031 17 14
180 |0.10 | 0.22 - 2002 - 1.6 0.016 24 14
0.47 - 2522 - 1.2 0.0082 30 13
0.22 - 4390 - 0.79 0.015 24 13
0.22 | 0.47 - 6122 - 0.57 0.0078 33 12
1.0 - 8060 - 0.47 0.0046 41 12
0.047 - 534 - 4.0 0.061 27 15
0.047| 0.1 - 726 - 3.6 0.031 38 15
0.22 - 840 - 3.0 0.015 44 15
0.1 - 1117 - 23 0.031 26 15
300 |0.10 | 0.22 - 1613 - 1.7 0.0155 41 14
0.47 - 2043 - 1.31 0.0078 51 14
0.22 - 3133 - 0.93 0.015 36 13
0.22 | 0.47 - 4480 - 0.69 0.0079 51 13
1.0 - 4930 - 0.56 0.0045 55 13

* Peak volts.

7199

Pentode
Unit

See Circuit
Diagram 3

7199

Triode Unit

See Circuit
Diagram 1
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(All dimensions are in inches)

METAL TYPES

__.| g5 MAX. [«—
MINIATURE
— CAP

.400
—-| MAX‘r—
7
2
st iy
625 8
BASE
MAX. oo
MAX, MAX,
190 1%
.435 |
—al wax. ke HUHIJU ’\? *32
T g e
Ile MAX~>1  ocTaL
— 155 A, [«—
—] 15 MAX «~—
32 h
_|_minaTure
T CAP
7 3
ZE g
] AX.
*s 3 ! 5
34 MT 86 L 3l MT 88 ) :{é MT 10A
A MAX. | X
MAX. 5 I*?Z
7 7 13
- 32 —lig5 ’3?
ANl I 53
32 *35 i
\SMALL— — SMALL- N
5 OeTAL 5 OCTAL UUUBU Q:SMALL
S max: 5 -
Iis MAX—>| 17 MAX AL
s . OCTAL.
%%
—4— —5— —6—
7
GLASS TYPES srTeD —] £ MAX J—
3 MINIATURE —_|
AI_MAKI* CAP ;B\
4
T —T 1 H X
M z Te} MAX.
MAX. MAX.

SMALL-BUTTON
MINIATURE 7-PIN

SMALL-BUTTON

MINIATURE 9-PIN

/. SMALL-BUTTON

MINIATURE 9-PIN

-7- —8— -9-

Outline X Y Z Outline X Y Z Outline X Y
TA 1-3/4 1-1/2 1-1/8=38/32 8A 1-3/4 1-1/2 1-1/8=+38/32  9A 2-27/82 2-7/16=1/8
7B 2-1/8 1-7/8 1-1/2=38/32 8B 2-3/16 1-15/16 1-9/16 ==3/32 9B 3-9/32 2-7/8=1/8
7C 2-5/8 2-3/8 2= 3/32 8C 2-13/32 2-5/32 1-25/32 = 3/3‘; 9C 3-1/2 3-1/4 max.
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8D -5/8  2-3/8
8E 3-1/16 2-13/16

2+3/3
2-7/16 = 3/32



—>1 1188 MAX.

f—

T9

\SMALL-BUTTON

X

NCVAR 9-PIN

Y zZ
10A 3.000 2.620 2.100—2.280
10B 3.080 2.700 2.050—2.230
10C 3.110 2.730 2.210—2.390
10D 3.410 3.030 2.510—2.690

Ountlines

—>{ LIBBMAX. |e—

LARGE-BUTTON

NEONOVAL 9-PIN

Outline X Y zZ
11A 2.630 2.320 1.770—2.010
11B 2.930 2.620 2.070—2.310
11C 3.230 2.920 2.370—2.610

—‘1 1188 MAX. r—

3
L |% MAX. e —»‘lﬁ MAX. f—
T9 MBX. 9 MAX
| X
| MAX.
o | |
3 \Lock-In U—U—— N
== MAX. j«— TYPE OCTAL
16 -2 MAX.—
—3— —14—

Outline X Y Outline X Y Z
13A 2-25/32 2-1/4 14A 2- 2-5/16 1-9/32
13B 3-5/32 2-5/8 14B 3 2-7/16 1-9/32

14C 3-5/16 2-3/4 1-5/16
14D 3-3/8 2-13/16 1-9/32
14E 3-7/16 2-7/8 1-9/32
14F 8-13/16 3-1/4 1-9/32

15C  3-7/8

DUODECAR 12-PIN

Outline X

SMALL-BUTTON

Y
1.875 1.2560—1.500
2.375  1.750—2.000
2.625  2.000—2.250
2.875 2.250—2.500

3
1 16 MAX. [*gpar L
|~ CAP

e

T9 X
MAX.
TR
\OCTAL
le— Z MAX->|
—|5—
OQutline X Y zZ
15A 8-5/16 2-3/4 1-5/16
3-9/16 3 1-9 /32
3-5/16 1-9 /82
4-1/16 3-1/2 1-9/32
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-
l— Z MAX.—»]  SMALL T Lse2MAX. SKIRTED
|~ capP | 1562 MAX. |« MINIATURE
/E]g _ CAP
Y )
Y MAX. z
MAX MAX Tox
T9 ORTI2 - T2 - TI2 A,
—_Y
i SE— —_ —-L
LARGE-BUTTON ARGEBUTTOR LARGE-BUTTON
DUODECAR 12-PIN L TN NOVAR 9-PIN
—l6— —|7— —i8—
Outline X Y V4 Outline X Y V4 Outline X Y
16A 3.375 2.750-3.000 1.188  17A 3.410 3.030 2.510 =0.090 18A 8.55 3.04=0.13
16B 3.625 3.000-3.250 1.188  17B 4.160 3.780 3.260 — 3.440 18B 4.60 4.09=0.13
16C 3.625 3.000-3.250 1.563
16D 4.125 3.500-3.750 1.563
9 SKIRTED
1 2 wax. 6 MAX.—| _MINIATURE
/\ —] 1563 MAX. |—
) m 3%
mAx. 43
Ti2 MAX, Ti2 2.500 Ti2 .
2250 at
2.875
.78 k J MAX.
¥ -
\ [ LARGE-BUTTON B U‘J_”UU
< DUODECAR 12-PIN _ 3
Z MAX—»| OCTAL 143 Max.>  OCTAL
—l9— —20— —21—-
owine ¥ ¥z I e
utline —_— = .
19A 3-7/8 38-5/16 1-13/32 lig MAX. <—"""cap
19B 4 3-7/16  1-13/32
19C  4-1/4 8-11/16 1-3/8 ——
19D 4-5/8 4-1/16 1-3/8
19E 4-83/4 4-8/16 1-11/16 \
lz 3§
J_ 3
5
32 g
4=
| sTI2 32
L MAX.
X.
VocTaL
—23—
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Outlines

1 2 MAX.—  SMALL

16 _~CAP
~

s

STI2
X

H_L_—' Ulmu” OCTAL

SMALL-SHELL
SMALL 4-,5-, 6-,0R 7-PIN hlg—gMAX»
—24— —25—
Outline X Y Outline X Y
24A  4-15/16  4-3/16 = 1/8 25A 5 4-7/16
24B  4-17/32 38-25/32 =1/8 25B  5-7/32  4-1/4
i
2 6 MAX, —»
13
175 MAX.—> I‘I% MAX‘—’I
7 —— | .
|.| i MAx.-! I
| |
9
1=
7
3 J_ 3Z 1 a2
3
+i§ +.3_ + 3
5 sTI4 16 sTi6 13
-2 5
i6 s
5 I 3
45 4'13 53
MAX. MAX. MAX.
ocTAL MEDIUM-SHELL N
SMALL 4-, 5~, OR 6~ PIN; MEDIUM=-SHELL
MEDIUM 7—PIN SMALL 4-,5-, OR 6-PIN;
MEDIUM 7-PIN
—27— —28~—
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} Circuits !

5

The circuitsincluded in this Manual
illustrate some of the more important
applications of RCA receiving tubes;
they are not necessarily examples of

- commercial practice. These circuits have
been conservatively designed and are
capable of excellent performance. Elec-
trical specifications are given for circuit
components to assist those interested in
home construction. Layouts and mechan-
ical details are omitted because they
vary widely with the requirements of in-
dividual set builders and with the sizes
and shapes of the components employed.

Circuits designed for operation from
both ac and dc voltage supplies should

“ be installed. in non-metallic cabinets or
properly insulated from metallic cabi-
nets. Potentiometer shafts and switches

- should make use of insulated (plastic)

- knobs. In practical use, no metallic part

.of an “ac/dc’” chassis should be exposed
to touch, accidental or otherwise. When
such circuits are tested outside of their
cabinets, a line isolation transformer

-such as the RCA WP-25A Isotap should
be used.

Performance of these circuits de-

- pends as much on the quality of the com-

ponents selected and the care employed -

in layout and construction as on the cir-
cuits themselves. Good signal reproduc-
tion from receivers and amplifiers re-
quires the use of good-quality speakers,
transformers, chokes, and input sources
(microphones,. phonograph pickups, etc).
Coils for the receiver circuits may

be purchased at local parts dealers by
specifying the characteristics required:
for rf coils, the circuit position (antenna
.- or interstage), tuning range desired,
~and tuning capacitances employed;
for if coils or transformers, the inter-
mediate frequency, circuit position
(1st if, 2nd if, etc.), and, in some cases,
the associated tube types; for oscillator
coils, the receiver tuning range, the in-
termediate frequency, the type of con-
verter tube, and the type of winding

504

used (tapped or transformer-coupled).
The voltage ratings specified for

- capacitors are the minimum dc working

voltages required. Paper, mica, or ce-
ramic capacitors having higher voltage
ratings than those specified may be used
except insofar as the physical sizes of
such capacitors may affect equipment
layout. However, if electrolytic capaci-
tors having substantially higher voltage
ratings than those specified are used,
they may not “form’ completely at the
operating ‘voltage, with the result that
the effective capacitances of such units
may bebelow theirrated value. The watt-
age ratings specified for resistors assume
methods of construction that provide
adequate ventilation; compact instal-
lations having poor ventilation may re-
quire resistors of higher wattage ratings.

Circuits which work at very high
frequencies or which are required to
handle very wide bandwidths demand
more than ordinary skill and experience
in construction. Placement of component
parts is quite critical and may require
considerable experimentation. All rf
leads to components including bypass
capacitors must be kept short and must
be properly dressed to minimize unde-

-sirable coupling and capacitance effects.

Correct circuit alignment and oscillator
tracking may require the use of a cath-
ode-ray oscilloscope, a high-impedance
vacuum-tube voltmeter, and a signal
generator capable of supplying a prop-
erly modulated signal at the appropriate
frequencies. Unless the builder has had
considerable experience with broadband,
high-frequency circuits, he should not
undertake the construction of such cir-
cuits.

Information on the characteristics
and application features of each tube
type are given in the TECHNICAL
DATA FOR RCA RECEIVING
TUBES SECTION. This information
should be helpful in the understanding
and utilization of the circuits.
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~RCA Receiving - Tube Manual

(22-1)

PORTABLE BATTERY-OPERATED. SUPERHETERODYNE RECEIVER.

DIODE DETECTOR: AVC
IF AMPLIFIER AUDIO AMPLIFIER
TYPE U4 TYPE 1US

PENTAGRID
CONVERTER
L TYPE IRS

POWER AMPLIFIER

TYPE 3v4
2

Ci Cu= Ganged tuning capaci-
tors: C1, 10-274 pf; Cs,
7.5-122.5 pf

C:Cs= Tnmmer capacitors,
2-15p

C3=56 pf ceramic

Cs C7 Cio Cuu=Trimmer ca-
pacitors for if transformers

Cs=0.05 uf, paper, 50 v.

Co C15=0.02 uf, paper, 100 v.

C12=82 pf, ceramic

C1s C16=0.002 uf, paper, 150 v.

C1=33 pf, ceramic

C17=10 pf, electrolytic, 100 v.

506

0.25A

C15=0.0022 pf, paper, 600 v.
Li=Loop antenna or ferrite-
rod antenna, 540-1600 Kc
(with specified values of
capacitance for C: and C»)
R1=0.1 megohm, 0.25 watt
R2=15000 ohms, 0.25 watt
Rs=3.3 megohms, 0.25 watt
R¢=68000 ohms, 0.25 watt .
R: = Volume control, potenti-
ometer, 2 megohms
Re=10 megohms, 0.25 watt
R7=4.7 megohms, 0.25 watt
RsRs=1 megohm, 0.25 watt

“/lCn
Ci3
Rs 3,
SRe
- :Rz -
R3
WAA————t
Cg= Ci4== Chr=
4 - - R |
=0, o =11
gh

e St
1.5 v pt

67.5 Vv
8.5MA

R10=390 ohms, 0.25 watt

S1=Switch, double-pole, single-
throw

T1=0Oscillator coil for use
with tuning-capacitor of
7.5-122.5 puuf, and 455 Ke if
transformer

T2 Ts=Intermediate-frequency
transformers, 455 Kc
(permeability-tuned type
may be used)

T«=Output transformer for
matching impedance of voice -
coil to 10000-ohm tube load



(22-2)

Circuits

PORTABLE 3-WAY SUPERHETERODYNE RECEIVER

PENTAGRID
RF_AMPLIFIER CONVERTER
L TYPEIT4 TYPE IRS

DIODE DETECTOR AVC,

IF_ AMPLIFIER AUDIO Al
TYPE IT4 TYPE

MPLIFIER
S

POWER AMPLIFIER
TYPE 3v4

Cis C'."»Re
3
AAZ Rg
C29‘
d = JdC30 L
ZkCpq 3R Coome SR RCoe 27 MBS :E-cze, ot || | T T
RECTIFIER vg"
TYPE 11723332 favgii_ 90V
LA} v
niv AO 0
233Rig AC OR DC 'iﬂ'—o\oj» e i _l»
o— { =
L o =
N 1 B i aA 3
iy Shfssis <00 NoT A | I
CONNECT TO GROUND 9v =

C1C4 Cs=Ganged tunmg ca-
pacitors, 20-450

C:Cs C7=Tnmmer capacltors,
4-30 pf

Cz Cro 015 C17=100 pf, ceramic

Cs=82 pf, ceramic

Cy=>560 pf, ceramic

Cu Ciz Cis Cig=Trimmer ca-
pacitors for if transformers

C13=0.01 uf, 2paper 400 v.

Cis C21=0.002 nf, paper, 400 v.

C19=270 pf, ceramic

C20=0.02 uf, paper, 400 v.

Ca2 C32=0.005 pf, paper, 400 v.
23=0.1 uf, paper, 400 v.
24=0.05 uf, paper, 200 v.

C2=0.05 uf, paper, 50 v.

Ca6 C21 C2s=0.05 uf, paper, 400 v.

C29=40 uf, electrolytic, 25 v.

C10=160 uf, electrolytic, 25 v.

Ca1C33=20 uf, electrolytic, 150 v.

Li=Loop antenna or ferrite-rod
antenna, 540-1600 Kc (with
specified values of ca-
pacitance for C: and C2)

Ri Rz Ru =4.7 megohms, 0.25

R; = 2 2 megohms, 0.25 watt
R4=0.1 megohm, 0.25 watt
Rs=5.6 megohms, 0.25 watt
Re=27000 ohms, 0.25 watt
R7=68000 ohms, 0.25 watt
Rs=3.8 megohms, 0.25 watt
Rs = Volume control, potenti-
ometer, 1 megohm
Rio=10 megohms, 0.25 watt
Ri12=0.22 megohm, 0.25 watt
Riz=1 megohm, 0.25 watt
Ri« Ris=1800 ohms, 0.25 watt
R1:=0.22 megohm, 0.5 watt
R17=1000 ohms, 0.25 watt
Ris=2700 ohms, 0.25 watt

Ris=1500 ohms, 0.25 watt
R20=1800 ohms, 10 watts
Ra=2300 ohms, 10 watts
Sy = Switch, 4-pole double-

throw

S: = Switch, double-pole, single-
throw

T:E RF transformer, 540-1600

c

T2 = Oscillator coil for use with
a 560-uuf padder, 20-450 uuf
tuning capacitor, and 455 Ke
if transformer

T T4=Intermediate-frequency
transformers. 455 Kc
(permeability-tuned type
may be used)

T;s= Output transformer for
matching impedance of voice
coil to 10000-ohm tube load

507



RCA Receiving Tube Manual

(22-3)
AC-OPERATED SUPERHETERODYNE RECEIVER

: R TR
IFIER CONVERTER IF_ AMPLIFIER Ul
RF'I'YAFh'AEPLGBAG TYPE 6BE6 TYPE 6BA6 TYPE 6AV6

#C3 C4 7
L

I ‘$R2

2
S

11k

It
Kl
[

VAAAA =
R Lc
6 T 17

RECTIFIER

Ts _ TYPE 5Y3-GT T
R ICZI POWER AMPLIFIER
6 8 ol R | = TYPE 6AQ5-A
> s
S Ci9 1
o c/ 14 2| = =
€20 o
'[ICV = = T Te

PM
SPEAKER
= R
PHASE 13 i
INVERTER POWER AMPLIFIER
TYPE6AVE = = TYPE 6AQ5-A

C:1 Cs Cs=Ganged tuning C2=20 puf, electrolytic, 50 v, R1s=15000 ohms, 1 watt

capacitors, 10-365 pf C26=0.05 uf, paper, 600 v. S=Switch on volume control
Cz. Cs Co=Trimmer capacitors, L=Loop antenna or ferrite-rod Ti1=RF transformer, 540-1600

4-30 pf antenna, 540-1600 Kc (with Ke .
Cs C13=0.05 uf, paper, 50 v. specified values of ca- Te=0scillator coil for use with
C4=0.05 puf, paper, 400 v. pacitance for C1and Cz) 10-365-uuf tuning capacitor
Cr=0scillator padding R1 Rs=180 ohms, 0.5 watt and 4556-Kc if transformer

capacitor—follow oscillator- R2=12000 ohms, 2 watts Ts Ti=Intermediate-frequency

coil manufacturer’s recom- Rs3=33000 ohms, 0.5 watt transformers, 455 Kc

mendation R4 R¢=2.2 megohms. 0.5 watt (permeability-tuned type
Cio=>56 pf, mica R7=0.1 megohm, 0.5 watt may be used)
Cu Ciz Cu Cis=Trimmer Rs=Volume control, Ts=Power transformer. 250-0-

capacitors for if transformers potentiometer, 1 megohm 250 volts rms, 120 ma. de
Ci6 C17=180 pf, mica Ro Ris=10 megohms, 0.5 watt Te=Output transformer for
Cis C2=0.01 uf, paper, 400 v. R10=1800 ohms, 2 watts matching impedance of voice
C19=20 uf, electrolytic, 450 v. Ru1 R12=0.22 megohm, 0.5 watt coil to a 10000-ohm plate-to-
C20=80 uf, electrolytic, 450 v. R14R16=0.47 megohm, 0.5 watt plate tube load
C21=120 pf; mica R15=8200 ohms, 0.5 watt
Czs C24=0.02 puf, paper, 400 v, R17=270 ohms, 5 watts
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Circuits

(22-4)

AC/DC SUPERHETERODYNE RECEIVER

PENTAGRID
CONVERTER

TYPE 12BE6 T2
-

DIODE DETECTOR,AVC,
AUDIO AMPLIFIER
—__, TYPE 12AV6

IF AMPLIFIER
TYPE 12BA6 T3

POWER
AMPLIFIER
TYPE 50C5

RECTIFIER
5] TYPE 35W4
77
CHASSIS —_J7
3
J; PANEL LAMP o +Cy5
N240 OR 47
Nn7-v.
AC +=Cie
LINE TYPE  TYPE  TYPE  TYPE d
12AV6  12BE6  I12BA6  50C5
T NOTE | A
o
SW|

Ci Cs=Ganged tuning capaci-
toxf's; C1, 10-365 pf; Cs, 7-115

P!
Ce=Trimmer capacitor, 4-30 p{
C3=0.05 uf, paper, 50 v.
C¢=0.1 uf, paper, 400 v.
Ce=Trimmer capacitor, 2-17 pf
C7=56 pf, ceramic
Cs=30 uf, electrolytic, 150 v.
Cs C10=150 pf, ceramic
C11 Cruu=0.02 uf, paper, 400 v.
C12=0.002 uf, paper, 400 v.
C13=3830 pf, mica
C15=0.05 uf, paper, 400 v.

NOTE 1: The following tube types are recommended for a 100

C16=50 uf, electrolytic, 150 v.
L=Loop antenna or ferrite-rod
antenna, 540-1600 Kc (with
specified values of ca-
pacitance for C1and C»)
R1=0.22 megohm, 0.5 watt
R2=33000 ohms, 0.5 watt
R3=100 ohms, 0.5 watt
R4=3.3 megohms, 0.5 watt
Rs=47000 ohms, 0.5 watt
Re=Volume control, potenti-
ometer, 0.5 megohm
R7=4.7 megohms, 0.5 watt
Rs Re=0.47 megohm, 0.5 watt

R10=150 ohms, 0.5 watt

R11=1200 ohms, 1 watt

T1=0Oscillator coil for use with
T-115-puf tuning capacitor
and 455-Kc intermediate-
frequency transformer

T2 Ty=Intermediate-frequency
transformers, 455 Kc
(permeability-tuned type
may be used)

Ts+=Output transformer for
matching impedance of voice
coil to 2600-ohm tube load

ter tube compl t: 18FX6A

converter, 18FW6A if amplifier, 18FY6A detector and audio amplifier, 34GD5A power amplifier, and

36AMS3B rectifier.
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=———————= RCA Receiving Tube Mannal =

(22-5)

RF AMPLIFIER
TYPE 12BL6

L
L.

T
C3 Cq|

CONVERTER

AUTOMOBILE RECEIVER

YPE 12AD6

IF_AMPLIFIER | €12] Cia
TYPE 12BL6 | ~T ]
| 6 2

DIODE DETECTOR, AVC

AUDIO_ AMPLIFIER ~ ametiElcR
TYPE 120S7  yypg 2N301

Cle==

!
k.
S
M-

Cs, C7, C1s=Ganged tuning
capacitors; Ci, 7-100 pf;
Cy, Cis; 80-350 pf

Cs, C3, Cs, C13, C19, C20=100pf,
mica

C4=27 pf, mica

C5=0.047 uf, paper, 100 volts

Cs, C16=0.1 uf, paper, 100 volts
9, C10, C12, C14=Trimmer
Capacitors for if transformers

C11=330 pf, mica

C15=125 pf, mica

C17=130 pf, mica

C21=0.0056 uf, paper, 100 volts

C22=0.01 pf, paper, 100 volts

Ca23, C26=0.47 uf, paper, 100

volts
Ca4, C25=3800 pf, mica
C2r=500 uf, electrolytic, 25 v.
C2s=250 uf, electrolytic, 25 v.
C2=500 uf, electrolytic, 3 v.
F=Fuse, 5 a.
Li=Antenna Coil for use with C

510
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~h00000 -
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BT TesT T

L2=RF coil for use with C;
Ls=0Oscillator coil, tapped, for
use with Cis, and 262.5-Kc
if transformer
Ls=RF choke, 5 a.
Ls=Filter choke, 10 mh., 5 a.
R1=0.56 megohm, 0.5 watt
R2=0.47 megohm, 0.5 watt
R3, R12=2.2 megohm, 0.5 watt
Rs=150 ohms, 0.5 watt
Rs=1 megohm, 0.5 watt
R6=33000 ohms, 0.5 watt
R7=100 ohms, 0.5 watt
Rs, Re, R13=4.7 megohms,
0.5 watt
R10=22 megohms, 0.5 watt
R11=47000 ohms, 0.5 watt
R14=10 megohms, 0.5 watt
R15=82000 ohms, 0.5 watt
Ris=Volume control,
potentiometer, 1 megohm,
tapped at 0.3 megohm
Riz=Tone control,

potentiometer, 1 megohm
Ri13=47 ohms, 1 watt
Ri19=220 ohms, 1 watt
Ra20=15 ohms, 0.5 watt
R21=1 ohm, 1 watt
S=Speaker, 3.2-ohm voice coil
T1=IF input transformer,
262.5 Ke
T2=IF output transformer,
62.5 Ke

T3=Audio driver transformer;
impedance of primary, 2200
ohms; of secondary, 10
ohms; dc resistance of
primary, 180 ohms; of
secondary, 1.6 ohms;
primary current, 15 ma. dc.

Ts=Audio output transformer;
impedance of primary, 20
ohms, of secondary, 4 ohms;
dc resistance of primary, 2
ohms max.; primary current,
0.5 amperes dc.



- Circuits

(22-6)

144-Mc SUPERREGENERATIVE RECEIVER

ANTENNA SYSTEM
L

SUPERREGENERATIVE
DETECTOR

AF AMPLIFIER
JIYPE _6AV6

POWER
AMPLIFIER

Ci C2= 0.1 uf, paper, 400 v.

Ciz Ce= 100 pf, mica, 500 v.

Cs Co.Cr= 20 uf, electrolytic,
450 v.

Cs = 25 pf, electrolytic, 50 v.

. Co =25 uf, electrolytic, 25 v.

Cio= 0.002- uf, paper, 600 v.

Cu = 0.01 uf; paper, 400 v.

Ci2 = 0.005 unf, paper, 400 v.

€3 = 50 pf, silver mica, 300 v.

Cius=Ganged or split-stator tun-
ing capacitor, 10 pf max. per
section

C15=-0.006 pf, mica, 300 v.

Cis=Quench-frequency control,
trimmer capacitor, 3-30 pf,

ceramic or mica

F=Fuse, 0.5 ampere

J1=Jack for earphones

Li Le=rf transformer; L,
1 turn No. 18 Enam. wire;
Lz, 4 turns of No. 12 Enam.
copper wire on a 15 1.D.
form (144 Mc): adjust spac-
ing to set band

Ls=Filter choke, 12 henries,

) ma.
* Ri=Potentiometer, 50000

. ohms, 1 watt, wire wound
‘Rz R3 = 47000 ohms, 1 watt
R4 = 27000 ohms, 0.5 watt
Rs= 2700 ohms, 1 watt

1

R R7=0.1 megohm, 0.5 watt
Rs= 270 ohms, 1 watt
Ry = Volume control, potenti-
ometer,0.5 megohm
Rio = 4.7 megohms, 0.5 watt
RFCi= One-quarter wavelength
- (20.5 inches at 144 Mc) of No.
23 Enam. close wound on a
14" form
RFC:2= RF choke, 8 mh.
T = Power transformer,
. 300-0-300 volts rms, 70 ma.;
6.3 volts, 1.5 amperes
T2=Output transformer for
matching impedance of voice
coil to 5000-ohm tube load

NOTE: The use of an rf amplifier is recommended to minimize ‘radiation from the superregenerative

detector.
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RCA Receiving Tube Manual

(22-7)

CITIZENS-BAND TRANSCEIVER

[ e s s

I?mﬂ [ lll

TRANSMITTER
OSC /AMP

Ly eAweA
Cz 3

EC24 = C26

SQUELCH ,SRa3
CONTROL

——" =

ISHIELD C4o
=== —

AL
‘)]_C ==T6

-
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(22-7)

Circuits

CITIZENS-BAND TRANSCEIVER (Cont'd)

C1=470 pf, ceramic, 500 v.
C2=3.8 pf, ceramic, 500 v.
C5Cs C7Cy C10 C13 Cr14 C16 Cap

C% Ci9 C1=1000 pf, ceramic,

v.

C4 Cs=5 pf, ceramic, 500 v.
C6=190 pf, eeramic, 500 v.
Cun=18 pf, mica, 500 v.
Ci12=24 pf, mica, 500 v.
C15=10 pf, ceramic, 500 v.
C17=50 uf, electrolytic, 500 v.
Cis=8 pf, ceramic, 5600 v., N750
Ci9 C31 Ca3 Cas C35 Cas Ca1 C44 Car

Css Css=0.01 uf, ceramic,

500 v.
C20=2.2 pf, ceramic, 500 v.
C21=270 pf, mica, 500 v.
C22 C24=56 pf, mica, 500 v.
C23=62 pf, mica, 500 v.
C25=18 pf, ceramic, 500 v., N750
Ca26="56 pf, ceramic, 500 v., N330
C27=0.015 uf, paper, 400 v.
Czs=Variable, 2.3—15 pf
Cx»=Variable, 1.5—10 pf,

ceramice, 600 v.
Cs0 Cs2=Part of Ts
Car Cas=Part of T4

40 C4s Cs3 Cs4 C59=5000 pf,

ceramic, 500 v.
Ci2 Cs1=100 pf, ceramic, 500 v.
Cas Css=Part of Ts
Cx»=38300 pf, paper, 600 v.

Csz C56=200 pf, mica, 500 v.
Cs7=10 uf, electrolytic, 50 v.
Ces0=150 pf, mica, 500 v.
CR=Diode, 1N34
Li=Oscillator coil, transmitter,
RCA stock No. 226183 or

equiv.
Lz Ly=500 pf, rf choke
Ls=Power-amplifier coil, RCA
stock No. 226184 or equiv.
Ls=2nd-harmonic trap, RCA
stock No. 226187 or equiv.
Ri Rz Ris Rig R20=47000 ohms,
0.5 watt
Rs3=56 ohms, 0.5 watt
R4 Rn R23=27000 ohms,
0.5 watt
R R4s=56000 ohms, 0.5 watt
Rs=5600 ohms, 1 watt
R7=1000 ohms, 2 watts
Rs=0.18 megohm, 0.5 watt
Ro R21=68 ohms, 0.5 watt .
R10=27000 ohms, 1 watt
Ri2 R24=4700 ohms, 1 watt
Ris Rss=10 megohms, 0.5 watt
Rut R2s R3s=2.2 megohms,

watt
" Rug= 39 ohms, 0.5 watt

R17=82 ohms, 0.5 watt
R1s=15000 ohms, 1 watt

R22 Rss=1.5 megohms, 0.5 watt
Ras Ras Ras Ra7=0.47 megohm,

0.5 watt

R26=150 ohms, 0.5 watt

Re7 R2=0.1 megohm, 0.5 watt

R20=0.68 megohm, 0.5 watt

Ru=27000 ohms, 2 watts

R32=68000 ohms, 0.5 watt

Ris=3 megohms, 0.25 watt

Rs7=0.83 megohm, 0.5 watt

Rais=1 megohm, 0.5 watt

Rso=2 megohms, 0.5 watt

Ra Ry2=0.22 megohm, 0.5 watt

R=3830 ohms, 1 watt

Rie=8.2 megohms, 0.5 watt

Si=Rotary switch, channel
select transmit, RCA stock
No. 226189 or equiv.

S2=Rotary switch, channel
select receive, RCA stock
No. 226189 or equiv.

Ti1=RF interstage transformer,
RCA stock No. 226191
or equiv.

T2=0Oscillator coil, receiver,
RCA stock No. 226192
or equiv.

Ts T4 Ts=1IF transformers,

RCA stock No. 226193
or equiv.

Ts=0utput and modulation
transformer, RCA stock
No. 226194 or equiv.

NOTE: See general considerations for construction of high-frequency and broad-

band circuits on page 504.
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RCA Receiving Tube Manunal

AM/FM RECEIVER

RF AMR/FM CONV.
____________________ IST IF AMP.
L P
C22 zzz)e 1

I
= 7

CoF

34

2ND FM IF
AMP/LIM. TYPE  RATIO DET.
AMDET.' ms:e st AUDIO AMP

1)
LUy
g

120 VOLTSO
AC-DC
Oﬂ____’ ON-OFF
— on 53
s OFF

TYPE TYPE TYPE TYPE
12078 I2BE6 ISHRE 12AU6

Css
I

T

CHASSIS R3¢

* On FM, the acline serves as an FM antenna by means of a special line cord having a third wire which
is not physically connected to the line.

NOTE: See general considerations for construction of high-frequency and broad-
band circuits on page 504.
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For High-Fidelity
Local Broadcast Reception

RF AMPLIFIER

Circuits =

TRF AM TUNER

TYPE 6BA6

i
AF
OUTPUT
DETECTOR,
AUDIO

AMPLIFIER
TYPE 12AUT-A

Ci Ce=Ganged tuning capaci-
tors, 10-365 pf
Cz Cs=Trimmer capacitors,
4-30 pf
Caz=0.01 uf, paper or ceramic,
v

Ce=0.01 uf, paper or ceramic,
400 v.
Cs Cu=0.1 uf, paper, 400 v.

C7=250 pf, mica or ceramic
400 v.

Ry
< C5
TYPE 6X4
T2 /;-\‘7 Rio
L <5
4 + +1
_T-~
-0 = :I:Cm Cis

n7v a = =

AC g J—x

X

A

Cy=10 uf, electrolytic, 350 v.

C10=250 pf, mica or ceramic,
200 v.

Ci12=25 uf, electrolytic, 25 v.

C13=0.05 uf, paper, 200 v.

C1=20 puf, electrolytic, 450 v.

Ci15=80 uf, electrolytic, 450 v.

F=Fuse, 1 ampere

L=Loop antenna or ferrite-rod
antenna, 540-1600 K¢ (with
specified values of ca-
pacitance for C; and Cz)

Parts List for AM/FM RECEIVER

Ci=Part of R1

Cz=Part of R

C3=36 pf, ceramic, 500 v.

Cs Cu=Ganged tuning ca-
pacitors, tune L1 and T2 to
88-108 Mc

Cs Ciz=Trimmer capacitors,
1-7 pf

Ces Cs=6.8 pf, ceramic, 500 v.,
N220

C7 C16 C19=1000 pf, feed-
through, 500 v.
Co=11 pf, ceramic, 500 v.
C10=68 pf, ceramic, 500 v.
Cis=21 pf, ceramic, 500 v.
C1=500 pf, feedthrough, 500 v.
C15=0.22 uf, ceramic dise, 500 v.
C17 Css Cs5=2000 pf, feed-
through, 500 v.
Ci13=0.15 uf, paper, 200 v.
C20 C21=2 pf, feedthrough, 500 v.
C22=Tuning capacitor; value,
with cable capacitance,
tunes T to 10.7 Me
C23=4700 pf, ceramic, 500 v.
Ca2s C30=2700 pf, ceramic, 500 v.
Ca25 C27=Part of T4
C26 C2s=Part of Ts
C29 C32=100 pf, ceramic,
500 v., NPO
Cs Cas=Part of Ts
C31 C19=1000 pf, ceramic, 500 v.

C3s5 C47 Cs1 C56=0.01 uf, ceramic,
500

v.

Css C37=3880 pf, mica, 500 v.

C38=0.01 uf, paper, 200 v.

Ca9=2 uf, electrolytic, 50 v.

C40=5600 pf, ceramic, 500 v.

Cu=0.1 uf, paper, 200 v.

Cy2=0.022 nf, paper, 200 v.

C43 Css=Ganged tuning
capacliéors, tune T's to 540-

c
Cus Cy6=Trimmer capacitors,

p!

Cas Cso=Part of Ty
Cse=50 uf, electrolytic, 150 v.
Cs3=0.047 pf, paper, 400 v.
Cs7=80 uf, electrolytic, 150 v.
Css=0.1 uf, ceramic, 500 v.
CR1=AFC crystal diode
CRe=S8ilicon rectifier, IN3756
Li=RF coil
L2=Antenna, air loop with

back cover
Ls=1 uf, rf choke
R1=0.5 megohm (includes C1)
R2=0.5 megohm (includes C2)
R3=2200 ohms, 0.5 watt
R4=1200 ohms, 0.5 watt
Rs R19=383000 ohms, 0.5 watt
R R1s5=47000 ohms, 0.5 watt
R7 Ra7 R29=0.47 megohm,

0.5 watt

Rg

R1=180 ohms, 0.5 watt
R2=Sensitivity control, poten-
tiometer, 5000 ohms
R3=33000 ohms, 1 watt
R4 Re=1000 ohms, 0.5 watt
Rs=0.1 megohm, 0.5 watt
R7=0.15 megohm, 0.5 watt
Rs=1500 ohms, 0.5 watt
R9=0.47 megohm, 0.5 watt
R10=7000 ohms, 10 watts
TxI=<RF transformer, 540-1600

C.
T:=Power transformer, 250-0-
250 volts rms, 40 ma.;
6.3 volts, 1.2 amperes

Rs=38900 ohms, 0.5 watt
Ro R32=22000 ohms, 0.5 watt
Rio Ris=1 megohm, 0.5 watt
Ru Ri7=68 ochms, 0.5 watt
R12=4700 ohms, 0.5 watt
R13=0.88 megohm, 0.5 watt
R14=220 ohms, 0.5 watt
Ris R23=1000 ohms, 0.5 watt
R16=38.3 megohms, 0.5 watt
R20=4.7 megohms, 0.5 watt
R21=Volume-control potentiom-

eter, 1 megohm, includes S3
R22=389000 ohms, 0.5 watt
R2¢=820 ohms, 0.5 watt
Ras R26=6800 ohms, 0.5 watt
R28=1500 ohms, 0.5 watt
R30=150 ohms, 0.5 watt
R31=560 ohms, 2 watts
R34=220 ohms, 0.5 watt
Ra3;=100 ohms, wire-wound,

4 watts
Ri36=0.22 megohm, 0.5 watt
Sy=S8witch, slide, AM-FM-AFC
Se=Interlock switch
S3=Switch, ON-OFF, part of R
Ti=Antenna transformer
T2=Oscillator transformer
T3 T4 Ts To=IF transformers
Tes=Ratio-detector transformer
T7=Audio output transformer
T s=0scillator coil
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(22-10)

FM TUNER

RCA Receiving Tube Manunal

TYPE TYPE
6HS6 6HS6

C1=2000 pf, disc, 400 v.

C2Cs Cs C11 Ca C34Cs5 C36=1000
pf, feedthrough, 400 v.

C;3 Cio Ciz=Ganged tuning
capacitors, 6.6 —23 pf, 400 v.,
Miller No. 1461-BS or equiv.

C4 Ci1s Ci6=Trimmer capacitors,
1—17.5 pf, ceramic, 400 v.

Cr. C15 C27=10 pf, ceramic, 400 v.

C7 C=1000 pf, ceramic, 400 v.

C 94%23— 2000 pf, feedthrough,

0
C14 C25=2000 pf, ceramic, 400 v.
17 C1s=22 pf, ceramic, 400 v.
C19=2.2 pf, ceramic, 400 v.
C20=47 pf, ceramic, 400 v.
Caz ggs Ca4 C37=0.01 uf, disc,

V.
C26=6.8 pf, ceramic, 400 v.
Ca9=Part of T2
Ca Cs2=2 pf, feedthrough, 400 v.
Ca=Capacitor inserted in
place of tuning capacitor in
secondary winding of T3;
value, with cable capacitance,
tunes input to 10.7 Mc
L1=12 turns No.22 Enam.
close-wound on Y4-inch coil
form; slu s-mcﬁ Moldite
No.5101 ferrite or equiv.
L2=5 turns No.22 Enam. close-
wound on ¥4-inch coil form
L3=4 pf, rf choke, Miller

TYPE
6ALS

RATIO Rio
DETECTOR [~ VYVv———
T VvV
ezfss 2 Ry R MONAURAL
14 OUTPUT
=C
) 5 16 Ci7
A L
Ris
A
Ri3 Cis TO
é :l: MULTIPLEX
ot DETECTOR
180 V
25 MA
No.70F396A1 or equiv. Ri1=0.1 megohm, 0.5 watt

L1=38 turns No.16 Enam.
double-spaced on }{-inch
coil form; slug 34-inch
Moldite No.5101 ferrite or
equiv.

Ls;=114 turns No.16 Enam.
close-wound on ¥4-inch coil
form; slug 34-inch Moldite
No.5101 ferrite or equiv.

Le=2 uh, rf choke, Ohmite
No.Z144 or equiv.
=RF coil, 0.4 uh; 20 turns
No.26 Enam. close-wound
on 0.47-megohm, 0.5-watt
Allen-Bradley resistor or
resistor of equivalent
physical size

Ls Lo=1 uh, rf choke; 25 turns
No. 24 Enam. close-wound
on a 0.47-megohm, 1-watt
Allen-Bradley resistor or
resistor of equivalent
physical size

Rz R3=47000 ohms, 0.5 watt
R1Rs=0.47 megohm, 0.5 watt
Rs=>5 ohms, 0.5 watt
R7=22000 ohms, 0.5 watt
Rs Ro=220 ohms, 0.5 watt
R10=4700 ohms, 0.5 watt
Ru=15000 ohms, 1 watt
S=AM/FM range switch;
open position is used for
local stations, closed position
for distant stations
Ti=RF transformer; primary
2 turns No.32 wire with
type B nylon insulation,
Alpha No.1860 or equiv.,
center-tapped; secondary 3
turns No.16 Enam. double-
spaced on Y4-inch coil form;
slug 4-inch Moldite No.
5101 ferrite or equiv.
T2=10.7-Me if transformer;
tuning capacitor in secondary
removed and replaced by Css

* A metal shield should be provided between the grid and plate terminals on the socket for the 6CW4.
oIf an AFC network is included, Ci1s must be decreased by the capacitance loading the oscillator tank.
NOTE: See general considerations for construction of high-frequency and broad-

band circuits on page 504.
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(22-11)

Circuits

THREE-STAGE IF AMPLIFIER/LIMITER AND DETECTOR
For Monaural or Stereo Tuner

T0 300-0HM
BALANCED
ANTENNA
RANGE
SWITCH

TYPE TYPE
6Cw4  eCw4

CASCODE RF AMPLIFIER

LI TYPE c
“—_  6CW4 r
TYP n
6CW =FC|4
4R5 Cis
—alta | Le
Cs + fe
L3 Cio_| Cz
// =
TO AFC =
c
// ____,_—) Il CIRCUIT G20
/ Ci2jg . Y
/ %-. ;1 = TL R7|
Z_ < TeeS|s
Cie 8
L
MIXER / OSCILLATOR

TYPE
6KEB €| _|

®] O o)

63V B+  —I5V
660 MA 180V
20 MA

Ci Cs=Partof T1
Ca Ee =2200 pf, ceramic disc,

Ci=50 uf, electrolytic, 450 v.

Cs Cr=Part of T2

Cs=47 pf, ceramic disc, 400 v.

CyCi18 C19C2 C21=0.01 pf,
ceramic disc, 400 v.

C10=1500 pf, ceramic disc,
400 v.

L7

==C24
Rg L

N

/ N

C23 3= \ie
T ek
h: =

c 4 8
25 35 AL
R8 I = Cérs

Cn=Part of T3
Ci2 C13 C15=330 pf, ceramic
disc, 400 v.

C1=100 pf, ceramic disc, 400 v.

Ci6=2 uf, electrolytic, 400 v.
C17=1000 pf, ceramic disc,

400 v.
LiL2Ls=1yh
Ri R3=68 ohms, 0.5 watt
Rz R4 R13=3300 ohms, 0.5 watt
R;=0.1 megohm, 0.5 watt

Rs R10=100 ohms, 0.5 watt
7=15000 ohms, 0.5 watt

R3=22000 ohms, 0.5 watt

R9=2200 ohms, 3 watts

R11=1200 ohms, 0.5 watt

Ri12=3890 ohms, 0.5 watt

Ri14 R15=6800 ohms, 0.5 watt

R16=68000 ohms, 0.5 watt

T T2=IF transformers

Ts=Ratio-detector transformer

NOTE: Tube shields may be required if regeneration is encountered. See general
considerations for construction of high-frequency and broadband circuits on page

504.
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=== RCA Receiving Tube Manunal

(22-12)
FM STEREO MULTIPLEX ADAPTER
-Lc SIGNAL SEPARATION SHAPING LoT
c%gﬂgé;mc /s:ms&n Tz Cg ORIVER AMPLIFIER rnzousucv

|
L

! 19Ke

R

C1C4 C7Ciz2 Ci16 Ci17 C18=0.01 pf,
ceramic, 500 v.

C, C15=2200 pf, film, 500 v.,
N150

C3=470 pf, ceramic, 500 v.

C; Ce¢=270 pf, ceramic, 500 v.,
N1750

Cs=0.047 pf, paper, 200 v.

Co=40 yt’ electrolytic, 450 v.

Ci0=0.22 uf, paper, 400 v.

Cy Cus=1500 pf, ﬁlm, 500 v.,

C13=1000 pf, film, 500 v., N150

C19=38800 pf, ceramic, 500 v.

CRi CR2CR; CR4=Crystal
diodes, RCA stock No.11207

R2|
'\/\/\Q__
PEAK
DETECTOR
Cig
38Kc
T, CR3

8 —“m
A\
R20
'VW:_

R L% =
Rig 16 ) l CE[ =2 , ——67-Kc TRAP
= L3 =
=0 BANDPASS m
——E
ORIGHT
o ouTPUT
7 —QLEFT
BALANC O
NCE B+
180 V
15 MA

or equiv.
Li L3=Coil, 67-Kc trap, RCA
stock No.111047 or equiv.

L2=Coil, 38-Kc bandpass, RCA

stock N0.11048 or equiv.
R1=0.56 megohm, 0.5 watt
R2=1500 ohms, 0.5 watt
R3=15000 ohms, 0.5 watt
R4 Ry R12=22000 ohms, 0.5

watt
Rs; Rs R7 Rs=0.1 megohm, 0.5

watt
R10=68000 ohms, 0.5 watt
R11=38.9 megohms, 0.5 watt
Ris=1 megohm, 0.5 watt
R1s R16=10000 ohms, 0.5 watt

Ris=Potentiometer, balance
control, RCA stock
No. 111044 or equiv.
R17=4700 ohms, 0.5 watt
Ri1s=3830 ohms, 1 watt
Ri9=1.2 megohms, 0.5 watt
R20=0.15 megohm, 0.5 watt
Rz Raz R23=47000 ohms, 0.5
watt
Ty1=Transformer, 19-Kc, RCA
stock No0.111045 or equiv.
T2=Transformer, 38-Kc tank,
RCA stock No. 111046 or
equiv.

NOTE: See general considerations for construction of high-frequency and broad-
band circuits on page 504.
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(22-13)

- Circuits

HIGH-FIDELITY AUDIO AMPLIFIER
Class AB,; Power Output, 15 Watts

<

i

R2

INPUT.

"mg}%

16

SPEAKER
VOICE COIL

AUXILIARY
POWER FOR
PREAMPLIFIER,
TONE -CONTROL.,
AND MIXER
CIRCUITS

AL

Co 7

4 o |

"

SR
+, o=
L]

> S 3
%Rno CloF+ %Rn TYPE 58C3

(ST

+ L
[ Ci2

f

C1=40 uf, electrolytic, 450 v.
C: C4 C5=0.25 uf, paper, 400 v.
C:=030.3 pf, ceramic or mica,

v.
Ce=150 pf, ceramic or mica,

400 v.
C7 Cs=0.05 uf, paper, 400 v.
C9=0.02 uf, paper, 600 v.
C10=100 uf, electrolytic, 50 v.
C11=80 uf, electrolytic, 450 v.
C12=40 uf, electrolytic, 450 v.
F=Fuse, 3 amperes
L=Choke, 8 h., 160 ma., de

resistance 756 ohms or less
Ri=Volume control, potenti-

ometer, 1 megohm .

R2=10000 ohms, 0.5 watt
R3=0.82 megohm, 0.5 watt
R4=820 ohms, 0.5 watt
Rs=0.22 megohm, 0.5 watt
Rs R7=15000 ohms==5 per
cent, 2 watts
Rs=3900 ohms, 2 watts
Rs Ri10=0.1 megohm, 0.5 watt
Rit Ri2=1000 ohms, 0.5 watt
Ris Riu=100 ohms, 0.5 watt
Ri15=8200 ohms, 0.5 watt
Ri16=15000 ohms, 1 watt
R17=68000 ohms, 0.5 watt
R1s=4700 ohms, 2 watts
Ri19=0.27 megohm, 1 watt
R20=47000 ohms, 0.5 watt

Rai=Hum balance adjustment,
potentiometer, 100 ohms,
0.5 watt

SR =Selenium rectifier, 20 ma.,
135 volts rms

Ti1=Output transformer,
(having 8-ohm tap for feed-
back connection) for match-
ing impedance of voice coil
to 6600-ohm plate-to-plate
tube load; 50 watts; fre-
quency response, 10 to
50000 cps.

T;=Power transformer, 360-0-
860 volts rms, 120 ma.; 6.3
v., 3.5 a; 5v., 3a.
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RCA Receiving Tube Manual

(22-14)
HIGH-FIDELITY AUDIO AMPLIFIER
Class AB,; Power Output, 30 Watts
R2
INPUT
Ry
o—
L
= [
T2 R2) R22
g >~ VINA—4=AAA\—
. o , iE TS 2% i?gclz 8
o—o” -~ o 15V AUXILIARY
Cr=k POWER FOR
nrv 5 3 | "gﬁé"‘c”éﬂ?’ég{
- T - s
ac -‘L- Cex= A1) Rzo% +3FC0 AND MIXER
o < CIRCUITS
x L
g )

C1=25 uf, electrolytic, 50 v.
C2=22 pf, ceramic or mica,

00 v.

- C3=80 uf, electrolytic, 450 v
C4 C5=0.25 uf, paper, 600 v.
Cs=0.01 pf, paper, 600 v.

C7 Cs=0.05 uf, paper, 600 v.
Co Cu—40 uf, electrolytic,

Cm=100 uf, electrolytic, 50 v.
C12=20 uf, electrolytic, 450 v.
F=Fuse, 3 amperes, 150 v.
Ri=Volume control, potenti-
. _ ometer, 1 megohm
R:=10000 ohms, 0.5 watt

520

X

R3=0.22 megohm, 0.5 watt
Rs=820 ohms, 0.5 watt
Rs=10 ohms, 0.5 watt
Rs=0.18 megohm, 0.5 watt
R7=15000 ohms=:5 per cent,

2 watts
Rs=15000 ohms==5 per cent,
0.5 watt
Ry=1000 ohms, 0.5 watt
R10=22000 ohms, 0.5 watt
Rn=2000 ohms, 2 watts

* Ri2 R13=0.1 megohm, 0.5 watt

Ri« R1:=1000 ohms, 0.5 watt
Ris Ri7=56 ohms, 0.5 watt
Ri1s=270 ohms, 0.5 watt

Ris=Hum balance adjustment,
potentiometer, 100 ohms,
0.5 watt

R20=120 ohms, 10 watts

Ra1=50 ohms, 10 watts

R22=10000 ohms, 2 watts

T1=Output transformer (hav-
ing ls—ohm) tfap for !eedback

tion or
impedance of voice coil to
6600-ohm plate-to-plate tube
load; 50 watts; frequency
response, 10 to 50000 cps.

T2=Power transformer, 375-0-
875 volts rms, 160 ma.; 6.3
v.,5a.;5v,3a.




(22-15)

Circuits

- HIGH-FIDELITY AUDIO AMPLIFIER
Class AB,; Power Output, 50 Watts

R29, C7

TO
APPROPRIATE
TAP.

Pl
W
o

Ci1 C2=40 uf, electrolytic, 450 v.
C3 C4=0.02 uf, paper, 400 v.
Cs Ce=1 uf, paper, 400 v.
C7=0.002 nf to 4-ohm tap;
0.0015 uf to 8-ohm tap; or,
0.001 uf to 16-ohm tap;
paper, 400 v.
Cs C9=0.05 uf, paper, 600 v.
C10=20 uf, electrolytic, 600 v.
Cu=100 uf, electrolytic, 1650 v.
Ci12=40 uf, electrolytic, 450 v.
F=Fuse, 56 amperes
L=Choke, 8 h., 260 ma., dc
resistance 60 ohms, or less
Ri=Volume control, potenti-
ometer, 0.5 megohm
R2=4700 ohms, 0.5 watt
R3=0.82 megohm, 0.5 watt
R4=0.22 megohm, 0.5 watt
Rs=820 ohms, 0.5 watt
Re=10 ohms, 0.5 watt
R7 Rs=15000 ohms, 2 watts
Ro Rio=1.5 megohms, 0.5 watt
R1u=83000 ohms, 2 watts

&
=< =<
x

TYPE
5R4-GYB

+8
Ra7 AUXILIARY POWER
FOR PREAMPLIFIER,
TONE ~ CONTROL,
R38 MIXER CIRCUITS.
R3g

Rao  Ral

Riz Ruu=1.3 megohms, 0.5 watt

Ri13=47 ohms, 0.5 watt

Ris R19=0.15 megohm, 0.5 watt

Ris R1s=3890 ohms, 0.5 watt

R17=AC balance control,
potentiometer, 500 ohms,
Note 4

Re20=0.15 megohm, 1 watt

Ra1 R2¢=0.833 megohm, 1 watt

Rz2 R23=0.12 megohm, 2 watts

Roas R2s=0.1 megohm, 0.5 watt

Ra27 R2s=4700 ohms, 0.5 watt

R29=600 ohms to 4-ohm tap;
820 ohms to 8-ohm tap; or,
1200 ohms to 16-ohm tap;
0.5 watt

Rs3=Hum balance adjustment,
potentiometer, 100 ohms,
Note 3

Ra1=0.12 megohm, 5 watts

Raz Ras Ras R37=383000 ohms,
2 watts

Rax=Bias adjustment, potenti-
ometer 50000 ohms, Note 1

Rs36=0.27 megohm, 1 watt

Rs3s=10000 ohms, 1 watt

Rss=Screen-grid voltage ad-
justment, potentiometer,
25000 ohms, 2 watts, Note 2

R40=15000 ohms, 2 watts

Ra=12000 ohms, 2 watts

R2=0.22 megohm, 2 watts

R43=22000 ohms, 2 watts

SR=Selenium rectifier, 20 ma.,
135 volts rms

T1=Output transformer for
matching impedance of voice
coil to 5000-ohm plate-to-

late tube load; 50 watts;
requency response, 10 to
50000 cps.

Ty=Power transformer, 600-0-
600 volts rms, 200 ma., 6.3
v.,ba.;6v.,3a.

Ts;=Filament transformer, 6.3
volts, center tapped,

1 ampere

NOTES: All of the following adjustments should be made before amplifier is placed into operation.
(1) With 5R4-GYB rectifier out of socket, adjust Ras for reading of —40 volts between junction of Rss
and Rze and B— (ground bus). (2) With speaker connected, adjust Ras for reading of 400 volts between
pin 2 of 6GF7 and -B (ground bus). (8) With input shorted, adjust R for minimum hum from speaker.
(4) With input open and volume contrel R: set for maximum volume, adjust Ri7 for minimum hum

from speaker.
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RCA Receiving Tube Manual
(21-16)

TWO-CHANNEL STEREOPHONIC AMPLIFIER
Power Output, 1 Watt Each Channel

TO SPEAKER
VOICE CoiL.
INPUT ~
CRYSTAL OR
CERAMIC
. T |
CHASSIS Cs=, 3Ry ?
<
" |
|
Ry AR 1vee
A N 60FXS
R2 H --d\s
C3 \ :F/
: ) TYPE 7 >
Rjo Nrrs? Rg
N Vv F GOFX5 60FX5 A+ +
AC CeT~ C7T..
o o0
Ci, C3=0.22 uf, 400 v., paper Ri, R2=Volume control, Rs=220 ohms, 2 watts
C2=0.1 uf, 400 v., paper potenti ter, 1.5 hms, Re=280 ohms, 2 watts
Cq, C5=50 uf, 25 v., electrolytic ganged R1=12 ohms, 1 watt

4
Cs=50 uf, 150 v., electrolytic Rs, R4=47000 ohms, 0.5 watt

Ru=0.22 megohm, 0.5 watt
C1, Cs=50 uf, 160 v., electrolytic = Rs=Balance control,

1, Te=Output transformer
F=Fuse, 3 amperes potentiometer, 2 megohms for matching impedance of
Rs, R7=60 ohms, 1 watt voice coil to 3000-ohm tube

load.
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(22-17)

Circuits

TWO-CHANNEL STEREOPHONIC AMPLIFIER

With Tone Control

Power Output, 1 Watt Each Channel

r
]
|
|
|
6l RS
|
| Re
|
|
|
|
INPUT |
CRYSTAL OR
CERAMIC |
HONOGRA
PICKUP |
L--

c»o/' $ o

nrv
AC

+
=Ci4

Ci Cu1=0.047 uf, paper, 150 v.
C2 C3=0.01 uf, paper, 150 v.
Cs C6=0.022 uf, paper, 150 v.
Cs=8 uf, electrolytic, 150 v.
C7 Cs=680 upuf, ceramic or
mica, 400 v.
Co C10=50 uf, electrolytic, 25 v.
C12=0.068 uf, paper, 150 v.
C13=200 uf, electrolytic, 150 v.
C14=100 uf, electrolytic, 150 v.
F=Fuse, 2 amperes

Ri1 R2=Volume control,
potentiometer, 2 megohms,
ganged.

Rz Ri=10 megohms, 0.5 watt

Rs Re=0.22 megohm, 1 watt

R7=0.022 megohm, 2 watts

Rs Ro=Tone control, potenti-
ometer, 2 megohms, ganged.

Rio Ru=0.47 megohm, 0.5 watt

Riz Ris Ri9=0.22 megohm, 0.5
watt

RuRi15=120 ohms, 2 watts

R16=750 ohms, 2 watts

R17=6.8 ohms, 2 watts

R18=100 ohms, 10 watts

T: T2=Output transformer for
matching impedance of voice
coil to 1000-ohm plate tube
load. Turns ratio 20 to 1;
primary current 90 ma. dc;
power-handling capacity,
3.5 watts minimum.
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(22-18)

RCA Receiving Tube Mannal

TWO-CHANNEL AUDIO MIXER
Voltage Gain From Each Grid of 6EU7 to Output is Approximately 20

C2
IL

OUTPUT TO

"
Rs

o—
+250V

Re

INPUT )

C1=10 uf, electrolytic, 25 v.
C2=0.05 uf, paper, 400 v.

=

R1 Rs Rs=1 megohm, 0.5 watt
Rz R¢=0.1 megohm, 0.5 watt

> GRID OF
NEXT STAGE

Ra

INPUT 2

Rs; Rr=Potentiometers, 0.1
megohm, audio taper
R4=1200 ohms, 0.5 watt

(22-19)
PHONOGRAPH AMPLIFIER
Power Output, 1 Watt
J
N VvOESSSEEEES EEEER Tvee
TO
SPEAKER
VOICE
olL
\:CZ
CHASSIS
o—o%
Y Ry
Y 7
! Re :'::c:, :::c4
X
x
© T

Ci1=0.02 uf, paper, 400 v.

C2=0.082 uf, paper, 400 v.

Cs Cq= 40uf, electrolytic, 150 v.

F= , 1 ampere

J=Input connector, shielded,
for crystal phonograph
pickup.
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Ri1=Volume control, potenti-
ometer, 0.5 megohm, audio

taper
R2=10000 ohms, 0.5 watt
R3=0.22 megohm, 0.5 watt
R4 R5=56 ohms, 0.5 watt
Re=22 ohms, 0.5 watt

R7=3300 ohms, 1 watt

Rs=210 ohms, 10 watts

T =Output transformer for
matching impedance of voice
coil to 3000-ohm tube load.




Circuits

(22-20)

MICROPHONE AND PHONOGRAPH AMPLIFIER

Power Output, 8 Watts

Ri2

AMA

VW~

>
CglClo=<

SRy TREBLE
==Co <~
=+ |
I 3RI4 T2
T<n
- N ) 'E':x ]_faq R20
o""o—on X TYPE 5Y3-GT
Y 2 AN
AC s Rz 4 +H R22 4
-ICI5 TCe TC7
Ll - -

Cx302=100 pf disc-ceramic,

C3=0.05 uf, paper, 200 v.
C4=8 uf, electrolytic, 450 v.
Cs=16 uf, electrolytic, 450 v.
5 uf, electrolytic, 450 v.
.1 uf, paper, 200 v.
.001 uf, disc-ceramic, 300 v.
C9=0.01 uf, disc-ceramic, 300 v.
C10=470 pf, disc-ceramic, 300 v.
Cu=4700 pf, disc-ceramic,

300 v.
Ciz=4 uf, electrolytic, 450 v.
C13=0.05 uf, paper, 600 v.
C1u=25 uf, electrolytic, 25 v.
Cu Cm 17=20 uf, electrolytic,

0 v.

F= Fuse, 1 ampere

Ji=Jack for high-impedance
crystal microphone input;
max. input: 2 millivolts peak

J2=Jack for crystal phono-
pickup input; max. input:
0.5 volt peak

L=Filter choke, 5 henries,
200 ma.

R1 Ri1s=10000 ohms, 0.5 watt

Rz=Volume Control, potenti-
ometer, 1 megohm

R3=2.2 megohms, 0.5 watt

R4 Rs R20=0.22 megohm, 0.5
watt

R;=27000 ohms, 0.5 watt

Rs=1200 ohms, 0.5 watt

R7Ri13=0.1 megohm, 0.5 watt

Rs Ru=Tone control, potenti-
ometer, 0.5 megohm

R10=22000 ohms, 0.5 watt
R12=12000 ohms, 0.5 watt
R14=1800 ohms, 0.5 watt
R15=0.47 megohm, 0.5 watt
R17=0.15 megohm, 0.5 watt
Ri1s=180 ohms, 2 watts
R19=47000 ohms, 1 watt
R21=50 ohms, 10 watts
R22=8200 ohms, 2 watts
Si=Switch, SPST
S:=Switch, SPDT
T1=Power transformer, 300-
0-300 v.,90 ma.; 6.3 v., 8.5 a.
center tapped; 5 v., 2 a.
T2=Output transformer for
matching impedance of voice
coil to 4000-ohm tube load;
10 watts
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(22-21)

RCA Receiving Tube Manual

PREAMPLIFIER FOR AMATEUR RECEIVER
FOR 10-METER (30-MEGACYCLE) BAND

Power Gain, 25 to 35 db

Cy, C71=5 pf, 500 v., mica

Cz, Cs, C4, Cs, Cs, Cs, Co=0.001
uf, 500 v., ceramic

Lj, L2=18 turns of No.32
Enam. copper wire wound

(22-22)

on ¥4’ 1.D. slug-tuned form.
L tuned to 32 Mc; L2 to
29.5 Mc. Input and output
link, 134 turns. Input and
output impedance, 75 ohms.

Ri1, R2=100 ohms, 0.5 watt
R3=0.47 megohm, 0.5 watt
R4=1000 ohms, 0.5 watt

PREAMPLIFIER FOR MAGNETIC PHONOGRAPH PICKUP

With RIAA Equalization

R9
J_ ‘\éV\r t VvV 0 +250V.
<l
+ +
Ca = : Cs
Rs
= R3 =
Co
]
: l—
C3 RG
e
J
So— e Lo
AF OUTPUT
--Cg (LOAD=220000
OHMS MIN.)
$ —O
Ry
1 LRz o S
CI== R71ZCa== SRe ,l_g.,

C1 Cu=25 uf, electrolytic, 25 v.

Cz C5=20 uf, electrolytic, 450 v.

C3=0.1 uf, paper, 600 v.

C6=0.0083 uf == 5 per cent,
paper, 600 v.

C7=0.01 pf == 5 per cent,
paper, 600 v.

Cs=180 pf == 5 per cent,
ceramic or mica, 500 v.
(includes capacitance of
output cable)

526

J=Input connector, shielded,
for high-impedance magnetic
phono pickup (10 mv. output,

apgrox.)

Ri=Value depends on type of
magnetic pickup used. Fol-
low pickup manufacturer's
recommendations.

Rz R7=2700 ohms, 0.5 watt
R3Rs=0.1 megohm, 0.5 watt
R4=39000 ohms, 0.5 watt
Re=0.47 megohm, 0.5 watt
Rs=0.68 megohm, 0.5 watt
R9=15000 ohms, 1 watt
R10=22000 ohms, 0.5 watt




Circuits

(22-23)

PREAMPLIFIER FOR CERAMIC PHONOGRAPH PICKUP
.Cathode-Follower {Low-Impedance) Output

. +230~
+J-C3 -0 +230~-300V

J Ry
INad
R2
Cs
o]
AF OUTPUT
LOAD= 50000
OHMS MIN.)
o
Rs Ro
C1=0.1 uf, paper, 400 v. phono pickup (0.5 v. output) R4=0.22 megohm, 0.5 watt
C2=0.01 uf, paper, 400 v. Ri1=1.8 megohms, 0.5 watt Rs=1000 ohms, 0.5 watt
C3=20 uf, electrolytic, 400 v. Re=Volume control, potenti- Res R9=47000 ohms, 0.5 watt
C1=0.25 pf, paper, 400 v. ometer, 0.5 megohm, audio R7=4700 ohms, 0.5 watt
Cs=0.22 uf, paper, 600 v. taper Rs=1 megohm, 0.5 watt
J=Input connector, shielded, R3=0.82 megohm, 0.5 watt R100=1800 ohms, 0.5 watt

for high-impedance ceramic

LOW-DISTORTION PREAMPLIFIER
For Low-Output High-Impedance Microphones
' AMN—O +250-300 V
+ L . T
4
R2 I
-0
OUTPUT
(LOAD=220000 OHMS MIN)
C1=25 uf, electrolytic, 25 v. Cs=40 pf, electrolytic, 450 v. R3=1000 ohms, 0.5 watt
C2=0.047 uf, paper, 400 v. Ri1=2.2 megohms, 0.5 watt R4=0.47 megohm, 0.5 watt
C3=0.22 uf, paper, 400 v. R2=0.1 megohm, 0.5 watt R5=22000 ohms, 0.5 watt

Sensitivity=38 millivolts for output of 220 millivolts
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TWO-STAGE INPUT AMPLIFIER
Cathode-Follower (Low-Impedance) Output
() + 300 V,
Rz
INPUT LC3
Ca
I
$Re
AF OUTPUT
' (LoAD=100000
OHMS)
[lo Sm—
Ci C3=0.1 uf, paper, 400 v, Ri=Volume control, potenti- R: R4=5600 ohms, 0.5 watt
Ca=25 uf, electrolytic, 25 v. ometer, 0.5 megohm Rs=27000 ohms, 0.5 watt
C4=0.5 uf, paper, 200 v, R2=0.22 megohm, 0.5 watt Rs=0.56 megohm, 0.5 watt
BASS AND TREBLE TONE-CONTROL AMPLIFIER STAGE
Ry
' AM—0 +250-300 V .
te,
= C
w3
LY
OUTPUT
2 (LOAD = 100000
3 )= 2 OHMS MIN)
T o= - o
INPUT - : 1
|
o i
[}
m —I-
M
[+
Ce I 8
|
l— Ry | ]
Ri2
TREBLE
CONTROL|
C
7 TC’
e ”
-
C1C3=20 uf, electrolytic, 450 v. C9=0.0022 nf, paper, 400 v. Rs=1000 ohms, 0.5 watt
C2=0.047 uf, paper, 400 v. R1=0.47 megohm, 0.5 watt Rs=DBass control, potenti-
C4=0.1 uf, paper, 400 v. R2=1500 ohms, 0.5 watt ometer, 1 megohm
5-0.2; uf, paper, 400 v. Rs R7=15000 ohms, 0.5 watt R10=10000 ohms, 0.5 watt
Cs=0.0022 uf, paper, 400 v. R4=22000 ohms, 0.5 watt Ri2=Treble control, potenti-
C7=0.022 uf, paper, 400 v. Rs Rs Ru=0.1 megohm, 0.5 watt ometer, 1 megohm
C.;-%zo pf, ceramic or mica,
v.

Sensitivity=0.5 volt rms for output of 1.25 volts with controls set for flat response.
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Circuits

(22-27)
AUDIO CONTROL UNIT
With Volume and Tone Controls
9 PHONO
AMP. N Ris . Rag
Rl cn 1+ +300 V
:L Rz
é R3  CRYSTAL iz
x| Loz |
VOLUME
= Rat
AF OUTPUT
(LOAD=50000
S MIN.)
Cia
Ra7

C1 C7=0.01 uf, paper, 400 v.

Cz Cu=20 uf, electrolytic, 450 v.

Cs C4=0.1 uf, paper, 400 v

Rs C10=25 uf, electrolytic, ‘25 v.

Cs=0.001 pf, paper, 400 v.

Cs=470 pf, mica, 300 v.

Cy=4700 pf, mica, 300 v.

Ci2 Cuu=0.47 uf, paper, 400 v.

C13=0.033 uf, paper, 400 v.

Ri R: R7=0.27 megohm, 0.5
watt

(22-28)

Rs=1.5 megohms, 0.5 watt
R4=2 megohms, 0.5 watt
Rs=Potentiometer, 0.5
megohm, audio taper
R6=0.33 megohm, 0.5 wa
RsRis Rzs=15000 ohms, 0. 5 watt
R9=0.56 megohm, 0.5 watt
R10=2200 ohms, 0.5 watt
Ru1 R16=0.22 megohm, 0.5 watt
Riz R27=1 megohm, 0.5 watt
Ris Ra=0.1 megohm, 0.5 watt

Ru=1200 ohms, 0.5 watt
Ri7 Ris=Potentiometers, 0.5
megohm, audio taper
R18=22000 ohms, 0.5 watt
R20=2700 ohms, 0.6 watt
R22=5600 ohms, 0.5 watt
R23=27000 ohms, 0.5 watt
R24=0.47 megohm, 0.5 watt
Rzs=Potentiometer, 0.1
megohm, audio taper

CODE-PRACTICE OSCILLATOR

T

T2

nv
AC

Ci C2=20 uf, electrolytic, 150 v.
C3=0.001 pf, paper, 200 v.
C4=0.03 uf, paper, 200 v.

=1/8 ampere

J=Input jack for key
R1=1500 ohms, 1 watt
Re=Potentiometer, 0.1
megohm, 0.5 watt
T1=Power transformer, 125

volts rms, 15 ma; 6.3 volts,
0.6 ampere

T2=Output transformer,

universal

NOTE: Select any two terminals of secondary of T2 to give desired tone.
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(22-29)

INTERCOMMUNICATION SET
With Master Unit and Two or More Remote Units

TYPE T3
6EHS T
6.3 V.
TYPET T SW
Tl X4
= 1H7.v.
AC
—
3va¥]’ F
=== R
124 *——Cs
T T T
)
Oy f 2 ﬂ REMOTE UNIT
L—o o S2
TALK 3
Wa I —I(] REMOTE UNIT
S3
C1 C2=0.0022 puf, paper, 200 v. Rs R7=68 ohms, 0.5 watt SWs=Station-selector switch,
C3=0.005 uf, paper, 200 v. Rs=2200 ohms, 1 watt rotary
Cs C5=60 uf, electrolytic, 150 v. S S:Ss=Speaker, permanent- Ti=Input transformer, 4-ohm
F=Fuse, 1 ampere A magnet, voice-coil impedance primary, 25000-ohm second-
Ri=Volume control, potentiom- 3-4 ohms . ary
eter, 0.5 megohm, audio taper SW1=On-off switch, single-pole T:=Output transformer, 3000-ohm
taper single-throw, attached to vol- primary, 4-ohm secondary
R:=6.8 megohms, 0.5 watt ume control Ri Ts=Power transformer, 125
Rs R4=0.47 megohm, 0.5 watt SWa=Talk-listen switch, volts rms, 50 ma., 6.3 volts
Rs=10000 ohms, 0.5 watt double-pole double-throw rms, 2 amperes

NOTES: The leads from the LISTEN-TALK switch to Tiand T:should be kept as far apart as possible
to prevent undesirable regeneration effects.

Connections to the remote speaker units should be made with low-resistance wire, preferably shielded
“intercom” cable.
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—_— Circuits
(22-30)
ALL-PURPOSE POWER SUPPLY
T
g 63V  TO HEATERS e

TYP B+
Fi 58C re"

nry _TOFILTER C C2T=
AC » g 1 0R 2 B
: FILTER | = = =
L
IO QOB+
POWER SUPPLY | *
— L Re
Co=
B_
FILTER 2 = =

T N R Rp
XEN [, TO HEATERS ’-’V\/\'I'V\/V-‘ B+
TYPE *
6X4 ¢ Com= Rg
n7v g 3 -
TO FILTER  FILTER 3 = =
o e 7 ,2,0R3  —— —

POWER SUPPLY 2

]

POWER OUTPUT
SUPPLY TRANSFORMER CHOKE (L1) Ru Rz Ct Cz FILTER VOLTS MA
360 60
1 Stancor 140 ma, 7Th, 33 ohms — 40 uf 40 pf 1 340 80
(5BC3) PC or PM 165 ohms 5W 450 Vde 450 Vde 320 120
8177 Stancor C1421
(800-0-300) or equiv. 235 60
or equiv. 2 230 80
215 120
450 120
Stancor 200 ma, 4h, 56 ohms —_ 40 uf 40 uf 1 425 160
PC or PM 145 ohms 10W 600 Vdec 600 Vde 410 200
8412 Thordarson
(400-0-400) 20C54 310 120
or equiv. or equiv. 2 300 160
280 200
350 20
2 Stancor 80 ma, 12h, 5000hms 500 ohms 40 uf 40 uf 1 300 40
(6X4) P-6358 375 ohms 5W 8W 450 Vde 450 Vde 260 60
(800-0-300) Thordarson —_—
or equiv. 20C53 250 20
or equiv. 2 230 40
220 60
345 20
3 300 40
250 60
265 20
Stancor 80 ma, 12h, 500 ohms 500 ohms 40 uf 40 pf 1 225 40
PM or PC 375 ohms 5W 3w 450 Vde 450 Vde 190 60
8419 Thordarson _—
(240-0-240) 20C53 200 20
or equiv. or equiv. 2 180 40
170 60
260 20
3 220 40
180 60

NOTE: Bleeder Rp can be omitted if an external load is permanently connected across the output
terminals. Bleeder current should be approximately 10 per cent of the load current.
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CATHODE-RAY OSCILLOSCOPE

siwa

Rgq
X10 it
Cq7
DIRECT
GND. Cot

v
VINPUT GND. RANGE

w? 3
CIT = = slw2
02
06 o—
2
.6
2 o—f iR”
6 cw
20 V ATTEN. TYPE
60 - |6BR8A|
—
CALo >c3-g" <36'! <c57{ =
7 > "7 > Rg
R | |SR3| | Rs
EXT. SYNC

II

/H INPUT 2C4==  SC7== ZC97
@ 3R

<

RCA Receiving Tube Manual

+IC38

R7
~+ A

C39.
; C415

Rg2 Re3

OSCILLOGRAPH
TUBE

X
DEDEREE 5163 VAC.
SRR
S, 4l 4 4 5]
Arscwi Tt T
ssae&JA ] /nzm‘?J L2AT7
6X4 92CL-12068
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(22-31)

Circuits

CATHODE-RAY OSCILLOSCOPE (Cont'd)

C1C3 Cs Cs Cuu=Trimmer
capacitors, 4—40 pf, Arco
No.422 or equiv.

C2 C15C21 C19 C3:=0.1 uf,
paper, 400 v.

C4=64 pf, ceramic disc, 500 v.

C5=22 pf, ceramic disc, 500 v.

C7=140 pf, ceramic disc, 500 v.

Cy=410 pf, ceramic dlsc, 500 v.

C1o Cis Cao Cug=20 uf, elec-
trolytic, 450 v.

C|%= 1500 pf, ceramic dise,

00 v.
C14=1200 pf, ceramic dise,
500 v.
Ci6 C24 C25=0.02 uf, ceramic
disc, 600 v.
Cn Cas— 10 ;uf electrolytic,

Cw CM— 40 uf, electrolytic,
450 v.

C20=560 pf, ceramic dise, 500 v.
C22=0.05 uf, ceramic disc, 200 v.

Ca23=0.05 uf, paper, 200 v.
C26=>5 pf, ceramic disc, 150 v.
C27=0.22 uf, paper, 400 v.
C28=0.022 uf, paper, 400 v.

C29=2200 pf, ceramic disc, 400 v.
C0=220 pf, ceramic dise, 400 v.

Ca1=15 pf, ceramic disc, 500 v.
Cs2=180 pf, ceramic disc, 200 v.
Cs3=150 pf, ceramic disc, 200 v.
CaaZCaa Ca7 Ca=0.1 uf, paper,

Car C15 Cas=0.01 uf, ceramic
disc. 600 v.

Cu=0.5 uf, paper, 1000 v.

C47=12 pf, tubular ceramic,
150 v.

ID;=Pilot lamp, No.47

Li=Peaking coil, 20 uh

L2 Ls=Peaking coil, 36 uh
(wound on 10,000-ohm,
0.5-watt resistor)

R1=0.68 megohm, 0.5 watt

R2Re6 R27 Res R79=0.47
megohm, 0.5 watt

R3=0.91 megohm, 0.5 watt

R4=0.11 megohm, 0.5 watt

Rs R7 Ri2 R2i Rao Rus=1
megohm, 0.5 watt

Rs=83000 ohms, 0.5 watt

Rs Ras Ra2 Rs3=10000 ohms,
0.5 watt

RoRez Rn Rg3=15000 ohms,
0.5 watt,

R10=820 ohms, 0.5 watt

R11=47000 ohms, 0.5 watt

Ruz=Variable, wire-wound,
5000 ohms, 2 watts, Claro-
stat A43-5000 or equiv.

R11=6800 ohms, 1 watt

Ris R2g Roo R3s=1200 ohms,
0.5 watt

R16=2200 ohms, 0.5 watt

Ri17=Wire-wound, 2500 ohms,
5 watts, IRC Type PW5 or
equiv.

Ris=100 ohms, 0.5 watt

Ri19=4700 ohms, 1 watt

R2=820 ohms, 1 watt

Ra23=0.22 megohm, 0.5 watt

R24=82000 ohms, 0.5 watt

R25=120 ohms, 0.5 watt

Rzs R37=1800 ohms, 1 watt

Ra0 R3»=1000 ohms, 0.5 watt

Rau=Wire-wound, 2400 ohms,
5 watts, IRC Type PW5 or
equiv.

Rs3;=5000 ohms, 0.5 watt

Rs3s=1.2 megohm, 0.5 watt

R Raz Res Res=0.82 megohm,
0.5 watt

R4 Ryg=Variable, 1 megohm,
0.5 watt

Rys=Variable, 0.1 megohm,
0.25 watt

Ric=0.18 megohm, 0.5 watt

Ra7 R77=Variable, 0.25
megohm, 0.5 watt

Rai9=0.1 megohm, 1 watt
Rs50=68000 ohms, 0.5 watt
Rs1=38300 ohms, 0.5 watt
Rs2=0.27 megohm, 0.5 watt
Rs3=680 ohms, 0.5 watt
Rs4=39000 ohms 0.5 watt
Rss=Variable, 5 megohms,

0.5 watt
Rie Rso Re7=2.7 megohms,

5 watt

Rs57=38.8 megohms, 0.5 watt
Rss R72 R7s Re1=0.12 megohms,

0.5 watt
Reo R7o=10 megohms, 0.5 watt
Re1 Re9=2400 ohms, 0.5 watt
Res=Variable, 2 megohms,

.5 watt

Res=Variable, 50000 ohms,
0.5 watt

R13=0.1 megohm, 0.5 watt

R7=Variable, 10000 ohms,
0.25 watt

R76=4700 ohms, 0.5 watt

R7s=Wire-wound, 1500 ohms,
T watts, IRC Type PW7 or
eq

Rsn"Varlable, 0.5 megohm,
0.5 watt

Rs2=Variable, 75000 ohms, 0.5
watt (includes ac switch)

Si1=Rotary switch, vertical
range selector, 9 positions,
4 sections, RCA stock
No0.219199 or equiv.

S:=Rotary switch, horizontal
sweep selector, [ positions, 5
sections, RCA stock No.
219200 or equiv.

Ss=Switch, dpdt, sync, Stack-
pole Type SS-33 or equiv.

Ti=Power transformer, 117
volts, 60 cps, RCA stock
No. 218122 or equiv.

X,Y,Z,=Test points

NOTE: For home construction of this circuit, the complete Kit RCA-WO0-33A (K)
is recommended because of the large number of special components used. This
circuit is also available in wired form as the RCA-WO-33A.
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RCA Receiving Tube Manunal

SHAPERS

AUDIO SIGNAL GENERATOR

SINE-WAVE OSCILLATOR

i

Re
NouTPUT
L CONTROL

C1=0.1 uf, ceramic, 400 v.

C2 C9=0.25 uf ceramic, 400 v.

C3 Cs C7=20 puf, electrolytic,
350 v.

Cs=Trimmer capacitor, 5—80 pf
Cs=1 uf, paper, 200 v.
Cs C17=40 uf electrolytic, 150 v.
C10=100 uf, electrolytic, 150 v.
Cn Ciy C2=28-section elec-
trolytic; 20 uf, 250 v.; 60 uf,
450 v; 20 uf, 450 v.
C12=2.2 pf, ceramic
13=38.3 pf, ceramic, 500 v.
Cuu="17.5-8 uf, trimmer
C15=27 pf, ceramic, 600 v.
Cis=Variable, 2 gang; RCA
stock No0.220226 or equiv.

534

/e %

- S-,A

= TYPE TYPE

Cis=50 uf, electrolytie, 250 v.
Ii=Lamp, 3 watts, 120 v.
I>=Pilotlamp, No.47
Li=Reactor, RCA stock
No.220215 or equiv.
R1=3900 ohms, 2 watts
Rz Ri2 Re2=1 megohm, 0.5 watt
R3=470 ohms, 1 watt
R1=3900 ohms, 1 watt
R5=12000 ohms, 1 watt
Re=Potentiometer, 12000 ohms
R7=88300 ohms, 0.5 watt
Rs R9=22000 ohms, 1 watt
R10=56000 ohms, 0.5 watt
Ru=Potentiometer, 2500 ohms,
0.5 watt
Rz Ru=Potentiometer,
5000 ohms

-~ _6UBA__ 6UBA
R37
H
B
- - TYPE  TYPE T
6AQSA 6X4 2

R1;=8200 ohms, 0.5 watt
R16=12000 ohms, 0.5 watt
Ri17=4700 ohms, 1 watt
Ri138=0.47 megohm, 0.5 watt
Ri19=0.27 megohm, 0.5 watt
R20=15000 ohms, 2 watts
Rai=Potentiometer, 750 ohms
R23=386000 ohms, 0.5 watt
R24=0.86 megohm, 0.5 watt
R2;=38.6 megohms, 0.5 watt
R26=36 megohms, 1 watt
R27=8 megohms, 1 watt
R2s=0.8 megohm, 0.5 watt
R29:=80000 ohms, 0.5 watt
R30=8000 ohms, 0.5 watt

Ra1 Ras Ris=6200 ohms, 0.5 watt
Riy2 Ryu=750 ohms, 0.5 watt
R36=680 ohms, 0.5 watt



Circuits — ——]

AUDIO SIGNAL GENERATOR (Cont'd)

Rar=Potentiometer, 100 ohms RCA stock No. 220216 or equiv.

Rss=Potentiometer, 100 ohms, equiv. T)=Power transformer, 117
with switch S-3 Sz= Rotary switch, range volts rms, 60 cps, RCA stock

Si=Rotary switch, function selector, 4 posltlon, 2 wafer, No0.220214 or equiv.
selector, 8 position, 3 wafer, RCA stock No.220217 or

ELECTRONIC VOLT-OHM METER

S2
SECTION 2 REAR

I2
() ooz

50-60CPS
B=Battery, 1.5 v. R7=20000 ohms, 0.25 watt R26=10000 ohms, potentiom-
C1=470 pf, ceramic disc, 1600 v. = Rs=70000 ohms, 0.25 watt eter, zero adjustment,
C2=0.001 uf, ceramicdise, 500 v. R9=0.2 megohm, 0.25 watt 0.25 watt
C3=0.47 pf, tubular, 400 v. R10=0.7 megohm, 0.25 watt R23=38.8 megohms, 0.5 watt
C4 Cr.—O 02 uf, ceramic disc, Ru=2 megohms, 0.25 watt R29=6.8 megohms, 0.5 watt
R12—7 m ohms, 0.25 watt Raso Ra1=3830 ohms, 0.5 watt
Ca C7== 0.005 uf, ceramic dise, Rus= ms, wire-wound, R32=15000 ohms, 0.5 watt
0.5 wa Ra33=27000 ohms, 0.5 watt
Ca= 10 pf electrolytic, 400 v. R14=100 ohms, 0.25 watt Rs34=10000 ohms, potentiom-
F=Fuse, 0.5 ampere Ri15=1000 ohms, 0.25 watt eter, ac balance, 0.5 watt"
CR=Selenium rectifier, Radio . Ri7=0.1 megohm, 0.25 watt Rs3:=47000 ohms, 0.5 watt
Receptor Co. #8Y1Borequiv.  Ris=10 megohms, 0.25 watt . R3s=0.22 megohm, 0.5 watt
M= Meter, dc, 0-200 pa R20=20 megohms, 0.25 watt Si1=Range selector switch, 7
NE:;=Neon lamp " 3 5 Rz1=91 megohms, 0.5 watt position, RCA stock No.
Ri=DC-voltage probe isolating R22=10000 ohms, potentiom- 217924 or equiv.
resistor, 1 megohm, 0.25 watt eter, ac calibration, 0.5 watt S:=Function selector switch,
R:=188000 ohms, 0.25 watt R23=10000 ohms, potentiom- 5 position, RCA stock No.
R3=820000 ohms, 0.5 watt eter dc calibration, 0.5 watt 217928 or equiv.
R4=0.9 megohm, 1 watt R24=15000 ohms, potentiom- T1=Power transformer, 105-125
Rs Ris=1 megohm, 0.25 watt eter, ohms adjustment, volts rms, 50-60 cps, RCA
ReoRéus Rz:: R27=10000 ohms, 0.25 watt stock No. 217921 or equiv.
.5 wat

NOTE: Switches are shown in their maximum counterclockwise positions (8=
1.5 v, R X 1;8,="“OFF”). For home construction of this or a similar circuit, the
complete Kit’ RCA-WV-T7E (K) or RCA-WV-98C (K) is recommended because
of the large number of special components used.
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audio signal generator............... 534
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outlines..................... ...l 500
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RCA Technical Publications

on Electron Tubes, Semiconductor Products, Batteries,
and Test and Measuring Equipment

Copies of the publications listed below
may be obtained from your RCA dis-
tributor or from .Commercial Engineer-
ing, Radio Corporation of America,
Harrison, N. J.

Electron Tubes

oRCAELECTRONTUBEHANDBOOK —HB-
3.Fivebinders,each734’’ Lx5%§" Wx274"
D, having gold-imprinted black covers.
The “bible” of the industry—contains
over 5000 pages of loose-leaf data and
curves on RCA receiving tubes, trans-
mitting tubes, cathode-ray tubes, pic-
ture tubes, photocells, phototubes,
camera tubes, ignitrons, vacuum and gas
rectifiers, magnetrons, traveling-wave
tubes, premium tubes, pencil tubes, and
other miscellaneous types for special ap-
plications. Available on subscription
basis. Price $20.00* including service
for first year. Also available with RCA
Semiconductor Products Handbook
HB-10 at special combination price of
$25.00.* Write to Commercial Engineer-
ing for descriptive flyer and order form.

© RADIOTRON{ DESIGNER'S HANDBOOK
—4th Edition (834" x 514'")—1500
pages. Comprehensive reference thor-
oughly covering the design of radio and
audio circuits and equipment. Written
for the design engineer, student, and ex-
perimenter. Contains 1000 illustrations,
2500 references, and cross-referenced in-
dex of 7000 entries. Edited by F. Lang-
ford-Smith of Amalgamated Wireless
Valve Co., Pty., Ltd. in Australia. Price
$7.00.*

® RCA TRANSMITTING TUBES — TT-5
(814" x 534'")—320 pages. Gives data
on over 180 power tubes having plate-
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inputratingsup to4 kwand on associated
rectifier tubes. Provides basic informa-
tion on generic types, parts and mate-
rials, installation and application, and
interpretation of data. Contains circuit
diagrams for transmitting and industrial
applications. Features lie-flat binding.
Price $1.00.*°

® RCA MAGNETRONS AND TRAVELING-
WAVE TUBES — MT-301A (10%"” x
834'')—48 pages. Operating theory for
magnetrons and traveling-wave tubes,
application considerations, and tech-
niquesformeasurementof electrical para-
meters. Price 60 cents.*®

® RCA INTERCHANGEABILITY DIRECTORY
OF FOREIGN vs. U.S. A. RECEIVING-TYPE
ELECTRON TUBES—1CE-197B (8%3%" x
107%4’")—8 pages. Covers approximately
800 foreign tube types used principally
in AM and FM radios, TV receivers, and
audio amplifiers. Indicates U.S.A. direct
replacement type or similar type if avail-
able. Price 10 cents.*®

® RCA POWER TUBES—PG101E (107%”
x 834’')—46 pages. Technical informa-
tion on 200 RCA vacuum power tubes,
rectifier tubes, thyratrons, and ignitrons.
Includes terminal connections. Price 75
cents.*°

o RCA RECEIVING-TYPE TUBES FOR IN-
DUSTRY AND COMMUNICATIONS—RIT-
104C (107%"” x 834'')—44 pages. Tech-
nical information on over 190 RCA “‘spe-
cial red” tubes, premium tubes, nuvis-
tors, computer tubes, pencil tubes, glow-
discharge tubes, small thyratrons, low-
microphonic amplifier tubes, vacuum-
gauge tubes, mobile communications
tubes, and other special types. Includes



socket-connection diagrams. Price 85
cents.*°

o RCA RECEIVING TUBES AND PICTURE
TUBES—1275-K (107¢4" x 834'')—64
pages. New booklet contains classifi-
cation chart, characteristics chart, and
base and envelope connection diagrams
on more than 1050 entertainment receiv-
ing tubes and picture tubes. Price 50
cents.*®

® RCA INTERCHANGEABILITY DIRECTORY
OF INDUSTRIAL-TYPE ELECTRON TUBES—
ID-1020D (107%"" x 834'') —12 pages.
Lists more than 1600 basic type desig-
nations for 20 classes of industrial tube
types; shows the RCA -Direct Replace-
ment Type or the RCA Similar Type,
when available. Price 35 cents.*®

® RCA NUVISTOR TUBES FOR INDUSTRIAL
AND MILITARY APPLICATIONS — 1CE-
280 (1074’ x 834’)—16 pages. Describes
unique features of nuvistors and includes
tabular data, dimensional outlines,
curves, terminal diagrams, and socket
information. Price 25 cents.*°

® RCA PHOTO AND IMAGE TUBES—
1CE-269 (1074’ x 834’')—382 pages. In-
cludes concise data on RCA multiplier
phototubes, gas and vacuum photodi-
odes, and image-converter tubes. Fea-
tures recommended multiplier photo-
tubes and image-converter tubes and
quick selection charts for phototubes.
Includes response curves for photo and
image tubes, sockets and shields for
phototubes, and dimensional outlines
for photo and image tubes. Price 60
cents.*®

® RCA STORAGE AND CATHODE-RAY
TUBES —1CE-270 (107" x 834'")—12
pages. Includes technical data on RCA
display-storage tubes, computer-storage
tubes, scan-converters, radechons, os-
cillograph-type cathode-ray tubes, and
special-purpose kinescopes including
monoscopes, transcriber types, monitor
types, flying-spot types, projection
types, and view-finder types. Gives
latest JEDEC “Kelley Chart’* and de-
scriptive material on the characteristies
of phosphors used in RCA industrial
tubes. Price 20 cents.*®

o RCA MICROWAVE TUBES AND PACK-
AGED SOLID- STATE DEVICES — 1CE-
180E (1074 x 834’')—16 pages. In-
cludes technical data on RCA solid-state

devices, traveling-wave tubes, pencil
tubes, integral-cavity pencil tubes, mag-
netrons, and solenoids for traveling-
wave tubes. Single copy free on request.

® RCA PENCIL TUBES—1CE-219 (1074 x
834’')—28 pages. Contains operating
theory for pencil tubes, electrical and
mechanical circuit-design considera-
tions, environmental considerations, ap-
plication considerations, and data for
commercial types. Price 50 cents.*°

oRCAPHOSPHORS—TPM-1508A (1074"
x 83%4/)—20 pages. Contains defining
data for over 25 different industrial
phosphors, spectral-energy emission
curves, persistence curves, and quick-
reference classification charts. Price 75
cents.*®

o TECHNICAL BULLETINS —Authorized
information on RCA transmitting tubes
and other tubes for communications and
industry. Be sure to mention tube-type
bulletin desired. Single copy on any type
free on request.

oTV SERVICING. Bulletin TVS-1030
(1074’ x 834'')—48 pages. Contains ar-
ticles on TV trouble shooting, TV tuner
alignment, and TV circuit analysis by
RCA’s expert in the field of TV servicing
and test equipment—John R. Meagher.
Price 85 cents.*®

o TV SERVICING, SUPPLEMENT 1. Bul-
letin TVS-1031 (107¢" x 83g’)—12-
page booklet by John R. Meagher on
solving trouble shooting problems in
those hard-to-service television receiv-
ers known to service technicians as
‘v ough’ sets or “dogs.” Price 15 cents.*°

Semiconductor Products

e RCA SEMICONDUCTOR PRODUCTS
HANDBOOK—HB-10. Two binders, each
734" L x 554" W x 27¢"’ D, having gold-
imprinted red covers. Contains over
1000 pages of loose-leaf data and curves
on RCA semiconductor devices such as
transistors, silicon rectifiers, silicon con-
trolled rectifiers, tunnel diodes, and tun-
nel rectifiers. Available on subscription
basis. Price $10.00* including service for
first year. Also available with RCA Elec-
tron Tube Handbook HB-3 at special
combination price of $25.00*. Write to
Commercial Engineering for descriptive
flyer and order form.
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® RCA TRANSISTOR MANUAL— SC-10
(834" x 534'")—304 pages. Contains de-
tailed technical data on RCA semicon-
ductor devices. Easy-to-read text in-
cludes information on basic theory, ap-
plication, and installation of transistors,
silicon rectifiers, and semiconductor di-
odes. Includes circuit diagrams and
parts lists for many typical applications.
Features lie-flat binding. Price $1.50.*°

® RCA TUNNEL DIODE MANUAL — TD-
30 (834’ x 534’")—160 pages. Describes
the microwave and switching capabili-
ties of tunnel diodes. Contains informa-
tion on theory and characteristics, and
on tunnel-diode applications in switch-
ing circuits and in microwave oscillator,
converter, and amplifier circuits. In-
cludes data for over 40 RCA germanium
and gallium arsenide tunnel diodes and
tunnel rectifiers. Price $1.50.*°

® RCA SEMICONDUCTOR PRODUCTS
GUIDE—60-S-16R5 (1074 x 834"")—12
pages. Contains application guide, in-
dex, and ratings and characteristics ar-
ranged for easy access to RCA’s entire
line of semiconductor products, as well
as digital microcircuits, memory prod-
ucts, and photocells. Single copy free on
request.

® RCATRANSISTORREPLACEMENT GUIDE
—1L1115 (1078 x 834’/)—386 pages.
Contains RCA transistor and rectifier
replacement data for more than 1000
portable radio receivers, table radio re-
ceivers, tape recorders, and portable
equipment of 145 manufacturers. Price
35 cents.*°

® RCA SILICON RECTIFIER INTERCHANGE-
ABILITY DIRECTORY —1CE-229A (107¢"
x 83%’/)—16 pages. Contains replace-
ment information, ratings, characteris-
tics, and physical dimensions for more
than 400 silicon and selenium rectifiers.
Price 25 cents.*®

® TRANSISTORIZED VOLTAGE REGULA-
TORS APPLICATION GUIDE—1CE-254
(1074 x 83%4'')—12 pages. Discusses
transistorized voltage regulators of the
series and shunt types. Included are de-
sign considerations, step-by-step design
procedures, and the solutions to sample
design problems. An appendix contains
the derivation of design equations. Price
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25 cents.*®

® RCA SILICON POWER TRANSISTORS
APPLICATION GUIDE—1CE-215 (107"
x 834’')—28 pages. Describes outstand-
ing features of RCA silicon power tran-
sistors and their use in many critical in-
dustrial and military applications. In-
cludes construction details, discussion
of voltage ratings, thermal stability con-
ditions, and equivalent circuits for these
transistors. Price 50 cents.*®

® RCA SILICON VHF TRANSISTORS AP-
PLICATION GUIDE—1CE-228 (107%" x
834'')—20 pages. Describes unique ca-
pabilities of RCA silicon vhf transistors
and their use in critical industrial and
military applications up to 300 Me.
Price 50 cents.*°

o TECHNICAL BULLETINS — Authorized
information on RCA semiconductor
products. Be sure to mention type-num-
ber bulletin desired. Single copy on any
type free on request.

Batteries

® RCA BATTERIES—BAT-134F (1074" x
834’')—24 pages. Technical data on 113
Leclanché, alkaline, and mercury-type
dry batteries, for radios, industrial ap-
plications, flashlights, lanterns, elec-
tronic toys, and for photoflash service.
Price 85 cents.*®

e RCA BATTERY MANUAL—BDG-111
(1074’ x 834’')—64 pages. Contains in-
formation for the designer, application
engineer, experimenter, and student on
dry cells and batteries: carbon zinc
(Leclanché), mercury, and alkaline types.
Includes battery theory and applica-
tions, detailed electrical and mechanical
characteristics, a classification chart, di-
mensional outlines, and terminal con-
nections for each battery type. Price 50
cents.*°

® RCA ALKALINE BATTERIES — 1CE-237
(1074 x 834'')—2 pages. Contains tech-
nical data, curves, and dimensional out-
lines for 4 alkaline batteries in appli-
cations having a wide range of current-
drain requirements. No recovery period
required; batteries have exceptionally
long shelflife. Single copy free onrequest.



Test and Measuring
Equipment

INSTRUCTION BOOKLETS — Illustrated
instruction booklets, containing specifi-
cations, operating and maintenance data,
application information, schematic dia-
grams, and replacement parts lists, are
available for all RCA test instruments.
Booklets for the following popular in-
struments are available at the prices in-
dicated. Prices for booklets on other in-
struments are available on request.

WA-44A (Audio Signal
Generator).......... $0.
WA-44C (Audio Oscillator). . ... 1.
WE-93A (Transistor Radio
Dynamic Demonstrator
Kit)'............. ... 0.
,/WE-95A (VOM Dynamic Dem-
onstrator Kit)
WO-33A (Super-Portable
Oscilloscope) . . ...... 1.00*
WO-88A (5-in. Oscilloscope).... 0.50*
WO-91A (5-in. Oscilloscope).... 1.00*
WR-36A (Dot-Bar Generator).. 0.50*
WR-46A (Video Dot/Crosshatch
. Generator).......... 0.75%
WR-49A (RF Signal Generator) 0.50*
WR-49B (RF Signal Generator) 1.00*
WR-50A (RF Signal Generator) 1.00*
WR-51A (Stereo FM Signal
Simulator). . ........ 1.00*
WR-61B (Color-Bar Generator) 1.00*
WR-64A (Color-Bar/Dot/
Crosshatch Generator) 1.00*

50*
00*

25*
.10*

WR-67A (Test-Oscillator)... ... 0.25*
WR-69A (TV-FM Sweep
Generator).......... 1.00*

WR-70A (RF-IF-VF Marker

Adder).............. 0.75*
WR-86A (UHF Sweep
Generator........... 0.50*

WR-99A (Marker Calibrator) .. 1.00*
WV-37B (Radio Battery Tester) 0.25*
WV-38A (Volt-Ohm-

Milliammeter). . .. ... 0.50*

WV-65A (VoltOhmystt) ...... 0.25*
WYV-T4A (High-Sensitivity
ACVTVM)......... 0.75*
WV-75A (VoltOhmystf)....... 0.25*
WV-76A (AC VTVM) ........ 0.75*
WV-77A (VoltOhmystf). ... ... 0.25*
WV-77B (VoltOhmystt)....... 0.25*
WV-T7E (VoltOhmystt)....... 1.00*

‘WV-84C (Ultra-Sensitive

DC Microammeter).. 0.75*
WV-95A (VoltOhmystt).... ... 0.25*
WV-97A (VoltOhmystf)....... 0.50*
WYV-98B (Senior VoltOhmystt). 1.00*
WYV-98C (Senior VoltOhmystt). 0.50*
195-A (VoltOhmystt) ...... 0.25*
WT-100A (Electron-Tube

MicroMhoMeter, Ser.

No. 1001 and over) .. 2.00*
WT-100A (Tube Chart 1CE

—163).............. 3.00*
WT-110A (Automatic Electron-

Tube Tester)........ 1.00*
WT-110A (1CE-174 Card

Punch Data)........ 0.25*
WT-110A (1CE-234 Card

Punch Data)........ 1.00*

{Trade Mark Reg. U.S. Pat. Off.

*Prices shown apply in U.S.A. and are subject to
change without notice.

°Optional List Price.
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Reading List

This list includes references of both elementary and advanced character.
Obviously, the list is not inclusive, but it will guide the reader to other references.

ALBERT, A. L. Electrons and Electron Devices, The MacMillan Co.

BECK, A. H. W. Thermionic Valves, Cambridge University Press.

CHUTE, G. M. Electronics in Industry. McGraw-Hill Book Co., Inc.

DoME, R. B. Television Principles. McGraw-Hill Book Co., Inc.

Dow, W. G. Fundamentals of Engineering Electronics. John Wiley and Sons, Inc.
EAsT™MAN, A. V. Fundamentals of Vacuum Tubes. McGraw-Hill Book Co., Inc.
EpsoN, W. A. Vacuum Tube Oscillators, John Wiley and Sons, Inc.

FINK, D. G. Television Engineering. McGraw-Hill Book Co., Inc.

GHIRARDI, A. A. Radio and Television Receiver Circuilry and Operation. Rinehart
and Co., Inc.

GRrAY, T. S. Applied Electronics. John Wiley and Sons, Inc.

GROB, B. Basic Television. McGraw-Hill Book Co., Inc.

HENNEY, KEITH. Radio Engineering Handbook. McGraw-Hill Book Co., Inc.
Hoag, J. B. Basic Radio. D. Van Nostrand Co., Inc.

KOLLER, L. R. Physics of Electron Tubes. McGraw-Hill Book Co., Inc.
MAEDEL, G. F. Basic Mathematics for Television and Radio. Prentice-Hall, Inc.
MARCUS, A. Elements of Radio. Prentice-Hall, Inc.

MARKUS AND ZELUFF. Handbook of Industrial Electronic Circuits. McGraw-Hill
Book Co., Inc.

MILLMAN AND SEELY. Electronics. McGraw-Hill Book Co., Inc.
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KEY: BASING DIAGRAMS (Bottom Views)

° Gas-Type Tube F—  Filament LC Do Not Use,
BC Base Sleeve (negative only) Exce.pt A$
BS  Base Shell FMm  Filament Tap ]S)petmﬁed n
C  External Con- G  Grid vy
ductive Coating Heater NC NoCInterna}l
CL  Collector . onnection—
DJ Deflecting El Hi, Heater Tap for May Be Used
irgggng ec- Panel Lamp b P As Tie Point
late (Anode
ES  External Shield Hy  Heater Tap RC R:y?C(on!’é(r)ole )
F Filament IC Do Not Use Electrode
F+  Filament IS Internal Shield S Shell
(positive only) K Cathode TA Target

Subscripts for multi-unit types: B, beam unit; D, diode unit; HP, heptode unit; HX,
hexode unit; P, pentode unit; T, triode unit; TR, tetrode unit.

Many tube types are available in addition to the home-entertainment types
described in this manual. For industrial and specialized applications, other
small receiving-type tubes are available, such as nuvistor tubes, ‘“premium’’
tubes, thyratrons, cold-cathode (glow-discharge) tubes, computer tubes, tubes
for mobile communications applications, and Special Red tubes. Other lines
of RCA electron devices include:

POWER TUBES MICROWAVE TUBES
Transmitting and Magnetrons, Traveling-W ave
Industrial Types Tubes, Pencil Tubes

TELEVISION CAMERA TUBES CATHODE-RAY TUBES
Image Orthicons, Special-Purpose Kinescopes,
Vidicons, and Storage Tubes, and
Monoscopes Oscillograph Types

PHOTOTUBES SPECIAL TYPES

Vacuum Gauge Tubes,
Image Converters

SEMICONDUCTOR DEVICES
Germanium and Stlicon
Tranststors, Stlicon Rectifiers,
Tunnel Diodes, Microelectronics,

Single-Unit, Twin-Unit,
and Multiplier Types
PHOTOCELLS

Photoconductive and
Photojunction Types

THYRATRONS and IGNITRONS Memory Devices
For sales informatioh, For technical information, write
write to Sales to Commercial Engineering

RADIO CORPORATION OF AMERICA

ELECTRONIC COMPONENTS AND DEVICES HARRISON, N. J.
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