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ELECTRICAL AND MECHANICAL SPECIFICATIONS
FOWER RATING ANTENNA INPUT
Source 105-129 volts, 60 cycle a-c IMPEDANCE
Consumption VHE Balanced 300 ohm
RA-166, 167, 170 e 225 watts UHF Balanced 300 ohm
RA-168, 169, 171 s 240 watts
FERA1G6, 167, 170 Channels 2 through 13
NUMBER OF TUBES RA-166, 3 170ucnnesciserseens annels rou,
RA-166, 167, 170.coummmm 22 plus 3 Rectifiers and RA-168, 169, 171 ...uww. Channels 2 through 83
1 CRT
INTERMEDIATE FREQUENCIES
23 plus 3 Rectifiers, 2 Cry- Video I-F Caffief..mmmn 45.75 mc
RA-168, 169, 171 s stals and 1 CRT Sound LF Carrier.. o - 215.25 mc
. . . Sound Intercarrier requency,. .5 mc
OPERATING CONTROLS.............. - ﬁ%ﬂO%HSEICC'g;ln[;,ﬂec’g:;;gg Ad)acent Channel Sound Trap 47.25 mc
Volume and On-Off. PICTURE TUBE
Type RA-166, 168: 17HP4
HIDDEN FRONT PANEL RA-167,169, 170, 171: 21FP4A
CONTROLS Dimensions. RA-166, 168: 11 x 1414
RA-166, 167, 168, 169 RA-167, 169, 170, 171:
Operating, Brfigl;_tlneg, ‘tﬁnll-lm}d Hold 137 x 1914
an orizon! O,
Service Vertical Size and Vertical CRT HIGH VOLTAGE........ccccrrnnen 145 kv
A:170. 171 Linearity SWEEP DEFLECTION..............mmmmne Magnetic
RA-170, 5 .
Operating Brightness, Tone, Vertical Hold, FO€YS Automatic Electrostatic
Horizontal Hold and Phono-TV  LOUDSPEAKER
Switch Size. Table Model: 5 inch
Setvice. Vertical Size and Vertical Console: 10 inch
Linearity Impedance 3.2 ohm at 400 cycles




TUBE COMPLEMENT

Symbol Type Function Symbol Type Function
V101 6BK7 R-F Amplifier V212 6AUG6 AGC Amplifier
V102 6J6 R-F Oscillator and Mixer V213 6AB4  Vertical Oscillator
V151 6J6 UHF Oscillator V214 6AT6 1st Audio ‘Amplifier
V201 6CB6 Ist Video I-F V215 6W6-GT 2nd Audio Amplifier
V202 6CB6 2nd Video I-F V216 654 Vertical Deflection Amplifier
V203 6CB6 3rd Video I-F V217 5Y3-GT  Power Rectifier . '
V204 6CB6 4th  Video I-F V218 5Y3-GT  Power Rectifier
V205 6GALS/ Sound Converter and Video Detector V219 6SN7-GT Horizontal Oscillator
12AU7 V220 6BQG6-GT Horizontal Deflection Amplifier
V206 6AUG Sound I-F V221 6AX4-GT Damper
V207 GALS Ratio Detector V222 1B3-GT  H.V. Rectifier
V208 12AU7 Ist and 2nd Sync Clipper V223 12AU7 Sync Noise Inverter and Voltage
V209 12AT7 3rd Sync Clipper and Phase Splitter Regulator
V210 GALS Horiz. Phase Detector V401 17HP4; CRT
V211 12BY7  Video Amplifier 21FP4A
3RD SYNC CLIPPER VERT. 0OSC. POWER RECT. VERT. DEFL.
8 PHASE SPLITTER AMP,

IST AND 2ND NOISE INVERTER HOR. PHASE POWER RECT. H.V. RECT.
SYNC CLIPPER 8 REGULATOR DETECTOR

IST V.I.F. YOKE
CONNECTOR
2ND V.I.F, DAMPER
VHF MIXER
AND 0SC.
HOR. DEFL.
AMP.
VHF R-F
AMP. HOR. 0SC.
3RD V.I.F. AGC AMP.
SPEAKER
UMF OSC. CONNECTOR
UHF XTAL 2ND AUDIO
4TH V.I.F. MIXER SOUND I.F. VIDEO AMP. AMP.
UHF XTAL SOUND CONVERTER IST AUDIO
HAR. GEN. VIDEO DET. RATIO DET. AMP.

The RA-171 Chassis



SECTION |
GENERAL DESCRIPTION

The new Du Mont RA-166/171 chassis are high-
performance units designed to provide high-definition pic-
tures and outstanding fringe area reception. RA-166, 167
and 170 chassis are designed to receive all VHF channels
and are easily adapted for UHF. The RA-168, 169 and
171 chassis are designed to receive all 82 VHF and UHF
channels. The circuitry of all chassis is of similar design.

Among the many outstanding features found in these
new chassis are:
I. Low-noise cascode 12-channel switch-turret VHF
tuner for superior fringe area performance.

2. One dial tuning of all 82 VHF and UHF channels
on VHF-UHF models.

3. Non-UHF models easily adapted for UHF by sub-

stitution of tuner strips.

4. Du Mont’s Selfocus™ Teletron*—provides fully auto-
matic focus—eliminates focus control.

5. Four-stage, 41-mc, stagger-tuned, intercarrier video
i-f strip for maximum sensitivity and high-definition
pictures.

6. Fast acting keyed and delayed AGC, provides in-
stantaneous control of receiver gain and automatical-
ly adjusts for both strong and weak signals.

7. Vertical retrace blanking circuit—eliminates retrace
lines at all control settings.

8. Conveniently located controls—the most used con-
trols are on the front panel, rear controls are easily
accessible.

9. Shipped completely adjusted ready for installation.
*Trade Mark

SECTION 1I
CIRCUIT DESCRIPTION

A block diagram of the RA-166/171 chassis is shown
in figure 1. The RA-168, 169 and 171 are UHF-VHF re-
ceivers equipped with separate UHF and VHF tuners
coupled to a single control shaft. In the RA-166, 167 and
170, only the VHF tuner is provided. The VHF tuners in
all models are of similar design.

The VHF tuner is of the switch-turret type. 13
switch positions are provided. When the tuner is switched

to the thirteenth position, in receivers equipped with UHF
tuners, the input of the VHF tuner is switched to the
output of the UHF tuner, and the necessary circuits are
switched to enable the VHF tuner to operate as a 41 mc
i-f amplifier.

The video i-f strip consists of four stagger-tuned
6CB6 amplifier stages. The video i-f is 45.75 mc and the
sound i-f is 41.25 mc. Separate video detector and sound
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Figure 1. Block diagram of RA-166/171 chassis.
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converter diodes are provided. This provision increases the
amount of signal available at the input of the sound i-f
amplifier, as compared to that obtained when a single
diode is used. A single high-gain video-amplifier stage is
employed.

The sync takeoff is in the plate circuit of the video
amplifier. Three sync-clipper stages are used. The output
of the third sync clipper is fed to a phase-splitter stage
which provides out-of-phase sync signals required for
operation of the horizontal phase detector. A multivibra-
tor type horizontal-oscillator circuit is employed. A ring-
ing circuit is provided in the oscillator circuit for im-
proved stability.

A single 6BQ6-GT is used in the horizontal-output
stage. A high-efficiency flyback-type high-voltage supply
provides 14.5 kv for application to the CRT.

A keyed a-g-c circuit similar to that employed in RA-
164-165 chassis is used. The a-g-c system also includes
a tuner a-g-c delay circuit to provide a wide range of con-
trol for maximum performance in fringe - and strong -
signal areas. A voltage regulator tube is provided in the
a-g-c amplifier circuit to improve a-g-c stability.

The vertical-sync signal is taken off at the cathode of
the phase-splitter stage and applied to a printed-circuit
integrator network. A multivibrator circuit performs
the combined functions of vertical oscillator and output
stage.

As previously mentioned a separate sound-converter
diode is provided. The output of the sound converter is
applied to the input of a 4.5 mc intercarrier sound i-f
stage. A ratio sound detector is employed. To secure
optimum sound quality two stages of audio amplification
are used.

In the following paragraphs a more detailed descrip-
tion is given of those circuits which are not familiar to the
technician.

UHF - VHF TUNERS. RA-168, RA-169 and RA-171
chassis are designed to receive all 82 UHF and VHF chan-
nels and are equipped with both UHF and VHF tuners.
RA-166, RA-167 and RA-170 chassis are designed to re-

ceive the 12 VHF channels and are easily converted for
UHF reception. The VHF tuners used in all models are
of similar design. They are of the conventional switch-
turret type, similar to those used in RA-160-162 and RA-
164-165 Telesets. Since most technicians are familiar with
this type of tuner it will not be described in detail here.

A block diagram of the VHF and UHF tuners, show-
ing the circuit arrangement when receiving the UHF
channels, is shown in figure 2. The UHF tuner is of the
continuous-tuning type and provides coverage of the
complete UHF television band (470-890 mc). 300-ohm
balanced input is used. The incoming UHF signal is
coupled to a tuned preselector. The preselector consists
of two tuned circuits which pass the desired channel and
attenuate all other signals. The output of the preselector
is applied to a crystal mixer.

The UHF tuner oscillator operates at one half the
required frequency and its second harmonic is injected
into the mixer circuit. The second-harmonic signal is ob-
tained by applying the oscillator fundamental to a crystal
harmonic generator. A tuned circuit is provided to select
the proper harmonic.

The oscillator frequency is chosen to provide a second
harmonic 41.25 mc higher than the incoming sound car-
rier, in order to produce a sound i-f of 41.25 mc and a
video i-f of 45.75 mc in the output of the mixer. A
link-coupling network is provided in the mixer output cir-
cuit. The UHF tuner output signals are fed from this
coupling circuit to the input of the VHF tuner by means
of a short length of 73-ohm coax.

The VHF tuner is provided with 13 switch-turret
positions. To receive the UHF channels the tuner is
switched to the thirteenth, or UHF position. In this posi-
tion the tuner oscillator is disabled and the r-f and mixer
stages operate as 41-mc i-f amplifiers. Note that the in-
coming signal is converted only once and that the UHF
tuner is a true tuner, not a converter.

When receiving VHF signals the B+ is removed from
the UHF tuner and the input of the VHF tuner is con-
nected to the VHF antenna. This is accomplished by a
slide switch which is actuated by the Station Selector.
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Figure 2. Block diagram of UHF-VHF Tuners.




PRESELECTOR CIRCUITS. — As previously mentioned the
preselector consists of two inductively-coupled tuned cir-
cuits. Conventional tuned-circuit construction cannot be
used in the UHF tuned circuits, consequently a special
type high-Q low-loss circuit referred to as a capacitively-
tuned, shorted coaxial line is used as shown in figure 3.

To aid in explanation of the preselector a low-fre-
quency equivalent circuit is shown in figure 4A. The cir-
cuit configuration of the preselector is shown at B. The
preselector tuned circuits are labeled 1 and 2.

The construction of these circuits is based upon the
fact that transmission lines exhibit the same properties as
do tuned circuits. For this reason the preselector circuits
are referred to as transmission-line tuned circuits. For the
benefit of the technician who is not familiar with this
property of transmission lines a brief discussion follows.

An ordinary parallel-resonant circuit consists of an
inductance and a capacitance as shown in figure SA. At
its resonant frequency this circuit presents a very high
impedance. At frequencies above its resonant frequency
the inductive reactance, XL, is greater than the capacitive
reactance, Xc. Since the greatest current flows through
the smallest reactance, the capacitor current is greater than
the inductor current, and the circuit is predominantly
capacitive.

At frequencies below the resonant frequency of the
circuit the capacitive reactance, Xc, is greater than the
inductive reactance, XL, the current through the inductor
is greater than that through the capacitor, and the cir-
cuit is predominantly inductive.

—Circuit Description

A section of transmission line an exact electrical
quarter-wave length long, shorted at one end, acts just
the same as a parallel-resonant circuit. This property of
transmission lines is due to the fact that it has both capaci-
tance and inductance, as shown in figure $B. The line
shown is of the coaxial type. When current passes through
the inner lead a field is set up around the lead, conse-
qently the lead has inductance. The capacitance necessary
to complete the tuned circuit exists between the inner and
outer conductors and is represented by the dotted capaci-
tors in figure SB. This capacitance is referred to as distri-
buted capacitance and while it is not a “lumped constant”
capacitor, as we ordinarily expect to find in a tuned cir-
cuit, it performs the same function.

As in the parallel-resonant circuit in figure SA, the
quarter-wave line is a high impedance at its resonant fre-
quency. Above its resonant frequency it is predominantly
capacitive, while below its resonant frequency it is pre-
dominantly inductive. Stating it another way, a trans-
mission line shorter than a quarter wavelength at a given
frequency is inductive at that frequency. The fact that
a shorted section of transmission line is inductive under
certain conditions is important because this characteristic
is taken advantage of in the design of the UHF tuner.

A transmission line less than a quarter-wavelength
long can therefore be used as the inductor in a parallel-
resonant circuit. By adding sufficient capacitance between
the inner and outer conductors, as shown in figure 5C,
it can be resonated at the desired frequency. If the capaci-
tor is made variable the circuit will be tunable over a
band of frequencies.
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Comparing figure SC with the preselector tuned cir-
cuits in figure 4B we can see that they are the same. A
form of link coupling is used between the preselector
tuned circuits. Since the inductance for the circuits is
supplied primarily by the inner conductor of the trans-
mission line, the link must be located inside of the line.
Partial turns of wire serve as the two links required (3 and
4 in figure 4B). They are brought out through holes in
the outer conductors.

The same type of inductive coupling is also used be-
tween the input tuned circuit and the antenna. Two
coupling loops are used to provide a 300-ohm balanced
input (5 in figure 4B).

The output of the second preselector circuit is
coupled to the mixer by means of a tap on the inner con-
ductor (6 in figure 4B). This method of coupling is the
same as the tapped coil of figure 4A.

The physical construction of the preselector tuned cir-
cuits is shown in figure 6. The box in which the tuner
is mounted forms parts of the outer conductors of the
tuned lines. The inner conductors are hollow U’s, as
shown in the figure. The inner conductors also serve as
the stator plates of the tuning capacitors:

A shield located between the first and second pre-
selector circuits forms one side of the outer conductors
of the tuned lines.

The tuning-capacitor rotor plates are of the straight-
line frequency type. Four rotor plates are used in each
capacitor. The end plates are slotted so that they may be
bent in sections to correct tracking and passband char-
acteristics over the tuning range.

Each line section is provided with a metal tab attached
to the inner surface of the outer conductor. These tabs
are used as trimmer capacitors to correct for normal pro-
duction variations. They are adjusted by bending them
closer to or farther from the inner conductors of the

tuned lines, and are adjusted with the tuning-capacitor
rotors completely unmeshed, to establish the high end of
the tuning range.

As shown in figure 3, two coupling loops are used be-

tween the preselector tuned circuits. The upper loop,
L162, is effective primarily at the low-frequency end of
the band, while the lower loop, L163, is effective primarily
at the high-frequency end of the band.
THE UHF OSCILLATOR. The UHF oscillator uses a
push-pull, tuned-plate, tuned-grid circuit. To avoid the
need for a special tube type, and permit the use of an
existing type of known reliability, the oscillator is
operated at one half the required frequency. Operation in
this menner also results in greater stability and uniformity
in manufacture.

A 6J6 dual triode is used in the oscillator. The plate
tank coil is a flac piece of sheet metal shaped as shown in
figure 6. This type of construction results in greater
uniformity of inductance and lead dress.

Plate-circuit tuning is accomplished by means of split-
stator capacitor C4. The rotor of this capacitor is ganged
with those of the preselector and harmonic selector cir-
cuits. The grid circuit is tuned by L153 which is self
resonant at the lower end of the tuning range and main-
tains the proper oscillator signal amplitude at these fre-
quencies.

C156 and C157 provide the feedback necessary to
maintain oscillation. Coil L2 is provided to permit adjust-
ment of the plate circuit inductance. C152 is used to ad-
just the oscillator tracking at the high end of the tuning
range.

In order to produce a 41.25-mc sound i-f and a 45.75-
mc video i-f the local-oscillator signal must be tunable
from 517 mc to 931 mc. Since the oscillator operates at
half the required frequency it tunes from 258.5 mc to
465.5 mc.

The oscillator output is applied to a crystal harmonic

Figure 4. A—Low frequency equivalent of the preselector
circuits. B—The actual preselector using tuned coaxial lines.
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generator, CR101, by means of coupling link L164. The
crystal distorts the oscillator signal making it rich in
harmonics. From the harmonic generator the signal is
fed to a harmonic-selector circuit. The harmonic selector
is a tuned circuit identical to the preselector circuits, ex-
cept for frequency range. It is tuned to the second
harmonic of the oscillator, the frequency required for
mixer injection.

The oscillator second harmonic is applied to the crystal
mixer, CR102, by means of a tap on the inner conductor
of the harmonic-selector tuned line. L158 is an r-f choke.

The mixer output appears across i-f coil L155. This
coil is slug tuned to permit adjustment for proper band-
pass. From this point the signal is link coupled (L156)
to a short length of 72-ohm coax, through which the
signal is fed to the VHF tuner input.

The look point in the mixer-output circuit is used in
production to observe the tuner bandpass and check the
mixer injection current.

As pointed out previously the VHF tuner is pro-
vided with 13 switch-turret positions. To receive the
UHF channels the Station Selector is placed in the
thirteenth position. When this is done the VHF oscillator
is disabled, and the necessary tuned circuits are switched
in the VHF tuner so that the r-f amplifier and the mixer
operate as 41 mc i-f stages.

In addition to the above, placing the Station Selector
in the thirteenth position actuates a slide switch, S101 in
figure 3, which applies B+ to the UHF tuner and connects
the VHF tuner input to the UHF tuner output.

VIDEO I-F STRIP. — Four 41-mc stagger-tuned video
i-f stages, employing 6CBé6 tubes, are used. The grid cir-
cuit of the first video i-f stage is double tuned. All other
coupling circuits are single tuned. A 47.25 mc adjacent-
channel sound trap is provided. This trap is of the ab-
sorption type and is located in the plate circuit of the
second video i-f stage. A-g-c voltage is applied to the
first three stages.
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CIRCUITS

Circuit Description

VIDEO DETECTOR AND AMPLIFIER. — One-half of
a 6ALS twin diode serves as the video detector. D-c
coupling is used between the detector and the video ampli-
fier, as well as between the video amplifier and the CRT.
A single high-gain video-amplifier stage employing a
12BY7 tube, is used.

The contrast control is located in the video-amplifier
stage and consists of a potentiometer, connected between
the cathode of the tube and ground. This potentiometer
varies the bias and hence the gain of the video-amplifier
stage.

A-G-C CIRCUITS. — A keyed a-g-c system with pro-
visions to delay application of a-g-c voltage to the tuner
r-f amplifier is used. The system posseses the excellent
noise immunity and rapidity of action characteristic of
keyed systems. In addition the delay provision greatly im-
proves performance in both weak and strong-signal areas.

The tuner a-g-c voltage remains at the minimum per-
missible value (—.5 volts) on weak signals. This permits
the tuner r-f amplifier to operate at full gain, maintaining
maximum signal-to-noise ratio and minimizing picture
snow. Adequate a-g-c is maintained on weak signals by
the voltage applied to the i-f stages.

The tuner a-g-c delay also makes it possible to select
component values in the a-g-c circuit which permit the
tuner a-g-c voltage to rise rapidly at higher signal levels. As
a result maximum performance is obtained over a wider
range of input signal levels, with a given a-g-c control
setting.

The a-g-c circuit is shown in figure 7. A 6AUé6
sharp cut-off pentode is used as a keyed a-g-c amplifier
(V212). The composite video signal, at the plate of the
video amplifier, is applied to the grid of V212, through
R256. Since d-c coupling is used, a portion of the plate
voltage of the video amplifier appears at V212’s grid,
making it positive with respect to ground.

A positive d-c potential is applied to the cathode of
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Figure 6. The UNF tuned circuits.

Figure 7. The a-g-c¢ circuit.
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V212. This positive voltage is obtained from the cathode
of the regulator tube, V223. The positive voltage applied
to V212’s cathode is greater than the voltage at its grid,
consequently the tube is negatively biased.

The composite video signal on the grid of V212 is
positive. The grid is biased sufficiently beyond cut off
so that only the sync pulses drive the grid out of cut off.

A positive pulse, obtained from terminal 4 of the
horizontal output transformer, is applied to the plate of
V212 through C238, R239 and R241. This positive
horizontal pulse occurs at the same time as the sync pulse
at the grid, causing the tube to conduct. As a result a
negative voltage is developed at the plate of V212. The
a-g-c amplifier is similar to the one used in the RA-164-
165 chassis, and the reader is referred to the October, 1952
issue of the Service News for a more detailed description
of its operation.

R264 and C245, at the plate of V212, function as a
filter which removes most of the horizontal pulse com-
ponent. The total a-g-c voltage is developed across R24S$
and R263. This voltage is appplied to the tuner a-g-c
delay network, shown in figure 7 within the dotted lines.

To simplify the explanation of the delay network it
has been shown in figure 8 with the diodes and capacitors
removed. The negative a-g-c voltage produced by V212
appears at point A, causing a current to flow through
R245 and R263 in the direction indicated by the dotted
arrows. If we assume that this current is 225ua (.000225
amps), point A will be approximately —55 volts with
respect to ground. As shown in the figure a bucking volt-
age of 4270 volts is applied to R215, producing a cur-
rent through the circuit as indicated by the solid arrows.

TUNER
A-G-C

R205
220K

w @ v B[O = 0]

R210 R2I5 270v
R245 220K 2.2 MEG.
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Figure 8. Simplified schematic of a-g-c delay net work show-
ing currents produced by the a-g-¢ amplifier and
the bucking voltage.
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Figure 9. Operation of the delay circuit.

The total resistance of R263, R245, R210 and R215 is
2,667,000 ohms, therefore the current due to the 4270
volts is approximately 100 pa. (.0001 amps).

Since the direction of the current due to the bucking
voltage is opposite that due to V212, the currents sub-
tract and the resultant current through R263 and R24s
is 125 wa (225 pa minus 100 pa), flowing from point A
to ground. As a result point A becomes approximately 31
volts negative with respect to ground. The a-g-c volt-
age for the i-f stages is taken off at the junction of R24§
and R263. The voltage at point A divides across these
resistors producing approximately —5.9 volts at the i-f
a-g-c take off.

Since point A is 31 volts negative and point C is 270
volts positive, the total drop across R210 and R215 is
301 volts. This voltage divides across the resistors pro-
ducing a drop across R210 of approximately 27 volts.
Thus point B is 27 volts positive with respect to point A,
making it 4 volts negative with respect to ground. The
tuner a-g-c voltage is taken off at point B and is applied
to the tuner r-f amplifier through R205.

So far we have explained how the bucking voltage re-
duces the a-g-c voltage. The delay action of the circuit
will be described with reference to figure 9. Referring
to figure 9A assume that the same conditions exist as in
figure 8. Point A is =31 volts and point B is —4 volts.
Now assume that the voltage at point A is gradually made
less negative. This will cause the voltage at point B to
also gradually become less negative.

When the a-g-c voltage at point A is reduced to ap-
proximately —27 volts, the voltage at point B will be
zero. A further reduction in the voltage at point A will
cause the voltage at point B to become positive. Provi-
sions have been made in the a-g-c circuit to prevent point
B from becoming positive. This is accomplished by the
addition of diode V214, as shown in figure 9B.

When the voltage at point A is sufficiently negative to
produce a negative voltage at point B the plate of the
diode is negative and it does not conduct. Therefore it
has no effect on the circuit. However, when the voltage
at point A is reduced, so that point B tends to become
positive, the diode begins to conduct. Under these condi-
tions the diode acts as a very low resistance to ground
(practically a short circuit) and point B remains at zero
potential.

Now let’s examine what occurs as the signal level at
the input of the receiver changes. If the signal is very
weak the a-g-c voltage at point A is not very negative.
Point B tends to become positive but the action of the
diode keeps it at zero potential. As the signal strength
rises the voltage at point A becomes more negative. How-
ever, point B remains at zero until the signal level is
great enough to produce approximately —27 volts at point
A. The diode now ceases to conduct and as the input
signal level continues to increase, making point A more
negative, point B also becomes negative and a-g-c voltage
is applied to the tuner r-f amplifier.

In this way application of a-g-c voltage to the tuner
is delayed until the input signal reaches a pre-determined



level. It should be noted that negative a-g-c voltage is
being applied to the i-f stages at all times because point
A is always negative.

To prevent the plate current of the r-f amplifier from
exceeding the maximum tube ratings, a minimum grid
bias of —.5 volts must be maintained on the tube. This
bias is obtained from the plate of diode number 2 in
figure 7. When the voltage at point B, in figure 7, is
zero the plate of diode 2 assumes a potential of —.5 volts,
due to contact potential. This contact potential is pro-
duced by random electrons which strike the plate of the
diode and create a current flow in R205.

C205 and C210 at the plate of diode 2 are bypass
capacitors. C205 prevents r-f signals from the tuner from
entering the a-g-c circuits. C210 eliminates the remain-
ing horizontal pulse component from the a-g-c voltage.

As shown in figure 7 a voltage regulator tube (V223A)
is provided to stabilize the cathode voltage on the a-g-c
amplifier. The addition of this tube prevents line voltage,
or power supply load fluctuations from affecting the a-g-c
voltage.

When the current through the a-g-c amplifier (V212)
increases, the drop across R262 and the bias on V223 A also
increases. This results in a drop in current through V223A
and R262 which tends to compensate for the original
change. As a result the bias on V212 is held at a compara-
tively constant value.

SYNC CIRCUITS. — The sync circuits consist of a noise
inverter, three sync-clipper stages and a phase splitter, as
shown in the block diagram of figure 10.

The composite-video signal is applied to the grids of
the noise inverter and the first and second sync clippers.
The noise inverter is biased so that it is normally cut
off. When a noise pulse occurs, whose amplitude exceeds
that of the sync signal, the noise inverter is driven out of
cut off and the noise pulse appears at its plate. The out-
put of the noise inverter is coupled to the grids of the first
and second sync clippers. Since a phase reversal occurs

Circuit Description

in the noise inverter, the noise pulse arrives at the first
and second sync clipper grids 180° out-of-phase with the
composite-video signal and the noise pulse is cancelled
at the grids.

The first sync clipper passes only horizontal sync in-
formation and the second sync clipper only vertical sync
information. The separated horizontal and vertical sync
signals are recombined in the output of the sync clippers
and fed to the input of the third sync clipper. The third
sync clipper is biased so that it clips near sync tip, to re-
move noise present on the sync pulse.

The output of the third sync clipper is fed to the
grid of the phase splitter. This stage provides additional
clipping action and in addition provides out-of-phase sync
signals for application to the horizontal phase detector.
The vertical sync is taken off at the cathode of the phase
splitter.

NOISE INVERTER. — The composite-video signal at the
plate of the video amplifier is applied to the upper end
of R238 in figure 11. R238, R302 and R303 form a volt-
age divider. That portion of the signal which appears
across R303 is applied to the grid of the noise inverter,
V223B. Since d-c coupling is used between the video-
amplifier plate and the grid of V223B, part of the video-
amplifier plate voltage is applied to the grid, making it
positive. A positive potential, obtained from the cathode
of V208A, is applied to the cathode of V223B through
R305. The positive cathode voltage is sufficiently greater
than the positive grid voltage to bias the tube beyond cut
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Figure 10. Block diagram of sync circuits.
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off and prevent it from conducting on any part of the
composite-video signal, as shown in figure 12. Therefore
under normal operating conditions there is no signal at
the plate of this stage.

When a noise pulse occurs whose amplitude exceeds
that of the sync, it drives the tube into conduction and
appears in its output, as shown in figure 12. The output
of the noise inverter is coupled to the grid of the first
sync clipper. The signal at this point is shown in figure
13. A shows the composite-video signal obtained from the
junction of R238-R302 and applied to the grid of the
first sync clipper (V208A) through R240. B shows the
noise pulses which are coupled from the plate of V223B
to the grid of V208A, through C236. Note that the
polarity of the noise pulses from the plate of V223B is
opposite that of those in the composite-video signal. As
a result the noise pulses cancel and the resultant signal ap-
pears as shown at C. Only a small portion of the noise
still remains. In this way a large portion of the noise
in the composite video signal is eliminated before applica-
tion to the sync clippers.

FIRST SYNC CLIPPER. — That portion of the composite-
video signal which appears across R302 and R303 is
applied to the grid of the first sync clipper in conjunction
with the output of the noise inverter. The noise cancella-
tion action previously described takes place at this grid.
Since the video-amplifier plate is d-c coupled to V208A,
the grid is positive. A positive cathode voltage, exceeding
this positive grid voltage, is developed across R285-C215,
negatively biasing the tube. The operating conditions of
the tube are shown in figure 14. The grid bias point of
V208A is well beyond cut off, so that the tube conducts
only on the horizontal-sync pulse, and the video and
blanking information do not appear in its output.

In addition to eliminating the video and blanking in-
formation V208A removes most of the vertical-sync
signal. This occurs as a result of the cathode-bias network,
R285, C215 and R268. The signal at the grid of V208A
is shown in figure 15A. Since the tube does not conduct
on the video and blanking portions of the signal they have
not been shown.

The horizontal sync pulses have a duration of § micro-
seconds. During each horizontal sync pulse the tube con-
ducts, as shown in figure 15C, charging C215 as shown
at B. Since the interval between horizontal pulses is 58
microseconds (approximately 12 times the duration of each
horizontal pulse), the charge due to each pulse is dis-
sipated before the next pulse occurs, and the bias on
V208A is substantially equal to that produced by the
static current through the tube. V208A continues to
conduct on each horizontal pulse producing current
through R268, as shown in figure 15C.

Since the equalizing pulses are only 2.5 microseconds
in duration and the interval between them is long (32
microseconds), the charges on C215 due to each pulse is
dissipated before the next pulse occurs. Consequently,
the equalizing pulses also produce a signal across R268.

As shown in figure 15A the vertical sync pulses are of
much longer duration (27 microseconds) and are not as



widely separated (4 microseconds) as are the horizontal
and equalizing pulses.

As a result the vertical-sync pulses develop a large
charge across C215, as shown in figure 15B. This charge
is added to the static cathode bias on V208A, causing the
tube to remain near cut off for the duration of the verti-
cal-sync interval. Therefore, after the first vertical pulse
occurs there is very little current through V208A, and the
cathode resistor, R268.

V208A operates as a cathode follower with output
taken off across R268. As a result of the operating condi-
tions just described, only the horizontal sync, the equaliz-
ing and the leading vertical sync pulses apnear in its out-
put.

The advantage of this type of sync-clipper circuit lies
in the fact that noise pulses do not affect the bias on the
stage. Noise pulses are normally of short duration. As
noted in the previous discussion short duration pulses do
not develop a significant charge on the cathode capacitor,
C215, and therefore do not change the bias on V208A.

In the usual grid-leak biased sync clipper the bias is

determined by the peak amplitude of the signal. As a re-
sult high-amplitude noise pulses increase the grid bias,
changing the clipping level and compressing, or completely
eliminating, the sync information.
SECOND SYNC CLIPPER. — As noted in the preceding
discussion the first sync clipper, V208A, does not pass
the vertical sync signal. As a result other provisions have
been made to separate the vertical sync from the compo-
site-video signal. This is accomplished in the second sync
clipper, V208B in figure 11.

The composite-video signal at the grid of the first sync
clipper is applied to the grid of the second sync clipper
through R235. Since noise cancellation takes place at the
grid of V208A a large portion of the noise present in the
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composite-video signal is cancelled before it reaches the
grid of V208B.

Bias for V208B is obtained from the cathode of V208A,
through resistor R236. R236 and C235 function as a fil-
ter to prevent the horizontal and equalizing pulse com-
ponents, present at the cathode of V208A, from reaching
the cathode of V208B. The filter produces a slightly higher
positive voltage at the cathode of V208B. Since the grids
of V208A and V208B are at approximately the same po-
tential, this causes the negative bias on V208B. to exceed
the bias on V208A. To equalize the bias on both tubes
R237 has been connected between the video take-off line
and the grid of V208B. The addition of the resistor pro-
duces a slightly higher voltage at the grid, to compensate
for the slightly higher cathode voltage. In this manner
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Figure 16. V208B grid-voltage, plate-current waveiorms.
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V208B is negatively biased beyond cut off. The operating
conditions of the tube are shown in figure 16. Cut off
corresponds to the blanking-pedestal level.

As previously mentioned the input signal is applied to
the grid of V208B through R235. The time constant of
R235-C229 in the grid circuit is approximately 25 micro-
seconds. As a result the 5 microsecond horizontal and the
2.5 microsecond equalizing pulses produce very little volt-
age at the grid and do not drive the tube into conduction.
The 27 microsecond vertical sync pulses, being of much
longer duration, are integrated and drive the tube into con-
duction as shown in figure 16, producing a vertical-sync
pulse across cathode resistor R268. This resistor is common
to V208A and V208B and both the horizontal and vertical
sync signals appear across it.

THIRD SYNC CLIPPER. — The composite-sync signal
(horizontal, equalizing and vertical pulses) appearing across
R268 is applied to the cathode of the third sync clipper,
V209A in figure 11. R269 maintains the grid and cathode
at approximately the same d-c potential, while the addition
of C275 prevents the input signal from appearing at the
grid. The operating conditions of the stage are shown in
figure 17. Since the positive input signal is applied to the
cathode it has the same effect as a negative signal applied
to the grid, therefore the sync pulses drive the tube into
cut off. As a result the upper 40% of the sync signal is
clipped and does not appear at the plate. This clipping ac-
tion removes noise superimposed on the sync signal.

PHASE SPLITTER. — The phase splitter, V209B in figure
11, provides additional clipping and out-of-phase sync sig-
nals for application to the horizontal a-f-c phase detector.

The sync signal at the plate of V209A is applied to
the grid of V209B through coupling capacitor C231. C231
in combination with R244 form a grid-leak bias network

which biases the grid negatively. The comparatively long
vertical-sync pulse tends to charge C231 and increase the
bias on the tube, so that the sync information immediately
following the vertical-sync pulse is reduced in amplitude
at the output of the stage. To overcome this condition a
small positive voltage, obtained from the +150 volt line,
is applied to the grid through R242. This permits the
charge on C231 to leak off more rapidly so that the ampli-
tude of the horizontal sync information is not reduced.

V209B operates as a conventional triode phase splitter.
Output is obtained from both the plate and cathode cir-
cuits. The plate and cathode signals are of opposite polari-
ty as required for operation of the horizontal a-f-c phase
detector.

The vertical-sync signal is taken off at the cathode of
V209B and applied to an integrator network before ap-
plication to the vertical oscillator.
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Figure 17. V209A grid-voltage, plate-current waveforms.

SECTION III
SERVICING PROCEDURES

ION-TRAP MAGNET ADJUSTMENT. —
1. Place the ion-trap approximately as shown in figure 18.

NOTE: A magnetic shunt may have been clipped on the
ion-trap magnet at the factory. Do not disturb this shunt.
2. Turn the set on and allow 30 seconds for warm-up.
Set the Contrast control at the middle of its range and set
the brightness so that a raster is just visible on the screen.
NOTE: Do not operate the Teleset with the ion-trap mag-
net improperly positioned for any longer than necessary.
3. Slide the magnet slowly back and forth along the neck
of the tube, while at the same time rotating it slightly to
the left and right. As the raster becomes brighter, turn
down the Brightness control until there is just enough
brightness to permit the adjustment to be made. When
the position giving maximum brightness and optimum
focus has been located, turn up the Brightness control until
the raster begins to increase in size. Adjust the ion-trap

magnet again, for maximum brightness and optimum
focus.

DEFLECTION YOKE ADJUSTMENT. — If the picture is
tilted, squeeze the ends of the yoke spring clip (A in Fig-
ure 18) together and lift them off the CRT support ring.
Rotate the yoke until the picture is horizontal. The deflec-
tion yoke retainer (B in Figure 18) may rotate with
the yoke. If this occurs the retainer should be held in posi-
tion while the yoke is rotated, making sure that the yoke
end cover rotates with the yoke. When the deflection yoke
has been properly adjusted, reset the spring clip to hold the
yoke in position.

POSITIONING ADJUSTMENT. — If the picture is not
properly positioned, readjust the positioning magnet using
the following procedure:

I. Push the positioning magnet assembly forward uatil it
touches the rear of the yoke retainer.



2. Bring the protruding adjustment tabs (C in Figure
18) together.

3. Rotate the entire positioning magnet assembly around
the neck of the tube until the picture is properly positioned.
4. If the picture cannot be properly positioned in this
manner, separate the tabs slightly and rotate the entire as-
sembly around the tube again. Continue to repeat this
step, increasing the separation of the tabs each time, until
the picture is properly positioned. When this adjustment
has been made, a slight readjustment of the ion-trap mag-
net may be necessary.

VHF TUNER OSCILLATOR ADJUSTMENT. — Individual
oscillator adjustment slugs are provided in the VHF tuner
to permit precise adjustments to suit the receiving condi-
tion for each channel in your area. These slugs are set at
the factory for average conditions and do not require ad-
justment when the receiver is installed. However, it is
often possible to obtain better reception by readjusting the
oscillator slugs to suit the particular conditions at the loca-
tion where the receiver is installed.

The following procedure should be used:

I. Turn the Station Selector to the channel on which the
oscillator is to be adjusted.

2. Remove the Fine Tuning and Station Selector knobs
(and the UHF channel dial).

3. Set the Fine Tuning control so that the flat on the
shaft faces downward. The oscillator slug is accessible
through the hole just to the right of the tuning shaft.

4. Using an insulated alignment tool, adjust the slug for
best picture and sound.

DUMONITOR ADJUSTMENT. — The Dumonitor control
is adjusted at the factory and normally does not require
readjustment in the field. However, in some cases better
reception can be obtained by adjusting the control to suit
the conditions in your area.

In weak signal areas the Dumonitor control should be
adjusted for best contrast and picture stability.

In strong signal areas the control should be set to pre-
vent overloading on the strongest signal received, using
the following procedure:

I. Set the front panel Horizontal Hold control for mini-
mum whip (straight vertical wedge on test pattern) at the
top of the picture.

2. Adjust the Dumonitor control until no overload is ob-
served.

3. Switch the Station Selector on and off channel. If this
causes overload to occur reset the Dumonitor until the
overload does not reappear when switching on and off
channel.

In areas where both very strong and very weak signals
are received the Dumonitor control should always be ad-
justed to prevent overloading on the strongest signal.

SUPER DUMONITOR ADJUSTMENT — A Super Du-
monitor control is provided to improve reception in noisy
fringe areas or to minimize audio buzz in strong signal
areas.

If sound buzz occurs in strong signal areas, place the
Super Dumonitor in the Strong position. In weak signal
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areas place the Super Dumonitor in the Medium position
to reduce picture noise.

If both strong and weak signals are received use the
Super Dumonitor in its Normal position.

HORIZONTAL DRIVE CONTROL. — The presence of a
bright vertical line near the center of the picture is an
indication that the Horizontal Drive control requires ad-
justment. To adjust the control, rotate it until the bright
line disappears. The proper setting is just beyond the point
at which the line is no longer visible.

HORIZONTAL STABILIZER. — 1f the Horizontal Hold
control does not lock the picture in horizontally, or 1f
lock-in does not occur near the center of the control range,
readjust the Horizontal Stabilizer control using the follow-
ing procedure:

I. Allow the receiver to warm up for a few minutes.

2. Set the front panel Horizontal Hold control at the
center of its range.

3. Short the a-f-c test point to ground. The a-f-c test
point is located adjacent to the horizontal-oscillator tube,
V219.

4. Adjust the Horizontal Stabilizer control until the pic-
ture holds sync momentarily.

NOTE: With the a-f-c test point shorted the a-f-c cir-
cuits are not functioning and the picture will not con-
tinue to hold sync.

5. Remove the short from the a-f-c test point.

HORIZONTAL SIZE AND LINEARITY CONTROLS. —
Tune the receiver to a station (preferably one transmitting
a test pattern) and observe the width of the picture.

I. If the picture is too narrow, turn the Horizontal Size
control screw clockwise until the correct width is obtained.
2. If the picture is too wide, turn the Horizontal Size
control slug screw counter-clockwise to reduce the picture
width.

If the picture is not properly proportioned horizontally,
when the Horizontal Size control is set for correct picture
width, readjust the Horizontal Drive and Horizontal Line-
arity controls. Readjust the Horizontal Drive control first,
using the procedure previously described.

The Horizontal Linearity control’s main effect is on the
center and left side of the picture. It should be adjusted
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until the left side of the picture equals the right side, using
the following procedure:

I. Turn the control screw counter-clockwise until it is
fully out.

2. Turn the control screw in (clockwise) until proper
horizontal linearity is obtained.

When the linearity is correct it may be necessary to
readjust the Horizontal Size control slightly. In some
cases it may be necessary to adjust first the Horizontal Size
control, then the Horizontal Linearity control, several
times to obtain proper width and linearity.

VERTICAL SIZE AND LINEARITY CONTROLS. — Tune
the receiver to a station (preferably one transmitting a
test pattern) and observe the vertical size of the picture.

I. If the picture is too short, turn the Vertical Size con-

trol clockwise.
2. If the picture is too tall, turn the control counter-
clockwise.

If the picture is not properly proportioned vertically,
after the Vertical Size control has been set, readjust the
Vertical Linearity control.

The Vertical Linearity control affects the size at the
top of the picture, and should be adjusted so that the top
and bottom halves of the picture are equal.

When the Vertical Linearity control has been properly
set, a slight readjustment of the Vertical Size control may
be required. In some cases it may be necessary to adjust
first the Vertical Linearity control, then the Vertical Size
control, several times to obtain proper vertical size and
linearity.

REPLACING THE VHF TUNER COIL STRIPS

I. Remove the four screws holding the tuner bottom
cover and remove the cover.

2. Using a screw driver, push the spring finger holding
the strip toward rear of tuner and lift out strip.

3. To install new strip, insert end having smaller pro-
jection into the hole in the detent plate.

4. Pry the spring finger away from rear of drum and
push the strip into place. Let spring finger snap back
into place making sure that projection on end of
strip seats correctly in hole in spring finger.

CLEANING THE TUNER CONTACTS. — Remove the
tuner bottom cover and several of the coil strips as de-
scribed in the previous paragraph. Rotate the turret so
that the wiping contacts are accessible through the open-
ing made by removing the strips. Clean the coil strip and
wiping contacts with a soft cloth moistened with “No
Noise.”

ADJUSTING THE TENSION OF THE WIPING CON-
TACTS. Remove the tuner bottom cover and several
of the coil strips. Rotate the turret to permit access to
the contacts through the opening thus provided. Using
a small screw driver bend each contact spring until it ex-
tends approximately !4 inch inward from the surface of
the plastic contact-mounting plate.
REMOVING VHF TUNER

I. Unplug the coax lead connection near 1st VIF trans-

former.

L

Remove the dial cord.

Unsolder the four VHF tuner leads from the terminal
strip on top of VHF tuner bracket.

Unsolder lead from terminal strip at slide switch.
Unsolder lead from UHF tuner at slide switch.
Unsolder center coax lead from slide switch.
Remove the bracket supporting the front end of the
tuning shafts.

8. Remove the three screws mounting the VHF tuner to
the support bracket.

REMOVING UHF TUNER

I. Unsolder the center lead of coax from slide switch,
and remove ground lug fastening outside lead of coax
to bracket.

2. Unsolder red lead from UHF tuner at slide switch.

3. Unsolder brown lead from UHF tuner at terminal
strip.

4. Loosen UHF tuner-shaft coupling screw.

5. Remove three screws fastening tuner to mounting
bracket.

DIAL STRINGING PROCEDURE
I. Rotate the UHF pulley shaft fully clockwise.
2. Rotate the UHF tuning control so that the opening
of the tuner shaft drum is positioned to the left.
3. Hook end of the dial cord on the pulley drum, marked
START in figure 19, and string dial cord as shown.

UHF DIAL CALIBRATION
If a UHF channel is available tune to channel and ad-
just the UHF dial for proper calibration.
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If no UHF channel is available, calibrate the dial so

that it tunes below the channel 20 marker and above the
channel 80 marker.

CLEANING THE CRT AND SAFETY GLASS — The safety
glass mountings of the RA-166/171 Telesets have been
designed to permit easy removal of the safety glass for
cleaning.

To remove the safety glass of an RA-166, 168 Chatham

simply remove the four Phillips-head screws which fasten
the safety glass bezel to the front of the cabinet. The bezel
and glass may then be removed.

To remove the safety glass of an RA-167 to 171 cabine:

the following procedure should be used:

1.

Grasp the moulding across the top of the safety glass
and pull it away from the cabinet. The moulding is held
by two spring clips.

Remove the four bracket screws and the safety glass
support bracket,

Grasp the safety glass at each upper corner and swing
it out and upward. The mask, safety glass and side
supports may then be removed from the cabinet.

To install the safety glass follow the above procedure
in reverse.

CHASSIS, CRT REMOVAL AND REPLACEMENT

. Remove all front-panel knobs.
2. Remove the back-panel woodscrews, and swing the

bottom of the panel out and up.

3. Remove CRT socket, HV Anode connector, deflec-

o

SECTION
TROUBLESHOOTING

tion-yoke cable plug and grounding clip, speaker con-
nector, and antenna terminal board.

Remove the five hex-head tap screws holding the
chassis in place.

Pull chassis straight back out of the cabinet.
Remove the ion trap and centering magnet from
neck of CRT.

Remove the deflection-yoke-retainer springs. Grasp
each spring in turn with a pair of long-nose pliers
and push forward on the pliers until the spring is
unhooked.

CAUTION: One hand should be placed between the
CRT and the pliers, to prevent the pliers from strik-
ing the tube if they slip.

Remove the yoke spring clip from the CRT rear sup-
port.

Slip the yoke and yoke retainer off the CRT neck.
Remove the two hex-nuts fastening the CRT support
straps to the CRT rear support. Hold the bell of the
CRT as the straps are loosened.

. Remove the four hex-nuts fastening the CRT support

plates to front of cabinet.

Remove CRT assembly.

Place CRT face down on a soft cloth and remove
straps and support plates by loosening the two 10-
24 x 1Y, screws.

To install the CRT and chassis follow the above pro-
cedure in reverse.

When the CRT has been installed, the ion trap and
centering magnets should be adjusted.

v
PROCEDURES

The information presented in the chart which follows
will aid the technician in locating the causes of most com-
mon television receiver troubles. No attempt has been
made to point out the specific components at fault because
most troubles can be caused by more than one component.
What has been presented in the chart is a systematic
method of approach for each of the symptoms listed.

the sound is OK.
PICTURE

Symptom

Procedure

Bright Horizontal Line
Loss of Vertical Size

N -

. Substitute V213 and V216
. Check voltages, waveforms and associated components of V213

and V216
Check yoke and vertical output transformer, T201

Critical Vertical Hold

Check waveforms in integrator network

Drive Line in Center

. Check setting of drive control

Insufficient Horizontal Size

N S A

. Check settings of horizontal size and linearity controls
. Substitute V220, V221 and V219

. Check boosted B+ and associated components
. Check C279 and C278

The more obvious causes of a particular symptom which
require little or no test equipment are listed first. These
are followed by the more complex causes. The symptoms
are given on the basis that the receiver is normal in all
other respects, e.g., “Bright Horizontal line” assumes that



PICTURE (con’t)

Symptom

Procedure

Insufficient Vertical Size

. Check setting of vertical-size control

v

Control Has No Effect
Check vertical size pot. R324

v

Control Does Not Give

Normal Size

. Substitute V213 and V216
. Check voltages, waveforms

and associated components
of V213 and V216

Loss of Horizontal and Vertical
Hold

Probable Cause: Faulty sync clipper
stage

2. Substitute V208 and V209

and V209

. Check settings of front panel hold controls

. Check voltages, waveforms and associated components of V208

Loss of Vertical Hold Only

Substitute V208

2. Check associated components of V208B

Microphonics - Visual
Probable Cause: Mechanical modulation
of tube in picture circuits.

2. Substitute V101 and V102

. Check control shafts and knobs for binding against cabinet

. Substitute V201, V202, V203, V204 and V211

No Brightness

A

. Check for presence of high voltage at CRT connector

v
High Voltage OK
Check CRT for open filament
(look for glow)
Check adjustment of ion trap
Check voltages and associated
components of CRT

2. Check the Y

v

No High Voltage
amp. fuse
(F201) in high voltage cage

. Substitute V222, V221, V220

and V219

. If a picture of reduced size

with heavy horizontal fold-
over appears when V221 is
removed, replace C278

5. Check voltages, waveforms
and associated components of
V222,V221, V220 and V219

1. Check setting of front panel horizontal hold control
No Horizontal Hold - or Critical 2. Substitute V210 and V219
Horizontal Hold 3. Check setting of L210 horizontal-stabilizer control located on rear
of chassis
Probable Cause: Defective a-f-c circuit | 4. Check voltages, waveforms and associated components of V210
and V219
Picture Oversize - Low Brightness 1. Substitute V222
Probable Cause: Insufficient high voltage | 2. Check h-v rectifier components
Picture Too Small (Horizontal and 1. Substitute V217 and V218
Vertical) 2. Check B+ line and associated components
Probable Cause: B+ low
Poor Focus 1. Check setting of ion trap
1. Check setting of horizontal-linearity control
2. Substitute V220 and V221
Poor Horizontal Linearity 3. Check voltages, waveforms and components associated with V220

and V221




PICTURE (con’t)

Symptom

Procedure

Poor Vertical Linearity

—

. Check setting of vertical-linearity control

2. Substitute V216

3. Check voltages, waveforms and associated components of V216
and 213

Sound Bars In Picture
Probable Cause: Misalignment

1. Check fine tuning adjustment
2. Check video i-f alignment

Vertical Instability
Probable Cause: Faulty vertical oscillator

1. Check setting of front panel vertical hold control

2. Substitute V213 and V216

3. Check voltages, waveforms and associated components of V213
and V216

Weak Picture

1. Substitute V211
2. Check voltages and components associated with V211

PICTURE AND SOUND

Symptom

Procedure

No Picture, No Sound, Brightness
OK

1. Substitute V101, V102, V201, V202, V203, V204, V205, V215§
(see note) and V223

2. Check voltages on V101, V102, V201, V202, V203, V204 and
V205 and speaker plug connection.
NOTE: The 150V source is the cathode of V215, the 2nd audio
amp., therefore, a defective tube, speaker plug connection, or out-
put transformer will result in loss of the 150V

No Picture, No Sound, Low
Brightness
(brightness control set at maximum)

1. Substitute V211
2. Check voltages and components associated with V211

Overload in Picture - Buzz in
Sound
Probable Cause: Loss of a-g-c voltage

1. Check setting of the a-g-c potentiometer
2. Substitute V212, V201, V202 and V203
3. Check voltages, waveforms and components associated with V212

UHF OK, VHF Inoperative

1. Substitute V102.
2. Check operation of cam and slide switch, S101.
3. Check voltages and components associated with V102,

VHF OK, UHF Inoperative

1. Substitute V151, CR101 and CR102.
2. Check operation of cam and slide switch, S101.
3. Check VHF tuner 40 mc i-f strip.

SOUND

Symptom

Procedure

Buzz
Probable Cause: Vertical sync in sound

1. Check fine tuning adjustment
2. Substitute V206 and V207
3. Check sound i-f alignment

Cannot Be Tuned In Properly
Probable Cause: H-f oscillator frequency
misadjusted

1. Check oscillator slug adjustment

2. Substitute V102

Microphonics - Audible

Probable Cause: Mechanical modulation
of h-f oscillator (V102) or audio ampli-
fier tubes.

1. Check for binding knobs or control shafts
2. Substitute V102
3. Substitute V214 and V215§




SOUND (con’t)

Symptom

Procedure

Dead or Weak

Probable Cause: Loss of gain in audio
or sound i-f stage V215

B
S e s

~

Substitute, V205, V206, V207, V214 and V215

Check speaker plug and speaker audio transformer

Check voltages on V205, V206, V207, V214 and V215

Check components associated with V205, V206, V207, V214 and

Check sound i-f alignment

Distorted

MR N

Check fine tuning adjustment

Substitute V206, V207, V214 and V215
Check alignment of Z206

Check voltages on V214 and V215

Check components in 1st and 2nd audio amp.

[
.

Poor Quieting
Probable Cause: Improper operation of
ratio detector or sound i-f stage

b

Check fine tuning adjustment

2. Substitute V207

Check alignment of Z206

Substitute V206

Check components of ratio detector, V207

SECTION V
ALIGNMENT

TEST EQUIPMENT. — To properly align the RA-166/
171 i-f strip and/or switch turret tuner the following test
equipment is required:

Oscillograph

Vertical amplifier must have good 60 cycle response
and a vertical deflection sensitivity of at least 0.1 rms
volts per inch.

Sweep Signal Generator
Frequency range—54 to 216 mc.
Sweep—At least 10 mc.

Marker Signal Generator
Frequency range—54 to 216 mc.
Should have built-in calibrator crystal.

BENCH SET-UP.— The following precautions should be
observed when setting up equipment for tuner alignment
purposes:

I. Connect all equipment to a common ground. A metal
topped bench is preferred, however heavy bonding straps
may be used.

2. The sweep generator output must be properly matched
to the tuner input. A suitable matching device is shown
in figure 20. It consists of a connector plug, which fits
the generator output and three half-watt resistors.

3. Before attempting to perform an actual alignment
check the bench set-up by connecting the test equipment
to a chassis which is operating properly and observe the
tuner curves. If the curves are correct it can be assumed
that the bench set-up is functioning properly.

FREQUENCY TABLE

£ fs, g8, i, %
v2 v v o = x
2 54-60 55.25 59.75 101
3 60-66 61.25 65.75 107
4 66-72 67.25 71.75 113
5 76-82 77.25 81.75 123
6 82-88 83.25 87.75 129
7 174-180 175.25 179.75 221
8 180-186 181.25 185.75 227
9 186-192 187.25 191.75 233
10 192-198 193.25 197.75 239
1" 198-204 199.25 203.75 245
12 204-210 205.25 209.75 251
13 210-216 211.25 215.75 257

The oscillator frequencies shown in the above table are for
reference only. Final oscillator frequency adjustments should al-
ways be made with the available TV station signals.

CONNECTOR
PLUG —_
TO SWEEP _<D
GENERATOR 300~
TRANSMISSION

LINE TO
) TUNER

-

Figure 20. Matching device suitable for tuner alignment work. Keep
the lead iengths between the connector plug and the resistor
network as short as possible.




TURRET TUNER ALIGNMENT PROCEDURE
Disable the horizontal sweep circuits by removing the horizontal oscillator and deflection
amplifier tubes. Apply -3 volts to the tuner green a-g-c lead.
Signal Generator Output 4
+ . (o + +
Step Frequency Connect to Indicator ennect fo Adiust
1 213 mc | Ant. Term. | Oscillograph Look point Check for curve. If
10 mc through through 10K | necessary adjust slugs
deviation | matching resistor A and B for band-
device (see pass and C in figure
figure 20) 21 for maximum am- -
@ plitude with equal 9\
peaks. See notes. Set /1 _\
video carrier just in-
side peak. Sound
carrier position may 2':,-'%553‘0 2';66?‘ gc
vary slightly. CARRIER CARRIER
2 Sweep As above. | Oscillograph As above. Above adjustment sufficient for all channels.
each Individual channel may be favored if desired.
channel The video and sound markers are given in the
in turn. frequency table.

3 Tune to each channel on which a TV signal is available | Turn fine tuning control shaft so that the flat on
the shaft faces downward. Adjust each oscillator
slug for best picture and sound, using a non-
metallic adjustment tool.

NOTES

Slug A adjusts low frequency side of curve, slug B the
high frequency side and slug C adjusts the r-f stage band-
pass.

Some tuners have slug D which adjusts the oscillator fre-
quency. It should be reset only if a channel strip oscillator

®

R-F AMPLIFIER R-F AMPLIFIER MIXER
GRID PLATE

1

slug cannot be properly set for its channel.

Failure to obtain the proper curves can be caused by a
misadjusted oscillator slug or mixer output coil. The adjust-
ment of the mixer output coil is included in the i-f align-

ment procedure,

R-F AMPLIFIER
GRID

R-F AMPLIFIER
PLATE

Figure 21.

RA-166/171 turret tuners and their adjustment slugs. Left—G. |. tuner part number 89 012 901/911, used in

chassis stamped ‘“G’. Right—Standard Coil tuner part number 89 012 971, used in chassis stamped ‘‘S’.




ALIGNMENT TEST POINTS

MIXER PLATE COIL LIOS NOTE: V205 IS A 6ALS
ON TOP OF TUNER IN SOME SETS. USE PIN §

OF THIS TUBE FOR CON-

NECTIONS 8 AND 9.

6XTAL

2ND | | SOouU LzogO’U ND
ND
V.I.F. 3RD V.I.F. 4TH V.I.F CONV. I.F. RDAéI'_I_O'
V202 v203 V204 V205 V206 .
6CB6 6CB6 6CB6 2 AU} 6AUS yeor

oeT. [ FBXTAL ] .06

onsl
(@ P204 ﬁ
# @ IST
'\ VIDEO
o~ ) AMP.

AUDIO
_ AMP.
7S/ a8 i

IST & 2ND c282
SYNC v%';'g'PPER L207
12AU7 4 F
PHASE —[:
SPLITTER ZNpAUDIC
e | I

———

N
2202 2203 2204 2205 @ 2206 :\é: gi
VIDEO

/\\

] eLectrica
TAPE

@ =alloa
&)

7XTAL

PHASING

When the alignment procedure has been completed, the
phasing of the video IF strip should be checked and cor-
rected if required.

1. Tune the receiver to the best signal available, prefer-

3. Carefully examine the picture for trailing whites, or the
presence of spurious black response (smear) following
black elements of the picture.

b ration transmitting a test pattern 4. If either of these conditions is encountered, adjust the
g & SEe RLLIVHAR & 5= P ) ; top slug of Z201 not more than 15 turn to eliminate the
2. Adjust the Fine Tuning control until the sound in the .
A vt condition.
picture is eliminated.

20



VIDEO IF ALIGNMENT RA-166/171

Place STATION SELECTOR between channels to disable oscillator. Remove fuse, F201. Connect short
length of wire to pin 5 of V102, Fig. 1. Use lowest VIVM range.

Signal Generator Output c + b Adiust
Slep Frequency | Connect to Indicator ennect o P
] SiiEons Pin § V102 Pin 2, V211 7205 for maximum reading
. VvIVM Set signal generator output to maintain reading
No Sweep @ IVTVM on lowest range of VIVM.
T As Above As Above
2204 f axd din
2 No Sweep @ VIVM 2VTVM or maximum reading
. As Above As Above
.1 m
3 No Sweep @ VIVM 3VTVM Z203 (bottom) for maximum reading
44.25 me As Above As Above
4 No Sweep @ VIVM aVTVM 2202 for maximum reading
3 As Above As Above Z203 (top) for minimum reading
Increase signal generator output
47.25 mc @ VIVM 5VTVM g g
Mixer Plate Coll (L109) and Z201 42.6MC  44.65MC
As Above Pin § (top) for 44.65 mc marker on one
43.5mc Oscillograph V201 peak 2201 (bottom) for 42.8 mc
6 10 me through marker on other peak. C288 for
deviation @ XTAL 6XTAL 41.25 mc dip. (Sets not having
C288 do mot need the 41.25 mc
adjustment.) 41.25MC
Pin 2 Junction R266,
4.5 me Osclllograph
7 400 CP8 Va1l \hrough R267, & C239 1207 for minimum reading
mo (@) | | [7XTAL
SOUND IF ALIGNMENT
Pin8 Pin 7 L1204 and 22068 (bottom)
4.5 mec V205 V207 Adjust for waveform below
See Note Oscillograph
8 1 me through
Sweep ETAL BXTAL 49
2206 top
As Above Iunctg&:zsz, Adjust for waveform below
Oscillograph
9 As Above Direct o
® 9DIR
ALTERNATE SOUND IF ALIGNMENT — USING TV SIGNAL
3 TV Signal Pin 7, V207
Teleset must be tuned VIVM 1204 Z206 (bot) # axim
for best picture. 8XTAL ot o 10 . seqalng
Ratio Det.
9 As Above VIVM Test Point 2206 (top) for zero reading

P208

2)
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SECTION VI
SCHEMATIC DIAGRAMS - PART LIST

RESISTANCE MEASUREMENTS
All Readings to Ground

1 2 3 4 L 8 7 8 9

V201 6BC8 80K 56 1 0 30K 30K 0
V202 8CB8 S0K 56 1 0 30K 30K 0
V203 6CBS S0K 61 .1 0 30K 30K 0
V204 6CB8 3 100 1 0 25M 25M 0
V205 12A07 1M 3.3K 8 .1 A 0 8 2.7X 0
V206 BAUS 100K 0 0 1 25M 25M 0
V207 BALS INF INF 1 0 15K 0 15K
V208 12AU7 25K 60K 680K 1 1 25K 520K 720K 0
V209 12AT7 50K 220K 3.9K .1 .1 25M 3.9M 1.6K
V210 BALS 12 12 1 0 4.8M 0 4.8M
V211 12BY?7 0-350 3.3K 0 0 0 Bl 25K 25M 0
V212 6AUS 30K-40K  27K-30K .1 0 280K 25K 27K-30K
V213 GAB4 INF .1 0 820K-1.8M 1K
V214 BATS 2M 0 0 .1 400K 600K 500K
V215 6WSEGT 1 25K 25K 350K 0 25M
V216 684 820-5.8K 0 1 2.2M INF
V217 SY3GT 25K 18 18 25K
V218 SY3GT 25K 18 18 25K
V219 6SN7GT 5.3M 30K-50K 1.8K 80K-110K 250K-265K 1.8K 0 1
V220 6BQEGT 0 S00K 32K 500K 1 150 Cap INF
V221 BAXAGT INF 25K 0 1
V222 1B3GT INF INF INF INF Cap INF
V223 12AU7 25K 300K 30K 1 1 150K 30K IM 0
V401* CRT 0 1M-1.5M 25K

*10 11 12

INF 100K 1

The above resistance readings were taken with an RCA Model WV97A VTVM. All readings
are in ohms, K= 1000, M = million. When the reading is affected by a control two readings are
aiven. These readings indicate the variation produced by the contro!

P20I

17v AC
60V

POWER SUPPLY

T202

5202 PART OF
VOLUME CONTROL

5202

BLK.-YEL.

O

|_C264
™~ .0l
600V

J206
BLK.

PHONO AC PLUG J206 USED IN
MODELS WITH PHONO SWITCH
AND TONE CONTROL

POWER RECT.

va17
5Y3-GT

315V AC

L209

ol
4] ces3a +| c2s38
120

A0 . 2
I 400V I 400V

1201
DIAL LIGHT

IS AMP



RA-(66,167,170 USE TUNER 89 Ol 901

RA-168,169,17) USE TUNER 89 OI2 911
BANDPASS, MIXER

ADJUSTMENT VIO2A

-1 1/2 646

K231
390~

SOUND LF.
V206

6AUSE

r206
?) Mol 2T IST. AUDIO
POINT AMP
p| ca2zo0 va2ie caay
o1 0

200v

2ZND. AUDIO
AMP

%4

TOP VIEW SPEAKER ASSY.
4201

c244 (O 5
caiy =<.005 ‘ S
6800 450V © (@
10% -( :)
L1220 _—
172 6BKT 'j- 220~ THE SPEAKER ASSY., MUST BE
-1y -c230 20% |CONNECTED TO SERVICE THIS ChassIs
2 L] R228 I 000 2w
] = e 470K = | W
[} [} ’ COAXIAL r 5
caBL 180V
| B 13m0 1299, — Y i ] sl
H 1 39K ci04 5203 - T4
e = supr 1 5203 c2az
[ I3 5%, gsciLaton I"’lg:f ;o M 28 10 300v
TR 450v +
L 3 LT3 = NT50 vio2s V214 R3zgn TOR206 = T0 R205 TUNER H:ch.'n R280 tlc2s2a
- Fe———== 112 6J6 : 8 MG, AT v220 AGC LINE T edov T,
viol viog ¢ 2 R33IA 30 = =
ciol | G123 | prono *+9° 1 MEG. TONE
100(0 | :f!l :‘?ﬂ' X | s w1520 = x;g_: m——
o ! R0 VNN J_cua | e 200V VOLUME
— s} 14 TUNER 89 012 901 HAS DUMMY oo INPUT =
ci2l = 3 STRIP IN UNF POSITION. IW, L T e e —
800 o = USE FOR MODELS WITH PHONO SWITCH S203 AND TONE CONTROL R3294
GREEN Doe sLuE 40 MC TUNER 89 012 91 HAS 40 MC
WHITE = IF AMP STRIP IN UNF POSITION. RED
@ » 300v 150V ‘TJ\/W-A 1 I
R201 c201 €260, R320 P04 ety cer0
L34 Isooo 'SEQI 270> e n2gs 1GUUF 3
o P 2.7k 0%
cz08 Moo = = 450V r_c'_r_.z_auc = L =
R206 T 2
ou:l:«sov:_l;zoov e | ADs. CHANNEL @ liDEGAMP
3204 ~ F 2202 5% SOUND TRAP 3RD.VIDEO I.F. 2204 4TH. VIDEO I.F.
oSUPER 300v IST. \\IIIZDOEIO \F 44.25MC 100 YUF 2“°'°’é%E2° \.F. wPO—” I Top V203 42MC 1004ue 204 SOUND CONVERTER vail
(RF DELAY) 6CB6 [Py G 12 | Seue 6CBE e, 6CB6 AND VIDEO DET. 205 128Y7
(LA 12 {3 PIOONTSO 6CB6 3 | PIOO.NT50 V205 VIBEODET:
T @T00 wpe ) | 12AUT TEST POINT

L 328 R3me 130V
= 500 2%"
CONTRAS

R33iB_USED IN MODELS WITH

PHONO SWITCH AND TONE CONTROL

T0 R256
AT v2i2

300v

300v

TO C261
AT J202

{ 10%
! g PIOONTSO
P )
46.1 MC
BOTTOM
LUG
R23
113
20%
c2i2
1500
Hpr
65V r263 _].’ czis wars
47K ! R
100V 12K ag/io "s:‘
204 w2 2w N
= = 1
= - R207 ~
ufe POINT
R264 Tz 280 o 300V
47K
- 300v A
sov ssv 3ov
238
22
<
J/

/ PHASE
r300< SYNC NOISE S ¢, IST. SYNC SPLITTER
0ok < INVERTER < 33x CLIPPER V2098

V2238 V208A 172 12ATT
V212AU7 1/212A07
R302 My(P
5K t
¢ c236
047
200v
R303
47K R305
3% 220K
™ AN
= MELCZQB
.047
a00v
R268
210v
-, lov
AGC AMP l
va2i2
6AUE
r239 sov (3 4V
s.ex -
120v 13V
JUNCTION OF
! L206,L207 B L226
R256 AT vai
39K
e NOTES
I. ALL VOLTAGES ARE SHOWN WITH THE CONTRASY
CONTROL ROTATED FULLY CLOCRWISE, AND THE DU~
MONITOR (AGC) CONTROL ADJUSTED FOR 8.5 VOLTS
AT P204, THE AGC TEST POINT.
2. VOLTAGES %20% OF THOSE SHOWN ARE NORMAL
R328 3. ALL RESISTORS ARE 10%, ONE-HALF WATT, UNLESS
100K OTMERWISE INDICATED.

30%
DUMONITOR
(AGC)

REGULATOR

V223A
V2 12AUT

4. ALL CAPACITORS ARE 20%, 300V, UNLESS OTHER-
WISE INDICATED.
. ALL CAPACITORS ARE CERAMIC, UNLESS INDICATED
AS FOLLOWS:
M-MICA, P-PAPER, Z~ELECTROLYTIC
WP~ MOLDED PAPER

>

HOR. PHASE
DETECTOR
v2i0
(>

R282
880K

av

R330A USED IN MODELS WITH
PHONO SWITCH AND TONE CONTROL

—
140v

174w 20%
BRIGHTNESS
sEmme=s

USE FOR MODELS WITH PHONO
SWITCH AND TONE CONTROL

R3298 USED IN MODELS WITH
PHONO SWITCH AND TONE CONTROL

Dumont RA-166/171 Telesets

70 J202

HOR. SWEEF
OuTPUT

HOR.DEFL.
A

v220
6806-GT

R
100K
R32Y
R3308
50K 30%
HOR. HOLD
———

/
It

R284
AT vzia

300v

R330B USED IN MODELS WITH
PHONO SWITCH AND TONE CONTRGL

]

8OV

C

T0C238
AT V212

L40!
DEFLECTION YOKE

-1

VERTICAL

10 C262
AT v40I
O L213
1 AAA AT V220
R288 T cose 512‘“
330K R292 01 Ikv S
' SoK / 28y
w
R296
— 3 arx
- )
T201 J202
LI fid BLUE BOTTOM
" 430V VIEW
VERT.DEFL.
n293 AMP
wEG. v2i16
684
3 R324
r 30% iI/4wW =
VERT S1ZE
1M L- ‘m— 10 v210
20% 1/4W 450V
VERT. HOLD = #8008 o 8+ BOOST °
A

1
|
|
|
|
|

T0\220 TO V220 1

MP] c2re
1
600V

R3I13
150~ MJPc276

|

|

|

|

|

|

sz03 |
V|
|

|

|

|

[}

!r’
1= PHONO
L i (J0 00 )

R310 USED IN MODELS WITH
PHONO SWITCH AND TONE CONTROL.

A A =

USE OF SYMBOLS

SOLID SYMBOL INDICATES SOURCE OF VOLTAGE

OPEN SYMBOL INDICATES POINT TO WHICH VOLTAGE
15 APPLIED.

SOLID BAR INDICATES AN ADJUSTABLE CONTROL.

ENCIRCLED NUMBERS INDICATE A PREVIOUS CIRCWAY
CHANGI
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PARTS LIST

Part No. Description Part No. Description
89012921 RA-167-170-171
42002900 Tube Shield V151
i 22001 941 Antenna Loop
45006480 Dial UHP 28001391 L Shunt Ion Trap
29000651 Magnet Centering
29000661 Magnet lon Trap
89012971 30027 963  Spring Defl. Coil
30027 971  Retainer Defl. Coil
30029 440 Spring Retainer 30031282 Cup Back Panel
30029460 Spring Fine Tuning 32003471 Panel Back
30029470 Spring Detent 35019592 Bracket CRT Mounting
30029480  Roller Detent 35022121 Strap CRT (Rd. Hole)
42003400  Shield, Tube V102 35022122 Strap CRT (Sq. Hole)
42006210 Shield, Tube V101 35022 131 Plate CRT Mounting
60 053 800 Pa:der Sucr:w 35025821 Bracket Safety Glass Mtg.
62005880 Washer Fiber 36003761 Clip Bracket Ground
62103100 Padder Spring Nut 36003791 Spring Clip Defl. Coil
38009841 Side Support Mask Mah.
38009842 Side Support Mask Bl
38010141 Cushion Safety Glass
CABINET pARTs 38011902 Cushion CRT
- 38011921 Door- Stop
RA-166 38012541 Btm. Support Mask Mah.
38012542 Btm. Support Mask Bl
“ 42006 662 Cover Control Mah.
T P TeEs 42006663 Cover Control B
28001391 L Shunt Ion Trap 45004001 Safety Glass
29000651 Magnet Centering 45004 431 Knob Selector Mah.
29000661 Magnet Ion Trap 45004 432  Knob Selector Bl
45004 441 Knob Fine Tuning
30014011 Cup Bqgck Panel
30027963 Spring Defl. Coil 45004442 Knob Contrast
30027 971  Retainer Defl. Coil 45004 451 Knob Volume Mah.
32003461 Panel Back 45004 452 Knob Volume Bl
35019593 Bracket CRT Mtg. 50002900 Power Cable
60405070 Screw Chassis Mtqg.
St . "
Res = o o T 62200240 Washer Chassis Mtg.
35022151 Plate CRT Mounting 64006763 Mask Asy. Gold
36003761 Clip Bracket Ground 64006 764 Mask Asy. Brown
36003791 Spring Clip Defl. Coil 64 008 691 Support Rear CRT
38011901 Cushion CRT
38011921 Door Stop
42006662 Cover Control Mah. .
42006663 Cover Control Bl, RA-167 Only
45004 061 Safety Glass
45004 431  Knob Selector Mah. M
45004432 Knob Selector Bl e e .
45004441  Knob Fine Tuning 7
45004 442 Knob Contrast
45004 451 Knob Volume Mah
45004452  Knob Volume BI. RA-170-171 Only
50002900 Power Cable
60405070 Screw Chassis Mtq.
62200240 Washer Chassis Mtg. 18003501  Speaker Asy. 10"
64006 608 Mask Asy. Brown 32 ggi ;?} Ecngl g%%k c '
45 nob Hidden Control Mah.
e e 45004712  Knob Hidden Control Bl.
64008691  Support Rear CRT

Use RA-166 cabinet parts list for model RA-168.
Use RA-167 cabinet parts list for model RA-169.

Symbol | Part No. |Symbol | Part No. |Symbol| Part No. |Symbol | Part No. |Symbol | Part No. | Symbol| Part No. |Symbol | Part No. MECHANICAL PARTS
c201 03015610 c270 03 115 000 R206 02 032 420 R274 02 032 070 1202 20 008 182 R106 02 041 730 cl108 03123010 Chassis
C202 03 017 850 can 03120 120 R207 02 037 890 R275 02 037 900 T203 20 008 061 R107 02 031 830 C109 03 123 020
C203 03 121 520 c272 03021 950 R208 02 032 420 R276 02 032 600 V201 25002 670 R108 02 032 040 c110 03119210 Part No. Description
C204 03 017 850 & R209 02 031 850 X3 5 035580 V202 25 002 670 R109 02 031 890 — B3 148 B
C205 03015610 g 08 12 140 R210 02 031 020 i T V203 25002 670 RI110 02031 850 o ey 11000600 Holder Fuse
C208 03017 850 C27s 03 126 820 R211 02 032 420 R279 02 031 160 V204 25002 670 RI11 02 031 890 cls 03 124 790 12006230  Lampholder
c207 03 121 520 c276 03 126 900 R212 02 032 420 R280 02 032010 V205 25000 130 viol 25007 341 Cl16 03 124 790 12006700 Jewel Light
C208 03017 850 R213 02 032 420 V208 25 000 050 V102 25000 190 c17 03 124 790 34001100  Socket Octal Wafer
Cc209 03 100 490 C277 03015610 R214 02 031 620 R281 02 038 380 V207 25 000 020 34001220 Socket 7 Pr. Min. Molded
c210 03 126 860 gus %Lz 80 R215 02 031 280 e (g V208 25000 130 89012911 Only e o 34001300 Socket 7 Pr. Min. Wafer
cz1l 03121 520 C280 03121 501 R216 02 031 890 R284 02032 130 V208 25001 530 C120 03119 160 4001670  Sockat 9 Pr. Min. Molded
c212 03017 850 C281 03250 411 R217 02 031 570 R285 02 031 160 V210 25000 020 Cl12 03124 790 c121 03 100 490 34001770 Socket 9 Pr. Min. Wafer
c213 03 122 430 R218 02 032 420 V211 25 007 380 C125 03115000 c122 03 100 490 34002380 Socket Octal Molded
ca14 03 121 520 c282 be 14 a5 R219 02 032 420 R286 02032 510 v212 25000 050 R103 02 031 750 34003193  Socket Octal Wafer V221
c21s 03 126 800 a8t 03 121 080 R220 02 031 930 R287 02 032 120 v213 25001 760 s101 05 007 371 1108 21019480 34003570  Socket Octal, Shock Mtg

c284 03 120 960 R288 02 035 070 L1107 21012 041 34003590 Socket 8 Prong (V208) °

ca1e 03017 850 C286 03 122 480 R221 02041 680 Ris 65 655400 V214 25 000 040 TUNER STRIPS 1108 21 010 470 Y bt TRt )
ca17 03 115 000 c287 03017 850 R222 02 052 420 e o3 655 360 V215 25 002 680 1109 21 010 440 SA00387L  Hodkel, Oclal for V222
c218 03 122 800 R223 02 031 600 V216 25003010 89012901-89012911 L110 21 012 051 36003720 Plate Contact V220
c219 03 120 900 C288 03019871 R224 02 031 770 R292 02 034 990 v217 25000 220 38001310 Grommet Rubber
€220 03 126 800 2330 03051 610 R225 02032 520 R293 02032 140 V218 25000 220 Channel Part No. gig; g% ggg g;g 42002860 Shield Tube Min.

401 03 122 461 R294 02 032 620 2 42006611 Shield Corona V222
gz e F201 11 000 720 218 e R295 02 031 860 Ja L 2 40014 881 RInL (2 oarsic 42006710 Base Tube Shield Min.
e el 1201 12001 310 2318 05 G5 040 R296 02 034 970 3::; 35 383 Zag 2 38 8}: ggg Rioe g% ggz égg 42009040  Shield for 12AU7 (V205)
C224 03121 520 1201 09 022 690 R229 02 032 410 S 5
Gi | G | Jmo| agmm | ED GO0 | mm | wem | W) ERS G | sdim | am | po TUNER
c228 03014 390 J203 34 003 462 R231 02031 720 R299 02031970 | V401(17") | 25007 710 R109 02 032 520
c227 03 127 600 ] 404 09.081:070 R232 02031 930 R300 02032010 [ V401(21") | 25007 720 7 40 014 886 R110 02 032 460 89012901 - 89012911
c228 03128 130 J 208 09031070 R233 02031 910 R301 02 030 700 g:g; gg ggg gz: g 33 8}2 gg; RIll 02 031 910
c229 03 115330 02 031 910
c2a1 03015 920 108 ails o o 0a Gol 140 Haoz 02 030 520 2203 20 008 251 10 40014 889 T101 20 008 541 30035020 Detent Roller and Spring

’ 209 40 015 240 R303 02 036 880 11 40014 891 Vlol 25 007 000 30 035 030 Spring Shaft Su rt
c232 03015 810 L201 21011 301 R236 02031 970 R304 02 032 050 Z204 20009261 Vvioz 25000 190 30035040 Snap Rin Pre
c233 03015810 1202 21 006 624 R237 02 032 270 R30S 02 032 050 Z205 20008 303 12 40014 892 35025600 Boaing Plat
c234 03 126 800 1203 21 006 628 R238 02 033 800 R306 02 030 540 Z208 20006 141 13 40014 893 TUNER STRIPS 42002900 Tabe Shisld V101
c235 03 126 880 _— . R239 02 031 860 — 02 032 080 40mcIF | 4001489 u TRIP
c238 03 126 840 ot ol R240 02 031 950 Hios 0% 032 010 TUNER ANTENNA vy oo dole VI
c237 03015 760 L1206 21 006 627 R241 02 031 860 R309 02 030 670 89012 921 89012971 42007 940 Sloc;teoxghielg
C238 03 122 420 1207 21010 961 R242 02 032 680 R310 02 121 630 89012901 - 89012911 60408200 Screw Bottom, Side Shield
C239 03 127 620 L208 21 006 230 R243 02 030 440 R311 02 032 580 C151 03126 130 60409600 Screw Beqﬂm', Plate
C240 03100 490 R244 02 032 200 c152 03125 180 Channel Part No.

1209 21 010 952 R312 02 032 350 clol 03 125 500
c241 03 126 860 R245 02 031 030 C153 03 125 500

L210 21 010991 R313 02 121 620 c102 03125010 Cl154 03 124 790 2 40015 401 89012911
C242 03015610 1211 21011001 R246 02 030 440 R314 02 037 910 c103 03019 840 o1 03 125 500 3 40 015 402
C243 03 122 430 1212 21 006 520 R247 02 032 010 R315 02 032 600 C104 03 124 780 55 53 4 40015 403
cus | Oauosmo | M | mowzo | RS | OOEee | Do | 207N [ cws ) osizro |oclss ) cslzlg |8 d0015405 | 30053617 UHF bt s
c248 03128 130 L Zono R250 02 031 900 e g iy Elne Ui cles rdr : oo 30033621 Backlash Gear and Pulley
c247 03 128 220 L2186 21 008 972 R251 02 032 210 R319 02 035 570 clo8 03119170 C159 03125110 8 40015 407 30033641  Shaft, Backlash Gear
c248 03 127 600 1217 21 008 972 Fi252 02032 130 R320 02 031 700 Clo9 03119 170 C180 03014 560 : 10015 it8 30033651 Ring Bearing
C249 03 126 840 1218 21 008 972 R253 02 031 850 R321 01 053 200 c110 03019 840 CR101 26001 082 10 40 015 409 30033661 Bearing Bracket
c250 03126 830 — R254 02113050 o1 081 160 CRI02 | 26001082 11 40015 411 30035011 Extension Shaft
cas1 03 029 480 21 006 230 R255 02 032 410 Ra22 511 ciil 03125110 30035100 Pulley Dial Cord

1220 21 006 230 R23 01051 100 cla 03125110 L151 21011 821 12 40015412 b
c252 03 029 480 1221 21011 082 R256 02 031 960 R324 01051 010 Cl14 03 125 500 L154 21011 831 13 40015413 30035262  Coupling
c253 03 126 800 L1224 21011 082 R257 02031 130 R325 01 024 740 Cl15 03126010 L155 21011 841 30035461  Spring Dial Cord
C254 03 122 440 1225 21012011 R258 02 107 960 R326 01 044 441 clis 03 126 010 R151 02031 810 MIXER 30036621 Cam
C255 03124 190 N —— R259 02 031 960 — 01052 900 ity S—— R152 02 031 730 30036631 Gear Tuning Shait
€256 03 127 900 R260 02 032 090 R153 02031 890 89012971 43005011 Spacer, Shalt

L401 21011 062 R328 01 053 800 cls 03 126 191 R154 02 031 700 ing Pl
cas7 03128 220 N201 83 000 631 R261 02 032 000 R329 01038 346 ciig 03124 790 Y181 25 o0 190 CO0s780L  Scmi Bedilag Fiate
ca2s8 03119630 P201 09 036 920 R262 02 037 960 R330 01 038 344 c120 03 125 500 2 40015 381 60408420  Screw, Coupling
g;zg gg 128 220 P202 50 093 801 ‘R263 02031 970 R331 01053 131 ciz1 03 124 790 TUNER 3 40015 382 2‘13 ggg ;gé ie'ks‘;;e“”n :

00 490 R264 02 031 970 4 40015 383 ock Nut Fla

P203 63018210 R332 02 031 870 c123 03 125 000 e
cas 03420750 P204 63018210 | R6S 02031820 | pgss 02031 870 1108 21011811 89012971 . P 62403221 "C" Washer, Shal
c262 03128 160 P205 63018 210 R266 02 032 020 R334 02031 980 1107 21011 571
C263 03 125 780 P206 63018210 R267 02 032 060 R401 02 041 740 L108 21011 581 cio1 03124 790 7 40015 386
g::g 8:3i é ?3 ;z}sg P404 03015 590 R268 02 031 840 R402 02 041 740 1109 21011 801 gloz 03 100 490 8 40015 387 NOTE:

R269 02 032 050 103 03119150 9 40015 388
cas | oz | g0l | 2080 | mamo | ozomsolo | 500 | Oi0sgqor | B4 | pooigap | Cie4 | susie |0 40015 389
C105 03119170 11 40015 391

c267 03121 530 R203 02 041 930 R271 02 032 600 5203 05005 120 R101 02 031 840
C268 03021 510 R204 02 031 620 R272 02 032 010 S204 05008 731 R104 02 041 180 C108 03119150 12 40015392
C269 03030 140 R205 02 032 050 R273 02 032 130 T201 20 008 021 R105 02 041 200 C107 03138 130 13 40015393
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PRODUCTION CHANGES

RA-166 /171

O

C230 is not used in RA-166/171 chassis prior to serial
number 666426.

SOUND CONVERTER
AND VIDEO DET.
V205
6ALS
Y0 c270

V205 is a GALS in chassis prior to those coded Run 1. The
early circuit is shown above, R265 is 1K and is connected
between the junction of C219, L221 and ground.

®

C209, C260, C287 and R320 are not used in RA-166
and RA-167 chassis prior to serial number 668401 or
RA-170 chassis prior to serial number 704201.

©

®

VIDEO AMP
van
P205 128Y7
VIDEO DET.
TEST POINT

200V I
= TO R237 SfL206
R238,R256

& R300

T 4
150V
B 300v
=500 20%
CONTRAST
——

In chassis prior to those coded Run 4 the video amplifier
circuit shown above is used. In these chassis L225, C288
are not used and R228 is 100K.

210
{
TO C248 %
& R264

S204 is not used in chassis prior to those coded Run 5.
The early circuit is shown above.

C245 is a .01 mmf paper capacitor. R221 is 100 ohms
and R222 is 1K in chassis prior to those listed below.

RA-166/167
RA-168/169
RA-170
RA-171

6619866
681901
7027381
719501

NOTE: Numbers encircled above correspond to those on the schematic.
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SECTION VIiI
INSTALLATION

CHOOSING A LOCATION.—When installing a Teleset,
the technician should guide the customer in choosing a
location, keeping the following points in mind:

1. The receiver should not be placed near radiators or
other sources of heat.

2. It should not be placed near a window which may be
left open or through which bright sunlight may fall
on the television screen or cabinet.

3. To permit ventilation of the cabinet, it should not be
located closer than two inches from the nearest wall
or other surface.

4. The ventilating openings in the rear and bottom
of the cabinet should not be covered.

5. The receiver should be located convenient to an
electrical outlet and the antenna transmission line.

6. The location chosen should provide convenient view-
ing from the majority of the seats in the room.

ANTENNA AND TRANSMISSION LINE. —
RA-166, 167 and 170

This Teleset is equipped with a built-in antenna. If an
outdoor antenna is used, the lead from the built-in an-
tenna should be disconnected, and the transmission line
from the outdoor antenna connected to the VHF antenna
terminals on the back of the cabinet.

This receiver is designed for use with a 300 ohm trans-
mission line. If a 72 ohm transmission line is used a match-
ing transformer (Du Mont Part No. 20 007 581) should
be connected between the transmission line and the an-
tenna-input terminals of the receiver.

RA-168, 169 and 171

This Teleset is equipped with built-in UHF and VHF
antennas. If outdoor antennas are used, the leads from the
built-in antennas should be disconnected and the trans-
mission lines from the outdoor antennas connected to the
antenna terminals on the back of the set.

This receiver is designed for use with 300 ohm UHF
and VHF transmission lines. Tubular 300 ohm lead in is
recommended for UHF use.

A 72 ohm VHF transmission line may be used if de-
sired. If a 72 ohm VHF transmission line is used a match-
ing transformer (Du Mont Part No. 20 007 081) should
be connected between the transmission line and the VHF
antenna input terminals of the receiver.

PLACING THE RECEIVER IN OPERATION.—To place
the Teleset in operation, connect the antenna transmission

28

line to the antenna terminals on the back of the cabinet and
connect the a-c power cord to a 115-volt, 60-cycle electrical
outlet.

CAUTION

This Teleset is designed to operate from a
115-volt, 60-cycle a-c power source. Con-
nection to any other power source may
damage the receiver.

PERFORMANCE CHECKS.—FEach Teleset is propetly ad-
justed before leaving the factory and is ready for operation
when received.

When a Teleset is installed, the following performance
checks should be made to insure that none of the adjust-
ments have been disturbed during transit:

1. Check the setting of the ion-trap magnet by observing
the picture. Ample brightness should be available and
the horizontal scanning lines should be sharply focused
and clearly distinguishable. If the above check indi-
cates need for readjustment of the ion-trap, refer to
the Servicing Procedures given on page 12.

NOTE: An improperly positioned ion-trap magnet
can greatly reduce the life of the CRT. If you are not
sure that the ion-trap is propetly positioned, readjust
it.

2. In strong signal areas check for the presence of over-
load. Overloading usually causes poor sync stability
and excessive contrast. When overload is encountered
readjust the Dumonitor (a-g-c control) as described
in the Servicing Procedures.

3. With the Teleset tuned to a station (preferably one
transmitting a test pattern) check the picture posi-
tioning. If the picture is not properly positioned, re-
adjust the positioning control assembly as outlined in
the Servicing Procedures. If the picture is tilted, re-
duce the vertical size so that the extreme top of the
picture is visible, and rotate the yoke until the picture
is horizontal. When rotating the yoke, hold the yoke
retainer in place to prevent it from rturning with
the yoke.

CUSTOMER INSTRUCTION.—A few moments spent
with the customer at the time of the installation will oftep
save costly service calls in the future.

An instruction booklet is shipped with each Teleser.
Use it as an aid in instructing the customer in the opera-
tion of his Teleset. Demonstrate the correct method of
adjusting the front panel controls and allow the customer
to demonstrate his ability to adjust them.
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