




























































































































































































































































































































































































































































































































































































































































































































































































































































































Pictllre Tllbe Characteristics 

@ AlDminind 
Env'lope Screen faceplatea 

T,P' 

Black-and-White Types 

�~�A�S�P�4� [GI y;;,;-r-FG 

�r�-�-�~�A�V�P�4� [01" �y�~�;�-�c�-�F�G�'� 
�~�A�W�P�4� [01 Ye, FG 

�~�~�P�4� [01 Y .. FG 

f--;'iBKP4- 101" Yes FG 

�r�-�-�~�3�B�;�P�4� [oj" Yes FG' 

�~�3�C�P�4� [01" Yes FG 

�~�E�~�~� ["I" Yel'! FG 

�~�P�4� [oJ Yes FG 

23NP4 [Q] Yes FG 

23XP4 [01" Ye, FG 

�~�i�Y�P�4� 101" Yes FG 
---

19] 24AEP4 Ye$ FG 

101 
1-----FG-24AHP4 Ye, 

�~�.�!�P�~�- �~�~�l�- Yes FG 
I--c- -FU-24AUP4 [(}] Yes 

24BAP4 [QJ Ye, FG 

�~�C�P�4�A� !GJ Yes FG 

�~�!�M�P�4� lli!1 Yes FFG 

r-27RP4 IQ] Ye, FG 

27XP4 IQ] Yes FG 

Color Types 

ISGP22" @ Yes CL 

21 AXP22A' @ Yes FG 

�~�?�2�A�"� @ Yes FG 

21FBP22' @ Yes FG 

21FJP22' @. Yes FG' 

Key to Notes 
d Projection type. 

• Horizontal deflection angle. 

Typical deflection factors (volts dc/in.) (or 
ultor voltage of 6000 volts: 

" 8.4-volt, �~�5�0�-�m�i�1�l�i�a�m�p�c�r�e� heater. 

ApprO!, 
�D�i�l�l�o�n�~� 

Minimum focasing Den"tion Den,,· 
$creenSize Method MeiJJod lion 

Inches And. 
Degrees 

19! ,[ x 15!s E M 92 

19%. x: 15>i E M 110 

�1�9�~�{� x 15}-'ii E M 92 

19H x �1�5�~�8� E M 92 

�1�9�:�~�(�6� x �1�5�.�~�i� E M 92 

19%. x 15}4 E M 92 

�1�9�'�~�1�6� x 151.\ E M 110 

�1�9�~�!�f�f�i� x 15 1.{' E M 110 

1911 x ISh E M 114 

19!,f x �1�5�~�~� E M 114 

19%; x 15!i E M 92 

19"16 x �1�5�~�i� E M 92 

E M 90 2FI!; x 16?.i; 

�~�i�Y�l�;�;�x� �1�6�7�~� E M 110 

E M 90 217i6 x 16!/R 
t-::--

21%, x 16?'x E M 90 

I 2r!fr. x 167 �~� E M 

21!{r. x �1�6�?�·�~� M M 

23%; x �1�8�h�~� M M 

24}i x 18% M M 

24% x 18% E M 

l1%x 8% E M 

�1�9�~�6� x 15>-4 E M 

19!4 x �l�S�~� E M 

19l{ x 157:1 E M 

19l{ x 157:1 E M 

h Design-Mrodmum Value. 

2.68-volt, 450-milliampere beater. 

6.3-volt, 450-rnilliampere heater. 

If! Cylindrical faceplate. 

f) Bipanel type. 

110 

90 

90 

90 

90 

45' 

70' 

70' 

70-

70' 

p Referred to Grid No.1: Cathode-Drive 
Sc{vice. 

r Treated to reduce specula.. reflection. 

Malimum 
Final PM 

Hllh Hlgh,Voltage lon,Trap 
Vollag. Basing [t.W'"" MIllIet 

Terminal (Ultar b), Required 
�V�~�~� 

Cavity Cap 12L 22000h No 

Cavity Cap 8HR 
----,-

22000h �~� 
t2L ----c-""").1;;-Cavity Cap 22000IJp 

Cavity Cap ,,1.- -250()Ohp �~� 
�-�~� '121.- -25000-';-f-N;;-Cavity Cap 

Cavity Cap 12L 25000h No 

Cavity Cap 8HR 220IJOh �~� 
Cavity Cap 8KP 22000hp No 

Cavity Cap 8HR 22000h No 

Cavity Cap 8HR 22000hp No 

Cavity Cap 12L 18000h No 

Cavity Cap 12L 22000h No 

Cavity Cap 12L 20000 No 

Cavity Cap 8HR 20000 No 

Cavity Cap 12L 20000P No 

CavityC:p- 12L 20000 No 

Cavity Cap 8HR 20000 No 

Cavity Cap 12N 22000 Yes 

Metal-Shell Lip 12D 18000 Yes 

Cavity Cap 12N 20000 Yes 

Cavity Cap 12L 23000h No 

Metal Flange 20A 20000 No 

Metal Shell I4AH 25000 No 

Two Cavity Caps I4AL 25000 No 

Cavity Cap 14AU 27500h No 

Cavity Cap 14AU 27500h No 

q 2.3S·volt, 600'milliampe{c heater. 

II This type has a flat, aluminized, filtergla", 
phosphor-dot screen plate. 

, 6.3-volt, I.S-ampere heater (three beaterl 
paralleled intemally). 

III 6.3·volt, 1.6-ampere beater (three heater, 
paralleled intemally). 

v This type has an integral protective window. 

Basing Diagrams for RCA Picture Tubes 

8JK 
ULTOR = G3 + GS + CL 

FOCUSING ELECTRODE = G" 

H 
8JR 

ULTOR = G4 + CL 
FOCUSING ELECTRODE = G3 

429 

8KP 

ULTOR = G3 + GS + CL 
FOCUSING ELECTRODE = G4 

(More diagrams on next page) 
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Basing Diagrams for RCA Picture Tube (cont'd) 

12AB 
ULTOR = G3 + Gs + CL 

fOCUSING ELECTRODE - 04 

12L 
ULTOR = G3 + Gs + CL 

FOCUSING ELE.CTRODE = G4 

14R 
UtTOR = G2 +G4 + Cl 

FOCUSING ELECTRODE = G3 

14AH 
ULTOR = G4 + Gs -I- CL -I- R 
fOCUSING ELECTRODE = G3 

12C 
ULTOR = G4 + CL 

fOCUSING ELECTRODE - 03 

12 

H H 
12M 

ULTOR = 0 3 + Gs + CL 
FOCUSING ELECTRODE = G4 

14Al 

14 

H 

14AU 

UtTOR = G4 + Gs -I- CL 
fOCUSING ELECTRODE = G3 

430 

120 
UtTOR = G3 + Cl 

H H 
12N 

ULTOR = G 3 -! Cl 

114AlI 

CAP OVER PIN No. !: 

ULTOR = G 4 -I Gs 
CAP OVER PIN No.2: 

G6 + CL & HIGH-VOLTAGE 
TERMINAL. Connect High-VolI­
nge Supply to this Cap and also 
connect 50,000· ohm resistor 

between this Cap and the Cap 
'Over Pin No.1 (Ultor Cap). 

FOCUSING ELECTRODE ~ G3 

H 

20A 

ULTOR = GS + G6 -I CL 
FOCUS.ING elECTRODE = G3 



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 device in 
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, it is 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, 
is a big job. It requires the testing of many 
tubes of 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. 100. Al­
though this circuit is suitable for 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 

Fig. 100 

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 
or heater of the tube at its operating 
temperature duringtheshort-circuittest, 
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 

Some characteristics of a tube are far 
more important in determining its oper­
ating worth than are others. The cost of 
building a device to measure anyone of 
the more important characteristics may 
be considerably higher than that of a 
device which measures a less representa-
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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 cost1y 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. 101 shows the fundamental cir­
cuit diagram for an emission test. All of 
the electrodes of the tube, except the 

Fig.lOl 

cathode, are connected to the plate. The 
filament, or heater, is operated at rated 
voltage; after the tube has reached con­
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 functian 'properly. 

A transconductance test takes 
illto account a fundamental operating 
principle af the tube. (This fact win be 
seen fram the definition of transconduct-

ance in the Section on ELECTRON 
TUBE CHARACTERISTICS.) It fol­
lows that transconductance tests, when 
properly made, permit better correlation 
betwe.en 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. 102 giving a fundamental circuit 
with a tetrode under test), appropriate 
operating voltages are applied to the 

-I'I·I·}.".---' 
Fig. 102 

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 
illustrated in Fig.l03 gives a fundamental 
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 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-
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plied by one thousand is the value of 
transconductance in micromhos. 

'"---='_1,1'1'1-.,:----' 
Fig. 103 

The power.output lest 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. 104 shows the fundamental cir­
cuit of a power-output test for class A 

Fig. 104 

operation of tubes. The diagram illus­
trates the method for a pentode. The ac 
output voltage developed across the 
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 
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. 105 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 dc milli­
ammeter. The power output of the tube 
is approximately equal to: 

(lb' x RL)/0.405, 

where Po is the power output in watts, 
Ib is the dc current in amperes, and RL 
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
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. It is suggested 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 
characteristics and those which are stand­
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. 
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Resistance-Coupled Amplifiers 

Resistance-coupled, audio-frequency 
voltage amplifiers utilize simple compo-
nents and are capable of providing essen- Type Chari No. Type Chari No. 

tially uniform amplification over a rela-
1S5 1 6CF6 13 tively wide frequency range. 
1U4 2 6CG7 6 

Suitable Tubes 1U5 1 6CN7 3 
3AU6 4 6EU7 7 

In this section, data are given for 3AV6 7 6J5 6 
over 50 types of tubes suitable for use 3BC5 13 6J5-GT 6 
in resistance-coupled circuits. These types 
include low- and high-mu triodes, twin 
triodes, triode-connected pentodes, and 3CB6 12 6SH7 4 
pentodes. The accompanying key to tube 3CF6 13 6SL7-GT 3 
types will assist in locating the appro- 4AU6 4 6SN7-GTB 6 
priate data chart. 4BC5 13 6T8 3 

4BQ7-A 12 6T8-A 3 
Circuit Advantages 4BZ7 12 7AU7 5 

For most of the types shown, the data 
pertain to operation with cathode bias; 

4CB6 13 8CG7 6 for all of the pentodes, the data pertain to 
operation with series screen-grid resistor. 5BK7-A 12 12AT6 3 

The use of a cathode-bias resistor where 5BQ7-A 12 12AT7 10 

feasible and a series screen-grid resistor 5T8 3 12AU6 4 

where applicable offers several advantages 6AB4 10 12AU7-A 5 

over fixed-voltage operation. 6AGS 13 12AV6 7 

The advantages are: (1) effects of 
possible tube differences are minimized; 6AQ6 3 12AX7 7 
(2) operation over a wide range of plate- 6ATS 3 12AX7-A 7 
supply voltages without appreciable 6AU6 4 12AY7 11 
change in gain is feasible; (3) the low 6AU6-A 4 12SL7-GT 3 
frequency at which the amplifier cuts off 6AV6 7 12SN7-GT 6 
is easily changed; and (4) tendency to- 6BC5 13 12SN7-GTA 6 
ward motorboating is minimized. 

Number of Stages 6BK7-B 12 19T8 3 

These advantages can be enhanced 6BQ7-A 12 20EZ7 7 

by the addition of suitab1e decoupling 6BZ7 12 5879P 8 

filters in the plate supply of each stage 6C4 5 5879T 9 
6CB6 13 7025 7 of a multi-stage amplifier. With proper 
6CB6-A 13 7199P 14 filters, three or more amplifier stages can 

be operated from a single power-supply 7199T 15 

unit of conventional design without en-
countering any diffieulties due to coupling T=Triode Unll ar Triode Connection 
through the power unit. When decoupling P-Pentode Unit or Pentode Connecllon 

filters are not used, not more than two 
stages should be operated from a single 
power-supply unit. KEY TO CHARTS 
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Resistance-Coupled Amplifiers 

Symbols Used in Resistance-
Coupled Amplifier Charts 

C = Blocking Capacitor (Id). 
Ck = Cathode Bypass Capacitor (,uf). 

Cg2 = Screen-Grid Bypass Capacitor 
(,uf). 

E OIl = Plate-Supply Voltage (volts), 
Voltage at plate equals plate­
supply voltage minus drop in RIJ 
and Rk. 

Rk = Cathode Resistor (ohms). 
Rg2 = Screen-Grid Resistor (megohms). 
Rg = Grid Resistor (megohms) 

for following stage. 
Rp = 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 fiat 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. 

General Circuit Considerations 
In the discussions which follow, the 

frequency (f2) is that value at which the 
high-frequency response begins to fall 
off. The frequency (fl) is that value at 
which the low-frequency response drops 

'" ':i 

f 
.... 0 

> 
~ i-

::l 
0. 
f- Eo ::l 
0 

I '" '" W 
0. 

fl 420 ..... fa 
F'REQUENCY ---. 

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 Rg2, Rg , 

Rp , and Rk resistors. Capacitors C and 
Cg2 should have a working voltage equal 
to or greater than EI)o. Capacitor Ck 
may have a low working voltage in the 
order of 10 to 25 volts. 

Not(': The listed values for Eoare 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 
signa! source. With a high-impedance source, pro­
tection against severe distortion and loss of gain 
due to input loading may b(~ obtained by the use 
of a coupling capaeitor COlHteeted dire(~tly to the 
input grid and a high-value resistor connected 
betwpen the grid and ground. 

Triode Amplifier 
Heater-Cathode Type 

Capacitors C and Ck have been 
chosen to give an output voltage equal 
to 0.8 Eo for a frequency (fl) of 100 
cycles. For any other value of f" multi­
ply values of C and Ck by 100/f .. In the 

case of capacitor C.;, the values shown 
in the charts are for an amplifier with dc 
heater excitation; when ac is used, de­
pending on the character of the asso­
ciated circuit) the gain, and the value 
of ft, it may be necessary to increase the 
value of C. 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)n X Eo, where Eo 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 Rp. 

Pentode Amplifier 
Filament- Type 

Capacitors C and Cg • have been 
chosen to give an output voltage equal 
to 0.8 X Eo for a frequency (f,) of 100 
cycles. For any other value of f" multi­
ply values of C and Cg2 by 100/f,. The 
voltage output at f t for un" like stages 
equals (0.8)11 X Eo where Eo is peak out-
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put voltage of final stage. For an ampli­
fier of typical construction, and for Rp 
values of 0.1, 0.25, and 0.5 megohm, ap­
proximate values of f. are 20000, 10000, 
and 5000 cps, respectively. Note: The 

.. 
.............. --t'-

"i 
SEE .~ 

NOTE <' 
TEXT .; 

c 

E.b.b -
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
monlyused are 0.0051'f and 10 megohms. 

Pentode Amplifier 
Heater-Cathode Type 

Capacitors C, Ck, and Cg2 have 
been chosen to give an output voltage 
equal to 0.7 X Eo for a frequency (f.) of 
100 cycles. For any other value of f" 
multiply values of C, Ck, and Cg2 by 

100/f,. In the case of capacitor Ck , the 
values shown in the charts are for an 
amplifier with dc heater excitation; when 

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 Ck 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)n 
X Eo where Eo is peak output voltage 
of final stage. For an amplifier of typical 
construction, and for Rp values of 0.1, 
0.25, and 0.5 megohm, approximate val­
ues of f. are 20000, 10000, and 5000 cps, 
respectively. 

(See page 435 for explanation of column headings) 

155 
1U5 

See Circuit 
Diagram 2 

I Ebb I Rp I Rg I R g2! Rk! Cg2! Ck! C ! Eo*1 v.G·1 
0.22 0.26 - 0.042 - 0.013 14 17 

0.22 0.':'7 0.36 - 0.035 - 0.006 17 24 
1.0 0.4 - 0.034 - 0.004 18 28 

0.47 0.S2 - 0.025 - 0.0055 14 2S 
45 0.47 1.0 1.0 - 0.023 - 0.003 17 33 

2.2 1.1 - 0.022 - 0.002 18 38 

1.0 1.9 - 0.019 - 0.003 14 31 
1.0 2.2 2.0 - 0.019 - 0.002 17 38 

3.3 2.2 - O.OIS - 0.0015 18 43 

0.22 0.5 - 0.05 - 0.011 31 25 
0.22 0.47 0.59 - 0.05 - 0.006 37 34 

1.0 0.67 - 0.042 - 0.003 40 41 
0.47 1.2 - 0.035 - 0.005 31 37 

90 0.47 1.0 1.4 - 0.034 - 0.003 36 47 
2.2 1.6 - 0.031 - 0.002 40 57 

1.0 2.5 - 0.026 - 0.003 31 4S 
1.0 2.2 2.9 - 0.025 - 0.002 36 58 

3.3 3.1 - 0.024 - 0.0012 38 66 

0.22 0.66 - 0.052 - 0.011 45 31 
0.22 0.47 0.71 - 0.051 - 0.006 56 41 

1.0 0.S6 - 0.039 - 0.003 60 S4 

0.47 1.45 - 0.042 - 0.005 46 44 
, 

135 0.47 1.0 1.8 - 0.034 - 0.003 54 62 
2.2 1.9 - 0.033 - 0.002 60 71 
1.0 3.1 - 0.03 - 0.003 4S 56 

1.0 2.2 3.7 - 0.029 - 0.0015 53 76 
3.3 4.3 - 0.026 - 0.0014 56 88 

*Peak volts. 
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Resistance-Coupled Amplifiers 
(See paye 435 for expl"nation of co lumn headings) 

I Ebb I Rp I Rg I Rg2 I Rk I Cg2 I Ck I C I Eo* I V.G, I 
0.22 0.06 - 0.046 - 0.011 11 23 

0.22 0.47 0.07 - 0.045 - 0.006 15 33 
1.0 0.011 - 0.04 - 0.003 17 39 

0.47 0.34 - 0.025 - 0.005 13 34 
45 0.47 1.0 0.44 - 0.022 - 0.003 16 46 

2.2 0.5 - 0.022 - 0.002 18 55 

1.0 1.0 - 0.016 - 0.003 14 43 
1.0 2.2 1.0 - 0.016 - 0.002 17 51 

3.3 1.1 - 0.015 - 0.001' 17 60 

0.22 0.3 - 0.046 - 0.01 27 37 
0.22 0.47 0.36 - 0.04 - 0.006 36 54 

1.0 0.4 - 0.038 - 0.003. 39 63 

0.47 0.9 - 0.027 - 0.0045 29 61 
90 0.47 1.0 1.0 - 0.023 - 0.003 35 82 

2.2 1.1 - 0.022 - 0.002 38 96 

1.0 1.9 - 0.02 - 0.0025 30 77 
1.0 2.2 2.0 - 0.02 - 0.002 35 98 

3.3 2.2 - 0.018 - 0.001 37 114 

0.22 0.4 - 0.052 - 0.011 44 46 
0.22 0.47 0.49 - 0.037 - 0.005 55 71 

1.0 0.52 - 0.034 - 0.003 60 113 

0.47 1.1 - 0.029 - 0.0045 45 77 
135 0.47 1.0 1.3 - 0.023 - 0.003 53 106 

2.2 1.4 - 0.022 - 0.002 59 123 

1.0 2.3 - 0.021 - 0.0025 45 104 
1.0 2.2 2.5 - 0.019 - 0.0015 53 136 

3.3 2.9 - 0.016 - 0.001 56 163 

/, 

0.1 - 4200 - 2.5 0.025 5.4 22 
0.1 0.22 - 4600 - 2.2 0.014 7.5 27 

0.47 - 4800 - 2.0 0.0065 9.1 30 

0.22 - 7000 - 1.5 0.013 7.3 30 
90 0.22 0.47 - 7800 - 1.3 0.007 10 34 

1.0 - 8100 - 1.1 0.0035 12 37 

0.47 - 12000 - 0.83 0.006 10 36 
0.47 1.0 - 14000 - 0.7 0.0035 14 39 

2.2 - 15000 - 0.6 0.002 16 41 

0.1 - 1900 - 3.6 0.027 19 30 
0.1 0.22 - 2200 - 3.1 0.014 25 35 

0.47 - 2500 - 2.8 0.0065 32 37 

0.22 - 3400 - 2.2 0.014 24 38 
180 0.22 0.47 - 4100 - 1.7 0.0065 34 42 

1.0 - 4600 - 1.5 0.0035 38 44 

0.47 - 6600 - 1.1 0.0065 29 44 
0.47 1.0 - 8100 - 0.9 0.0035 38 46 

2.2 - 9100 - 0.8 0.002 43 47 

0.1 - 1500 - 4.4 0.027 40 34 
0.1 0.22 - 1800 - 3.6 0.014 54 38 

0.47 - 2100 - 3.0 0.0065 63 41 

0.22 - 2600 - 2.5 0.013 51 42 
300 0.22 0.47 - 3200 - 1.9 0.0065 65 46 

.0.1 - 3700 - 1.6 0.0035 77 48 

0.47 - 5200 - 1.2 0.006 61 48 
0.47 1.0 - 6300 - 1.0 0.0035 74 50 

2.2 - 7200 - 0.9 0.002 85 5. 

e One triode unit. * Peak volts. 
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lU4 

See Circuit 
Diagram 2 

5T8 
6AQ6 
6AT6 
6CN7 

6SL7-GTe 
6T8 

6T8-A 
12AT6 

12SL7-GTe 
19T8 

See Circuit 
Diagram 1 



3AU6 
4AU6 
6AU6 

6AU6-A 
6SH7 

12AU6 
12SH7 

See Circuit 
Diagram 3 

6C4 
7AU7-

12AU7-A-

See Circuit 
Diagram 1 

RCA Receiving Tube Manual 

(See page 435 for explanation of column headings) 

0.22 0.340 2700 0.057 5.8 0.0081 
0.22 0.47 0.370 2900 0.050 5.4 0.0055 

1.0 0.380 3100 0.050 5.3 0.0034 

0.47 1.00 6000 0.027 2.8 0.0042 
90 0.47 1.0 1.00 6200 0.023 2.7 0.0027 

2.2 1.00 6300 0.027 2.8 0.0019 

1.0 1.90 1080.0 0.017 1.7 0.0025 
1.0 2.2 2.40 13100 0.017 1.7 0.0017 

0.22 0.520 1340 0.059 8.8 0.0081 
0.22 0.47 0.520 1390 0.059 8.7 0.0053 

1.0 0.520 1420 0.059 8.6 0.0032 

0.47 1.05 2700 0.039 5.5 0.0041 
180 0.47 1.0 1.15 2880 0.037 5.4 0.0027 

2.2 1.20 2960 0.036 5.4 0.0019 

1.0 2.40 5500 0.028 3.2 0.0023 
1.0 2.2 2.70 6000 0.022 2.8 0.0015 

0.22 0.530 780 0.077 13.2 0.0082 
0.22 0.47 0.540 783 0.077 13.2 0.0053 

1.0 0.540 800 0.077 13.1 0.0033 

0.47 1.15 1590 0.057 8.4 0.0045 
390 0,47 1.0 1.22 1650 0.049 7.4 0.0027 

2.2 1.31 1720 0.045 7.2 0.0017 

1.0 2.50 3300 0.036 5.3 0.0022 
1.0 2.2 2.80 3500 0.031 4.2 0.0015 

0.047 - 1600 - 3.2 0.061 
0.047 0.1 - 1800 - 2.5 0.033 

0.22 - 2000 - 2.0 0.015 

0.1 - 3000 - 1.6 0.032 
90 0.1 0.22 - 3800 - 1.1 0.015 

0.47 - 4500 - 1.0 0.007 

0.22 - 6800 - 0.7 0.015 
0.22 0.47 - 9500 - 0.5 0.0065 

1.0 - 11500 - 0.43 0.0035 

0.047 - 920 - 3.9 0.062 
0.047 0.1 - 1200 - 2.9 0.037 

0.22 - 1400 - 2.5 0.016 

0.1 - 2000 - 1.9 0.032 
180 0.1 0.22 - 2800 - 1.4 0.016 

0.47 - 3600 - 1.1 0.007 

0.22 - 5300 - 0.8 0.015 
0.22 0.47 - 8300 - 0.56 0.007 

1.0 - 10000 - 0.48 0.0035 

0.047 - 870 - 4.1 0.065 
0.047 0.1 - 1200 - 3.0 0.034 

0.22 - 1500 - 2.4 0.016 

0.1 - 1900 - 1.9 0.032 
300 0.1 0.22 - 3000 - 1.3 0.016 

0.47 - 4000 - 1.1 0.007 

0.22 - 5300 - 0.9 0.015 
0.22 0.47 - 81100 - 0.52 0.007 

1.0 - 11000 - 0.46 0.0035 

- One triode unit. * Peak volts. 
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16 79 
22 104 
25 125 

13 105 
17 137 
25 161 

10 139 
19 184 

31 143 
43 '192 
48 223 

34 189 
43 249 
50 294 

33 230 
40 323 

53 200 
65 270 
74 316 

56 275 
72 357 
82 418 

57 352 
72 466 

9 10 
11 11 
14 11 

10 11 
15 11 
18 11 

14 11 
20 11 
24 11 

20 11 
26 12 
29 12 

24 12 
33 12 
40 12 

31 12 
44 12 
54 12 

38 12 
52 12 
68 12 

44 12 
68 12 
80 12 

57 12 
82 12 
92 12 



Resistcl11ce-Coltpled Amplifiers 

I Ebb I Rp I Rg I R g21 Rk I cg21 Ck I C I Eo*1 v.G·1 
0.047 - 1870 - 3.1 0.063 14 13 

0.047 0.1 - 2230 - 2.5 0.031 18 14 
0.22 - 2500 - 2.1 0.016 20 14 

0.1 - 3370 - 1.8 0.034 15 14 
90 0.1 0.22 .. 4100 - 1.3 0.015 20 14 

0.47 - 4800 - 1.1 0.006 23 15 . 
0.22 - 7000 - 0.80 0.013 16 14 

0.22 0.47 - 9100 - 0.65 0.007 22 14 
1.00 - 10500 - 0.60 0.004 25 15 

0.047 - 1500 - 3.6 0.066 33 14 
0.047 0.1 - 1860 - 2.9 0.055 41 14 

0.22 - 2160 - 2.2 0.015 47 15 

0.1 - 2750 - 1.8 0.028 35 15 
180 0.1 0.22 - 3550 - 1.4 0.Q15 45 15 

0.47 - 4140 - 1.3 0.007 51 16 

0.22 - 5150 - 1.0 0.016 36 16 
0.22 0.47 - 7000 - 0.71 0.007 45 16 

1.00 - 7800 - 0.61 0.004 51 16 

0.047 - 1300 - 3.6 0.061 59 14 
0.047 0.1 - 1580 - 3.0 0.032 73 15 

0.22 - 1800 - 2.5 0.015 83 16 

0.1 - 2500 - 1.9 0.031 68 16 
300 0.1 0.22 - 3130 - 1.4 0.014 82 16 

0.47 - 3900 - 1.2 0.0065 96 16 

0.22 - 4800 - 0.95 0.015 68 16 
0.22 0.47 - 6500 - 0.69 0.0065 85 16 

1.00 - 7800 - 0.58 0.0035 96 16 

0.1 - 4400 - 2·.7 0.023 5 29 
0.1 0.22 - 4100 - 2.4 0.013 6 35 

0.47 - 4800 - 2.3 0.007 8 41 

0.22 - 7000 - 1.6 0.001 6 39 
90 0.22 0.47 - 7400 - 1.4 0.006 9 45 

1.0 - 7600 - 1.3 0.003 11 48 

0.47 - 12000 - 0.9 0.006 9 48 
0.47 1.0 - 13000 - 0.8 0.003 11 52 

2.2 - 14000 - 0.7 0.002 13 55 

0.1 - 1800 - 4.0 0.025 18 40 
0.1 0.22 - 2000 - 3.5 0.013 25 47 

0.47 - 2200 - 3.1 0.006 32 52 

0.22 - 3000 - 2.4 0.012 24 53 
180 0.22 0.47 - 3500 - 2.1 0.006 34 59 

1.0 - 3900 .- 1.8 0.003 39 63 

0.47 - 5800 - 1.3 0.006 30 62 
0.47 1.0 - 6700 - 1.1 0.003 39 66 

2.2 - 1400 - 1.0 0.002 45 68 

0.1 - 1300 - 4.6 0.027 43 45 
0.1 0.22 - 1500 - 4.0 0.013 57 52 

0.47 - 1100 - 3.6 0.006 66 57 

0.22 - 2200 - 3.0 0.013 54 59 
300 0.22 0.47 - 2800 - 2.3 0.006 69 65 

1.0 - 3100 - 2.1 0.003 79 68 

0.41 - 4300 - 1.6 0.006 62 69 
0.47 1.0 - 5200 - 1.3 0.003 77 73 

2.2 - 5900 - 1.1 0.002 92 7S 

- One triode unit. * Peak volts. 
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6CG7· 
6JS 

6JS-GT 
6SN7-GTB· 

8CG7 
12SN7-GT-
12SN7-GTA-

See Circuit 
Diagram 1 

o 
3AV6 
6AV6 
6EU7· 
12AV6 
12AX7-

12AX7-A • 
20EZ7-

702S-

See Circuit 
Diagram 1 



5879 

See Circuit 
Diagram 3 

® 
As Triode: 

5879 

See Circuit 
Diagram 1 

RCA Receiving Tube Manual 

(See page 435 for explanation of column headings) 

C 

0.1 0.044 4.6 0.020 
0.1 0.22 0.35 1700 0.046 4.5 0.012 

0.47 0.047 4.4 0.006 

0.22 0.034 3.2 0.010 
90 0.22 0.47 0.80 3000 0.035 3.1 0.005 

1.0 0.036 3.0 0.003 

0.47 0.021 1.8 0.005 
0.47 1.0 1.9 7000 0.022 1.7 0.003 

2.2 0.023 1.7 0.002 

0.1 0.060 7.4 0.020 
0.1 0.22 0.35 700 0.062 7.3 0.012 

0.47 0.064 7.2 0.006 

0.22 0.045 5.5 0.010 
180 0.22 0.47 0.80 1200 0.046 5.3 0.005 

1.0 0.048 5.2 0.003 

0.47 0.033 3.5 0.005 
0.47 1.0 1.9 2500 0.034 3.4 0.003 

2.2 0.035 3.3 0.002 

0.1 0.075 10.8 0.020 
0.1 0.22 0.35 300 0.077 10.6 0.012 

0.47 0.080 10.5 0.006 

0.22 0.056 7.9 0.010 
300 0.22 0.47 0.80 600 0.057 7.5 0.005 

1.0 0.058 7.4 0.003 

0.47 0.044 5.3 0.005 
0.47 1.0 1.3 1200 0.046 5.2 0.003 

2.2 0.047 5.1 0.002 

0.047 - 1800 - 2.9 0.060 
0.047 0.1 - 2100 - 2.4 0.033 

0.22 - 2200 - 2.3 0.016 

0.1 - 3200 - 1.8 0.027 
90 0.1 0.22 - 3900 - 1.3 0.015 

0.47 - 4300 - 1.0 0.007 

0.22 - 6200 - 0.87 0.015 
0.22 0.47 - 8100 - 0.53 0.006 

1.00 - 9000 - 0.49 0.003 

0.047 - 1200 - 3.5 0.063 
0.047 0.1 - 1600 - 2.6 0.033 

0.22 - 1800 - 2.4 0.016 

0.1 - 2200 - 1.9 0.031 
180 0.1 0.22 - 2900 - 1.35 0.015 

0.47 - 3400 - 1.1 0.007 

0.22 - 4500 - 0.92 0.015 
0.22 0.47 - 6400 - 0.61 0.006 

1.00 - 8200 - 0.52 0.003 

0.047 - 1100 - 3.9 0.063 
0.047 0.1 - 1500 - 2.8 0.033 

0.22 - 1700 - 2.5 0.016 

0.1 - 2000 - 2.1 0.032 
300 0.1 0.22 - 3400 - 1.4 0.015 

0.47 - 3700 - 1.1 0.007 
0.22 - 4300 - 0.97 0.015 

0.22 0.47 - 7200 - 0.63 0.007 
1.00 - 7400 - 0.63 0.003 

* Peak volts. 
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I Eo* I v.G·1 
13 29 
17 39 
20 47 

IS 43 
21 59 
24 67 

21 59 
25 75 
28 87 

24 39 
28 56 
33 65 

24 '65 
31 87 
34 101 

27 98 
32 122 
37 140 

25 51 
32 68 
35 83 

28 81 
37 109 
41 123 

34 125 
42 152 
48 174 

9 10 
12 11 
14 21 

10 12 
13 13 
16 13 

12 13 
16 13 
19 14 

21 12 
29 13 
35 13 

26 13 
33 14 
40 14 

28 14 
39 14 
47 14 

42 13 
65 13 
71 14 

45 15 
74 IS 
83 15 
SO 15 

88 15 
94 15 



Resistance-Coupled Amplifiers 

(See page 1,35 for explanation of column headings) 

C Eo*1 v.G·1 

0..1 - 2680. - 2.4 0..0.26 8 24 
0..1 0..22 - 30.60. - 2.0.0. 0..0.14 11 25 

0..47 - 3390. - 1.84 0..0.0.74 13 28 

0..22 - 550.0 - 1.33 0..0.136 10. 25 
90. 0..22 0..47 - 630.0. - 1.0.1 0..0.0.67 14 28 

1.0. - 6930 - 0..92 0..0.038 IS 28 

0..47 - 1090.0. - 0..63 0..0.0.7 13 26 
0..47 1.0. - 1250.0. - 0..52 0..0.0.43 14 28 

2.2 - 13500. - 0..47 0..0.0.31 18 28 

0..1 - 140.7 - 3.6 0..0.29 20. 31 
0..1 0..22 - 1674 ~ 3.0 0..0.16 28 33 

0..47 - 1786 - 2.6 0.0.083 31 34 

0..22 - 2890. - 1.75 0..0.140. 24 33 
180. 0.22 0..47 - 3860. - 1.34 0..0.0.77 35 33 

1.0. - 4660. - 1.14 0..0.0.47 42 33 

0..47 - 6960. - 0..83 0..0.0.75 31 31 
0..47 1.0. - 8450 - 0..67 0..0.0.46 39 32 

2.2 - 960.0. - 0..55 0..0.0.32 45 32 

0..1 - 974 - 4.0. 0..0.28 37 34 
0..1 0..22 - 14{)4 - 3.1 0..0.15 57 34 

0..47 - 2169 - 2.5 0..0.0.83 78 33 

0..22 - 2510. - 1.9 0..0.15 50. 33 
30.0. 0..22 0..47 - 420.0. - 1.3 0..0.0.74 78 33 

1.0. - 4950. - 1.1 0..0.0.46 85 32 

0..47 - 570.0. - 0..90. 0..0.0.76 57 33 
0..47 1.0. - 8720. - 0..62 0..0.0.41 81 32 

2.2 - 970.0. - 0..57 0..0.0.30. 88 32 

0..1 0..24 - 180.0. - _ .. - 13 24 
90.0. .24 0..51 - 3700. - - - 14 26 

0..51 1.0. - 780.0. - - - 16 27 

0..1 0..24 - 130.0. - - - 31 27 
180. 0..24 0..51 - 280.0. - - - 33 29 

0..51 1.0. - 570.0. - - - 33 30. 

0..1 0..24 - 120.0. - - - 58 28 
30.0. 0..24 0..51 - 2300. - - - 30. 30. 

0..51 1.0 - 480.0. - - - 56 31 

• One triode unit. * Peak volts . 
.. Coupling capacitors should be selected to give desired frequency response. Cathode 
resistors should be adequately bypassed. 
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6AB4 
12AT7· 

See Circuit 
Diagram 1 

® 
See Circuit 
Diagram 2 



@ 
4BQ7-A· 

4BZ7· 
SBK7-A· 
SBQ7-A· 
6BK7-B· 
6BQ7-A· 

6BZ7· 

See Circuit 
Diagram 1 

3BCS 
3CB6 
3CF6 
48CS 
4CB6 
6AGS 
6BCS 
6CB6 

6CB6-A 
6CF6 

See Circuit 
Diagram 3 

RCA Receiving Tube Manual 

(See page 435 for explanation of column headings) 

I Ebb I Rp I Rg I Rg2 I Rk I C g2 I Ck I C 

0.047 - 1580 - 4.0 0.058 
0.047 0.10 - 1760 - 3.5 0.032 

0.22 - 1820 - 3.0 0.015 

0.1 - 2920 - 2.1 0.029 
90 0.1 0.22 - 3570 - 1.7 0.015 

0.47 - 4020 - 1.4 0.0075 

0.22 - 6040 - 0.98 0.0135 
0.22 0.47 - 7500 - 0.78 0.0075 

1.0 - 8800 - 0.63 0.0036 

0.047 - 694 - 6.0 0.062 
0.047 0.1 - 817 - 4.4 0.032 

0.22 ... 905 - 4.0 0.0155 

0.1 - 1596 - 2.80 0.030 
180 0.10 0.22 - 1630 - 2.30 0.0152 

0.47 - 1860 - 2.00 0.0073 

0.22 - 3950 - 1.24 0.0150 
0.22 0.47 - 4500 - 0.96 0.0072 

1.0 - 5530 - 0.79 0.0038 

0.047 - 438 - 6.70 0.062 
0.047 0.1 - 542 - 5.50 0.032 

0.22 - 644 - 4.30 0.016 

0.10 - 1009 - 3.5 0.031 
300 0.10 0.22 - 1332 - 2.5 0.015 

0.47 - 1609 - 2.1 0.0074 

0.22 - 2623 - 1.5 0.015 
0.22 0.47 - 3900 - 1.1 0.0073 

1.0 - 4920 - 0.88 0.0039 

0.22 0.480 3800 0.046 5.5 0.0084 
0.22 0.47 0.480 3800 0.049 5.5 0.0054 

1.0 0.500 4400 0.045 5.3 0.0034 

0.47 1.04 7200 0.033 2.9 0.0044 
90 0.47 1.0 1.04 7700 0.033 2.8 0.0029 

2.2 1.10 8400 0.031 2.6 0.0020 

1.0 2.50 16000 0.018 1.4 0.0023 
1.0 2.2 2.50 18600 0.016 1.2 0.0017 

0.22 0.550 1600 0.072 9.5 0.0090 
0.22 0.47 0.620 1800 0.062 8.5 0.0053 

1.0 0.650 1900 0.062 8.5 0.0034 

0.47 1.00 3400 0.059 6.0 0.0048 
180 0.47 1.0 1.00 3500 0.059 6.0 0.0031 

2.2 1.00 3800 0.059 5.8 0.0020 

1.0 2.60 7300 0.029 2.7 0.0022 
1.0 2.2 2.60 7400 0.029 2.7 0.0016 

0.22 0.600 980 0.085 13.0 0.0085 
0.22 0.47 0.680 1090 0.084 12.0 0.0055 

1.0 0.700 1150 0.081 11.0 0.0033 

0.47 1.25 2000 0.064 7.9 0.0045 
300 0.47 1.0 1.34 2150 0.061 7.6 0.0029 

2.2 1.53 2350 0.057 7.1 0.0019 

1.0 2.60 4000 0.044 5.2 0.0023 
1.0 2.2 3.00 4700 0.038 4.3 0.0015 

.• One triode unit. >I< Peak volts. 
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9 18 
13 19 
16 20 

12 19 
17 20 
20 20 

16 19 
21 20 
25 20 

25 23 
32 24 
35 25 

30 23 
32 24 
38 24 

35 22 
41 23 
49 23 

38 26 
48 27 
57 27 

42 25 
56 26 
64 25 

50 24 
70 24 
84 24 

10 89 
16 114 
23 128 

10 111 
15 133 
18 152 

10 118 
11 139 

30 161 
36 208 
43 239 

34 183 
41 229 
46 262 

33 227 
38 281 

51 223 
64 288 
74 334 

52 285 
67 363 
79 416 

51 334 
69 427 



....... ..-=;;;;;...;; ......... --- Resistance-Coupled Amplifiers 

(S." pa.y" 435 for explanation of column headings) 

I Ebb I Rp I Rg I Rg2 I Rk I Cg 2 I Ck I C I Eo*lv.G·1 
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 O.oI5 12 13 

0.47 - 3440 - 1.10 0.008 14 14 

0.22 - 6550 - 0.70 0.015 12 12 
0.22 0.47 - 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 - ~48 - 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 IS 

0.1 - 1117 - 2.3 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. 
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7199 

Pentode 
Unit 

See Circuit 
Diagram 3 

7199 

Triode Unit 

See Circuit 
Diagram 1 



Circuits 

The circuits in this section include 
several representative broadcast receiv­
ers, a 144-Mc receiver and a 10-meter 
preamplifier for amateur use, two two­
channel amplifiers for stereophonic use, 
five amplifier circuits ranging in power 
output from 1 watt to 50 watts, several 
preamplifier, mixer, and tone control 
circuits, a code-practice oscillator, an 
intercommunication set, and an elec­
tronic volt-ohm meter. 

These circuits are included in this 
Manual to illustrate some of the more 
important applications of RCA receiv­
ing tubes; they are not necessarily ex­
amples of commercial' practice. These 
circuits have been conservatively de­
signed and are capable of excellent per­
formance. Electrical specifications ar-e 
given for circuit components to assist 
those interested in home construction. 
Layouts and mechanical details are 
omitted because they vary widely with 
the requirements of individual set build­
ers and with the sizes and shapes of the 
components employed. 

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 intermediate 
frequency, circuit position (1st if, 2nd 
if, etc.), and, in some cases, the associ­
ated tube types; for oscillator coils, the 
receiver tuning range, intermediate fre­
quency, type of converter tube, and type 
of winding (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 
maybe below their rated 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. 

Information on the characteristics 
and application features of each tube 
will be found in the TUBE TYPES 
SECTION. This information will prove 
of assistance in understanding and utiliz­
ing the circuits. 
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(21-1) 

PORTABLE BATTERY-OPERATED SUPERHETERODYNE RECEIVER 

C'2 

I 

L..-------~-------<-_"_l+ f"'-<> O-'----Y\I\M~_"i- IIII 
"A" &51 6 IIB P 

Cl C,-Ganged tuning capaci­
tors: e" 10-274 JLJLf; C" 
7.5-122.5 JLJLf 

C2 Co = Trimmer capacitors, 
2-15JLJL! 

C.=56 J.LfJ.f, ceramic 
C6 C7 CIO en = Trimmer ca-

pacitors for if transformers 
C,=0.05 1'1, paper, 50 v. 
e. e,,=0.02 "f, paper, 100 v. 
C12\=82 ""p.f, ceramic 
ell e .. =0.002 1'1, paper, 150 v. 
Cu=33 ~J.l.f. c(~ramic 

I.S v L~ 67.5 V 
O.25A .", 8.5 MA 

Cli= 10 p.f, el~ctrolytic, 100 v. 
CI8=0.0022 I'f, paper, 600 v. 
Ll=Loop antenna, 540-1600 Kc 
1~,=100000 ohms, 0.25 watt 
!~, = 15000 ohms, 0.25 watt 
R,=3.3 megohms. 0.25 watt 
I~. = 68000 ohms, 0.25 watt 
I~. = Volume control, potenti-

ometer. 2 megohms 
R.= 10 megohms, 0.25 watt 
It, = 4.7 megohms, 0.25 watt 
R,R,=l megohm, 0.25 watt 
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RlO = 390 ohms, 0.25 watt 
81 = Switch, double-pole, single_ 

throw 
Tl = Oscillator coil for use 

with tuning capacitor of 
7.5-122.5JLJLf, and 455 Kc if 
transformer 

T2 Ta = Intermediate-frequency 
transformers, 455 Kc 

T. = Output transformer for 
matching impedance of voice 
coil to 10000-ohm tube load 
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(21-2) 

PORTABLE 3-WAY SUPERHETERODYNE RECEIVER 

RF' AMPLIFIER 
LI TYPE /T4 

c,C.C.=Ganged tuning ca­
pacitors, 20-450 "'1.1f 

C, C, C7=Trimmer capacitors, 
4-30 ,.,.,."f 

C. CIO Cu C17= 100 ",,,,f, ceramic 
C.= 82 ",,,,f, ceramic 
C.= 560 ",,,,C, ceramic 
ell C12 CIt C16=Trimmer ca-

pacitors for if transformers 
ClI=O.Ol ",f, .paper 400 v. 
C18 C21=0.002 ",f, paper, 400 v. 
C19=270 ",,,,!, .ceramic 
C,,=0.02 p!, paper, 400 v. 
C" C .. =0.005 lif,.paper, 400 v. 
C .. =O.l ",f, paper, 400 v. 
C .. =0.05 ",!, paper, 200 v. 
C,,=0.05 "f, paper, 50 v. 
C,. C" C .. = 0.05 ",f, paper, 400 v. 
C .. =40 "f, electrolytic, 25 v. 

C.O= 160 ",f, electrolytic, 25 v. 
C31C .. =20 ",f, electrolytic, 150 v. 
Ll = Loop antenna, 540-1600 Kc 
Rl R, Ru=4.7 megohms, 0.25 

watt 
R.=2.2 megahms, 0.25 watt 
R.=100000 ohms, 0.25 watt 
R5=.5.6 megohms, 0.25 watt 
R.=27000 ohms,0;25 watt 
R7=68000 ohma, 0.25 watt 
R8=3.3 megohms, 0.25 watt 
R. = Volume control, potenti-

ometer, 1 ,megohm 
R,o=10.megohms, 0.25 watt 
R12=·2200QO ohms, 0.25 watt 
R" = 1 megohm, 0.25 watt 
R" R,,=1800 ohms, 0.25 watt 
R,,=220000 ohms, 0.5 watt 
R17=1000 ohms, 0.25 watt 
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R 
14 

R18=2700 ohms, 0.25 watt 
R19=1500 ohms, 0.25 watt 
Roo = 1800 ohms, 10 watts 
R21=2360 ohms, 10 watts 
S. = Switch, 4-pole double­

throw 
S2 = Switch, double-pole, single­

throw 
Tl = RF transformer, 540-1600 

Kc 
T, = Oscillator coil for use with 

a 560-",,,,! padder, 20-450 ",,,,f 
tuning capacitor, and 455 Kc 
if transformer 

T, T. = Intermediate...fr.equency 
transformers, 455 Kc 

T. = Output transformer for 
matching impedance of voice 
coil to 10000-ohm tube load 
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AC-OPERATED SUPERHETERODYNE RECEIVER 

RECTIFIER 
TYPE 5Y3-GT 

c: 

c, C, C.=Ganged tuning 
~~apacitors. 10-365 lJ..uf 

C2. e6 C9=Trimmer capacitors. 
4-30 "1'1 

C, C13=0.051'1, paper, 50 v. 
C4=0.05 JLf, paper, 400 v. 
C7=Oscil!ator padding 

capacitor--follow oscillatorM 
coil manufacturer's recom­
mendation 

Clo=56 J.1-1J,f, miea 
ell C!2 CL4 Cl:i=Trimmer 

capacitors for if transformers 
Cl li C17=180!J.I.tf, mica 
C" (;,,=0.01 I'f. paper, 400 v. 
e" C,,=20 "f, electrolytic, 450 v. 

POWER AMPLIFIER 
TYPE 6AQ5-A 

S 

PHASE 

PM 
SPEAKER 

I +~~~~T}_~~~ ___________ ~~~~~~ 

C~.!l=120,u.,u[, mica 
('23 ('~F--=O.02 /-lI, papPI", 400 \-. 
(:2;,=20 .uf, ph~ctrolyti('J 50 v. 
(}:!Il=O.05,uf, paper, 600 v. 
L= Loop antenna, 540-1600 Kc 
I~, I{,= 1~0 ohms, 0.5 watt 
lb= 12000 ohms, 2 watts 
g,=22000 ohms, 0.5 watt 
I~. H6=2.2 megohms, 0.5 watt 
1{7=100000 ohms, 0.5 watt 
H.= Volume control, 

potentiometer. 1 megohm 
Lt, R,,=10 megohms, 0.5 watt 
11\0= 1800 ohms, 2 watts 
Un R12=220000 ohms, 0.5 watt 
It" 1{,,=470000 ohms, 0.5 watt 
rt,,=R200 ohmsl.0.5 watt 
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1{.n=270 ohnls, 5 watts 
Itj'~ 15000 ohms, 1 watt 
S=Switch on volume eontrol 
T,=RF transformer. ,,40-1600 

Ke 
T2=()scillator coil for use with 

10-365-,u, .. d tuning capacitor 
and 455-Kc if transformer 

1'3 T4=Intermediate-frequency 
transformers, 455 Kc 

'1';.= Powpr t;ranftformer, 250-0-
250 volts rrns, .1 20 mu. de 

Ta=()utput transformer for 
matching impedance of voice 
coil to a 10000-ohm plate-to­
plat. tube load 
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AC/DC SUPERHETERODYNE RECEIVER 

PENTAGRID 

~$~~~~~~~ T2 i~¢:t,~~'J: T3 

DiODE DETECTOR.AVC 
AUDIO AMPLiFIER 

TYPE i2AV6 

POWER 
AMPLIFIER 
TYPE !:oDCS 

i17-V 
AC 

LiNE 

. / 
CHASSIS 

r--------, 

'TYPE 

I 
I 
I 
J 

,? i2AV6 

~,~----------~~ 

Cl C5=Ganged tuning capaci­
tors; Cl, 10-365,u,uf; Cs, 7-115 
;.t,uf 

C2=Trimmer capacitor, 4-30 1"1'1 
C3=0.05 "I, paper, 50 v. 
C.=0.1 "I, paper, 400 v. 
C6=Trimmer capacitor, 2-17 IJ.p,f 
C7= 56 f.,L!-lf, ceramic 
C8= 50 ILl, electrolytic, 150 v. 
C9 ClO= 150 J..Lllf, ceramic 
en Cu=O.02 J,Lf, paper, 400 v. 
C,,=0.002,,1, paper, 400 v. 

C13=330 J..LpJ, mica 
CI5=0.05 "I, paper. 400 v. 
C16=30 ILl, electrolytic, 150 v. 
L=Loop antenna, 540-1600 Kc 
Rl R8=220000 ohms, 0.5 watt 
R,=22000 ohms, 0.5 watt 
R,=100 ohms, 0.5 watt 
R.=3.3 megohms, 0.5 watt 
R,=47000 ohms, 0.5 watt 
R,= Volume control, potenti-

ometer, 500000 ohms 
H,,=4.7 megohms, 0.5 watt 
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R,=470000 ohms, 0.5 watt 
RlO=150 ohms, 0.5 watt 
Rl1=1200 ohms, 1 watt 
Tl=Oscillator coil for use with 

7-115-J..LJLf tuning capacitor 
and 455-Kc intermediate­
frequency transformer 

T2 T,=Intermediate-frequency 
transformers, 455 Kc 

T,=Output transformer for 
matching impedance of voic·.e 
coil to 2500-ohm tube load 
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Cl, C1, C18=Ganged tuning 
capacitoTs; C1, 7-100 }LJ.,,{; 
C" C18; 80-350 p.p.f 

C2, Ca, Cs, C13, C19, C20=100 /LJ.Lf, 
mica 

C,=27 p.p.f, mica 
C,=0.047 p.f, paper, 100 volts 
C., C16=O.l p.f, paper, 100 volts 
C9, ClO, C12, C14=Trimmer 

Capacitors for if transformers 
Cl1=330 J.l.J.l.f, mica 
Cu.=125 p,p,f, mica 
C17=130 p.p.f, mica 
C21=0.0056 p.f, paper, 100 volts 
C22=O.Ol p.f, paper, 100 volts 
Cn, C,,=0.47 /<f, paper, 100 

volts 
Cu, C25=300 lLp.f, mica 
C,,=500 p.l, electrolytic, 25 v. 
C,,=250 p.f, electrolytic, 25 v. 
C,,=500 p.l, electrolytic, 3 v. 
F=Fu.~e, 5 a. 
Ll =Antenna Coil for use with C 1 

Ci1'Cl(its 

AUTOMOBILE RECEIVER 

L,= RF coil for use with C, 
L:l=Oscillator coil, tapped, for 

use with C18, and 262.5-Kc 
if transformer 

L,=RF choke, 5 a. 
L,=Filter choke, 10 mh., 5 a. 
R,=560000 ohms, 0.5 watt 
R2=470000 ohms, 0.5 watt 
Rr., R12=2.2 megohm, 0.5 watt 
R,=150 ohms, 0.5 watt 
R,=l megohm, 0.5 watt 
R.=33000 ohms, 0.5 watt 
it,= 100 ohms, 0.5 watt 
H.s, R9, R13=4.7 megohms, 

0.5 watt 
]{w=22 megohms, 0.5 watt 
Rll=47000 ohms, 0.5 watt 
1{14=10 megohms, 0.5 watt 
R,,=82000 ohms, 0.5 watt 
H,16=Volume control, 

potentiometer, 1 megohm, 
t.appen at 300000 ohms 

Rr:-=Tone control, 
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92CL-1I302 
RC-21 
21-5 

potentiometer, 1 megohm 
R1S=47 ohms, 1 watt 
R19=220 ohms, 1 watt 
R20=15 ohms, 0.5 watt 
R21=l ohm, 1 watt 
S=Speaker, 3.2-ohm voice coil 
Tl=IF input transformer, 

262.5 Kc 
T2=IF output transformer, 

262.5 Kc 
T!)=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 mao dc. 

T.J.=Audio output transformer; 
impedance of primary, 20 
ohms, of secondary, 4 ohms; 
de resistance of primary, 2 
ohms max.; primary current, 
0.5 amperes dc. 
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144-Mc SUPERREGENERA lIVE RECEIVER 

C, C,= 0.1 p.f, paper, 400 v. 
C. C.= 100 p./Lf, mica, 600 v. 
C. C. C,- 20 /Lf, electrolytic, 

460 v. 
C. = 25 /Lf, electrolytic, 60 v. 
C, = 25 p.f, electrolytic, 25 v. C,. = 0.002 /Lf, paper, 600 v. 
Cll = 0.01 p.f, paper, 400 v. 
C" = 0.005 "f, paper, 400 v. 
C" = 60/Lp.f, silver mica, 300 v. 
C .. = Ganged or split-stator tun-

ing capacitor, 10 ""r max. per 
section 

C" = 0.006 "f, mica, 300 v. 
C16=Quench-frequency control, 

trimmer capacitor, 3-30 p./LI, 
ceramic or mica 

J. = Jack for earphones 
L.=Antenna pickup winding 
L.=4 turns of No. 12 Enam. cop-

per wire on a )1" I.D. form 
(144 Mc): adjust spacing to 
set band 

La = Speaker field or filter choke, 
12 henries, 70 rna. 

Rl=Potentiometer, 50000 
ohms, 1 watt, wire wound 

R, R. = 47000 ohms, 1 watt 
R. = 27000 ohms, 0.5 watt 
R.= 2700 ohms, 1 watt 
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R. R7=100000 ohms, 0.5 watt 
R,= 270 ohms, 1 watt 
R, = Volume control, potenti­

ometer, 500000 ohms 
RIO = 4.7 megohms, 0.5 watt 
RFCl= One-quarter wavelength 

(20.5 inches at 144 Mc) of No. 
23 Enam. close wound on a 
XI" form 

RFC. = RF choke, 8 mho 
Tl = Power transformer, 

300-0-300 volts rmB, 70 rna. 
T, = Output transformer for 

matching impedance O'f voice 
coil to SOOO-ohm tube load 
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(21-7) 

TRF AM TUNER 

For High-Fidelity local Broadcast Reception 

L 

TYPE 6X4 

c] Cli=t~al1ged tuning capa.d~ 
tors, 1.0-365 JJ.Jl.f 

C:l (~'l='rrimmer capacitors, 
4-30 PJ,f 

C3=O.Ol IJ,f, paper or ceramic, 
200 v. 

C·l=O.Ol .ui, paper or ceramh·, 
400 v. 

Co Cu=O.t ,ai, paper, 400 v. 
Gr=250 j.J,JLf, mica or eerarnk 

. !OO v. 

c,;= 1 0 1.1, "lectrolytic, 350 v. 
CiO=250 f.1.p.f, mica or ceramic, 

200 v. 
Cl2=25 ILf, electrolytic, 25 v. 
C,,=0.05 pI, paper, 200 v. 
C" Cl,=20 1'1, electrolytic, 450 v. 
F=Fuse, 1 ampere 
L=Loop antenna, 540-1600 Kc. 
Rl=180 ohms, 0.5 watt 
It,=Sensitivity control, poten-

tiomch·r. GOOO ohms 
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It.=33000 ohms, 1 watt 
R. R.=1000 ohms, 0.5 watt 
R,=100000 ohms, 0.5 watt 
R,=150000 ohms, 0.5 watt 
R,=1500 ohms, 0.5 watt 
R,=470000 ohms, 0.5 watt 
RlO=7000 ohms, 10 watts 
T,=RF transformer, 540-1600 

Kc. 
T,=Power transformer, 250-0-

250 volts rms, 40 rna • 
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RF AMPLIFIER 
TYPE 66J6 
.(SS-108 Mel 

RCA Receiving Tube Manual 

MIXER 
TYPE 66E6 
(8S-108 Mel 

OSCILLATOR 
TYPE 6C4 

{98.7 TO IIB.7 Me' 

FM TUNER 

IF AMPLIFIER 
TYPE 66J6 

(10.7 Mel 

TO USE LIMITER & DISCRIMINATOR 
!N PLACE OF RATIO DETECTOR,CON­
NECT LEADS X. Y & Z TO CORRES­
PONDING POINTS MARKED ON CIR­
CUIT ABOVE 
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IF AMPLIFIER 
TYPE 66J6 

{10.7 Mel 

RATIO DETECTOR 
TYPE 6ALS 

LIMITER rll-::-_-,<\DISCRIM I NATOR 
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(21-8) 

Cl C!I Ct~ = Guugt!d lunLllg ca· 
pacitors, 7.5- 20 1'1'1 

C2 CIO en = Trimmer ca­
pacitors, 1.5-5.0 ""l. cerami~ 

C~=O.Ol .af, ceramic or mica. 
200 v. -

Cf C14 C2~ C27 C31 Ca5 C53 C6G= 
1500 J.tl.lf, ceramic or mica, 
200 v. 

C, C7 C" C17 Co2 C" C" C" C" 
CS2=1500 Jl.J,Lf, ceramic or miC"a. 
400 v. 

C.= 0.11'1, paper, 400 v. 
C.=33 1'1'1, mica, 400 v. 
Cll=31'I'f, silver mica, 200 v. 
C12 e13 C25 C32 C33 C54=0.01 .ur, 

ceramic or mica, 200 V. 
ClIi C23 C2K Cao CaG C3~ c.,,g C.(\i 

Cso CiiS C,,7 = Trimmer 
capacitors, 22-50 J.LJ.1.f, mica. 
usually part of if transformer 

C20=331'"f, silver mica, 200 v. 
C21=100 /LJ.1.f, ceramic or miea. 

200 v. 
C39 C4u=330 J.l.Jl.f, ceramic or 

mica, 200 v. 
C41=0.05 I'i, paper, 200 v_ 
C42 C4B=O.005 p.f, ceramic oj' 

paper, 200 v. 
C,,= 10 I'f, electrolytic, 200 v. 

FM TUNER (Cont'd) 

c~u (;4(,=250 /Jp,f, ceralnic Ol' 
mica, 200 v. 

C47=O.1 I'f, paper, 200 v. 
e51 = 500 /LJ.tf, ceramic or mica, 

400 v. 
Ll = 1 turn of No.14 Enam. 

wound on a 7i," diam. coil 
form 

L, = 2.5 turns of N 0.14 Enam. 
spaced 1 wire diameter wound 
on same form as L, with the 
ground end of Lo spaced )4" 
fromLl 

La L, 1.7 L, L, L" Lll = Choke, 1 
ph (approx.), 25 turns of 
No.24 Enam. close-wound 
on resistor (47000 ohms, 0.5 
watt), connected in parallel 
with resistor. 

L.=2.5 turns of No.14 Enam. 
spaced 1 wire diameter, 
wound on ~/ form. 

L6=2 turns of No.14 Enam. 
spaced 1 wire diameter, 
wound on %:" form, tapped 
at Y:i turn from ground end 

L12=Choke, 2.5 mho (may not 
be required: follow trans­
former manufacturer's recom~ 
mendation) 

Rl Itll HI' It30=120 ohms, 0." 
watt 

It, Itl2 It16=39000 ohms, 0.5 watt 
It, It, 1~13 It17=470 ohms, 0.5 

watt 
fu It .. R,,=10000 ohms, 0.5 

watt 
It,=47 ohms, 0.5 watt 
It6=33000 ohms, 1 watt 
R.=47000 ohms, 0.5 watt 
It,=4700 ohm", 1 watt 
RIO Itu It,,=220000 ohms, 0.5 

watt 
It18=56 ohms, 0.5 watt 
RI9 H27=Volume controls, 

potentiometers, 1 megohm 
It20=15000 ohms, 0.5 watt 
It,,=820 ohms, 0.5 watt 
R2'l=560 ohms, 0.5 watt 
HZ! ItB1=2.2 megohms, 0.5 watt 
It" It26=100000 ohms, j).5 watt 
It,,=150000 ohms, 1 watt 
T, T, T,=Intermediate-fre-

quency transformers, 10.7 Me 
T,= Itatio-deteetor transformer. 

10.7 Me 
T5=Discriminator transfornwr, 

10.7 Me 

NOTE: A high-frequency de-emphasis network having a time constant of 75 microseconds (such as 
that formed by It20 and C,,) should be inserted between R" and Cn in the discriminator output lead_ 

Fig. 21-8 illustrates a circuit for an FM broadcast tuner. The basic circuit has 
been arranged to show the use of a ratio detector, but the limiter/discriminator 
circuit shown in the lower right-hand corner of the diagram can be substituted 
as indicated at points X, Y, and Z in the schematic. 

A word of caution is necessary in connection with this circuit. Because it work~ 
at very high frequencies and is required to handle a very wide bandwidth, its 
construction requires more than ordinary skill and experience. Placement of com­
ponent 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 undesirable coupling and capacitance effects. Cor­
rect circuit alignment and oscillator tracking require the use of a cathode-ray 
oscilloscope, a high-impedance vacuum-tube voltmeter, and a signal generator 
capable of supplying a frequency-modulated signal on 10.7 Mc as well as accurate 
marker signals in the 88-108-Mc band. Unless the builder has the necessary equip­
ment and has had considerable experience with broad-band, high-frequency cir­
cuits, he should not undertake the construction of this circuit. 

453 



,. 

RCA Receiving Tube Manual 

(21-9) 
PHONOGRAPH AMPLIFIER 

Power Output, 1 Watt 
. .J-I" _________ ~ ----, 
v -.. ---- ----- - --1 I 

CHASSIS 

117 V 
AC 

o 
C.=O.02 "I, paper, 400 v. 
C.=0.082 "I, paper, 400 v. 
C. C,= 40"f, electrolytic, 150 v. 
F=Fuse, 1 a.mpere 
J=Input connector, shielded, 

for crystal phonograph 
pickup. 

(21-10) 

CI I I 

R.=Volume control, potenti­
ometer, 0.5 megohm, audio 
taper 

R2=10000 ohms, 0.5 watt 
'R.=220000 ohms, 0.5 watt 
H, R5=56 ohms, 0.5 watt 
R6=22 ohms, 0.5 watt 

TGO SPEAKER 
VOICE 
COIL 

.R,=3300 ohms, 1 watt 
R,=210 ohms, 10 watts 
T=Output transformer for 

matching impedance of voice 
coil to 3000-ohm tube load. 

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

oil 
/ RI 

PH~~~G~~PH ~t-------~--~--+---t---~---7---' 
cJ~~~ltoR~2 

PICKUP 
~ CHASSIS 

C" C3=0.22 "f, 400 v., paper 
C.=0.1 "I, 400 v., paper 
C" C,= 50 "f, 25 v., electrolytic 
C6= 50 "f, 150 v., electrolytic 
C" <::.=50 "f, 150 v., electrolytic 
F=Fuse, 3 amperes 

RIO 

Rl, R2=Volume control, 
potentiometer, 1.5 megohms, 
ganged 

R" R,=47000 ohms, 0.5 watt 
RIi=Balance control, 

potentiometer, 2 megohms 
R" R7=60 ohms, 1 watt 
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lEO SPEAKER 
VOICE COIL 

R.=220 ohms, 2 watts 
R9=280 ohms, 2 watts 
RlO=12 ohms, 1 watt 
T" T,=Output transformer 

for matching impedance of 
voiee coil to 3000-ohm tube 
load. 



Circuits --------------------= 
(21.11) 

TWO-CHANNEL STEREOPHONIC AMPLIFIER 
Power Output, 3.5 Watts Each Channel 

INPUTS 
CRYSTAL OR 

CERAMIC 
PHONOGRAPH 
. PICKUP 

117 V 
AC 

C, C .. =0.047 #f, paper, 150 v. 
C. C.=0.01 #f, paper, 150 v. 
C. C,=0.022 #f, paper, 150 v. 
C. Cu=8 #f, electrolytic, 150 v. 
C, Cs= 680 #I.f, ceramic or 

mica, 400 v. 
C. Clo=50 #f, electrolytic, 25 v. 
C13=0.068 #f, paper, 150 v. 
C14=200 #f, electrolytic, 150 v. 
C16= 100 JLl, eloctrolytic, 150 v. 
F= Fusf', 2 amp~rn~ 

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

R. R.=10 megohms, 0.5 watt 
R. R.=0.22 megohm, 1 watt 
R,=O,022 megohm, 2 watts 
R. R.=Tone control, potenti­

ometer, 2 megohms, ganged. 
RlO RII=0.47 megohm, 0.5 watt 
R12 RI3=0.22 megohm, 0.5 watt 
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R •• R,,=120 ohms, 2 watts 
R16=750 ohms, 2 watts 
Rl1=6.8 ohms, 2 watts 
R18=lOO ohms, 10 watts 
T. T,=Output transformer for 

matching impedance of voice 
coil to 1000-ohm plate tube 
load. Turns ratio 20 to 1; 
primary current 90 rna. de; 
power-handling capacity, 
3.5 watts minimum. 
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MICROPHONE AND PHONOGRAPH AMPLIFIER 

Power Output, 8 W ctts 

C, C.=lOO I'l'f, disc-ceramic, 
300 v. 

C3=0.05 I'l, paper, 200 v. 
C,=8 ,..l, electrolytic, 450 v. 
C,= 16 ,..f, electrolytic, 450 v. 
C,=25 ,..f, electrolytic, 450 v. 
C7",,0.1 "I, paper, 200 v. 
Cs=O.OOl ,..r, disc-ceramic, 300 v. 
C9=O.Ol/Lf, disc-ceramic, 300 v. 
Clo=470 MlLf, disc-ceramic, 300 v. 
CIl=4700 ",..r, disc-ceramic. 

300 v. 
C12=4 ,..f, electrolytic, 450 v. 
C,,=O.05 ,..f, paper, 600 v. 
Cu=25 ,..f, electrolytic, 25 v. 
C .. C16 C17=20 ,..t, electrolytic. 

450 v. 
F=Fuse, 1 a. 

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

J,=Jack for crystal phono­
pickup input; max. input: 
0.5 volt peak 

L=11"ilter choke, 5 henries, 
200 rna. 

R. R16=lOOOO ohms, 0.5 watt 
R2= Volume Control, potenti­

ometer,l megohm 
Rs=2.2 megohms, 0.5 watt 
R, Rs R20=220000 ohms, 0.5 

watt 
R,=27000 ohms, 0.5 watt 
R,=1200 ohms, 0.5 watt 
R7 R1S=lOOOOO ohms, 0.5 watt 
R. Rll=Tone control, potenti-

ometer, 0.5 megohm 
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c 

R'O=22000 ohms, 0.5 watt 
R12= 12000 ohms, 0.5 watt 
R14= 1800 ohms, 0.5 watt 
R,,=470000 ohms, 0.5 watt 
R17=150000 ohms, 0.5 watt 
R18=180 ohms, 2 watts 
R19=47000 ohms, 1 watt 
R21=50 ohms, 10 watts 
R22=8200 uhms, 2 watts 
S,=Switch, SPST 
S2=Switch, SPDT 
Tl=Power transformer, 300 .. 

0-300,90 rna.; 6.3 v., 3.5 a. 
center tapped; 5 v., 2 a. 

T,=Output transformer for 
matching impedance of voice 
coil to 4000-ohm tube load; 
10 watts audio 



CirCllits 

(21-13) 

HIGH-FIDELITY AUDIO AMPLIFIER 

Class AB,; Power Output, 15 Watts 

R3 

R2 

-

C,~40 "I, elecLrolytic, 450 v. 
C, C. C,~0.2S "I, paper, 400 v. 
Ca=3.3 p,p,f, ceramic or mica, 

600 v. 
06=150 p,p,f, ceramic or mica, 

400 v. 
C, C,=0.05 p.r, paper, 400 v. 
C.=0.02 "I, paper, 600 V. 
CIO= 100 "f, electrolytic, 50 v. 
Cu=80 ILf, electrolytic, 450 v. 
C12=40 ILf, electrolytic, 450 v. 
Ii' = Fuse, 3 amperes 
L~Choke, 3 h., 160 ma., dc 

resistance 75 ohms or less 
It, = Volume control, potenti­

ometer, 1 megohm 

Ra 
R" 

RS Ro 
C4 

Rq 

C3 RIO 

Cs 

RI2 

n,=10000 ohms, 0.5 watt 
R,=0.82 megohm, 0.5 watt 
n,=820 ohms, 0.5 watt 
H,=0.22 megohm, 0.5 watt 
n, 1~,=15000 ohms±5 per 

cent, 2 watts 
H,=3900 ohms, 2 watts 
R. RlO=O.l megohm, 0.5 watt 
RI1 R12=1000 ohms, 0.5 watt 
R" Ru=100 ohms, 0.5 watt 
RJ6=8200 ohms, 0.5 watt 
RJ6=15000 ohms, 1 watt 
R17=68000 ohms, 0.5 watt 
R18=4700 ohms, 2 watts 
RJ9=0.27 megohm, 1 watt 
Rzn=·17000 ohms, 0.5 watt 
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- Cf> 

AUXILIARY 
POWER FOR 

PREAMPLIFIER, 
TONE 'CONTROL, 

AND MIXER 
CIRCUITS 

_L_ +B 

R21=Hum balance adjustment, 
potentiometer, 100 ohms, 
0.5 watt 

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

T.=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· 
360 volts rms, 120 rna.; 6.3 
v., 3.5 a; 5v., 3a. 
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(21-14) 
HIGH-FIDELITY AUDIO AMPLIFIER 

Class AB,; Power Output, 30 Watts 

" 

C,=25 "I, electrolytic, 50 v. 
C2=22 p.p.f, ceramic or mica, 

600 v. 
C3=80 "f, electrolytic, 600 v 
C. C,=0.25 "f, paper, 600 v. 
C.=O.Ol"I, paper, 600 v. 
C, C.=0.05 "I, paper, 600 v. 
C. Cll=40 "I, electrolytic, 

600 v. 
ClO=100 "I, electrolytic, 50 v. 
C12=20 "f, electrolytic, 450 v. 
F=Fuse, S amperes, 150 v. 
R,=Volume control, potenti-

ometer, 1 megohm 
R,=10000 ohms, 0.5 watt 

RII 

R3=220000 ohms, 0.5 watt 
R,=820 ohms, 0.5 watt 
R,=10 ohms, 0.5 watt 
R,=180000 ohms, 0.5 watt 
R7=15000 ohms±5 per cent, 

2 watts 
R.=15000 ohms,±5 per cent 

0.5 watt 
R.=1000 ohms, 0.5 watt 
RIO=22000 ohms, 0.5 watt 
Rl1=2000 ohms, 2 watts 

t 

R" R,,=100000 ohms, 0.5 watt 
R14 R15=1000 ohms, 0.5 watt 
R16 R17=56 ohms, 0.5 watt 
R,.=270 ohms, 0.5 watt 
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1.7 

TYPE 
7868 

1.7 

R21 

t 
C9 

+ CIO 

R22 

CII 

AUXILIARY 
POWER FOR 
PREAMPLIFIER, 
TONE - CONTROL, 

AND MIXER 
CIRCUITS 

R19= Hum balance adjustment, 
potentiometer, 100 ohms, 
0.5 watt 

R,,= 120 ohms, 10 watts 
R2I=50 ohm., 10 watts 
R,,=10000 ohms, 2 watts 
T,=Output transformer (hav-

ing 16-ohm tap for feedback 
connection) for matching 
impedance of voice coil to 
6600-ohm plate-to-plate tube 
load; 50 watts; frequency 
response, 10 to 50000 cps. 

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



Circuits 

(21-15) 
HIGH-FIDELITY AUDIO AMPLIFIER 

Class AB,; Power Output, 50 Watts 

C l C:l=40 j1.f, Pleetroiytic, 4130 v. 
C, C,=0.02 p.1, paper, 400 v. 
C5 C6= 1 p.f, paper, 400 v. 
CFO.002 p.f to 4-ohm tap; 

0.0015 p.f to 8-ohm tap; or, 
0.001 p.f to 16-ohm tap; 
paper, 400 v. 

C, C,=0.05 p.f, paper, 600 v. 
ClO=20 p.f, electrolytic, 600 v. 
Cl1=100 1'1, electrolytic, 150 v. 
C12=40 p.1, electrolytic, 450 v. 
F=Fuse, 5 amperes 
L=Choke,8 h., 250 rna., dc 

resistance 60 ohms, or less 
It,=Volumc 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 
R,=820 ohms, 0.5 watt 
R6=10 ohms, 0.5 watt 
It7 R,=15000 ohms, 2 watts 
R, R'O=1.5 megohms, 0.5 watt 
Rll=33000 ohms, 2 watts 

RII 

Rl2 I!.u=1.3 megohms, 0.5 watt 
g,,=47 ohms, 0.5 watt 
It" R19=0.15 megohm, 0.5 watt 
RIO RJ8=390 ohms, 0.5 watt 
R17=AC balance control, 

potentiometer, 500 ohms, 
Note 4 

R,,=0.15 megohm, 1 watt· 
It21 R24=0.33 megohm, 1 watt 
It" R23=0.12 megohm, 2 watts 
H.25 R:w=O.l megohm, 0.5 watt 
It" R28=4700 ohms, 0.5 watt 
Ib=600 ohms to 4-ohm tap; 

820 ohms to 8-ohm tap; or, 
1200 ohms to I6-ohm tap; 
0.5 watt 

It.o=Hum balance adjustment, 
potentiomet.er, 100 ohms, 
Note 3 

It,"=0.12 megohm, 5 watts 
It" R" Ra; H37=33000 ohms, 

2 watts 
R,,=Bias adjustment, potenti­

ometer 50000 ohms, Note 1 

+9 
AUXILIARY POWER 

~g~:~~~r:,.~t~, 
AND 

MIXER'CIRCUITS. 

'lt36=0.27 megohm, 1 watt 
11",= 10000 ohms, 1 watt 
It",=Screen-grid voltage ad-

justment, potentiometer, 
25000 ohms, 2 watts, Note 2 

It40= 15000 ohms, 2 watts 
It" = 12000 ohms, 2 watts 
1t42=0.22 megohm, 2 watts 
It43=22000 ohms, 2 watts 
SR=Selenium rectifier, 20 ma., 

135 volts rms 
T,=Output transformer for 

matching impedance of voice 
coil to 5000-ohm plate-to­
plate tube load; 50 watts; 
frequency response, 10 to 
50000 cps. 

T,=Power transformer, 600-0-
600 volts rms, 200 ma., 6.3 
v., 5 a.; 5 v., 3 a. 

rrlj=Filament transformer, 6.3 
volts, center tapped, 
1 ampere 

NOTES; All of the following adjustments should be made before amplifier i. placed into operation. 
(1) Make this adjustment with 5R4-GYB rectifier out of socket so that there is no B+ applied to 
power output tnbes. Adjust R33 for reading of -40 volts between junction of R" and R" and B­
(ground bus). (2) Make this adjustment with speaker connected. Adjust R .. for reading of 400 volts 
between pin 3 of 6EM7 and -B (ground bus). (3) With input shorted, adjust R" for minimum hum 
from speaker. (4) With input open and volume control Rl set for maximum volume, adjust R17 for 
minimum hum from speaker. 
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(21-16) 

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

+ZSOV 

C,=10I'f, electrolytic, 25 v. 
C,=O.05 1'1, paper, 400 v. 

(27-77) 

Rdts Rs=l megohm, 0.5 watt 
R, R,=100000 ohms, 0.5 watt 

Ra R'i=Potentiometers, 100000 
ohms .. audio taper 

R,= 1200 ohms, 0.5 watt 

PREAMPLIFIER FOR MAGNETIC PHONOGRAPH PICKUP 
With RIAA Equalization 

Rg, 

.----~-'v'VI.,.-r--.,....-........ I\I'\/"----o +250 V. 

J 

C, C,=25 "l, electrolytic, 25 v. 
C, C,=20 1'1, electrolytic, 450 v. 
C,=0.1 1'1, paper, 600 v. 
C,=O.0033 I'f, paper, 600 v. 
C,=O.Oll'f, paper, 600 v. 
C ,= 180 I'l'f, ceramic or mica 

500 v. 
C.=0.22 "f. paper, 600 v. 

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

Rl = Value depends on type of 
magnetic pickup used. Fol­
low pickup manufacturer's 
recommendations. 
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AF OUTPUT 
Ce (LOAD=220000 

OHMS MIN.) 

R, R,=2700 ohms, 0.5 watt 
Rs R,=lOOOOO ohms, 0.5 watt 
R4= 39000 ohms, 0.5 watt 
R6=470000 ohms, 0.5 watt 
Rs=680000 ohms, 0.5 watt 
g,=15000 ohms, 1 watt 
R'O=22000 ohms, 0.5 watt 



Circuits 

(21-78) 

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

r-----~--~------~---o+230-300V 

0,=0.1 1'£, paper, 400 v. 
C,=O.Oll'f, paper, 400 v. 
C,=20 1'1, electrolytic, 400 v. 
C.=0.25 1'1, paper, 400 v. 
C.=0.22 I'f, paper, 600 v. 
J =Input connector, shielded, 

for high-impedance ceramic 

(21-19) 

phono pickup (0.5 v. output) 
R,=1.8 megohms, 0.5 watt 
[t,=Volume control, potenti­

ometer, 500000 ohms, audio 
taper 

R,,=820000 ohms 0.5 watt 

AF OUTPUT 
(LOAD= 50000 

OHMS MIN.) 

R.=220000 ohms, 0.5 watt 
R.=lOOO ohms, 0.5 watt 
H, R9=47000 ohms, 0.5 watt 
R,=4700 ohms, 0.5 watt 
l~8=1 megohm, 0.5 watt 
R\O=1800 ohms ,0.5 watt 

LOW-DISTORTION PREAMPLIFIER 
For low-Output High-Impedance Microphones 

+250-300 v; 

OUTPUT • 
(LOAD= 220000 OHMS MIN.), 

0,=25 I'f, electrolytic, 25 v. 0.=40 I'f, electrolytic, 450 v. 
0.=0.047 I'f, paper, 400 v. Rl=2.2 megohms, 0.5 watt 
C,=0.22 I'f, paper, 400 v. R2=0.1 megohm, 0.5 watt 
Sensitivity=3 millivolts for output of 220 millivolts 
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R.=lOOO ohms, 0.5 watt 
R.=O.47 megohm, 0.5 watt 
R.=22000 ohms, 0.5 watt 
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TWO-ST AGE INPUT AMPLIFIER 
Cathode-Follower (Low-Impedance) Output 

C1 C.=O.l"f, paper, 400 v. 
C,=25 "f, electrolytic, 25 v. 
C.=0.5 ~, paper, 200 v. 

(21-21) 

r--r------<D + 300 V, 

Rl=Volume control, potenti­
ometer, 500000 ohms 

R,=220000 ohms, 0.5 watt 

l-t, R.=5600 ohms, 0.6 watt 
R,=27000 ohms, 0.5 watt 
R.=560000 ohms, 0.6 watt 

BASS AND TREBLE TONE-CONTROL AMPLIFIER STAGE 

+ cil 

C2 

o-j 
INPUT 

RI 

Cl C3= 20 "f, electrolytic, 450 v. 
C,=0.047 pf, paper, 400 v. 
C.=O.l pf, paper, 400 v. 
C,=0.22 p.f, paper, 400 v. 
C.=0.0022 "f, paper, 400 v. 
C,=0.022 pf, paper, 400 v. 
C.=220 p"f, ceramic or mica, 

500 v. 

R3 

R4 R7 

+ rC3 

C4 

BASS 
CON-
TROL 

Rs Rq 

RI 

C.=O.0022 "f, paper, 400 v. 
R.=0.47 megohm, 0.5 watt 
R,=1500 ohms, 0.5 watt 
R, R,=15000 ohms, 0.5 watt 
R.=22000 ohms, 0.6 watt 

c 5 
(---~o ( 

OUTPUT 
(LOAD = 100000 

OHMS MIN.) 

Cg 

R; R. Rll=O.l megohm, 0.5 watt 

R.=1000 ohms, 0.6 watt 
R,=Bass control, potenti­

ometer,l megohm 
RlO=10000 ohms, 0.5 watt 
R12=Treble control, potenti­

ometer,l megohm 

Sensitivity=0.6 volt rms for output of 1.25 volts with controls set for flat response. 
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(21-22) 

AUDIO CONTROL UNIT 
With Volume and Tone Controls 

B+ 
TO PHONO 

PREAMP. 

03 

~45 
= PHONO 

RS 

C. C7=0.01 I'f, paper, 400 v. 
C, Cll=20 I'f, electrolytic, 450 v. 
C. C.=O.ll'f, paper, 400 v. 
R. ClO=25 I'f, electrolytic, 25 v. 
C.=O.OOI I'f, paper, 400 v. 
C,=470 I'l'f, mica, 300 v. 
C,=4700 I'l'f, mica, 300 v. 
C12 C .. =0.47 I'f, paper, 400 v. 
C13=0.033 I'f, paper, 400 v. 
R. R, R,=270000 ohms, 0.5 watt 
R.=1.5 megohms, 0.5 watt 

(21-23) 

R.=2 megohms, 0.5 watt 
R.=Potentiometer, 500000 

ohms, audio taper 
R.=330000 ohms, 0.5 watt 
R,R15 R,,=15000 ohms, 0.5 watt 
R,=560000 ohms, 0.5 watt 
RlO=2200 ohms, 0.5 watt 
Rn R16=220000 ohms, 0.5 watt 
R12 R27=l megohm, 0.5 watt 
R13 R21=lOOOOO ohms, 0.5 watt 

+300 V 

Ru=1200 ohms, 0.5 watt 
R17 R.,=Potentiometers, 500000 

ohms, audio taper 
R18=22000 ohms, 0.5 watt 
R20=2700 ohms, 0.5 watt 
R22=5600 ohms, 0.5 watt 
R .. =27000 ohms, 0.5 watt 
R24=470000 ohms, 0.5 watt 
R26=Potentiometer. 100000 

ohms, audio taper 

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

Power Gain, 25 to 35 db 

TYPE 
6CW4 

C" C,=5 p.p.f, 500 v., mica 
C" C" C" C" CG, Ca, C.=O.OOI 

ILf, 500 v., ceramic 
L" L.=18 turns of No.32 

Enam. copper wire wound 

C4 

on un I.D. slug-tuned form. 
L, tuned to 32 Me; L, to 
29.5 Me. Input and output 
link, 1 y,; turns. Input and 
output impedance, 75 ohms. 
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+100 TO 
150 V 

R,. R2=100 ohms, 0.5 watt 
R.=470000 ohms, 0.5 watt 
R.= 1000 ohms, 0.5 watt 
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INTERCOMMUNICATION SET 
With Master Unit and Two or More Remote Units 

C, C,=0,0022 "f; paper, 200 v. 
C3=0.005 "f, paper, 200 v .. 
C, C.=60 "f, electrolytic, 150 v. 
F=Fuse, 1 ampere 
Rl=Volume control, potentiom­

eter, 500000 ohms, audio 
taper 

R,=6.8 megohms, 0.5 watt 
R3 R,=470000 ohms, 0.5 watt 
R.=10000 ohms, 0.5 watt 

R. R,=68 ohms, 0.5 watt 
R.=2500 ohms, 1 watt 
8,8, 83 = 8peaker, permanent­

magnet, voice-coil impedance 
3-4 ohms 

8Wl=On-off switch, single-pole 
single-throw, attached to vol­
ume control Rl 

SW,=Talk-listen switch, 
double-pole double-throw 

REMOTE UNIT 

REMOTE UNIT 

8W,=Station-selector switch, 

Tl :::~'lut transformer, 4-ohm 
primary, 25000-ohm second­
ary 

T,=Ontput transformer, 3000-ohm 
primary, 4-ohm secondary 

T,=Power transformer, 125 
volts rms, 50 rna., 6.3 volts 
rms, 2 amperes 

NOTES: The leads from the LISTEN-TALK switch to T1 and 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-resist.,nce wire, preferably shielded 
"intercom" cable. 

(21-25) 
CODE-PRACTICE OSCILLATOR 

C, C.=20 "r, electrolytic, 150 v. 
C.=0.001 "t, paper, 200 v. 
C,=0.03 ,,!, paper, 200 v. 
F=1/8 ampere 

J =Input jack for key 
R,=1500 ohms, 1 watt 
R,=Potentiometer, 100000 

ohms, 0.5 watt 
T,=Power transformer, 125 

volts rms, 15 ma; 6.S volts, 
0.6 ampere 

T,=Output transformer. 
universal 

NOTE: Select any two terminals of secondary of T, to give desired tone. 
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(21-26) 

ELECTRONIC VOLT-OHM METER 

PROBE FOR 
DC VOLTS 

PROBE FOR 
AC VOLTS 
AND OHMS 

OHMS 

r SI-B • 
-GROUND 1 

CABLE ":'" 

C.=O.l "f, paper, 200 v. 
C.=0.33 "f±lO per cent, paper, 

400 v. 
C.=10 "I, electrolytic, 250 v. 
C.=O.Ol "I, paper, 400 v. 
R=DC-voltage probe isolating 

resistor, 1 megohm ± 5 per 
cent, 0.5 watt 

Rl=6 megohms±l per cent, 
0.5 watt 

R2=800000 ohms ± 1 per cent, 
0.5 watt 

Ra=1.36 megohms ± 1 per cent, 
0.5 watt 

R.=250000 ohms± 1 per cent, 
0.5 watt 

R.=678000 ohms ± 1 per cent, 
0.5 watt 

IW=361000 ohms ± 1 per cent, 
0.5 watt 

R7=3.75 megohms±l per cent, 
0.5 watt 

R8=1 megohm± 1 per cent, 
0.5 watt 

SIGNAL 
R~CTIFIEFI 

C2 \ 

POWER 
RECTIFIER 
/ 

R.=200000 ohms±l per cent, 
0.5 watt 

RlO=37500 ohms± 1 per cent, 
0.5 watt 

Rll=12500 ohms±l per cent, 
0.5 watt 

R12=10 megohms±5 per cent, 
0.5 watt 

Ru Rl8= 1 megohm ± 5 per cent, 
0.5 watt 

Ru=10000 ohms±5 per cent, 
0.5 watt 

R .. =1000 ohms±5 per cent. 
1 watt 

R16=10 ohms±5 per cent, 
2 watts 

R17=330 ohms±5 per cent, 
0.5 watt 

R19= 15000 ohms ± 5 per cent, 
0.5 watt 

R2o=Potentiometer, 
15000 ohms, 0.5 watt 

R21 = Potentiometer, 
7500 ohms, 0.5 watt 

AC 

R22 R,,=1500 ohms± 5 percent, 
0.5 watt 

R23=470 ohms±5 per cent, 
0.5 watt 

R24=Potentiometer, 
12500 ohms, 0.5 watt 

R26=12000 ohms±5 per cent 
0.5 watt 

Rzr=47000 ohms±5 per cent, 
0.5 watt 

R2s=130 ohms±5 per cent, 
0.5 watt 

R" R80=68000 ohms± 5 per 
cent, 0.5 watt 

Sl=Function-selector switch, 
7 -circuit, 5-position 

S2=Range-selector switch, 
4-circuit, 5-position 

Tl=Power transformer, 12f) 
volts rms, 2.75 rna; 10 voltH 
rms, 0.25 ampere 

"A= Meter, dc, 0-200 "a 

In the diagram the FUNCTION-8ELECTOR SWITCH (S.) and RANGE-SELECTOR SWITCH 
(S.) are shown in their maximum counterclockwise positions (S.="OFF"; S.="S VOLTS, R XI") 

NOTE: This electronic volt-ohm meter circuit, similar to those used in RCA VoltOhmystst, is included 
here solely to illustrate a particular application of RCA Receiving Tubes. It is not recommended for 
home construction because of the large number of special components required. 
For home construction of an electronic volt-ohm meter, a complete kit such as RCA-W-V-77E (K) 
is recommended. 

t Trade Mark Reg. U. S. Pat. Off. 
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Space Charge ........................... 5, 9 
Static Characteristics. . . . . . . . . . . . . . . . . . . 11 
Superheterodyne Receiver: 

ac/dc.... . . . . . . . . . . . . . . . . . . . . . . . . . . 448 
ac-operated. . . .. . . . . . . . . . . .. . .. . . .. 447 
portable. . . . .......... ............. 445 
portable 3-way. . . . . . . . . . . . . . . . . . . . . 446 

Superregenerative Heceiver . . . . . . . . . . . .. 450 
Suppressor Grid (Grid No.3) . . . . . . . . . . . . 8 
Symbols Used in Hesistance-Coupled 

Amplifier Charts.. .................. 435 
Sync Circuits. . . . . . . . . . . . . . . . . .. . .. . . . . 36 
Synchroguide. . . . . . . . . . . . . . . . . . . . .. . . . . 48 

T 
Tables and Charts (see Charts and Tables) 
Technical Data for Tube Types ......... . 
Television Pieture Tubes ............... . 

77 
10 

Television RF Amplifiers 
Television Sync Circuits ................ . 
Testing Electron Tubes ................ . 
Tetrode Considerations ................ . 
Tone-Control Amplifier Stage ......... . 
Tone Control. ........................ . 
Transconductance: 

conversion ........................ . 
grid-plate ...................•...... 
test .............................. . 

TRF A M Tuner ........••............. 
Triode Considerations .................. . 
Tube: 

outlines ........................... . 
ratings, interpretation of. ...... . 
tester requirements ................. . 

Tube Types, Technical Data ............ . 
Tuner: 

FM ............................. . 
TKFAM.. . .....•........... 
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Tuning Indicators. . . . . . . . . . . . . . . . . . . . . . 46 
Twin diode-triode ..................... 9, 40 
Two-Channel Audio Mixer. . . . . .. ...... 460 
Two-Channel Stereophonic Amplifier .. .454, 455 
Two-Stage Input Amplifier, Cathode-

Follower (Low-Impedance) Output. . . . 462 
Typical Operation Values, 

Interpretation of. . . . . . . . . . . . . • . . . . . 69 
Typical Tube-Part Materials. .. . . . . . . . . . . 70 

v 
Vertical Output Circuits. . . . . . . . . . 49 
Video Amplifi.ers. . . . . . .. . . . .. .. . . . . . .. . 35 
Voltage: 

amplification, class A. . . . . . . .. . . . . . . . 13 
doubl"r rectifier. . . . . . . . . . . . . . . . . . . . . 38 
peak heater-cathode. . . . . . . . . . . . . . . . . 67 
peak in verse plate. . . . . . . . . . . . . . . . . . . 68 
supply... ... . . ... ................ . . 55 

Voltage Doubler...... ............. 38 
Volume Control: 

automatic (A Ve) . . . . . . . . 44 
by grid-voltage variation. . . . . 59 
by screen-grid-voltage variation .. ,. . . . 60 
delayed automatic (DAVe) . 45 

Volume Expander. . . . . . . . . . . . . 31 

z 
Zero-Bias Operation. 57 
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RCA Technical Publications 

on Tubes, Semiconductor Products, Electronic Components, 
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 
• RCA ELECTRON TUBE HANDBOOK-HB-
3. Five binders, each 7%"Lx5%"W x2Ys" 
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-IO at special combination price of 
$25.00." Write to Commercial Engineer­
ing for descriptive flyer and order form. 

• RCA RECEIVING TUBE MANUAL-RC-
21 (87<1" x 5%")-480 pages. Revised, 
expanded, and brought up to date. Con­
tains technical data on 903 receiving 
tubes and 106 picture tubes for black­
and-white and color television. Features 
tube theory written for the layman, ap­
plication data for radio and television 
circuits, Resistance-Coupled Amplifier 
Section, new receiving-tube and picture­
tube charts, and several circuits for 
high-fidelity audio amplifiers. Features 
lie-flat binding. Price $1.00.*° 

• RADIOTRONt DESIGNER'S HANDBOOK 
-4th Edition (8%;" x 5Y2")-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 MAGNETRONS AND TRAVELlNG­
WAVE TUBES- MT-301A (10Ys" x 
8%")-48 pages. Operating theory for 
magnetrons and traveling-wave tubes, 
application considerations, and tech­
niquesfor measurement of electrical para­
meters. Price 60 cents. *0 

• RCA TRIPLE PINDEX - PINDEX-109 
(87<1" x 57<1")-240 pages. Gives base 
diagrams for more than 2000 JEDEC­
registered receiving types including pic­
ture tubes. Base diagrams of over 1500 
receiving types are presented in tripli­
cate to provide the user with any three 
base diagrams at anyone time. More 
than 200 small industrial-receiving types 
and more than 200 foreign receiving types 
are cross-referenced to the receiving­
tube section for base diagrams. Price 
$1.75.*° 

• RCA INTERCHANGEABILITY DIRECTORY 
OF FOREIGN vs. U.S.A. RECEIVING-TYPE 
ELECTRON TUBES-1CE-197A (8%" x 
10Ys")-4 pages. Covers approximately 
500 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; Single copy free on request. 

• RCA HIGH·FIDELITY AMPLIFIER CIRCUITS 
BOOKLET-HF-110 (8%" x 10Ys")-28 
pages. Includes circuit diagrams with 
parts lists, design considerations and 
performance requirements, and char­
acteristics chart of RCA high-fidelity 
tube types. For hobbyists, technicians, 
and others interested in construction of 
their o:wi'1:high-fidelity amplifier systems. 
Price 35 cents. *0 

• RCA COLOR TELEVISION PICT-O-GUIDE 
-(9%" x 5%")-200 pages. Devel­
oped and written by John R. Meagher, 
RCA's nationally recognized authority 
on practical TV servicing. Prepared to 
aid TV technicians in trouble-shooting 
and adjusting color TV receivers. Color 
photographs are included to assist in 
recognizing and understanding visible 
symptoms of troubles and misadjust­
ments. Price $4.50.*° 
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• RCA POWER AND GAS TUBES-PG-
101E (l0Ys" x 8%")-46 pages. Com­
pletely revised and brought up to date. 
Technical information on 200 RCA 
vacuum power tubes, rectifier tubes, 
thyratrons, and ignitrons. Includes ter­
minal connections. Price 75 cents.*o 
• RCA RECEIVING-TYPE TUBES FOR IN­
DUSTRYANDCOMMUNICATIONS-RIT-
104B (10Ys" x 8%")-32 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 30 
cents.*o 
• RCA RECEIVING TUBES AND PICTURE 
TUBES-1275-J (10Ys" x 8%")-48 
pages. New booklet contains classifi­
cation chart, characteristics chart, and 
base and envelope connection diagrams 
on more than 900 entertainment receiv­
ing tubes and picture tubes. Price 35 
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. 
• RCA PHOTOSENSITIVE DEVICES AND 
CATHODE-RAY TUBES-CRPD-105B 
(10Ys" x 8%")-36 pages. Contains 
technical information on 151 RCA tubes 
including single-unit, twin-unit, and 
multiplier phototubes; photocells; cam­
era and image-converter tubes; flying­
spot tubes; monitor, projection, tran­
scriber, and view-finder kinescopes; os­
cillograph and storage tubes. Price 50 
cents.*o 
• RCA INTERCHANGEABILITY DIRECTORY 
OF INDUSTRIAL-TYPE ELECTRON TUBES­
ID-1020C (10Ys" x 8%") -16 pages. 
Lists more than 1450 basic type desig­
nations for 18 classes of industrial tube 
types; shows the RCA Direct Replace­
ment Type or the RCA Similar Type, 
when available. Price 35 cents. *0 
• RCA PENCIL TUBES-1CE-219 (l0Ys" x 
8%")-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. *0 

• RCA PHOSPHORS-TPM-1508A (10Ys" 
x 8%")-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 

Semiconductor Products 
• RCA SEMICONDUCTOR PRODUCTS 
HANDBOOK-HB-lO. Two binders, each 
7%" L x 5%" W x 2Ys" D, having gold­
imprinted red covers. Contains over 
1000 pages of loose-leaf data and curves 
on RCA semiconductor devices such as 
germanium transistors, silicon transis­
tors, silicon rectifiers, and semiconductor 
diodes. Available on subscription basis. 
Price $10.00* including service for first 
year. Also available with RCA Electron 
Tube Handbook HB-3 at special com­
bination price of $25.00*.Write to Com­
mercial Engineering for descriptive flyer 
and order form. 

• RCA SEMICONDUCTOR PRODUCTS 
GUIDE-60S16R2 (10Ys" x 8%")-10 
pages. Contains classification chart, in­
dex, and ratings and characteristics on 
RCA's line of transistors, silicon recti­
fiers, semiconductor diodes, and photo­
cells. Single copy free on request. 

• RCA SILICON POWER TRANSISTORS 
APPLICATION GUIDE-1CE-215 (10Ys" 
x 8%")-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. *0 

• RCA SILICON VHF TRANSISTORS AP· 
PLICATION GUIDE-1CE-228 (10Ys" x 
8%")-20 pages. De..'1cribes unique cap­
abilities of RCA silicon vhf transistors 
and their use in critical industrial and 
military applications up to 300 Mc. 
Price 50 cents. *0 

• TECHNICAL BULLETINS - Authorized 
information on RCA transistors. Be 
sure to mention transistor-type bulletin 
desired. Single copy on any type free 
on request. 

• RCA SILICON RECTIFIERS-Technical 
bulletins containing authorized inform a­
tion on 69 silicon rectifiers of the dif­
fused-junction type. Bulletin includes 
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characteristics and performance curves. 
Single copy free on request. 

Components and Service 
Parts 

• SERVICE PARTS DIRECTORIES FOR RCA 
VICTOR TV RECEIVERS 

SP-1007-1946-1950 (l0%" x 16%")-
80 pages. Schematic diagrams and re­
placement parts lists for all RCA Victor 
TV receivers manufactured from 1946 
through June 1950 (56 models). Each 
schematic diagram faces its correspond­
ing parts list for quick reference. Price 
75 cents.*o 

SP-1014-1950-1951 (10%" x 16%")-
142 pages. Schematic diagrams, replace­
ment parts lists, and top and bottom 
chassis views for the 71 models of 1950 
and 1951 RCA Victor TV receivers. The 
comprehensive index for model and 
chassis numbers provides a ready source 
of reference. Price $1.50.*° 

SP-l02l-1952 (l0%" x 16%"}-36 
pages. Schematic diagrams, wiring dia­
grams, replacement parts lists, and top 
and bottom chassis views for the 27 
models of 1952 RCA Victor TV receiv­
ers. The comprehensive index cross­
references RCA TV model names to 
model numbers, and model numbers to 
the pUblication in which information 
may be found. Price 50 cents.*o 

SP-l028-1953 (lOVs" x 16%"}-84 
pages. Schematic diagrams, wiring dia­
grams, replacement parts lists, and top 
and bottom chassis views for the 108 
models of 1953 RCA Victor TV receiv­
ers. Also includes schematic diagrams, 
replacement parts, and other informa­
tion for radio chassis used in radio-TV 
combination receivers. Cross-references 
model names to model numbers of all 
RCA TV receivers from 1946 through 
1953. Cross-references all model num­
bers and chassis numbers to the publi­
cation in which information may be 
found. Price $1.35.*° 
SP-1035-1954 {10%" x 16%"}-72 
pages. Schematic diagrams, top and bot­
tom chassis views, replacement parts 
lists, and top and bottom chassis adjust­
ments for the 106 models of 1954 RCA 
Victor TV receivers. Also included is in­
formation on the CT-100 and the 21-
CT55 Color Television Receivers, and 
the RP-197 and RP-198 3-speed record 

changers. The comprehensive index ref­
erences model names to model numbers 
of all RCA Victor TV receivers from 
1946 through 1954, and all model and 
chassis numbers to the Service Parts Di­
rectory in which information may be 
found. Price $1.25.*° 
SP-l042-l955-l957 (lO%"x 16%")-
128 pages. Schematic diagrams, top and 
bottom chassis views, replacement parts 
lists, and chassis adjustments for more 
than 250 models of 1955, 1956, and 1957 
RCA Victor black-and-white and color 
TV receivers. Includes servicing infor­
mation on printed circuit boards and 
adjustment and trouble-shooting infor­
mation on the RP-205 and RP-208 record 
changers. Cross-references all RCA 
model names to model numbers, and 
model numbers to the publication in 
which information may be found. Price 
$2.00.*° 
• TV SERVICING. Bulletin TVS-1030 
(10Ys" x 8%")-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 35 cents. *0 

• TV SERVICING, SUPPLEMENT 1. Bul­
letin TVS-1031 (l0Ys" x 8%")-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 
"tough" sets or "dogs." Price 15 cents. *0 

• RCA VICTOR TV SERVICE PARTS GUIDE 
-SP-2001B (10Ys" x 8%")-16 pages. 
Lists stock numbers of major replace­
ment parts for RCA Victor TV sets by 
receiver-model number and correspond­
ing receiver-chassis number. Also lists 
stock numbers of tuner-replacement 
parts for individual tuner chassis. Covers 
period from 1946 through 1956. Price 
25 cents.*o 

• PRACTICAL COLOR TELEVISION - Re­
vised Edition (11" x 8Y2")-84 pages. 
Black-and-white and color illustrations. 
Comprehensive information on color 
principles, color signal, color camera, and 
color picture tubes. Covers commercial­
model receiver circuit using the RCA-, , 
15GP22 picture tube, as well as instal­
lation and service of color receivers. Pro­
vides detailed description of color-test 
equipment. Price $2.00.*° 

• PRACTICAL COLOR TELEVISION, SUP· 
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MENT 1-(11" x 8~ti)-3t; pages. 
Describes theory, operation and servic­
ing of large-screen color television re­
ceiver utilizing RCA-21AXP22 color 
picture tube. Includes 55 black-and­
whiteandcolorillustrationR,wave-forms, 
and explanations of color circuits and 
adjustments. Price 75 cents.*0 
• RADIO AND RECORD CHANGER SERV­
ICE PARTS DIRECTORY-SF-1008B (8%" 
x 10Ys")-16 pages. Lists Rtock numbers 
of major replacement parts by receiver 
model number for all RCA Victor radios 
from 1954 through June 1958. Also in­
cludes stock numbers of major replace­
ment parts for RCA phonographs, and 
an index cross-reference of RCA record 
changers to cartridge and styli. Price 25 
cents .• 0 

Batteries 
• RCA BATTERIES-BAT-134E (lOYs" x 
8%")-16 pages. Technical data on 106 
Leclanche, alkaline, and mercury-type 
dry batteries, for radios, industrial ap­
plications, flashlights, lanterns, elec­
tronic toys, and for photoflash service. 
Price 35 cents. *0 

• RCA BATTERIES FOR TRANSISTOR AP· 
PLlCATIONS-TBA-107 A (10Ys"x 8%") 
-12 pages. Contains technical data on 
25 Leclanche and mercury-type dry 
cells and batteries. Specifically designed 
for use in compact portable radio re­
ceivers, communications equipment, and 
other applications utilizing transistors. 
Price 25 cents.*o 
• RCA ALKALINE BATTERIES -lCE-237 
(10Ys" x 8%")-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 on request. 

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. 

W A-44A (Audio Signal 
Generator) .......... $0.50" 

W A-44C (Audio Oscillator). . . .. 1.00' 
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-39C (TV Calibrator) ...... 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-61B (Color-Bar Generator) 1.00* 
WR-64A (Color-Bar/Dot! 

Crosshatch Generator) 1.00* 
WR-()7 A (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* 
WV-74A (High-Sensitivity 

ACVTVM) ......... 0.75* 
WV-75A (VoltOhmystt). '" '" 0.25* 
WV-77A (VoltOhmystt) .... '" 0.25* 
WV-77B (VoltOhmystt) ....... 0.25* 
WV-77E (VoltOhmystt) ....... 1. 00* 
WV-84C (Ultra-Sensitive 

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

MicroMhoMeter) .... 1.75* 
WT-100A (Electron-Tube 

MicroMhoMeter, Ser. 
No. 1001 and over) .. 2.00* 

WT-100A (Tube Chart 1CE 
-163) .............. 3.00* 

WT-llOA (Automatic Electron-
Tube Tester) ........ 1.00* 

WT-llOA (lCE-174 Card 
Punch Data) ........ 0.25* 

WT-llOA (lCE-234 Card 
Punch Data). . . . . . .. 1. 00* 

tTrade 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. Electron~ and Electron Devices, The MacMillan Co. 

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

t~HUTE, G. M. Ele;tronics in Industry. McGraw-Hill Book Co., Inc. 

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

£low, W. G. Fundamentals of Engineering Electronics. John Wiley and Sons, Inc. 

EASTMAN, A. V. Fundamentals of Vacuum Tubes. McGraw-Hill Book Co., Inc. 

EDSON, 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 Circuitry and Opei"ation. Rinehart 
and Co., Inc. 

GRAY, T. S. Applied Electronics . .Tohn "Viley arl(l Sons, Inc. 

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

HENNEY, KEITH. Radio Engineering Handbook. McGraw-Hill Book Co., Inc. 

HaAG,S: 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-HilrBook Co., Inc. 

MOYER AND WaSTREL. Radio Receiving and Television Tubes. McGraw-Hill Book 
'Co., Inc. 

PEr-.'])ER/DELMAR, AND McILWAIN. Handbook for Electrical Engineers-Communi­
cations: and Electronics. John Wiley and Sons, Inc. 

PREISMAN;' A. Graphicaf Constructions for Vacuum Tube Circuits. McGraw-Hill 
Book Co., Inc. . 

HICKEY, H. V., and VILLINES, JR., W. M. Elements of Electronics. McGraw-Hill 
Book Co., Inc. 

RCA TECHNICAL BOOK SERIES. Electron Tubes, Vol. I and Vol. II. RCA Review1 

REICH, H .. J. Theory and Applications of Electron Tubes. McGraw-Hill Bool!! 
Co., Inc. 

, RICHTER, WALTHER. Fundamentals of Industrial Electronic Circuits. McGraw-Hill 
Book Co., Inc. 

SEELY, S. Electron Tube Circuits. McGraw-Hill Book Co., Inc. 

SPANGENBERG, K. R. Vacuum Tubes. McGraw-Hill Book Co., Inc. 

STURLEY, K. R. Radio Receiver Design. Chapman and Hall, Ltd. 

TERMAN, F. E. Fundamentals of Radio. McGraw-Hill Book Co., Inc. 

TERMAN, F. E. Radio Engineers Handbook. McGraw-Hill Book Co., Inc. 

The Radio Amateurs Hanltbook. American Radio Relay League. 

ZWORYKIN AND MORTON. Television: The Electronics of knage Transmission. John 
Wiley and Sons, inc. . 
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