
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































25-7 CODE-PRACTICE OSCILLATOR

7
St 2
O—o"
nrv
AC i
X —
£
1/8A ) X
1500 _
G | C2
+ ZQI+
150 VI- IsovV| -

T1= Power transformer, 125 volts rms,
15 mA; 6.3 volts, 0.6 ampere
T: = Universal output transformer

Notes: 1. Any two terminals of the secondary of T: that give the desired tone may be
selected. Adjustment of volume control may cause a slight change in tone.
2. Resistance in ohms and capacitance in microfarads unless otherwise specified,
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257 CODE-PRACTICE OSCILLATOR (Cont'd)

Circuit Description

This code-practice oscillator op-
erates from a 117-volt ac power line.
When ON-OFF switch S, is closed,
the 117-volt ac input power is stepped
up to 125 volts across the upper sec-
ondary winding of power transformer
T, and is stepped down to 6.3 volts
across the lower secondary winding.
The 6.3-volt winding provides the op-
erating power for the heater of the
6BJ8 twin diode-tride used in the cir-
cuit. The diode sections of the 6BJS8
are connected to operate as a single
diode in a half-wave rectifier circuit
that converts the ac power across the
125-volt winding of T, to de operating
power for the 6BJ8 triode section.
This triode section is used as the am-

plifier tube in a simple audio-oscilla-
tor stage.

Operation of the oscillator stage
is controlled by a telegraph key,
which is connected into the circuit by
means of jack J.. When the key is
closed, the triode section of the 6BJ8
supplies energy to the oscillator res-
onant circuit formed by capacitor C.
and the effective inductance of the
primary of output transformer T..
This circuit then resonates to pro-
duce an audio signal that is coupled
by transformer T. to the speaker to
produce an audible indication of the
keying. Positive feedback to sustain
oscillation is developed by the auto-
transformer action of the tapped pri-

mary of transformer T-.

Qutput transformer T. is a uni-
versal type which contains multiple
taps on the secondary winding. These
taps enable the transformer to match
the oscillator output impedance to
different values of speaker voice-coil
impedance. The speaker impedance
and transformer terminals used, how-
ever, affect the effective inductance
in the primary of T and, thus, the
tone of the audio output. Volume-
control potentiometer R. adjusts the
level of the audio output. Adjustment
of potentiometer R. varies the load-
ing on the oscillator resonant circuit
and may also cause a slight change
in the tone of the audio output.

SLINO¥L)
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25-8

CITIZENS-BAND TRANSCEIVER

(26.965 to 27.255 MHz)

ANTENNA

5
S ——

1

. ¥

47000, 11600 ™ B |
250V S "9*‘(21
270005 000 Jio0o

7
5 l
[=l=l=l==]=]=]=1=] il
Y98765432/
TRANSMITTER /90
4470  OSC/AMP =
L 5
/ TYP;E—— 10003
f 33 | o eawsA
3
2f~ -0\ 56
1000 soog !
5 4 w L
470003 L2

1.5 $.47003| -
>

CR: =Crystal diode, type 1N34

L1 = Transmitter oscillator coil, RCA
stock No. 226183 or equiv.

L:Ls = RF choke, 500 pzH

L: = Second-harmonic trap, RCA stock
No. 226187 or equiv.

81 = Rotary switch, transmitter channel
selector, RCA stock No. 226189 or
equiv.,

/

56000 3 l T Mo ] W S
L L Y 3
4 1900 , b
- oW
iN R N [
® © o

8: = Rotary switch, receiver channel se-
lector, RCA stock No. 226189 or
equiv.

T: = Transmitter output transformer,
RCA stock No. 226184 or equiv.

T: = RF interstage transformer, 26.965
to 27.255 MHz, RCA stock No. 226191
or equiv.

Ts = Receiver oscillator coil, RCA stock

ﬂé ‘ -»E_""

el

No. 226192 or equiv.

TI5Te = IF transformer (includes pri-
mary and secondary capacitors), 1650
kHz, RCA stock 226193 or' equiv.

Tz = Audio output transformer, center-
tapped primary, matches impedance of
speaker voice coil to 5000-ohm tube
load, RCA stock No. 226224 or equiv.

Y: through Yy = Transmitting crystals.

Yio through Yis= Receiving crystals.

TVONVIN @80J, DNIATEOAY VDY
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25-8

CITIZENS-BAND TRANSCEIVER (Cont'd)

AGC

{

_________ N

MICROPHONE 33

TRANS. :

|
RECEIVE] {

. J _l_
SPEAKER
EXT SPEAKER JACH
= = ==T7
AL
o)
0003pF
Notes: 1.

> w»

2ND IF AMP.

126 VOLTS
O (acorpc ©

| 047MQ
C L
iy TST AUDIO AMP
68A6 6BAG =0 DET, 8 SQUELCH
3N fans | = TYPE
5By ng :qomF 2 ——J
6EAB A T mMQ 00!
——aMs = | leavs - F
6AQ54 5 M 3— ;_LF
e eawea o [ ozaua_5000°
FH000 L] "

Resistance in ohms and capacitance in picofarads unless otherwise specified.
2. All fixed resistors are 0.5 watt and all capacitors 500 volts unless otherwise
specified.
See general considerations for construction of high-frequency and broadband
circuits on page 519.
FCC regulations require that the transmitting crystals are installed and the
operating frequency checked by or under the supervision of a person who
holds a second-class (or higher) commercial radio operator’s license.

This transceiver is similar to the RCA *‘mark nine” Citizens-Band 2-Way Radis.

SLINDAID
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25-8 CITIZENS-BAND TRANSCEIVER (Cont'd)

Circuit Description

This transceiver provides relia-
ble two-way radio voice communica-
tions in the 27-MHz citizens band.
Separate switches (S. and S:) are
provided for selection of the transmit
and receive channels. There are nine
crystal positions for each mode of
operation. If desired, however, the
receiver may be tuned manually to
any one of the 23 citizens-band chan-
nels without the use of receive crys-
tals. The transceiver operates from a
positive dc supply of 250 volts at 100
milliamperes. The tube heaters are
connected in a series-parallel ar-
rangement that permits them to be
operated from an ac or dc supply
of 12.6 volts. A bias supply of —65
volts is also required to mute the
transmitting circuits during receiver
operation. During transmission, a
large negative voltage developed on
the receiver agc line, as a result of
antenna feedthrough from the trans-
mitter, cuts off the rf and if ampli-
fiers of the receiver. In addition, the
speaker is disconnected from the re-
ceiver by the push-to-talk switch
(S:) on the microphone.

In the transmit mode of opera-
tion, push-to-talk switch S; must be
depressed to the TRANSMIT posi-
tion. This action grounds the control-
grid circuits of the transmit oscillator

and the microphone amplifier, which
removes the —65 volts of cutoff bias
from these stages, and the rf and
modulator sections of the transmitter
are permitted to operate. In addition,
the ground return is removed from
the secondary of the receiver audio
output transformer, and no output
can be delivered to the speaker.

The rf section of the transmit-
ting circuits include a crystal-con-
trolled oscillator (triode section of
6AWB8A) and a class C rf power am-
plifier (pentode section of 6AWS8A).
These circuits have a transmitter
power rating of 5 watts (plate input
power to final rf stage). The frequency
of the oscillator is controlled by a
third-overtone type of crystal (erys-
tal positions are available for any 9
of the 23 citizens-band channels). The
oscillator frequency can be adjusted
over a small range by the variable
inductor L, in the oscillator plate cir-
cuit. The oscillator output signal is
increased to the required power level
by the power amplifier and is then
delivered to the antenna. A filter net-
work in the plate circuit of the power
amplifier and tuned antenna trans-
former T. form a selective output
circuit that is designed to assure
maximum transfer of power from the
power amplifier to the antenna at

citizens-band frequencies and to pro-
vide the required harmonic rejection,
as specified by FCC regulations.

The rf signals from the trans-
mitting circuits are amplitude-modu-
lated by audio signals applied to the
plate circuit of the rf power amplifier
(high-level modulation). As men-
tioned previously, the cutoff bias on
the microphone amplifier is removed
when the press-to-talk switch on the
microphone is depressed. The micro-
phone amplifier uses the triode sec-
tion of a 6EAS triode-pentodé to pro-
vide the first level of amplification
for the microphone audio outputs.
The output of the microphone pre-
amplifier is applied to the control grid
of the triode section of a 6AV6 twin
diode-triode used in an audio voltage-
amplifier stage. This stage increases
the microphone signal to a level suf-
ficient to drive a 6AQ5A pentode
audio power amplifier. (The audio
voltage and power amplifiers are also
used as first-audio and output stages,
respectively, during receiver opera-
tion.) The output from the audio
power amplifier (modulator) is induc-
tively coupled by the autotransformer
action of the tapped primary of trans-
former T: to the plate circuit of the
rf power amplifier and amplitude-
modulates the rf signals being deliv-

474
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25-8 CITIZENS-BAND TRANSCEIVER (Cont'd)

Circuit Description (Cont'd)
ered to the antenna.

The tuned antenna transformer
T, used to couple the transmitter rf
output to the antenna is also used as
the input circuit to the receiver. This
transformer is designed not only to
provide a maximum transfer of power
to the antenna during transmission,
but also to assure an optimum signal-
to-noise ratio for receiver-mode op-
eration. The received signals are cou-
pled from the antenna by transformer
T, to the control grid of the 6BA6
receive rf amplifier. The output of the
rf amplifier is coupled by the double-
tuned transformer T: to the signal
input grid of the 6BE6 pentagrid con-
verter, where it is mixed with a local-
oscillator signal to derive the 1650-
kHz intermediate frequency used in
the receiver.

The oscillator portion of the re-
ceiver, depending upon the position
of the receive channel-selector switch
S., is either crystal-controlled (posi-
tions 1 through 9) or manually tuna-
ble (position 10). For crystal opera-
tion, the crystal is switched directly
into the feedback path. At its series
resonant frequency, the crystal acts
as a closed switch; at any other fre-
quency, the crystal acts effectively as
an open circuit. Oscillations are sus-
tained, therefore, at only the series

resonant frequency of the crystal.

The 1650-kHz output from the
converter is amplified by two if-am-
plifier stages. The amplifier tube in
the first if amplifier is a 6BA6 remote-
cutoff pentode; in the second if stage,
the pentode section of a 6BES8 triode-
pentode is used to provide the if-sig-
nal amplification. The double-tuned
if transformers T, T;, and T are de-
signed to provide optimum adjacent-
channel selectivity together with suf-
ficient bandwidth to accommodate
the maximum crystal-frequency error
(+0.005 per cent for both transmit-
ting and receiving crystals) allowed
by FCC regulations.

The output from the if amplifiers
is demodulated by the 1N87G detec-
tor diode and associated components.
The rectified current from the 1IN87G
diode also causes a negative voltage
proportional to the received signal to
be developed across the 5000-pico-
farad capacitor in parallel with the
detector filter network. This voltage
is applied as age bias to the control
grid of the rf and if amplifiers and
to the signal grid of the pentagrid
converters. The detected audio signal
voltage is coupled by crystal diode
CR; and the VOL. CONT. potentiom-
eter to the control grid of the 6AV6
triode section used in the audio volt-

age amplifier. Diode CRi, which is
biased by the voltage from the age
line (line F) and the positive voltage
from the cathode of the 6AQ5A audio
power amplifier, acts as a series noise
limiter, and effectively limits tran-
sient noise induced in the receiver.
The output from the audio-voltage
amplifier is applied to the control grid
of the power amplifier, which devel-
ops the power required to drive the
speaker.

The control-grid return of the
audio voltage amplifier is connected
to the wiper arm of the SQUELCH
CONT. potentiometer. This control is
part of a voltage divider between the
first if-amplifier screen grid and
—65-volt bias supply. The potentiom-
eter is adjusted to just cut off the
audio amplifier with no signal input.
When a signal is received, the age
voltage applied to the control grid
of the first if amplifier reduces the
screen-grid current of this stage. The
screen-grid voltage then rises and, in
turn, causes the control-grid voltage
of the audio amplifier to rise, and the
amplifier is no longer held cut off. A
clamp circuit formed by one of the
diode sections of the 6AV6 and asso-
ciated components prevents the grid
of the triode (audio-amplifier) sec-
tion of this tube from going positive.

SLINDAI)
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25-9 INTERCOMMUNICATION SET
With Master Unit and Two or More Remote Units

Notes: 1.

5.

1

] L

, , 1 .

y REMOTE UNIT

2 ; 5Py

s 30

TALK REMOTE UNIT
52 i <]

The leads from the LISTEN-TALK switch to T: and T2 should be kept as
far apart as possible to prevent undesirable regenerative effects.

. Connections to the remote speaker units should be made with low-resistance

wire, preferably with shiclded ‘“‘intercom” cable.

. Resistance in ohms and capacitance in microfarads unless otherwise specified.
. All resistors 0.5 watt unless otherwise specified.

Potentiometer -should have audio taper.

L4744
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259 INTERCOMMUNICATION SET (Cont'd)

81 = Talk-listen switch, double-pole

double-throw

S: = Station Selector, rotary switch
S: = On-off switch, single-pole single~

Circuit Description

This simple “intercom” set can
be used to achieve reliable voice com-
munications, at normal speaking lev-
els, between any two points in a
normal-size house. The system con-
sists of a master unit, centrally lo-
cated at the hub of household activity,
interconnected by low-loss cabling to
remote units located at points (e.g.,
. garage, attic, and cellar) beyond the
range of normal voice levels. An au-
dio amplifier, which includes a 6AV6
voltage-amplifier stage and a 6EH5
power-output stage, provides the am-
plification necessary to overcome the
attenuation of voice levels by system
cabling. A 6X4 half-wave rectifier
circuit converts the 117-volt ac input
power to the dc power required for
operation of the amplifier stages. A
6.3-volt secondary winding on the
power transformer(T:) in the recti-
fier circuit provides heater power for
the amplifier and rectifier tubes.

The speaker at each intercom
station is used for both talk and lis-

throw, attached to volume control

potentiometer

SP: SP: SP3 — Speaker; permanent-
magnet; voice-coil impedance, 3 to 4
ohms

ten functions. The talk-listen switch
S: at the master location establishes
the talk or listen mode for all sta-
tions. The voice communications are
initiated from the master unit. Switch
S is depressed to the TALK position,
and the initiator talks into the mas-
ter-unit speaker. The audio (voice-
signal) voltage that is then developed
across the speaker voice coil is cou-
pled by input transformer T: to the
control grid of the 6AV6 audio am-
plifier. Selector switch S. connects
the desired remote unit into the in-
tercom system. With S, depressed to
the TALK position, the remote unit
speaker is automatically connected
to the audio amplifier output for lis-
ten-mode operation. When S, is in
the LISTEN position, the master-unit
speaker is connected in the listen
mode, and the remote-unit speaker is
connected to the amplifier input. A
reply from the remote unit is then
coupled from the remote speaker by
transformer T: to the control grid of

T:1 = Input transformer, 4-ohm primary,
25000-ohm secondary

T2 = Output transformer, 3000-ohm pri-

Ts = Power transformer; 125 volts rms,
50 mA; 6.3 volts, 2 amperes.

the 6AV6 audio amplifier.

Transformer T. matches the
voice-coil impedance of the 4-ohm
permanent-magnet speaker (of either
master or remote unit) to the 2500-
ohm input impedance of the 6AV6
amplifier stage. This stage and the
6EH5 audio output stage amplify the
audio (voice) signals received from
one location (the master unit or one
of the remote units) to develop the
audio power required to produce an
audible output from the speaker at
another location. Output transformer
T: matches the 3000-ohm plate-circuit
impedance of the output stage to the
4-ohm voice-coil impedance of the
speaker (master-unit or remote-unit)
to which the communication is di-
rected, as determined by the settings
of switches S; and S.. The VOL.
CONT. potentiometer R: in the input
circuit of the 6AV6 audio amplifier
stage provides the volume-control ad-
justment for the system.

SLINOYUI)
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25-10 HIGH-FIDELITY AUDIO AMPLIFIER
Class AB;; Power Output, 15 Watts

3%00 | TYPE
6973

0822 022 1500 2W
MO Mo & J2W
+5% 025

8200
77 4 150 pF
-1 400V

40 _| -
400VT- -

VOL. |6 OHMS T0
CONT. | 10000 | 5O SPEAKER
—VWN—> OHMs _ VOICE COIL
8 _| 33pF
INPUT 2, Sl
Mo L ==
L 2W 0.25 >
820?15% 400V 000
AUXILIARY
L 7 POWER FOR
== 2 +B PREAMPLIFIER,
- TONE-CONTROL,
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7 3A _L - G 1
O 2 0.02 SR 80 L.+ L 40
005 L §00 v 450 VT - 450 V
Hrv 400 V [ 15600 5 3
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25-10

or equiv.
SR = Selenium
volts rms

rectifier, 20 mA,

T1= Audio output transformer (has 8-

Notes:
less otherwise specified.

2. All resistors 0.5 watt +=10% unless otherwise specified.

135

1. Resistance in ohms and capacitance in microfarads un-

HIGH-FIDELITY AUDIO AMPLIFIER (Cont'd)

L = Filter choke; 3H; 160 mA; dc re-
sistance, 75 ohms or less; Triad C-13X

ohm tap for feedback connection);
matches impedance of speaker voice
coil tqQq 6600-ohm plate-to-plate tube
ioad: 50 watts; frequency response, 10
to 50000 Hz; Stancor A-8056 or

equiv.

Tz = Power transformer; 360-0-360 volts

rms, 120 mA; 6.3 volts, 3.5 amperes;
5 volts, 3 amperes; Stancor 8410 or
equiv.

4. If amplifier oscillates or ‘‘motorboats,” reverse ground

and feedback connections in secondary of output trans-

former Ta.

3. Potentiometers should have audio taper.

Circuit Description

This high-fidelity audio power
amplifier can deliver 15 watts of rms
output power with less than 0.4 per
cent total harmonic distortion and
less than 1.5 per cent intermodulation
distortion. The frequency response of
the amplifier is flat within +0.5 dB
from 20 Hz to 60 kHz, and the sensi-
tivity is such that the rated output of
15 watts is obtained for an input of
1.2 volts rms. The total hum and
noise, with the input shorted, is 84
dB below 15 watts. The circuit op-
erates from a 117-volt ac power line.
The transformer-coupled ac input
power is converted to de¢ operating
power for the amplifier stages by the
5BC3 full-wave rectifier. Heater pow-
er for the amplifier tubes and the
rectifier are obtained from the 6.3-
volt and 5-volt secondary windings,

respectively, on the rectifier power
transformer (T.).

A high-gain pentode voltage
amplifier is used as the input stage
for the audio power amplifier. The
output of this stage is direct-coupled
to the control grid of a triode split-
load type of phase inverter. The use
of direct coupling between these
stages minimizes phase shift and,
consequently, increases the amount of
inverse feedback that may be used
without danger of low-frequency in-
stability. A low-noise 7199 tube,
which contains a high-gain pentode
section and a medium-mu triode sec-
tion in one envelope, fulfills the
active-component requirement for
both the pentode input stage and the
triode phase inverter. Potentiometer
R: in the input circuit of the 7199

pentode section is the volume control
for the amplifier.

The plate and cathode outputs of
the phase inverter, which are equal in
amplitude and opposite in phase, are
used to drive a pair of pentode-con-
nected 6973 beam-power tubes used
in a class AB, push-pull output stage.
The 6973 output tubes are biased for
class AB; operation by the fixed nega-
tive voltage applied to the control-
grid circuit from the rectifier circuit.
Fixed bias is used because a class AB
amplifier provides highest efficiency
and least distortion for this bias
method.

Transformer T, couples the audio-
amplifier output to the speaker. The
taps on the secondary of this trans-
former match the plate-to-plate im-
pedance of the output stage to the

SLINDYUI)
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25-10

Circuit Description (Cont’d)

voice-coil impedance of an 8- or 16-
ohm speaker. Negative feedback of
19.5 dB is coupled from the secondary
of the output transformer (speaker
voice coil) to the cathode of the input
stage to reduce distortion and to im-
prove circuit stability.

Fixed-bias operation of the out-
put stage requires that the power
supply provide very good voltage
regulation because the plate current

HIGH-FIDELITY AUDIO AMPLIFIER (Cont'd)

of the 6963 tubes varies considerably
with the signal level. The conven-
tional choke-input type of power
supply used provides the required
regulation. The fixed bias for the out-
put stage is obtained from one-half
the high-voltage secondary winding
of power transformer T. through a
capacitance-resistance voltage divider
and the 20-milliampere, 135-volt
selenium rectifier. Potentiometer R,

25-11 HIGH-FIDELITY AUDIO AMPLIFIER
Class AB,;; Power Output, 30 Watts

This audio power amplifier can
deliver 30 watts of rms output power
with less than 0.7 per cent total har-
monic distortion and less than 1.5
per cent intermodulation distortion.
The frequency response of the ampli-
fier is flat within +0.5 dB from 15
Hz to 40 kHz. The total hum and
noise, with the input shorted, is 85
dB below 30 watts. The rated output
of 30 watts is obtained for an input
of 1 volt rms.

The 30-watt amplifier is essen-

tially identical to the 15-watt ampli-
fier (circuit 25-10) except that it uses
7027A beam power tubes in the out-
put stage to develop the higher audio
power output and uses a resistive
network in the negative leg of the
power supply, rather than a separate
rectifier, to supply the fixed-bias
voltage for the output stage. A po-
tentiometer (R.) connected across
the 6.3-volt heater winding also pro-
vides the hum balance adjustment
for the 30-watt amplifier.

connected across the 6.3-volt second-
ary winding of transformer T. pro-
vides a hum balance adjustment for
the audio power amplifier. The wiper
arm of this potentiometer is con-
nected to the junction of a resistive
voltage divider across the output of
the power supply. The resulting posi-
tive bias voltage applied to the tube
heaters minimizes heater-to-cathode
leakage and substantially reduces
hum. ’

T: = Audio output transformer (has 16-
ohms tap for feedback connection);
matches impedance of speaker voice
coil to 6600-ohm plate-to-plate tube
load; 50 watts; frequency response, 10
to 50000 Hz; Stancor A-8056 or equiv.

T: = Power Transformer; 375-0-375 volts
rms, 160 mAj; 6.3 volts, 5 amperes;
5 volts, 3 amperes, Thordarson T22R33
or equiv.

8%¢
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25-11

HIGH-FIDELITY AUDIO AMPLIFIER (Cont'd)

0.22
MQ

TYPE

e AN
15000 80_L+ 2000
+5% 222000 450V - 2W
2 -

5
w A\

6

L22 /]
00V=={E 025

2,6

|_0.0}
[~600 Vv

A\

Rp
HUM BAL. ADJ.
X

Notes: 1. Resistance in ohms and capaci-
tance in microfarads unless other-

wise specified.

2. All resistors 0.5 watt, =10% un-
less otherwise specified.
3. Potentiometers should have audio

taper.

7199 ]
Zh-)e 16 OHMS o
® ST
2 8 OHMS o
0.1
0.25 va =
600V
= 'VW
15000 1000
820 + 5%
2W 9| 7868
10 1000
L AUXILIARY
POWER FOR
C AAA +B PREAMPLIFIER,
44 AL TONE-CONTROL.,
oW e AND MIXER
40_L + CIRCUITS
) | 500V~ 401+ 20.L+
-15v S00V-T-450 Vv T~
5 3
TYPE 58C3 l 20 .
-1 100
X I0W  ~sov
100

4. If amplifier oscillates .or !‘motor-
boats,” reverse ground and feed-
back connections in secondary of

output transformer Ti.
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25-12 HIGH-FIDELITY AUDIO AMPLIFIER Class AB;; Power Output, 50 watts

40_L
450 VI

: 0.82:
INPUT MQ

0.22 15000 33000 0.5 MQ
Ma gzw 8B 2w

It
n

1.5 MQ

1.3 MQ,
Rs

N

I5M2  13MQ %80

\
n

P’V};\'—T—'\/\/\F-——-

0.05
nev
AC
= 0052

600V

600 V-]

0000

eu ] e g S

NI

B GRID
12000 15000 2;;00 VOLT. ADJ.

. Resistance in ohms and capacitance in microfarads unless otherwise specified.
. All resistors 0.5 watt, =10% unless otherwise specified.

. Potentiometers should have audio taper.

. If amplifier oscillates or ‘“‘motorboats,” reverse ground and feedback connec-

tions in secondary of output transformer Ti.

TO
= SPEAKER

VOICE COIL

AUXILIARY
POWER FOR

= PREAMPLIFIER,

TONE-CONTROL,
AND MIXER
CIRCUITS
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25-12 HIGH-FIDELITY AUDIO AMPLIFIER (Cont'd)

* Capacitor = 0.002 wF when connected to 4-ohm transformer tap, 0.0015 uF
when connected to 8-ohm tap, or 0.001 «F when connected to 16-ohm tap, 400
volts.

® Resistor = 600 ohms when connected to 4-ohm transformer tap, 820 ohms when
connected to 8-ohm tap, or 1200 ohms when connected to 16-ohm tap, 0.5 watt.

Preliminary Adjustments
The following adjustments should be made before operation:

(*) With rectifier out of socket, adjust Bias Adj. for —40 volts between the
wiper arm and ground bus.

(#) With speaker connected, adjust Screen-Grid Voltage Adj. for 400 volts
between pin 3 of 6GF7 and ground bus.

(**) With input shorted, adjust Hum Bal. Adj. for minimum hum from

speaker.

(*) With input open and Vol. Cont. set for maximum volume, adjust Bal.
Cont. for minimum hum from speaker.

L = Filter choke; 8H; 250 mA; dc re-
sistance, 60 ohms or less

SR = Selenium rectifier, 20 mA, 135
volts rms

T1 = Audio output transformer; matches
impedance of speaker voice coil to
5000-ohm plate-to-plate tube load; 50
watts; frequency response, 10 to 50000
Hz; Acrosound T0340 or equiv.

T2 = Power transformer; 600-0-600 volts
rms, 200 mA; 6.3 volts, 5 amperes; 5
volts, 3 amperes; Thordarson 22R36
or equiv.

Ts = Filament transformer; 6.3 volts,
center-tapped, 1 ampere; Thordarson
21F08 or equiv.

Circuit Description

This four-stage audio power
amplifier can deliver 50 watts of rms
power output with less than 0.1 per
cent total harmonic distortion and
less than 1 per cent intermodulation
distortion. The frequency response
of the amplifier is flat within +0.5
db from 10 Hz to 50 kHz. Sensitivity
is 0.4 volt rms input for 50 watts
output. The total hum and noise is
70 db below 50 watts.

The 50-watt amplifier, like the
15-watt and 30-watt high-fidelity
amplifiers (circuits 25-10 and 25-11),
uses a 7199 low-noise triode-pentode

as an input amplifier and phase-
splitter, but has a push-pull driver
stage, which uses 6CB6 sharp-cutoff
pentodes. The superior performance
of this amplifier can also be attrib-
uted, in part, to the use of a 450-volt
plate supply and a 400-volt electron-
ically regulated grid-No. 2 supply
for the 7027A beam power tubes in
the output stage and to the use of
inverse-feedback loops from the plates
to the grids of the output tubes, from
the plates to the output tubes to the
cathodes of the driver tubes, and
from the voice-coil winding of the

output transformer to the cathode of
the input amplifier. Additional fea-
tures are the operation of all heaters
at a positive voltage with respect to
ground and use of a balancing adjust-
ment (R:) in the heater-supply cir-
cuit to minimize hum, a grid-No. 2
voltage adjustment (Rs), a grid-No.
1 bias adjustment (R.) for the 7T027A
output tubes, and an ac-balance
adjustment (Rs) which may be used
to balance the outputs of the push-
pull stages. Operation of the 50-watt
amplifier is essentially the same as
that of the 15- and 30-watt amplifiers.

SLINOYUI)

TGS



2513  TWO-CHANNEL STEREOPHONIC AMPLIFIER

Power Output, 1 Watt Each Channel

T

—0

TO SPEAKER
VOICE COIL

:
INPUT- b AAA—4
CRYSTAL OR
CERAMIC
PHONOGRAPH
PICKUP 5472 O
TO SPEAKER
: VOICE COIL
—20
L -4
F
O—o— RN
TYPE  TYPE W 4
60FX5 60FX5 .
LA s0 L+ 50 L
AC 150 VT~ 150 VT
O
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25-13

TWO-CHANNEL STEREOPHONIC AMPLIFIER

Ti1 Tz= Audio output transformer,
matches impedance of speaker voice
coil to 3000-ohm tube plate load,
Triad S-16X or equiv.,

Notes: 1. Resistance in ohms and capacitance in microfarads unless otherwise specified.
2. Potentiometers should have audio taper.

Circuit Description

This ac/dc two-channel (stereo)
amplifier operates from either an ac
power line or de supply of 117 volts.
AC power inputs are converted to de
power by the 1N1763 silicon-diode
half-wave rectifier circuit. The
heaters of the 60FX5 power pentodes
(one for each channel) used in the
amplifier are connected in series
directly across the input power line.

In stereo units that use high-
output ceramic stereo cartridges, the
high power sensitivity of the 60FX5
tubes at low supply voltage elimi-
nates the need for preamplifier
stages. The 60FX5 provides a power

output of 1.3 watts to a 3000-ohm
transformer primary with only 3
volts peak drive on grid No. 1. With
a transformer having a good imped-
ance match and 85-per-cent efficien-
cy, each channel of the stereo ampli-

fier supplies 1.1 watts of useful:

power output at the speaker.

No special mounting or layout
precautions are necessary for this
amplifier other than the value and
placement of the isolating capacitor
C; between B— and the chassis. This
capacitor should be connected to the
same point on the chassis at which
the common cartridge lead is tied.

A value of 0.1 microfarad for the
isolating capacitor is suggested so
that full output is obtained from the
pickup.

As with all single-ended ampli-
fier circuits, especially ac/dec units,
adequate screen-grid bypassing is
necessary to minimize hum. Screen-
grid filtering is obtained through use
of a 220-ohm dropping resistor and a
50-microfarad electrolytic capacitor.
Although, in the circuit shown, sepa-
rate cathode-bias resistors are used
for better dynamic balance, a single
30-ohm common cathode-bias resistor
bypassed with a 50-microfarad elec-
trolytic capacitor may also be used.

SLINDWID
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25-14 MICROPHONE AND PHONOGRAPH AMPLIFIER

Power Output, 8 Watts

Notes: 1. Resistance in ohms and capacitance in microfarads unless otherwise specified,
2. All resistors 0.5 watt, =10% unless otherwise specified.
3. Potentiometers should have audio taper.

25
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25-14

¥ = Jack for high-impedance crystal
microphone input
J: = Jack for crystal phono-pickup in-

put

L = Filter choke, 5§ heénries, 200 mA,
Universal Transformer Corp. R20 or
equiv.

Circuit Description

This microphone and phonograph
amplifier can deliver up to 8 watts of
audio output power for an input of
200 millivolts rms at J. (phonograph
input) or an input of 6.8 millivolts
rms at J. (microphone input). The
amplifier uses a 6EUT twin-triode
input amplifier, a 6AV6 driver stage,
and a 6L6GC single-ended output
stage to increase the signal power
from a high-impedance crystal micro-
phone or crystal phonograph pickup
to the desired level. The transformer-
coupled ac input power is converted
to dc operating power for these
stages by a 5Y3GT full-wave recti-
fier circuit. A 5-volt winding on
power transformer T: provides the
heater power for the rectifier tube,
and a 6.3-volt winding provides
heater power for the other tubes in
the amplifier. The center tap on the

MICROPHONE AND PHONOGRAPH AMPLIFIER

§1 = Microphone-phonograph selector;
wafer switch; single-pole, double-throw

8> = On-off switch; single-pole, single-
throw

T:1 = Power transformer; 300-0-300 volts
rms, 90 mA; 6.3 volts, 3.5 amperes,
center-tapped; 5 volts, 2 amperes;

6.3-volt winding is connected to the
junction of a resistive voltage divider
across the output of the power sup-
ply. The resulting positive bias ap-
plied to the tube heaters substantially
reduces heater-to-cathode leakage
and, consequently, minimizes hum.
The signals from a erystal micro-
phone are usually much smaller than
those from a crystal phonograph
pickup. Microphone signals, there-
fore, are amplified by both sections
of the 6EU7 twin-triode amplifier.
The signals are coupled from J; to
the pin 5 control grid of the 6EU7.
The plate output from this triode
section is then coupled through
switech S; (microphone position) and
volume-control potentiometer R, to
the pin 8 control grid of the 6EUT.
With selector switch S; in the phono-
graph position, phonograph inputs

Thordarson 22R0O4 or equiv.

T2 = Universal audio output transformer,
matches impedance of speaker voice
coil to 4000-ohm tube plate load, 10
watts, Universal Transformer Corp.
S14 or equiv.

are coupled directly from J. across
volume-control potentiometer R: to
the pin 8 control grid, and the first
section of the 6EU7 is bypassed.

The outputs from the pin 7 plate
of the 6EU7 are coupled across the
frequency-sensitive tone-control net-
work to the control grid of the 6AV6
driver stage. The bass and treble
controls R. and R: are adjusted to
assure optimum low- and high-fre-
quency response characteristics for
the amplifier. The two diode plate
sections of the 6AV6 are shorted to
the tube cathode and thereby are
made inoperative. The output of the
driver stage is applied to the 6L6GC
output stage which develops the
audio power required to drive a
speaker. Transformer T. matches the
4000-ohm plate impedance of the out-
put stage to the speaker voice-coil
impedance.

SLINOUI)
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25-15

TWO-CHANNEL AUDIO MIXER

Voltage Gain from Each Grid of 6EU7 to Output is Approximately 20

+250 V
O—

OUTPUT TO
GRID OF
NEXT STAGE

Notes: 1. Resistance in ohms and capacitance in microfarads unless otherwise specified.
2. All resistors 0.5 watt unless otherwise specitied.
3. Potentiometers should have audio taper.

Circuit Description

This high-fidelity mixer circuit
can be used to combine audio-fre-
quency program material from two
sources. Each signal channel consists
of a one-stage voltage amplifier

using one section of a 6EUT7 low-
noise twin-triode. Each section of
the mixer can provide a voltage gain
of about 20, and can handle an input
signal of about 0.2 volt rms without

overloading. The dc plate supply of
4250 volts (nominal value) for the
mixer stages can usually be obtained
from an auxiliary tap on the power
supply for the audio power amplifiers.

968
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25-16 PHONOGRAPH AMPLIFIER
Power Output, 1 Watt

Circuit Description

This single-stage phonograph
amplifier operates directly from
either an ac power line or a dc supply
of 117 volts. AC power inputs are
converted to de power by the 35W4
half-wave rectifier circuit. The heat-
ers of the amplifier and rectifier tube
are connected in series, together with
a 210-ohm voltage-dropping resistor,
directly across the input power line.

The amplifier uses a 50EHH

g power pentode to develop up to 1

CHASSIS . F §§v‘3§ watt of audio output power from the
input supplied from a crystal phono-
graph pickup. The input is applied at
J: and coupled through a length of
shielded cable to the input circuit of
the pentode amplifier. Volume-control
adjustment for the amplifier is pro-
vided by potentiometer R.. The out-
J = Input connector, shielded, for crys- put coupling transformer T, matches
TE‘A"%‘.’“"’;":"htptmk“Pf tche the 3000-ohm plate load impedance
Tooneo Jutbut traasiormer, matches of the 50EH5 to the voice-coil im-

impedance of speaker voice coil to
3000-ohm tube load pedance of the speaker.

hnrv
AC

Netes: 1. Resistance in ohms and capacitance in microfarads unless otherwise specified.
2. All resistors 0.5 watt unless otherwise specified.
3. Potentiometers should have audio taper.

SLINOYI))
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25-17  PREAMPLIFIER FOR MAGNETIC PHONOGRAPH PICKUP

With RIAA Equilization

+250V

C2
0.22

500V
iV

7025 L -ls 047 0.0033

\

~ 5%
600

é "
22000
\"

(SEE 45
NOTE §o.sa
25 —L*2700 2700 ma

Al

0.0!
~+5% =
600V

e

AF QUTPUT
(LOAD =
220000

OHMS MIN.)

C3
180 pf
+5%
~500V
(SEE
NOTE4)

J = Input connector, shielded, for hi%h-
10

impedance magnetic phono pickup
mV output approx.)

Sensitivity — 3 millivolts rms input for output of 0.55 volt at frequency of 1000 c/s

Notes: 1. Resistance in ohms and capacitance in microfarads unless otherwise specified.
2. All resistors 0.5 watt, =10% unless otherwise specified.
3. Value of input resistor depends on type of magnetic pickup used. Follow

pickup manufacturer’s recommendations.

4, Value shown for capacitor Cs includes capacitance of amplifier output cable,

TVANVIL 980, DNIAIEIAY VOU



25-17  PREAMPLIFIER FOR MAGNETIC PHONOGRAPH PICKUP (Cont'd)

This two-stage audio preamplifier
is intended for use with high-fidelity
magnetic phonograph pickups. The
two amplifier stages provide an over-
all circuit gain of approximately 150.
The 7025 twin triode used in the
circuit features exceptionally low

hum and noise and is designed es-.

pecially for use in high-fidelity cir-
cuits that operate at low signal
levels. The preamplifier is ideally
suited for use as the low-level input
stage for audio power amplifiers such
as the 50-watt unit, circuit 25-12. For
use with audio power amplifiers such
as the 15- and 30-watt units, circuits
25-10 and 25-11, which require higher
input signals, another low-level am-
plifier (e.g., the tone-control ampli-
fier, circuit 25-21) must be inserted
between the preamplifier and the
power amplifier to obtain the full
rated output. The heater and de
operating power required for the pre-
amplifier can usually be obtained
from the power-supply circuit for the
power amplifier.

The audio signal from the phono.
¢raph pickup is applied to J, and
coupled through a length of shielded
cable to the control grid of the input
stage of the preamplifier. The inter-
stage coupling between the two am-
plifier sections of the preamplifier
includes an RIAA equalization net-
work (Ri and C,). This network com-
pensates for the Orthophonic record-
ing characteristic* introduced into a
record disc by the manufacturer. The
output from the preamplifier is
coupled from the plate of the second
stage by output coupling capacitor
C; to the input of a tone-contrel
amplifier (if used) or directly to the
input of the power amplifier. Because
of its relatively high output imped-
ance, the preamplifier is recom-
mended for use in systems in which
the preamplifier is mounted on the
same chassis as the power amplifier
and/or tone-control amplifier. The
preamplifier may be used at distances
up to 6 feet from the following am-
plifier provided that the capacitance

of capacitor C. is reduced approxi-
mately 30 picofarads for each foot
of shielded cable used for the audio-
frequency connection between the
preamplifier and the following ampli-
fier.

* To achieve wide frequency and dy-
namic ranges, manufacturers of com-
mercial recordings use equipment
which introduces a non-uniform re-
lationship between amplitude and
frequency. This relationship is known
as a “recording characteristic.” To
assure proper reproduction of a high-
fidelity recording, therefore, some
part of the reproducing system must
have a frequency-response character-
istic which is the inverse of the re-
cording characteristic. Most manu-
facturers of high-fidelity recordings
use the RCA “New Orthophonic”
(RIAA) characteristic for discs and
the NARTB characteristic for mag-
netic tape.

SLINOYI)
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25-18  HIGH-FIDELITY PREAMPLIFIER FbR TAPE-HEAD PICKUP

Frq

c;qj- 4700

Lo

I +B8
0022  AUXILIARY
SUPPLY

o
jt——o
047, OUTPUT
Az (LOAD= 50000
OHMS MIN.)

Sensitivity — 3 millivolts rms input for output of 0.55 volt at frequency of 1000 Hz.
Notes: 1. Resistance in ohms and capacitance in microfarads unless otherwise specified.
2. All resistors 0.5 watt, ==10%, and all capacitors 400 volts unless otherwise

specified.

09¢
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25-18 HIGH-FIDELITY PREAMPLIFIER FOR TAPE-HEAD PICKUP (Cont'd)

Circuit Description

This three-stage preamplifier
provides the amplification necessary
to .increase the output from a tape-
head pickup to the level required to
drive an audio power amplifier. The
circuit uses a 5879 low-noise sharp-
cutoff pentode in a high-gain input
voltage amplifier, one section of a
7025 twin triode in a second voltage
amplifier, and the other section of the
7025 in a cathode-follower output
stage. Because of the low-impedance
cathode-follower output circuit, the
preamplifier may be installed at dis-
tances up to 50 feet from the follow-
ing stage (tone-control or power
amplifier) without adverse effect

upon. its frequency-response charac-
teristics. The preamplifier is intended
for use as the low-level input stages
for an audio power amplifier, such as
the 50-watt unit (circuit 25-12) or,
when followed by another low-level
amplifier (e.g., the tone-control am-
plifier, circuit 25-21), the 15- or 30-
watt unit (circuit 25-10 or 25-11).
The heater and de¢ operating power
for the preamplifier can usually be
obtained from the power supply for
the power amplifier.

The preamplifier provides an
over-all circuit gain of 180. An input
of 3 millivolts rms at the input
terminals, is amplified by the pentode

and triode voltage amplifiers to de-
velop an output of approximately
0.55 volts rms at the cathode of the
cathode-follower output stage. The
interstage coupling between the
pentode and triode voltage amplifiers
equalizes the playback frequency
response of the preamplifier to com-
pensate for the NARTB recording
characteristic introduced into the
magnetic tape by the manufacturer.
(See footnote for circuit 25-17.) The
output of the preamplifier is coupled
by capacitor C., to the input of the
audio power amplifier or to the input
of an intermediate tone-control
amplifier.

S1INDY¥I)
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2519  PREAMPLIFIER FOR CERAMIC PHONOGRAPH PICKUP

Cathode Follower (Low-Impedance) Output

+230-300V

0.82 0.22 w0
. . ~ -Ta00v
e 22 47000 ;

AF OUTPUT
(LOAD =

50000
OHMS MIN)

1000 47000

O

3 = Input connector, shielded, for high-
impedance ceramic phono pickup (0.5
volt output)

Notes: . 1. Resistance in ohms and capacitance in microfarads unless otherwise specified.
2. All resistors 0.5 watt unless otherwise specified.
3. Potentiometer should have audio taper.

Circuit Description

This two-stage preamplifier is
intended for use with a high-imped-
ance ceramic phonograph pickup. The
circuit features a cathode-follower
(low-impedance) output which makes
it possible to install the preamplifier
at distances up to 50 feet from the
succeeding stage (tone-control or
power amplifier). The preamplifier
operates from a dc supply of 230 to
300 volts and a heater supply of 6.3
volts. These voltages can usually be
obtained from the power supply for
the power amplifier in the audio
system.

The preamplifier uses a 7199
triode-pentode in a high-gain pentode
input stage and a triode cathode-
follower output stage. These stages
provide the amplification necessary
to increase the output from a crystal
phonograph pickup, applied at J;, to
the level required to drive an audio
power amplifier. The output of the
preamplifier, coupled from the cath-
ode of the 7199 triode section, may
be applied directly to the power
amplifier, or to an intermediate tone-
control amplifier.

29¢
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25-20

LOW-DISTORTION PREAMPLIFIER
For Low-Output, High-lmpedance Microphones

+250-300V
_L 22000
0.l 47 40
MQ %m 450 vV
0047 =
O
1A}
TYPE s 400V
F:: 9
—————— == >
O= 1__ pny —_\===/7
4 OUTPUT
INPUT L i (LOAD =
220000
22 T OHMS MIN.)
+L2s
10003 *==<25
QO

Circuit Description

This single-stage preamplifier is
intended for use with a high-fidelity,
high-impedance crystal or dynamie
microphone. The circuit uses a 5879
low-noise sharp-cutoff pentode in a
conventional amplifier circuit that
has a high-impedance output, a volt-
age gain of approximately 70, and
a flat frequency response over the
audio range. Because of its high out-
put impedance, the preamplifier
should be mounted on the same
chassis as the power amplifier and
tone-control amplifier (if used).
Heater and dc power for the circuit
can be obtained from the power
supply for the audio power amplifier.

Sensitivity — 3 millivolts rms input for output of 220 millivolts,

Notes: 1. Resistance in ohms and capacitance in microfarads un-

less otherwise specified.

2. All resistors 0.5 watt unless otherwise specified,

SLINDY¥I)
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25-21 BASS AND TREBLE TONE-CONTROL AMPLIFIER

22000 +250-300V

~ TYPE i o
o837 BEUT 64X 400V ouTPUT
O—iF 5 B o o e e e — - (LOAD =
i —- - - - === 100000
INPUT L i OHMS
o ¢ ° : : MIN.)
T % o.l
go.«v it 1l 0
Ma 400V : } 220
' 01S 00022 p
1500 M2S 400V 1|1500V
1000 |mQ 0iMQ : L e
BASS AN |
CONTROL TRED
15000 CONTROL
0022 00022
100003 466y 200 V‘[‘

Sensitivity = 0.5 volt rms input for output of 1.25 volts with controls set for flat
response.
Notes: 1. Resistance in ohms and capacitance in microfarads unless otherwise specified.
2. All resistors 0.5 watt unless otherwise specified.
3. Potentiometers should have audio taper.

¥9¢
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25-21 BASS AND TREBLE TONE-CONTROL AMPLIFIER (Cont'd)

Circuit Description

This high-fidelity tone-control
amplifier uses a 7025 low-noise twin
triode in a two-stage amplifier cascade
that consists of an input cathode
follower connected to a triode voltage
amplifier through a frequency-sensi-
tive (tone-control) interstage cou-
pling network. The bass and treble
controls in the coupling network can
be adjusted to provide up to 16 dB
of boost or attenuation (cut) at 30
Hz and at 15 kHz. With the bass and
treble controls set at the mid-range

positions, the amplifier provides an
over-all voltage gain of approxi-
mately 2.5, and its frequency re-
sponse is flat within +=1dB from 30
Hz to 15 kHz.

The tone-control amplifier is de-
signed for use immediately ahead of
an audio power amplifier, such as the
15-, 30-, or 50-watt unit (circuit 25-
10, 25-11, or 25-12, respectively).
Operating power for the tone-control
circuit can usually be obtained from
the power supply for the power am-

plifier. For operating convenience,
the volume control on the power
amplifier may be physically located
on the tone-control chassis. In this
case, it is advisable to insert a
1-megohm potentiometer in place of
the volume control on the power
amplifier. If partial compensation for
the reduced high- and low-frequency
sensitivity of the ear at low volume
levels is desired, the volume-control
potentiometer may be replaced by a
loudness-control potentiometer.
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25-22  SINE- SQUARE-WAVE AUDIO-SIGNAL GENERATOR

BRIDGED-T CATHODE
CSCILLATOR 20, FOLLOWER = SHAFING AMPLIFIERS ——-——_

22000
TVVV

" 1003
oV,

o [® 820 | s200

[—%. 0 g
LL : ﬂ{{‘;
6AQ5A 6Xx4

(20-200000 Hz)

A4
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25-22

SINE- SQUARE-WAVE AUDIO-SIGNAL GENERATOR (Cont'd)

I = Lamp, 3 watts, 120 volts S:1 = Rotary switch; sine-square attenua- Sz = On-Off switch.

Iz = Pilot lamp, No. 47 tion selector; 8 positions, 3 waters; Ti1 = Power transformer; 117 volts rms,

L1 = Filter choke (reactor), RCA stock RCA stock No. 220216 or equiv. 60 Hz; RCA stock No. 220214 or
No. 220215 or equiv. S: = Rotary switch; frequency range se- equiv,

lector; 4 positions, 2 wafers; RCA
stock No. 220217 or equiv.

40n each range, the frequency of the generator is adjusted by means of a
variable two-gang capacitor, RCA stock No. 220226 or equiv.

SWITCH POSITIONS

S: Frequency Range S1 Sine/Square
1—X1 1—Sine X10 5§—Square X0.01
2—X10 2—Sine X1 6—Square X0.1
3—X100 3—Sine XO0.1 7—Square X1
4—X1000 4—Sine X0.01 8—Square X10

Sine-Wave Output: 0 to 8 volts rms.

Square-Wave Output: 0 to 10 volts, peak.

Frequency Ranges: 20 to 200 Hz; 200 to 2000 Hz; 2000 to 20000 Hz; 20000
to 200000 Hz.

Notes: 1. “Sine-Square Attenuator” Si, shown in “X10” position,
2. “Freq. Range” selector, Sz, shown in “X1” position.
3. Resistance in ohms and capacitance in microfarads unless otherwise specified.
4, DC voltages shown are measured between points indicated and ground with a
vacuum-tube voltmeter. ’

This audio generator is similar to the RCA type WA-44C.

S1100¥I)
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25-22

Circuit Description

This audio-signal generator pro-
vides sine-wave or square-wave out-
puts at frequencies from 20 Hz to
200 kHz. The sine-wave outputs are
adjustable from 0 to 10 volts rms,
and the square-wave outputs are ad-
justable from 0 to 10 volts peak.
The generator also provides a fixed-
frequency (60-Hz) sine-wave output
that is variable in amplitude from
0 to 6 volts rms. The 117-volt, 60-Hz
ac input power to the generator is
converted to de operating power for
the various circuit stages by a 6X4
full-wave rectifier circuit. Power for
the tube heaters is supplied by a
6.3-volt winding of power trans-
former T.. A panel lamp connected
across this secondary winding lights

SINE- SQUARE-WAVE AUDIO-SIGNAL GENERATOR (Cont'd)

when ON-OFF switch S; is closed to
indicate the application of ac input
power to the generator. A second
6.3-volt secondary winding of trans-
former T; provides the fixed-frequency
sine-wave output. This 60-Hz signal
is coupled from the wiper arm of the
output voltage control connected
across the 6.3-volt winding.

The basic excitation in the main
signal channel of the generator is
provided by a variable-frequency
bridged-T type of sine-wave oscil-
lator in which the required amplifica-
tion and switching are provided by
the pentode section of a 6U8A triode-
pentode. The Frequency-Range selec-
tor S. a four-position, two-section
rotary switch, connects the proper

combination of resistors into the
bridged-T network to establish the
desired frequency range for the
oscillator—20 to 200 Hz (X1 posi-
tion), 200 to 2000 Hz (X10 position),
2 to 20 kHz (X100 position), or 20
to 200 kHz (X1000 position). A two-
gang variable (split-stator) capacitor
C. provides a vernier control of the
oscillator frequency on each range.
Capacitors C; and C: are trimmer
adjustments for the oscillator.

The sine-wave signal developed
in the plate circuit of the oscillator
stage is coupled to the control grid
of a 6AQ5 pentode amplifier stage
that provides both plate and cathode
signals. The cathode signal is the
sine-wave output of the generator.

89¢
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25-22

Circuit Description (Cont'd)

The plate signal is used to derive the
square-wave output of the generator.
The setting of the SINE-SQUARE
attenuation selector S;, an eight-
position three-section rotary switch,
determines whether the generator
provides sine-wave or square-wave
outputs. In addition, the selector pro-
vides four levels of attenuation for
each type of output, as shown in the
switch-position chart.

With the attenuation selector
set to any one of the four square-
wave positions, the sine-wave signal
from the plate of the 6AQ5 stage is
coupled through the S.4 section of the
selector to the shaping amplifiers.
The shaping amplifiers consist of two
triode limiters and a pentode cath-

SINE- SQUARE-WAVE AUDIO-SIGNAL GENERATOR (Cont'd)

ode-follower output stage in cascade.
The triode limiters, each of which
uses the triode section of a 6U8A
triode-pentode, clip the positive and
negative peaks of the sine-wave
input to produce a square-wave
signal. This signal is applied to the
control grid of the pentode section
of the 6U8A triode-pentode used in
the cathode-follower output stage.
The resulting square-wave signal de-
veloped across the square-wave out-
put control is coupled from the wiper
arm of the control through the S
section of the SINE-SQUARE atten-
uation selector to the output attenua-
tion network. If the attenuation
selector is set to one of the four
sine-wave positions, no square wave

is developed, and the gine-wave signal
from the wiper arm of the sine-wave
output control is coupled through the
S section of the attenuation selector
to the output network.

The output attenuation network is
a tapped resistive voltage divider
that provides four output levels with
the three lower levels successively
decreased to one-tenth of the next
higher one. The S;c section of the
attenuation selector determines the
tap on the voltage divider from
which the sine-wave or square-wave
output is obtained. The sine-wave or
square-wave OUTPUT control pro-
vides continuous adjustment of the
output level for any attenuation
setting.
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2523  ELECTRONIC VOLT-OHM METER
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2523  ELECTRONIC VOLT-OHM METER (Cont'd)

CRi = Selenium rectifier, Radio Recep- S: = Function selector, 5-position rotary

tor Co. No. 8Y1B or equiv. switch, RCA stock No. 217923 or

Mi = Meter, dc, 0-200 microamperes equiv.

81 = Range selector, 7-position rotary Ti = Power transformer, 105 to 125
switch, RCA stock No. 217924 or volts rms, 50 to 60 Hz, RCA stock
equiv. No. 217921 or equiv.

Notes: 1. Switcheés are shown in their maximum counterclock-wise positions (S1=1.5
V, RX 1; Sz = “OFF”).

2. Resistance in ohms and capacitance in microfarad unless otherwise specified.

3. All resistors 0.5-watt and all capacitor 400-volt unless otherwise specified.
For home construction of this or a similar circuit, the complete Kit-WV-
77E(K) or RCA-WV-98C(K) is recommended because of the large number of
special components used.

4. DC voltages shown are measured with respect to circuit ground unless
otherwise indicated, under following conditions; ac line voltage, 117 volts;
Function selector Sz at “4 DC”; Range Switch S1 at “1500 V.”

SWITCH POSITIONS
Position Range Selector, S: Function Selector, S:

1 1.5V Rx1 4V OFF

2 5V Rx10 14V AC VOLT

3 15V Rx100 40V —DC VOLTS

4 50v Rx1000 140V +DC VOLTS

5 150V Rx10,000 400V OHMS

6 500V Rx100,000 1400V

7 1500V Rx1M 4000V

SLINDYAI)
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Circuit Description

This electronic volt-ohm meter
can be used to measure rms values
of ac sine-wave voltages from 0.1 to
1500 volts, de voltages from 0.2 to
1500 volts, peak-to-peak voltages
from 0.2 to 4000 volts, and resistances
from 0.2 ohms to 1000 megohms.
Within these over-all limits, a Range
Selector (S:) can be used to select
seven different measurement ranges
for each measurement function, as
shown in the switch-position chart.
The mode of operation of the volt-
ohm meter is determined by the set-
ting of the five-position (OFF, AC,
—DC, +DC, and OHMS) Function
Selector (S:). A section (S:p) of the
Function Selector is also used to
control the application of the 117-
volt, 60-Hz, input ac power. The ac
input power is converted to dc power
by the selenium rectifier CR, and

ELECTRONIC VOLT-OHM METER (Cont'd)

associated components. A 6.3-volt
secondary winding of power trans-
former T, supplies power to the tube
heaters. A  neon lamp connected
across the primary of power trans-
former T. lights when ac power is
applied to the circuit.

A balanced push-pull dec amplifier,
which includes a de¢ microammeter
connected as part of a de bridge net-
work between the two plate sections
of the stage, is used as the basic
measuring circuit for each measure-
ment function of the volt-ohm meter.
This eircuit has a linear response,
excellent stability, and a very high
input impedance. Calibration adjust-
ments are provided for each mode of
operation to assure that accurate
measurements are obtained. If de-
sired, the ZERO ADJ potentiometer
may be adjusted to provide a center-

scale zero reading on the meter,
which is useful in diseriminator and
bias voltage measurements.

For ac voltage measurements,
Function Selector S: must be rotated
to the AC position. The ac voltage to
be measured, applied between the
AC-OHMS and COMMON terminals,
is coupled through contacts 10 and 9
of Six to the ac-voltmeter multipliers
(R: through Rs). The ac voltage from
one of the taps on the multiplier, as
determined by the setting of the
Range Selector (S.1 section), is recti-
fied by the 6AL5 twin diode. The
resultant de voltage across the recti-
fier bleeder resistors R: and Rs is
proportional to the ac voltage from
the multiplier network. This voltage
is then coupled through contacts 4
and 5 of S.s, through one of the
contacts 4 through 10 (as determined

zLs
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Circuit Description (Cont'd)

by setting of Range Selector) and
contact 1 of Sic, and through contacts
1 and 2 of S:. to the pin 2 control
grid of the 12AU7TA twin triode in
the balanced dc amplifier. This input
disturbs the balance of the amplifier
and a current proportional to the ac
input flows through the de¢ micro-
ammeter connected between the
plates of the 12AU7. The pointer on
the microammeter is then deflected
to indicate the value of the voltage
being measured. .

With the Function Selector ro-
tated to either —DC or +4DC, a de
voltage being measured is coupled
through the 1-megohm probe, the DC
VOLTS terminal, and contacts 6 and
5 of S:x to the dec-voltmeter multi-
pliers (R: through R::). The 1-meg-
ohm resistance of the dc probe
together with the resistance of the
multipliers results in an input re-

ELECTRONIC VOLT-OHM METER (Cont'd)

sistance of 11 megohms for dc volt-
age measurements. The dc¢ voltage
from the appropriate tap on the
multiplier network selected by the
Sic and S.p sections of the Range
Selector is coupled through contact 1
of these switch sections (or contact
3 of Sic) and contacts 1 (or 3) and
2 of S.s to the input of the balanced
dc amplifier. The pointer of the micro-
ammeter in the balanced amplifier
is then deflected to provide an indica-
tion of the value of the de voltage
being measured. The Sx section of
the Function Selector reverses the
connections of the microammeter
when the Function Selector is rotated
from —DC to +DC so that current
will flow through the microammeter
in the same direction regardless of
whether a negative or positive de
voltage is being measured.

For resistance measurements,

the Function Selector is rotated to
the OHMS position, and the external
resistance to be measured is con-
nected between the AC-OHMS and
COMMON terminals of the volt-ohm
meter. A 1.5-volt dry cell then causes
current to flow through the external
resistance, through contacts 10 and
11 of S:s, and through one of the
ohmmeter-section multiplier resistors
(R:: through Ris), as determined by
the setting of the Range Selector
(S:is section). Because the multiplier
resistance is fixed for each range, the
voltage developed across the external
resistance provides an accurate indi-
cation of the value of this resistance.
This voltage is coupled through con-
tacts 10 and 2 of S:: to the input
of the balanced dec amplifier. The
pointer of the microammeter is then
deflected to indicate the value of the
resistance being measured.

SLINDUID
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25-24 CATHODE-RAY OSCILLOSCOPE

vLG
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L = Pilot lamp, No. 47 switch; 9 positions, 4 sections; RCA Sz = Sync selector; double-pole, double-
L1 = Peaking coil, 20 yH stock No. 219199 or equiv. throw switch; Stackpole Type SS-33
L2 La == Peaking coil, 36 uH (wound on Sz = Horizontal sweep selector; rotary or equiv.
10,000-ohm, 0.5-watt resistor) switch; 6 positions, 5 sections; RCA S« = On-off switch
81 = Vertical range selector; rotary stock No. 219200 or equiv. T: = Power transformer 117 volts, 60

Hz; RCA stock No. 218122 or equiv,
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25-24 CATHODE-RAY OSCILLOSCOPE (Cont’d)
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Notes: 1. Resistance in ohms and capacitance in picofarads unless otherwise specified.
2. For trimmer capacitors, 4 to 40 picofarads, use Arco No. 422 or équiv.
3. DC voltages shown are measured from points indicated to chassis ground with

a vacuum-tube voltmeter.

Circuit Description

This osc¢illoscope provides a 3-
inch cathode-ray-tube display of
voltage waveforms at frequencies
from 5.5 Hz to 5.5 MHz. It is very

For home construction of this circuit, the complete
kit RCA-WO-33A (K) is recommended because of
the large
circuit is also available in wired form as the RCA-

b P

used. The

WO0-33A.

useful; therefore, for signal tracing
and monitoring in the servicing of
black-and-white and color television
receivers, AM and FM radio re-

ceivers, hi-fidelity audio systems, and
other types of electronic equipment.
The sensitivity of the oscilloscope is
such that each 0.1 volt rms applied to

SLINDAI)

() 4
P ]
[



25-24
Circuit Description (Cont'd)

the vertical-input terminal results in
a 1l-inch vertical deflection of the
electron beam on the 3-inch cathode-
ray-tube screen. The unit operates
from a 117-volt, 60-Hz ac power line.
A 6X4 transformer-coupled full-wave
rectifier circuit converts the ac input
power to the 320 volts used as the
main de supply voltage for the oscil-
loscope. A half-wave rectifier circuit
that uses a 6C4 triode connected to
operate as a diode converts the ac
power developed across a high-volt-
age winding of power transformer
T, to the —680 volts required for
operation of the 3AQP1 cathode-ray
tube. A 6.3-volt tap on the high-
voltage winding of T, provides the
heater power for the 6C4. A 6.3-volt
secondary winding of T. provides the
heater power for the 3AQP1 cathode-
ray tube, and a center-tapped 12.6-
volt winding supplies heater power
for the remainder of the tubes in the
oscilloscope.

A signal waveform applied to
the vertical-input terminal is routed
through contacts of the S.. section
of the Vertical Range selector to one
of the input attenuation networks.
The S:s section of the Vertical Range
selector couples the attenuated sig-
nal waveform from the appropriate

CATHODE-RAY OSCILLOSCOPE (Cont'd)

input network to the input of the
vertical amplifiers. The S;c and Sip
sections of the Vertical Range selec-
tor automatically switch the vertical
amplifiers from wide-band to nar-
row-band operation in the three
highest - gain (lowest - attenuation)
positions, as indicated in the switch-
position chart. With the Vertical
Range selector in the CAL position,
the vertical-input terminal and input
attenuation networks are discon-
nected from the vertical amplifiers,
and an internal calibrating (refer-
ence) voltage, obtained from the
junction of voltage-divider resistors
R: and R., is applied to the input of
the vertical amplifiers. This calibrat-
ing voltage, the fact that the input
attenuation networks are voltage cal-
ibrated, and the use of a graph
screen scaled directly in volts make
possible the use of the oscilloscope
as a visual peak-to-peak voltmeter,

The signal waveform from the
input attenuation network is ampli-
fied by a two-stage vertical-ampli-
fier cascade that uses a 6BR8 in
a high-gain pentode input stage and
a triode voltage amplifier. The out-
put of the triode amplifier drives a
6BK7 twin triode used in the ver-
tical paraphase amplifier. The 6BK7

is operated in a push-pull differen-
tial-amplifier configuration to pro-
vide two equal-amplitude outputs
(one from each plate section) that
are 180 degrees out of phase. These
signals are applied to opposite ver-
tical deflection plates of the 3AQP1
cathode-ray tube to provide the push-

pull vertical deflection of the elec-

tron beam that causes the horizontal
sweep to track the signal waveform
applied to the vertical-input termi-
nal. The exceptionally high gain of
the vertical-amplifier stages make
the oscilloscope sensitive enough to
provide useful displays of signals
from low-level microphones, phono-
graph pickups, and other low-output
sources. The VERT. CAL. control in
the cathode circuit of the vertical
paraphase amplifier adjusts the sen-
sitivity or calibrates the vertical
amplifier to correspond with the po-
sition of the Vertical Range selector.

The circuits used to produce the
horizontal sweep on the oscilloscope
screen include a horizontal oscillator
(sawtooth generator) and a horizon-
tal paraphase amplifier, each of
which uses a 12AT7 twin triode. The
oscillator generates sawtooth wave-
forms, at frequencies from 15 Hz
to 75 kHz, in four basic ranges. The

LG
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25-24
Circuit Description (Cont’d)
Sweep Selector Ss connects the prop-
er combination of capacitors into the
stage for each range. The Sweep
Vernier control, which overlaps the
basic- frequency ranges, provides
exact adjustment of the sweep fre-
quency. The oscillator exhibits ex-
cellent stability at high sweep rates,
has a fast retrace, and provides ade-
quate linearity throughout its over-
all frequency range. With the Sweep
Selector set to any of the positions
3 through 6, the sawtooth waveform
from the oscillator is applied to the
pin 7 control grid of the 12AT7
twin triode used in the horizontal
paraphase amplifier. The horizontal
paraphase amplifier, which is essen-
tially identical to the vertical para-
phase amplifier except for significant
differences in frequency - response
characteristics, develops two equal-
amplitude sawtooth waveforms that
are 180 degrees out of phase. These
waveforms are applied to opposite
horizontal-deflection plates of the
3AQP1 cathode-ray tube to provide
the push-pull deflection of the elec-
tron beam that results in a linear
horizontal sweep on the oscilloscope
screen.

The horizontal oscillator may be
synchronized by either internal or

CATHODE-RAY OSCILLOSCOPE (Cont'd)

external signals. With the Sync Se-
lector S. set to INT, a signal from
the vertical paraphase amplifier
(points A, and B.:) synchronizes the
oscillator to assure that the start of
the horizontal sweep is coincident
with the start of the signal applied
at the vertical-input terminal. For
internal-sync operation, the Sync/
Phase control at the input of the
oscillator has its zero setting at the
mid-range position and may be used
to adjust both the amplitude and
phase of the synchronizing voltage
to lock the oscilloscope pattern to a
stationary position. With the Synec
Selector set to EXT, a signal from
an external source, coupled through
the EXT. SYNC/H INPUT terminal
and contacts of S:r (in positions 3
through 6) is used to synchronize
the oscillator. For external-sync op-
eration, the Sync/Phase control ad-
justs the amplitude of the external
synchronizing voltage by normal
clockwise rotation and the phase con-
trol feature is not provided (center
position of control is not zero).

If desired, a signal from an ex-
ternal horizontal oscillator or the
60-Hz line voltage may be used to
produce the sweep on the oscillo-
scope screen. With the Sweep Selec-

tor set to either HOR IN or to LINE,
the horizontal oscillator is discon-
nected from the circuit, and the in-
put to the horizontal amplifier is
then obtained. from either the EXT
SYNC/H INPUT terminal or the
center-tapped 12.6-volt heater wind-
ing of power ‘transformer T..

The three-lead accessory probe
shown with the circuit schematic
facilitates the use of the oscillo-
scope. The ground lead of the probe
is connected to the ground terminal
of the oscilloscope, and the vertical
input is then applied through the di-
rect or the X10 attenuation lead.
When the direct lead is used, the
signal is applied directly to the ver-
tical-input terminal. When the at-
tenuation lead is used, a high-im-
pedance network in the probe is
connected in series with the test
point and the vertical-input terminal
of the oscilloscope. This high-imped-
ance network presents an over-all
input resistance of 10 megohms and
an input capacitance of approxi-
mately 10 picofarads to the test cir-
cuit. This high impedance reduces
circuit-loading effects and permits
use of the oscilloscope in circuits
which do not function properly if
loaded by a conventional oscilloscope.
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TYPE
58C3

f
nry g
AC #

POWER SUPPLY |

Circuit Description

In these power-supply circuits,
5BC3 and 6X4 full-wave rectifier
tubes are used to convert ac input
power to dc output power in various
combinations of output voltage and
load current. The 5BC3 tube is a
directly heated novar type intended
for use in power supplies for radio
equipment, television receivers, and
other applications that have rela-
tively high dc requirements. The 6X4
tube is an indirectly heated minia-
ture type used primarily in power
supplies for automobile and ac-oper-
ated radio receivers and other equip-
ment that have moderate de¢ require-
ments.

In each rectifier circuit, the 117-
volt ac input power is applied to the
primary. of a step-up power trans-
former T.. The two plate sections of

ALL-PURPOSE POWER SUPPLY

g 63V TO HEATERS

7
Eesv [
P

T TO HEATERS
TO FILTER
10R 2 T
Fr I 4
v g 3
TO FILTER
K o 7 ,2,0R3

the rectifier tube are connected to
opposite ends of the center-tapped
secondary winding of transformer
T.. With respect to the grounded
center tap, the voltage applied to
each plate of the rectifier tube, there-
fore, is 180 degrees out of phase
with that applied to the other plate.
With an external load connected to
the rectifier cathode, pulses of cur-
rent flow alternately to one plate
and then to the other plate for each
half cycle of the ac input power.
This 120-Hz pulsating current de-
velops a positive dec voltage across
the load circuit.

Removal of virtually all the
120-Hz ripple component from the
de output can be accomplished by
connection of a suitable filter net-
work between the rectifier output

POWER SUPPLY 2

(cathode) and the load circuit. Either
Filter 1 or Filter 2 provides ade-
quate filtering for the 5BC3 circuit.
Any one of the three filter networks
is satisfactory for use with the 6X4
circuit. Filter 3 is not recommended
for use with the 5BC3 circuit be-
cause the use of the two resistors
R; and R: in series with the rela-
tively high output results in exces-
sive power loss.

The chart shown with the recti-
fier circuits lists a wide range of de
output voltage obtainable for vari-
ous values of load current. Proper
selection of power transformer T,
of the type of filter network, and
of the values of filter choke L, and
resistors R, and R: results in the
desired combination of output volt-
age and current.
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25-25  ALL-PURPOSE POWER SUPPLIES (Cont'd)

R/ L /
B+
¢ cz Fg"
FILTER | == = =
Lr_
B+
*
cz s
L Fo
FILTER 2 = =
Ry Ro
B+

CII Co RB*
FILTER 3 ::[ 8-

POWER

TRANS- CHOKE (L) C, C3 FIL- OUTPUT

SUPPLY FORMER Rz TER VOLTS mA

360 60

1 Stancor 140 mA, 7TH, 33 ohms — 40 pF 1 340 80

(5BC3) PC or PM 165 ohms 5W 450 Vdc 320 120

Stancor C1421

(300-0—300) or equiv. 235 60

or equiv. 2 230 80

215 120

450 120

1 Stancor 200 mA, 4H, 56 ohms _ 40 pF 1 425 160

(5BC3) PC or PM 145 ohms 10w 600 Vdc 410 200
8412 Thordarson

(400-0-400) 310 120

or equiv. or equiv. 2 300 160

280 200

350 20

2 Stancor 80 mA, 12H, 500 ohms 500 ohms 40 pF 1 300 40

(6X4) P-6358 375 ohms 5W 3w 450 Vdc 260 60
(300-0-300) Thordarson

or equiv. 20C53 250 20

or equiv, 2 230 40

220 60

345 20

3 300 40

250 60

265 20

2 Stancor 80 mA, 12H, 500 ohms 500 ohms 40 uF 1 225 40

(6X4) PM or PC 375 ohms 5W 3w 450 Vdc 190 60
8419 Thordarson

(240-0-240) 20C53 200 20

or equiv. or equiv. 2 180 40

170 60

260 20

3 220 40

180 60

* Bleeder R can be omitted ‘if an external load is permanently connected across the output

terminals. Bleeder current should be approximately 10 per cent of the load current.
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TELEVISION CIRCUITS

Circuits 25-26 through 25-30 are
essentially identical to the corre-
sponding circuits in the RCA-KCS-
152 Television Receiver. These cir-
cuits comprise a complete intercar-
rier television receiver with the
exception of the deflection coils and
the picture tube. Portions of any
television receiver, however, are re-
quired to operate over an extremely
wide range of very high frequencies.
The construction of such -ecircuits
requires more than ordinary skill
and experience and the use of so-
phisticated test equipment (see gen-
eral consideration for the construc-
tion of high-frequency and broad-
band circuits at the beginning of
this section). Home construction of
such circuits is not recommended un-
less the builder has had consider-
able experience in this type of work.

The chassis of circuits 25-26
through 25-30 are connected to one
side of the ac line during operation.
Servicing of these circuits should

not be attempted by persons not
familiar with the following precau-
tions necessary when working on this
type of equipment:

1. An isolation transformer
should be inserted between
the receiver and the ac line
before any servicing is at-
tempted.

2. If the receiver must be op-
erated directly from the ac
supply, the power plug should
be inserted in the proper di-
rection to connect the chas-
sis to the ground side of the
ac line. An ac voltmeter
should be used to measure
the voltage between the chas-
sis and the power-source
ground; no voltage reading
should be obtained. If a read-
ing is obtained, the power
plug should be reversed and
another check made for a
zero reading.

08¢
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2526  VHF TUNER

For Black-and-White Television Receiver

Circuit Description

This vhf tuner selects the de-
sired vhf frequency channel, ampli-
fies composite video signals in the
frequency channel selected, and con-
verts the signal frequencies to the
45.75-MHz picture intermediate fre-
quency and the 41.25-MHz sound in-
termediate frequency used in televi-
sion receivers. When used with a
uhf tuner, the vhf tuner is operated
as a two-stage broadband rf ampli-
fier tuned to 44 MHz (center fre-
quency of the if band) and is es-
sentially a pre-if amplifier for the
television receiver. In each mode of
operation, the tuner has a band pass
that is broad enough to pass all the
video information (including syn-
chronizing and equalizing pulses)
and the sound information super-
imposed on the video and sound car-
rier frequencies and has sufficient
selectivity to assure adequate ad-
jacent-channel and image-frequency
rejection. The +140 volts used as

the B+ supply for the vhf tuner is
obtained from the low-voltage power
supply of the receiver. The heaters
of the tubes in the circuit are con-
nected in series with those of other
tubes in the receiver, and power for
the series heater string is obtained
directly from the input ac power
line.

The antenna used with the vhf
tuner may be either a 75-ohm mono-
pole, as used with portable receivers,
or a balanced 300-ohm antenna. A
balanced 300-ohm antenna system
can be matched to the unbalanced
75-ohm tuner input by means of the
antenna-matching balun T.. A 13-
position channel selector, which con-
sists of several wafer-switch sec-
tions (S: through S;) mounted on
a common shaft, establishes the op-
erating frequency of the tuner for
each of the vhf channels 2 through
13 or adapts the vhf tuner for opera-
tion with a uhf tuner. With S. set

to any of the channel positions 2
through 13, the selected-channel sig-
nal from the vhf tuner is coupled
through contacts U and 2 of S
and input transformer T: to the rf
amplifier, and the input lead from
the uhf tuner is not connected to
the vhf circuit.

The vhf input signals are am-
plified by the 3GK5 high-mu frame-
grid triode used in the rf amplifier
stage. The S; section of the channel
selector connects the appropriate
combination of the inductors L.
through Ly into the grid circuit of
the rf amplifier to tune this stage to
the desired frequency channel. The
age bias voltage applied to the con-
trol grid of the 3GKS5 ' triode auto-
matically controls the gain of the
rf stage. The bias voltage, which
varies directly with the amplitude
of the received signal, is derived by
a keyed agec amplifier in the televi-
sion receiver.

SLINDYI))
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25-26  VHF TUNER (Cont'd)

AGC

@

300 OHM
VHF ANT.
TERMINALS

IF QUTPUT |

g2 LOC. OSC.

o—

CONNECTION

UHF TUNER

(IF INPUT)

TYPE
172 6KZ8

+140 V
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25-26 . VHF TUNER (Cont'd)

GIMMICK = Trimmet-capacitor plate
Li Lz Lz =RF coils; ‘with two 82-picoe
farad c¢apacitors, forms high-pass filter
(antenna input network); RCA Stock
No. 114458 or equiv.
Ls = RF . amplifier grid coil, part of S3
assembly
L5 = Mixér grid coil, part of Sz assembly
Ls = Interstage - coupling coil for rf am-
plifiet and mixer, part of Sz assembly
Lz ‘through Li7 = RF-amplifier tuning
coils, part of Sz assémbly
through Lz = Mixer tuning coils, part
of Sz assembly
Ly = Variable rf coil; mixer plate tuning
adjustment RCA stock No. 112909 or

Laz RF choke '

Lz = Variable tf coil; *local-oscillator
tuning adjustmeént for channel 13

Lss through L = Local-oscillator tuning
coils (varidble coil Lz is tuning ad-
justment- for c¢hannel 6), part of St
agéembly,

L 2= Variable tf céll‘ ﬁne—tnmng con-
trol; RCA: Stock Né. 113323, or équiv.

SxaLocal-oScﬂlator section of channel-
selector switch; stator assembly, RCA
Stock No,. 114462 or équiv., includés
Iécal-oscﬂlatt‘)r tuning ¢oils Lss thréugh

Sz...Mlxer section -of ¢hannel-séléctor
switch; stator assémbly, RCA Stock
No. 114461 or equiv., includés mixer
gmmg ¢oils Ls, L, and Lis through

29

§: = RF amplifier section of channel-
seléctor switch; stator assembly, RCA
Stock No. 114460 or equiv., includes
rf-amplifier tuning coils Lg and Lz
through Lav

§:= VHF-UHF function selector; two-
section switch ganged with channel
sélectors Si1, S:, and Ss; RCA Stock
No6. 114185 or equiv.

Ti = Antenna-matching balun; matches
300-ohm balanced antenna-lead line
to 75-ohm unbalanced receiver-input
line; RCA Stock No. 111973 or equiv. -

T2 = Antenna transformer; RCA Stock
No. 113195 or equiv.

Z: Z:= Resistance-capacitance network
(capristor), RCA stock No. 109956 or
equiv,

Notes: 1. All switches are gahged together on same shaft and are shown with shaft in
channel 13 position.

2. Resistance values in ohms and capacitance values in picofarads, unless other-

wise specified.

3. All resistors 0.5 watt *=10% and all capacitors 500 volt unless otherwise

specified.

4. Voltages shown are obtained with no signal input.

5. For dc voltage and heater supply, see circuit 25-30, page-596.

6. See additional notes on page 580.

Circuit Description (Cont'd)

The output of the rf amplifier is
coupled through a resonant imped-
ance network to the control grid of
the 6KZ8 pentode section used in the

mixer stage. Section S: of the ganged
channel selector selects the proper
combination of the inductor Lis
through Lx» to tune the mixer input

circuit to the same operating fre-
quency as that of the rf amplifier. A
signal from the plate of the 6KZ8
triode section used in the local-oscil-
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25-26 VHF TUNER (Cont'd)

Circuit Description (Cont'd)

lator stage is also applied to the
input circuit of the mixer. Section S:
of the channel selector connects the
right combination of the inductors Lss
through L. into the oscillator res-
onant circuit to maintain the operat-
ing frequency of the oscillator at
42.25 MHz above the video carrier
frequency of the vhf channel selected
by the tuner. Inductor Lu in the
series-resonant feedback circuit of
the oscillator is the fine-tuning ad-
justment for the vhf tuner. This
adjustment assures that the oscilla-
tor frequency accurately tracks the
input tuning in each channel.

The signals from the rf am-
plifier and the local oscillator are
heterodyned in the mixer stage to
produce the 45.75-MHz amplitude-
modulated and 41.25-MHz frequen-

cy-modulated difference frequencies
used as the picture and sound inter-
mediate frequencies, respectively, in
the television receiver. The picture
and sound if signals are coupled from
the plate of the mixer to the if stages
of the receiver.

When the multiple-section chan-
nel selector is rotated to the U posi-
tion (for uhf operation), a connec-
tion from the B+ line of the vhf
tuner through a 5600-ohm dropping
resistor, contacts 4 and 10 of Sii,
and a 4700-ohm dropping resistor
provides the B+ voltage for the uhf
tuner. In addition, transformer T.,
which provides the input to the rf
amplifier, is connected through con-
tacts 2 and 13 of S.z to the output
cf the uhf tuner, and the signal from
the vhf antenna is shorted to ground

through contacts U and 12 of S.a.
The input to the rf amplifier is then
the amplitude-modulated 45.75-MHz
picture if and frequency-modulated
41.25-MHz sound if signals from the
uhf tuner.

In the U positions, switch sec-
tions S; and S: select the tuning in-
ductors required for operation of the
rf amplifier and mixer stages as
broadband 44-MHz amplifiers, and
section S, disables the oscillator
stage by connection of the oscillator
control grid directly to ground
through switch contacts 2 and U.
With these changes, the vhf tuner
essentially becomes a broadband 44-
MHz amplifier which provides two
stages of amplification of the picture
and sound if signals ahead of the re-
ceiver main if strip.

8%
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25-27  VIDEO IF AMPLIFIERS AND SOUND-CHANNEL CIRCUITS

For Black-and-White Television Receiver

Circuit Description

These circuit stages are typical
of those used in the if and audio
channels of any intercarrier type of
black-and-white television receiver.
The over-all circuit operates from a
de supply of +150 volts obtained
from the receiver low-voltage (B+)
de power supply. The heaters of the
tubes in the circuit are connected in
series with those of tubes in other
sections of the receiver. Operating
power for the series heater string
is obtained directly from the 117-volt
ac power line.

The input from the vhf tuner con-
sists of amplitude-modulated 45.75-
MHz picture if signals and frequen-
cy-modulated 41.25-MHz sound if
signals. This composite input is cou-
pled by a broadly tuned bandpass
filter network to the control grid of
the 4JD6 remote-cutoff pentode used
in the first picture if amplifier. A de

bias voltage proportional to the in-
put signal from the age amplifier
is also applied to the control-grid
circuit to provide automatic gain
control of this stage. The output of
the first picture if amplifier is cou-
pled by the single-tuned transformer
T. to the control grid of the 4JC6
pentode used in the second picture
if amplifier. The double-tuned trans-
former T. couples the output of this
stage to the video detector (CR:.
and associated components). The in-
put filter network and picture if
transformers T: and T. are stagger
tuned to obtain the broad response
for the if amplifiers required to as-
sure adequate passage of both the
45.75-MHz video and 41.25-MHz
sound if signals.

The video detector demodulates
the 45.75-MHz picture if signal, and
the resultant video signal is coupled

through inductors L; and L; and the
lower winding of transformer T: to
the video amplifier (shown in cir-
cuit 25-28). The video detector also
operates as a second mixer circuit.
The 45.75-MHz picture if signal and
the 41.25 sound if signal are hetero-
dyned to produce a second sound if
carrier of 4.5 MHz. This 4.5-MHz
second sound if carrier is still fre-
quency-modulated by the audio com-
ponents contained in the original rf
signal input at the receiver antenna.
The sound-takeoff transformer Ts,
which forms a selective load imped-
ance for the detector circuit at 4.5
MHz, couples the 4.5-MHz sound if
signal to the control grid of the
pentode section of a 6GH8A triode
pentode used in the sound if ampli-
fier. The amplified if signal from
this stage is coupled by the doubled-
tuned 4.5-MHz transformer T. to the
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25-27 VIDEO-IF AMPLIFIERS AND SOUND-CHANNEL CIRCUITS (Cont'd)
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25-27

VIDEO-IF AMPLIFIERS AND SOUND-CHANNEL CIRCUITS (Cont'd)

CR: = Video detector, crystal diode,
RCA Stock No. 112524 or equiv.
L1 = RF coil, RCA Stock No. 114315 or

equiv.

L: = RF coil, RCA Stock No. 114314
or equiv,

L: = RF coil, 47.25-MHz trap RCA

Stock No. 113097 or equiv.

L: =RF coil, RCA Stock No. 113097
or equiv.

L> = Video-detector peaking coil, 36 yH,

RCA Stock No. 109758 or equiv,

Ls = Video-detector peaking coil, 560
uH, RCA Stock No. 114488 or equiv.

Lz = Filter choke (reactor), 2.7 uH,; RCA
Stock No. 107463 or equiv.

T: = First pix if transformer, RCA Stock
No. 109158 or equiv.

Tz = Second pix if transformer, RCA
Stock No. 114317 or equiv.

Ts: = Sound take-off transformer, 4.5-
MHz, RCA Stock No. 114489 . or

equiv.

Ts = Sound if transformer (includes. pri-
mary and secondary capacitors), RCA
Stock No. 104137 or equiv.

Ts = Sound detector resonant circuit (ine
cludes 10-pF capacitor), RCA Stock
No. 109948 or equiv.

Te = Audio output transformer, matches
speaker voice-coil impedance to tube
plate load, RCA Stock No. 114490 or
equiv,

Notes: 1. Resistance in ohms and capacitance in microfarads unless otherwise specified,
2. All resistors 0.5 watt unless otherwise specified.
3. Voltages shown are obtained with no signal input.

4. For dc voltage and heater supply, see circuit 25-30, page 596.

5. See additional notes on page 580.

Circuit Description (Cont'd)

6HZ6 audio detector-amplifier stage.
This stage demoduiates the 4.5-MHz
sound if signal and amplifies the re-
sultant audio signal voltage. The
+250 volts used as the plate supply
for the 6HZ6 is obtained from the
horizontal output stage (shown in

eircuit 25-29) of the receiver.

The audio-signal power required
to drive the speaker is developed by
a 12FX5 pentode used in a single-
ended audio output stage. The audio-
signal voltage from the plate of the
audio detector-amplifier is amplified

by the 12FX5 and coupled by trans-
former T. to the voice ceil of the
speaker. The volume-control poten-
tiometer in the input circuit of the
output stage provides manual ad-
justment of the sound level from the
speaker.
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25-28

VIDEO, AGC, AND SYNC AMPLIFIERS

For Black-and-White Television Receiver
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25-28  VIDEO, AGC, AND SYNC AMPLIFIERS (Cont'd)

Notes:

. All resistors 0.5 watt unless otherwise specified.

. Resistance in ohms and capacitance in microfarads unless otherwise specified.

. For dc voltage and heater supply, see circuit 25-30, page 596.
. See additional notes on page 580.

Circuit Description

This circuit shows video, age,
and sync amplifiers for a black-and-
white television receiver. The video
and sync amplifiers operate from a
plate supply (B+) voltage of 150
volts obtained from the receiver low-
voltage power supply. The plate sup-
ply voltage for the age amplifier is
a positive keying pulse from the
high-voltage transformer in the re-
ceiver. The heaters of the three tubes
are connected in series with those
of tubes in other sections of the re-
ceiver. Operating power for the se-
ries heater string is obtained di-
rectly from the ac power line.

In the video amplifier, the pen-
tode section of an 11LQ8 triode-pen-
tode provides the required amplifica-

1
2
3. Voltages shown are obtained with no signal input.
4
5

tion of the video signal. The video
signal is coupled from the video
detector to the control grid of the
video amplifier. The output from
the voltage divider in the plate cir-
cuit of this stage is applied to the
cathode of the picture tube to in-
tensity-modulate the electron beam
during its vertical and horizontal
scanning of the picture-tube screen.
The contrast control adjusts both
the amplitude of the video output
and the dc potential at the cathode
of the picture tube to control picture
contrast. The voltage-divider mnet-
work in the plate circuit of the video
amplifier is interconnected with an-
other voltage-divider network. This
second network includes the bright-

ness control and the width control
in the screen-grid circuit of the re-
ceiver horizontal-output tube (shown
in circuit 25-29). The brightness con-
trol adjusts the cathode bias on the
picture tube to control the intensity
of the screen display.

An output from the video am-
plifier is also applied to the control
grid of the 11LQ8 triode section used
in a keyed-agc amplifier stage. The
operation of the agc amplifier is
gated (keyed) by a positive pulse
from the high-voltage power trans-
former (shown in circuit 25-29).
This 450-volt keying pulse, which is
synchronized with the video signal,
overcomes the bias provided by the
150 volts applied to the cathode cir-

SLINOHI)D
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25-28

Circuit Description (Cont'd)

cuit and serves as the plate supply
voltage for the age amplifier. Por-
tions of the video signal that occur
coincident with the keying pulse are
amplified by the age stage. A 0.1-
microfarad capacitor and a 0.82-
megohm resistor in the plate circuit
of this stage filter out the pulsating
components to obtain a negative dc
voltage proportional to the video sig-
nal and thus to the rf input at the
receiver antenna. The negative volt-
age developed in the plate circuit of
the stage is applied as age bias to
the first picture if amplifier and to
the rf amplifier in the vhf tuner.

VIDEO, AGC, AND SYNC AMPLIFIERS (Cont'd)

Synchronizing pulses are in-
cluded in the video signals trans-
mitted by a television broadcast sta-
tion to provide timing information
required for synchronization of the
transmitter and receiver scanning
systems. The sync amplifier, or sep-
arator, separates and amplifies the
synchronizing pulses contained in
the composite video signal it re-
ceives from the plate circuit of the
video amplifier. The circuit uses the
triode section of a 6GH8A triode-
pentode to develop the synchronizing
pulses for the vertical- and hori-
zontal-deflection circuits of the re-

ceiver. The sync amplifier is basi-
cally a class C limiter stage. With
the video signal applied, the stage
is biased beyond cutoff by the grid-
leak bias network formed by the
470-picofarad capacitor and the 0.68-
megohm resistor in the control-grid
circuit. Only the sync pulses in the
composite video signal have suffi-
cient amplitude to drive the syne
amplifier into conduction. The result-
ant pulses developed across the out-
put voltage-divider network are used
as the synchronizing inputs to the
horizontal- and vertical - deflection
circuits.

06¢
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2529  VERTICAL- AND HORIZONTAL-DEFLECTION CIRCUITS AND

HIGH-VOLTAGE RECTIFIER

For Black-and-White Television Receiver -

Circuit Description

These circuits develop the ver-
tical and horizontal scanning signals
and the dc operating potentials for
the picture tube (RCA Type 16BGP4)
used - in the black-and-white televi-
sion receiver and the boosted B+
voltage (4250 volts) used in the au-
dio detector-amplifier (part of cir-
cuit 25-28). The circuits operate from
a dc supply of 150 volts. With the
exception of the 1G3GT (or 1B3GT)
high-voltage rectifier tube, the heat-
ers of the various tubes are con-
nected in series with those of tubes
in other sections of the receiver and
are supplied by the input ac power
line. Heater power for the 1G3GT
(or 1B3GT) is provided by a 1.25-
volt . winding of the high-voltage
tarnsformer T..

The vertical- and horizontal-

deflection circuits are synchronized

by negative signals from the syne
amplifier (separator) which include
horizontal syne pulses, equalizing

pulses, and vertical sync -pulses.
When the composite video signal is
generated at the television broadcast
station, the leading edge of each
horizontal sync pulse, of alternate
equalizing pulses, and of alternate
serrations of the vertical syn¢ pulses
are correctly timed to initiate the
horizontal-retrace period. It is neces-
sary, therefore, to extract the lead-
ing-edge components from the com-
bined syne¢ waveform prior to appli-
cation of the synchronizing input to
the horizontal-deflection circuit. Sim-
ilarly, the vertical sync pulses must
be separated from the combined
waveform before they can be used to
synchronize the vertical - deflection
circuit.

The combined sync waveform is
differentiated at the input to the
horizontal-deflection circuit to obtain
negative and positive voltage spikes
which correspond to the leading and
lagging edges, respectively, of the

rectangular sync pulses. The ampli-
tude of these voltage spikes is de-
pendent upon only the peak value of
the sync pulses and is not affected
by the time durations of these pulses.
The differentiating circuit, therefore,
does not respond to the flat portions
of the vertical sync pulses, and, with
the exceptions of the serrations, the
vertical sync pulses do not affect the
operation of the horizontal-deflec-
tion circuits. The leading edge of al-
ternate serrations, however, corre-
sponds to the start of horizontal-
retrace periods and thus may be con-
sidered as merely another horizontal
syne signal.

The differentiated sync wave-
form is applied to the junction of
the twin silicon diodes SR used in

~ a phase-discriminator network. The

positive portion of the differentiated
waveform has no effect on the dis-
criminator network. The negative
portion is compared with a feedback
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25-29  VERTICAL- AND HORIZONTAL-DEFLECTION CIRCUITS
AND HIGH-VOLTAGE RECTIFIER (Cont'd)
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25-29

VERTICAL- AND HORIZONTAL-DEFLECTION CIRCUITS

AND HIGH-VOLTAGE RECTIFIER (Cont'd)

Li = Oscillator coil, RCA Stock No.

114486 or equiv.

L2 Ls = RF chokes (reactors), 8.2 uH,

RCA Stock No. 107385 or equiv.

PC = Printed circuit (includes 0.001-uF

and 0.0024-uF capacitors and 68000-
ohm resistor), RCA Stock No. 114506
or equiv.

SR = Selenium rectifier, RCA Stock No.
109474 or equiv.

T: = High-voltage and horizontal-output
transformer, RCA Stock No. 114498
or equiv.

T2 = Vertical-output transformer, RCA
Stock No. 114502 or equiv.

Notes: 1. Resistance in ohms and capacitance in microfarads unless otherwisc specified.
2. All resistors 0.5 watt unless otherwise specified.
3. Voltages shown are obtained with no signal input.
4. For dc voltage and heater supply, see circuit 25-30, page 596.
5. See additional notes on page 580.

Circuit Description (Cont'd)

signal from the horizontal oscillator
to derive the synchronizing voltage.
The frequency of the horizontal os-
cillator and - the repetition rate of
the horizontal sync pulses  should
both be 15,750 Hz, the desired hori-
zontal scanning rate for the picture
tube. If the feedback signal from the
oscillator does not occur coincident
with the horizontal sync pulse, the
phase discriminator develops a dc
error voltage at the control grid of
the input section of the 8FQ7 twin
triode used in the oscillator stage.
The resultant change in oscillator

bias shifts the phase of the oscilla-
tor signal until it is locked in phase
with the horizontal synec pulse.

The horizontal oscillator is bas-
ically a cathode-coupled multivibra-
tor that free-runs, in asymmetrical
half cycles, at a frequency of 15,750
Hz. A parallel LC circuit connected
in series with the plate of the input
section resonates at 15,750 Hz to pro-
vide frequency stabilization for the
horizontal oscillator. The HOLD con-
trol adjusts the basic multivibrator
frequency to achieve an exact lock-

in with the horizontal sync pulses.
In a cathode-coupled multivibrator,
one amplifier section conducts at sat-
uration and the other section is cut
off during one half-cycle of opera-
tion, and these states are automat-
ically reversed for the next half cy-
cle. Such circuits normally provide
rectangular-wave outputs from each
plate section that are 180 degrees
out of phase and that switch be-
tween the saturation plate voltage
and B+ (i.e., the cutoff plate volt-

age).
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25-29

VERTICAL- AND HORIZONTAL-DEFLECTION CIRCUITS

AND HIGH-VOLTAGE RECTIFIER (Cont'd)

Circuit Description

In the horizontal oscillator a
series RC network is connected in
parallel with the output tube section.
Because of this network, the plate
voltage does not immediately rise
to the B+ value when the output
tube section is cut off. Instead, there
is a small immediate rise in plate
voltage that results from the voltage
drop across the resistor in the out-
put RC network produced by the
initial charging current to the ca-
pacitor. The plate voltage then rises
gradually at a rate determined by the
long-time-constant circuit through
which the capacitor is charged. Be-
fore the capacitor can fully charge
to the B+ voltage, the combination
of the horizontal sync input and the
feedback signal from the plate of
the output section of the oscillator
drives the grid of the input section
below cutoff. The instantaneous rise
in the plate voltage of the input sec-
tion is coupled to the grid of the
output section and causes this sec-

. tion to conduct. The capacitor in the

output RC network is then quickly
discharged through the series resis-
tor and the relatively low resistance
of the output tube section. The out-
put of the horizontal oscillator, there-
fore, is a trapezoidal voltage wave.
The rising-slope portions of this
wave (obtained when the output tube
section is cut off) correspond to the
horizontal-trace period on the pic-
ture tube; the discharge portion of
the trapezoidal wave corresponds to
the retrace period. The time-constant
coupling circuits between the input
and output sections of the oscillator
are designed so that the retrace pe-
riod represents only about 5 to 10
per cent of the over-all oscillator
cycle.

The trapezoidal voltage wave is
coupled to the control grid of the
22JU6 pentode horizontal - output
stage and causes a sawtooth current
to flow through the high-voltage
(flyback) transformer T: and through

the horizontal-deflection coils of the
picture tube. The gradually rising
portion of the sawtooth current
causes the horizontal scanning of
the picture tube; the more rapid
negative-slope portion of the cur-
rent wave causes the retrace. During
the retrace period, the picture-tube
screen is blanked by a negative pulse
applied to the control grid of the
picture tube from the vertical-deflec-
tion circuits. The WIDTH control in
the screen grid of the horizontal-
output stage adjusts the gain of this
stage to control the width of hori-
zontal scanning.

The vertical oscillator employs
a 15KY8 triode-pentode in a basic

plate-coupled multivibrator configu-

ration. This free-running 60-Hz mul-
tivibrator is synchronized by the ver-
tical sync pulses. The vertical pulses
are separated from the combined
sync waveform by integration of the
combined waveform across the 0.022-
microfarad capacitor in the control-
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25-29

VERTICAL- AND HORIZONTAL-DEFLECTION CIRCUITS

AND HIGH-VOLTAGE RECTIFIER (Cont'd)

Circuit Description (Cont'd)

grid circuit of the pentode output
section of the multivibrator. The in-
tegrating network has negligible
response for the narrow horizontal
sync and equalizing pulses, but re-
sponds to the greater energy in-
cluded in the much wider vertical
sync pulses to develop a triangular
voltage wave at the control grid of
the pentode output section. The
VERT LIN potentiometer adjusts
the charging period of the integrat-
ing capacitor to control vertical
liearity. The VERT HOLD adjusts
the frequency of the multivibrator
to achieve an exact lock-in with the
vertical sync pulses.

The voltage waveform at the
control grid of the pentode output
section results in a triangular wave
of current through the vertical-out-
put transformer T. and through the
vertical-deflection coils of the picture
tube. The rising portion of the tri-
angular current wave produces the
vertical scanning, and the decreasing
portion of the wave provides the

retrace. Blanking pulses to cut off
the picture tube during vertical and
horizontal retrace periods are cou-
pled from the secondary of T. and
from the VERT LIN potentiometer
(combined sync waveform before in-
tegration) to the control grid of the
picture tube.

The 1G3GT (or IB3GT) half-
wave rectifier circuit develops the
de operating voltages for the picture
tube. The ac input power to the
rectifier is supplied by the horizon-
tal-deflection circuits. The sudden
cutoff of plate current in the hori-
zontal-output stage at the beginning
of the retrace period causes a very
large, positive-going voltage pulse
to be generated across the high-
voltage transformer Ti.. The recti-
fier converts this voltage pulse to a
dc output voltage of approximately
18,000 volts, which is applied to the
inner coating of the picture tube.
Removal of negative overshoots that
would be developed across the high-
voltage transformer because of a

flywheel effect is accomplished by
connection of a rectifier (damper)
tube across the horizontal-deflection
coils which are in parallel with the
lower tapped section of the high-
voltage transformer. The polarity of
the damper tube is such that the
positive pulse developed across the
high-voltage transformer causes no
current flow through it. For nega-
tive pulses, however, the damper
tube provides a low-impedance path
for the current, and energy stored
in the horizontal-deflection coils dur-
ing the preceding half-cycle is dis-
sipated as heat at the damper-tube
plate to prevent oscillation in the
coils. The current through the damp-
er tube develops a dc voltage of 450
volts across the 0.027-microfarad ca-
pacitor in the cathode circuit. The
0.68-megohm dropping resistor re-
duces this voltage to obtain the
boosted B+ of 250 volts required for
operation of the audio detector-am-
plifier (part of circuit 25-27).
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25-30 LOW-VOLTAGE AND HEATER SUPPLY

For Black-and-White Television Receiver

INTERLOCK ‘ RESISTOR-FUSE 16 LOICVOLTAGE BreHisn
o—= ! TYPE 035 oo SR 5 30
Y
n7vac J. 022 17853 L«ww-»——@-—«_ﬂ_ 4 W 4ov
o < 5 TYPE ' I 0,001 ( B-+FOR VHF TUNER)
- ) 220U6 Y T
TYPE 680 1< 250 i
12FXS oF “I | VHF TUNER H
- = i ]
SR TYPE TYPE TYPE TYPE TYPE TYPE 1 TYPE TYPE |
VL 6Kkz8 36K5
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o000l " ==o001 H i
. . I
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" H = |
HEATER b o o = o = ——— a
L1 = RF choke, part of heater printed- No. 114501 or equiv. SR = Silicon rectifier, Type 1N3194
circuit bond, RCA Stock No. 114499 L, =RF choke for VHF tuner filament Thermistor (T) = Surge-protection resis-
or equiv. (includes two 0.001-4F capa- circuit tor, 16 ohms (cold), RCA Stock No.
citors) Resistor-fuse = 0.35-ohm, RCA Stock 114480 or equiv.
Lo = Filter choke (reactor), RCA Stock No. 114481 or equiv.

Notes: 1. Resistance in ohms and capacitance in microfarads unless otherwise specified.
2. See additional notes on page 580.
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25-30

Cifcuit Description

This circuit includes the low-
voltage (+150-volt) dec power sup-
ply and the series heater connec-
tions for circuits 25-26 through 25-
29. As mentioned previously, the
power supply and these four cir-
cuits comprise a complete black-and-
white television receiver, with the
exception of the picture tube and
the vertical- and horizontal-deflection
yokes.

The power supply is a half-wave
type which uses a IN3194 silicon
rectifier. The 117-volt ac¢ input is
connected to the power supply
through an interlock, S:;, which may
be mounted on the back cover of
the receiver. AC input power is then
automatically disconnected from the
receiver when the back cover is re-
moved. ON-OFF switch S: controls
the application of ac power to the
power-supply circuit and to the tube
heaters. With S; and S: both closed,

LOW-VOLTAGE AND HEATER SUPPLY (Cont'd)

the 117-volt power from the ac pow-
er line is applied to the series heater
network and to the 1N38194 rectifier
circuit. Two 0.001-microfarad and
two 680-picofarad bypass capacitors
and rf chokes L; and L; are included
in the heater circuit to filter out any
stray high-frequency signals that
may be coupled from the rf and if
signal channels.

The 117-volt ac input is con-
verted to pulsating de by the 1N3194
silicon rectifier. A capacitor-input,
pi-type LC filter network filters the
rectifier output to obtain a smooth
de voltage that approaches the peak
value of the input ac voltage. The
680-picofarad. capacitor in parallel
with the 1N3194 rectifier and the
thermistor in series with it provide
surge-current protection for the rec-
tifier. Initial surges of current that
may result when power is first ap-
plied to the circuit (before a charge

is developed across the input filter
capacitor) are partially bypassed by
the 680-picofarad capacitor and are
limited in magnitude by the cold
resistance of the thermistor. The
thermistor has a negative tempera-
ture coefficient of resistance, and by
the time the charge of the input
capacitor builds up sufficiently to
limit the current through the recti-
fier to a safe value, the resistance
of the heated thermistor is small
enough so that circuit power.losses
across this device are negligible. The
resistor-fuse element in séries with
the 1N8194 rectifier provides pro-
tection against any continuous cir-
cuit overload. The +150-volt output
from the power-supply filter network
is used as the main B+ voltage for
the television receiver. The 330-ohm,
1-watt dropping resistor at the out-
put of the filter network reduces this
voltage to the +140 volts required
as the B+ voltage in the vhf tuner.

$110091)
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‘

on Electron Tubes, Semiconductor Products,
and Batteries

OPIES of the publications listed

below may be obtained from your
RCA distributor or from Commercial
Engineering, Radio Corporation of
America, Harrison, N. J.

" Electron Tubes

® RCA ELECTRON TUBE HANDBOOK
—HB-3 (738” x 5%8”). Five 2V4-inch-
capacity binders. Contains over 7500
pages of looseleaf data and curves on

RCA receiving tubes, transmitting tubes,

cathode-ray tubes, picture tubes, photo-
cells, phototubes, camera tubes, ig-
nitrons, vacuum gas rectifiers, traveling-
wave tubes, premium tubes, pencil
tubes, and other miscellaneous types
for special applications. Available on
subscription basis. Price $20.00* includ-
ing service for first year. Also available
with RCA Semiconductor Products
Handbook HB-10 at special combina-
tion price of $25.00.*

® RADIOTRON® DESIGNER’S HAND-,‘

BOOK—4th Edition (8%” x 5%2”)—
1500 pages. Comprehensive reference
covering the design of radio and audio
circuits and equipment.
the design engineer, student, and ex-

perimenter. Contains 1000 illustra-
tions, 2500 references, and cross-
referenced index of 7000 entries.

Edited by F. Langford-Smith. Price
€7.00.%f

@ RCA PHOTOTUBE AND PHOTOCELL
MANUAL—PT-60 (8'4” x 538”)—192
pages. Well-illustrated informative man-
ual covering fundamentals and operat-
ing considerations for vacuum and gas
phototubes, multiplier phototubes, and
photocells. Also describes basic appli-

Written for:

cations for these devices. Features easy-
to-use selection chart for multiplier
phototubes. Data and performance
curves given for over 90 photo-sensitive
devices. Price $1.50.%F

4P RCA TRANSMITTING TUBES—TT-§
(814” x 53”7)—320 pages. Gives data
on over 180 power tubes having plate-
input ratings up to 4 kw and on as-
sociated rectifier tubes. Provides basic
information on generic types, parts
and materials, installation and applica-
tion, and interpretation of data. Con-
tains circuit diagrams for transmitting
and industrial applications. Features
lie-flat binding. Price $1.00.*%

# RCA INTERCHANGEABILITY DIREC-
TORY OF INDUSTRIAL-TYPE ELECTRON
TUBES—ID-1020-G (1078” x 838”)—12
pages. Lists more than 2500 basic type-
designations for 22 classes of industrial
tube types; shows the RCA Direct Re-
placement Type or the RCA Similar
Type, when available. Single copy free
on request.

® RCA INDUSTRIAL RECEIVING-TYPE
TUBES—RIT 104E (1076” x 838”)—32
pages. Concise technical data on 225
types used in military, industrial, and’
commercial equipment. Includes appli-
cation guide, chart of prototype versus
similar RCA iadustrial types, inter-
changeability list of domestic versus
RCA replacements, terminal diagrams,
and socket and connector information.
Price 30 cents.*

® RCA RECEIVING TUBES AND PIC-
TURE TUBES—1275M (1078” x 834”)
—56 pages. New, enlarged, and up-to-
date booklet contains classification chart,
application. guide, characteristics chart,
and base and envelope connection -dia-
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grams on more than 1300 entertainment
receiving tubes and plcture tubes.. Price
40 cents.*t .

RCA INTERCHANGEABILITY DIREC-
TORY OF FOREIGN vs. U.S.A. RECEIV-
ING-TYPE ELECTRON TUBES—ERT-
197E (83%” x 107" )—8 pages. Covers
approximately 800 foreign tube types
used principally in AM and FM radios.
TV receivers, and audio amplifiers. In-
dicates U.S.A. direct replacement type
or similar type if available. Price 10
cents.*

4 RCA PHOTOCELLS—CSS-800 (10%”
x 83”)—36 pages. Contains a se-
lection of photocell-circuit diagrams;
technical data and characteristic curves
of RCA photoconductive, photojunc-
tion, and photovoltaic cells; interchange-
ability information. Also contains rep-
resentative circuits. Price 40 cents.*$

® RCA NUVISTOR TUBES FOR INDUS-
TRIAL AND MILITARY APPLICATIONS
—1CE-280 (1078"” x 838”)—16 pages.
Describes unique features of nuvistors
and includes tabular data, dimensional
outlines, curves, terminal diagrams, and
socket information. Price 25 cents.*t

® RCA COMMAND TUBES—RIT-105—
36 pages. Detailed technical data for
six “command” types including types
12ATTWA, 5654, 5670, 5751, 5814A,
and 6136. These types are interded for
use in critical industrial, aircraft, and
other equipment requiring exceptional
stability and reliability under severe en-
vironmental conditions. Price 40 cents.*

® RCA NOVAR TUBES—ICE-311—12
pages. Describes unique features of
novar tube types and includes tabular
data, dimensional outlines, curves, and
terminal diagrams. Single copy free on
request.

& RCA PHOTOMULTIPLIER AND IMAGE
TUBES—PIT-700 (107" x 838”)—36
pages. Includes concise data on RCA
photomultiplier tubes, gas and vacuum
photodiodes, sockets and shields for
phototubes, and dimensional outlines
for photo and image tubes. Price 60
cents.*

RCA RECEIVING TUBE MANUAL

® PRODUCT GUIDE FOR RCA POWER
TUBES—PWR-506A—32 pages. Con-
tains tabulated data on all RCA power
tubes in order of type desxgnatxon within
each general class of service. Includes
maximum ratings, temperature ratings,
heater or filament requirements, outline
drawings, and basing diagrams. Price 15
cents.*

RCA INDUSTRIAL TUBES PRODUCT
UIDE—TPG-200 (107" x 83%”)—28
pages. Covers all RCA industrial-tube
product lines. Gives a brief description
of each product line together with quick-
selection data. Single copy free on re-
quest.

@ RCA POWER TUBES CLASSIFICATION
CHARTS—PWR-504—12 pages. Groups
all power tube types by their rated
classes of service and lists them in order
of power capability. Price 15 cents.*

# RCA STORAGE TUBES AND CATHODE-
RAY TUBES—STC-900A—16 pages.
Contains technical information on RCA
storage tubes, special-purpose kine-
scopes and oscillograph-type cathode-
ray tubes including display-storage tubes,
computer-storage tubes, radechons, scan
conversion tubes, flying-spot tubes,
monitor, projection, transcriber, and
view-finder kinescopes; as well as
data on fluorescent screens. Price 15
cents.*

@ RCA TRAVELING-WAVE TUBE CLASSI-
FICATION CHARTS—MWD-101B—4
pages. Contains catalog-type data. Sin-
gle copy free on request.

RCA PENCIL TUBE CLASSIFICATION

HARTS—MWD-102A—4 pages. Con-

tains catalog-type data. Single copy free
on request.

# RCA SOLID-STATE DEVICE CLASSIFI-
CATION CHARTS—MWD-104B—4
pages. Contains catalog-type data for
solid-state microwave devices. Single
copy free on request. :

@ RCA CAMERA TUBES—CAM-600A—
26 pages. Contains classification charts,
defining data and typical characteristic
curves for RCA image orthicons and
vidicons. Camera tubes recommended
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recommended for new equipment de-
sign are high-lighted. Price 50 cents.*

® TECHNICAL BULLETINS—Authorized
information on RCA receiving tubes,
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.

Semiconductor Products

® RCA SEMICONDUCTOR PRODUCTS
HANDBOOK—HB-10. Two binders,
each 738” L x 5%8” W x 27" D. Con-
tains over 1000 pages of loose-leaf data
and curves on RCA semiconductor
devices such as transistors, silicon rec-
tifiers, and semiconductor diodes. Avail-
able on a subscription basis. Price
$10.00* including service for first year.
Also available with RCA Electron Tube
Handbook HB-3 at special combina-
tion price of $25.00.*

® RCA SILICON CONTROLLED RECTI-
FIER EXPERIMENTER'S MANUAL—KM-70
(83%” x 53%”)—80 pages. Contains 14
practical and interesting control cir-
cuits that can be built with a comple-
ment of active devices available in kit
form. Includes photographs, schematic
diagrams, and descriptive writeups. Also
includes brief descriptions of solid-state
components used (rectifiers, transistors,
SCR’s) and short section on trouble-
shooting. Price 95 cents.*{

® RCA TRANSISTOR MANUAL—SC-12
(838” x 5%38”)—480 pages. Contains
up-to-date definitive data on over 630
semiconductor devices including tunnel
diodes, silicon controlled rectifiers, va-
ractor diodes, conventional rectifiers,
and many classes of transistors. Fea-
tures easy-to-understand text chapters,
as well as tabular data on RCA discon-
tinued transistors. Contains over 40
practical circuits, complete with parts
lists, highlighting semiconductor-device
applications. Price $1.50.%}

® RCA TUNNEL DIODE MANUAL—
TD-30 (838" x 538”)—160 pages. De-
scribes the microwave and switching
capabilities of tunnel diodes. Contains
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information on theory and character-
istics, and on tunnel-diode applications
in switching circuits and in microwave
oscillator, converter, and amplifier cir-
cuits. Includes data for over 40 RCA
germanium and gallium arsenide tun-
nel diodes and tunnel rectifiers. Price
$1.50.%%

¥ RCA SEMICONDUCTOR PRODUCTS
GUIDE—SPG-201A  (107” x 83%”)
—20 pages. Contains classification
chart, index, and ratings and char-
acteristics on RCA’s line of transistors,
silicon rectifiers, semiconductor diodes,
and photocells. Single copy free on re-
quest.

& RCA SILICON RECTIFIERS—62S25—6
pages. Describes RCA’s line of diffused-
junction rectifiers. Includes maximum
ratings and characteristics plus rectifier
circuit chart which shows voltage and
current relationships together with
waveforms for single and polyphase
rectifier circuits. Single copy free on re-
quest,

® RCA SILICON RECTIFIER INTER-
CHANGEABILITY DIRECTORY — 1CE-
229A—16 pages. Contains replacement
information, ratings, characteristics, and
physical dimensions for more than 400
silicon and selenium rectifiers. Price 25
cents.*

# RCA SILICON POWER RECTIFIERS—
62S10—8 pages. Contains technical data
on RCA’s line of diffused-junction sili-
con power rectifiers. Includes quick-
selection guide for stud-type and high-
voltage “stack™ and “stick” type recti-
fiers. Single copy free on request.

® RCA DIFFUSED-JUNCTION SILICON
RECTIFIER STACKS AND BRIDGES—SRS-
300—10 pages. Contains technical data
on RCA'’s diffused-junction silicon recti-
fier stacks and bridges. Characteristics
of basic rectifier circuits are also given
to assist in selection of proper RCA
rectifier device. Price 20 cents.*

® RCA SMALL-SIGNAL SILICON N-P-N
TRANSISTORS—SST-210—8 pages. Con-
tains technical data on 2N2102 family
of silicon transistors including high-
voltage types, very-high voltage types,
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linear-beta types, and - general - types.
Also includes quick-reference guide.
Price 20 cents.*

Integrated Circuits

® RCA LINEAR INTEGRATED CIR-
CUIT FUNDAMENTALS—(8%4" x 53&8")
240 pages. Contains basic principals
involved in design and application of
linear integrated circuits—includes de-
scription of silicon monolithic fabri-
cation process—derivation of design
equations and performance criteria—
schematic diagrams, operating charac-
teristics, and performance data for
RCA (multiple-function silicon inte-
grated circuits for a variety of linear
applications. Price 2.00%}

Batteries

® RCA BATTERY MANUAL—BDG-111
(1078 x 834 ")—68 pages. Contains in-
formation on dry cells and batteries
carbon zinc, mercury, and alkaline
types. Includes battery theory and ap-
plications, detailed electrical and me-
 chanical characteristics, a classification
chart, dimensional outlines, and termi-
nal connections on each battery type.
Price 50 cents.*}

® RCA BATTERIES—BAT-134H (107"
x 8%”—36 pages. Technical data on
146 carbon-zinc, alkaline, and mer-
cury batteries for consumer and in-
dustrial applications. Includes replace-
ment information for 4000 portable
radios, and cross-references 860 . do-
mestic battery types to their RCA re-
placements. Price 35 cents.*}

Test and Measuring
Equipment
@ INSTRUCTION BOOKLETS — Illus-
trated instruction booklets are available

for all RCA test .instruments at the
prices indicated below.

WA—44A (Audio Signal

Generator) ......... $0.50*
WA-44C (Audio Signal

Generator) .....c.o.. 1.00*
WO-33A (Super Portable

Oscilloscope) ........1.00%

WOQO-88A (5-in. Oscilloscope) ...0.75%
WO-91A (5-in. Oscilloscope) ...1.00*
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WO-91B (5-in. ‘Oscilloscope) ...1.00%
WR-36A (Dot-Bar Generator) .0.50*
WR-46A (Video Dot/Crosshatch

, Generator) .......... 1.00*

WR-49A (RF Signal

Generator) .......... 0.50%*
WR-49B (RF Signal

Generator) .......... 1.00*
WR-50A (RF Signal

Generator) .......... 1.00*
WR-51A (Stereo FM Signal

Simulator) .......... 1.00*
WR-52A (Stereo FM Signal

Simulator) .......... 1.00*
WR-61B (Color-Bar

Generator) .......... 1.00%*
WR-64A (Color Bar/Dot/Cross-

hatch Generator) ..... 1.00*
WR-64B (Color/Bar/Dot/Cross-

hatch Generator) ..... 1.00*
WR-67A (Test-Oscillator) ..... 0.25%

WR-69A (Teievision/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*

WT-100A (Electron-Tube Micro
Mho Meter) ......... 1.75%
WT-100A (Electron-Tube Micro
Mho Meter, Ser. No.

1001 and over) ...... 2.00*
WT-100A (Tube Chart

1CE-163) ........... 3.00*
WT-110A (Automatic Electron- .

Tube Tester) ........ 0.75%
WT-110A (1CE-174 Card Punch

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

Data) .............. 1.00%
WT-115A (Color Picture Tube

Tester) ............. 0.50*
WV-37A (Radio Battery

Tester) .......c.o.... 0.25%
WV-37B (Radio Battery

Tester) ...veeeveennn 0.25%
WYV-38A (Volt-Ohm-

Milliammeter) ....... 0.50*
WV-65A (VoltOhmystf) ...... 0.25%
WV-74A (High Sensitivity

AC VIVM) ......... 0.75%
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WV-75A (VoltOhmystt) +.e...0.25*
WV-76A (High Sensitivity

AC VIVM) .........0.75*
WV-77TA (VoltOhmystt) ......0.25%
WV-778 (VoltOhmystt) ......0.25%
WV-77E (VoitOhmystt) ......1.00*%
WV-84C (Ultra-Sensitive DC

Microammeter) ......0.75*

WV-95A (Master
VoltOhmystt)

WV-97A (Senior
VoltOhmysti)

evsees.0.25%
ceeses.0.75*
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WV-98A (Senior
VoltOhmystt)

WV-98B (Senior
VoltOhmystt)

WV-98C (Senior
VoltOhmystt) .0.50*

195-A (VoltOhmystt) .........0.25%

eessss.1.00%

ceeses.1.00%

° Trade Mark Reg. U.S. Pat. Off.

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

1 Suggested price.
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Reading List

This list includes references of both elementary and advanced character.
Obviously, the list is not inclusive, but it will guide the reader to other references.
ALBERT, A. L. Electrons and Electron Devices. The Macmillan Co.

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

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

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

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

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

GHIRARDIL, ‘A. A. Radio and Television Receiver Circuitry and Operation. Rinehart
and Co., Inc.

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

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

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

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

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

MILLMAN AND SEELY. Electronics. McGraw-Hill Book Co., Inc.

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

PENDER, DELMAR, AND McILWAIN. Handbook for Electrical Engineers—Communi-
cations and Electronics. John Wiley and Sons, Inc.

PREISMAN, A. Graphical Constructions for Vacuum Tube Circuits. McGraw-Hill
Book Co., Inc.

Hickry, 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. I1. RCA Review.

RercH, H. J. Theory and Applications of Electron. Tubes. McGraw-Hill Book
Co., Inc.

RICHTER, WALTHER. Fundamentals of Industrial Electronic Ciruits. Mc-Graw-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.
TBRMAN, F. E. Radio Engineers Handbook. McGraw-Hill Book Co., Inc.
The Radio Amateurs Handbook. American Radio Relay League.

ZWORYKIN AND MORTON. Television: The Electronics of Image Transmission. John
Wiley and Sons, Inc.



@
BC
BS
C

CL
DJ

ES
F

. F+

KEY: BASING DIAGRAMS (Bottom Views)

Gas-Type Tube F— Filament LC Do Not Use,
Base Sleeve (negative only) Except As
Base Shell Fyx Filament Tap Spicjcﬂtied in
External Con- : ata
ductive Coating G Grid NC No Internal
Heater Connection—
Collector
; . H. Heater Tap for May Be Used
Deflecting Elec ‘As Tie Point
trode Panel Lamp s lle Fom
E 1 Shield H Heater Tap P  Plate (Anode)
Xternal Shie M ‘RCJ Ray-Control
Filament IC Do Not Use Electrode
Filament IS  Internal Shield S Shell
(positive only) K Cathode TA  Fluorescent Target

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

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

of RCA electron devices include:

POWER TUBES
Transmitting and
Industrial Types

TELEVISION CAMERA TUBES

Image Orthicons,
Vidicons, and
Monoscopes

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

PHOTOCELLS
Photoconductive and
Photojunction Types

INTEGRATED CIRCUITS
Digital and Linear Types

MICROWAVE TUBES
Magnetrons, Traveling-Wave
Tubes, Pencil Tubes

CATHODE-RAY TUBES
Special-Purpose Kinescopes,
Storage Tubes, and
Oscillograph Types

SPECIAL TYPES
Vacuum Gauge Tubes,
Image Converters

SEMICONDUCTOR DEVICES
Germanium and Silicon
Transistors, Silicon Rectifiers
Tunnel Diodes,

Silicon” Controlled Rectifiers,
Memory Devices

THYRATRONS and IGNITRONS

RADIO CORPORATION OF AMERICA

ELECTRONIC COMPONENTS AND DEVICES

HarrisoN, N. J.
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