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TELEVISION RECEIVER

MODEL 17745

(TONNSMAN)

SERVICE DATA

—1952NQ2—

HEAD OFFICE SERVICE DEPARTMENT
RCA VICTOR COMPANY, LTD.
MONTREAL, QUE.

MODEL 17T45 ('TOWNSMAN')

GENERAL DESCRIPTION

The Model 17T45.(Townsman) is a twenty tube, AC=-DC table model television receiv
er using a 17BP4A kinescope and a 4" P.M. speaker, housed in the cabinet behind
¢ the control panel,

ELECTRICAL & MECHANICAL SPECIFICATIONS

TUBE COMPLEMENT

Symbol

V=1
V=2
V=101
V-102
V-103
V=104
V-105
V=106
V=107
V=108
V-109A
V=109B
V=110
V=111
V=112A
V-112B
V=113
V=114

V=115
V=116
V=117
V=118

Tube Funoction
6CB6 R.F. Amplifier (on tuner)
12AT7 Mixer and Oscillator (on tuner)
6AU6 Sound I.F. Amplifier
6AU6 Limiter
6AL5 Ratio Detector
6AVS Audio Amplifier
25L6GT Audio Output
6AU6 1st Video I.F.
6CB6 2nd Video I.F.
6AU6B 3rd Video I.F,
g 12407 Video Detector

12A07 %‘ oce Separator
12BY7 oo Amplifier
6AU6 .G.C. Amplifier -
i 12AX7 9§ 0. Amplifier

12 AX7 w’cioal Oscillator
25L6GT Vertidal Owtput
12SN7GT "Synorogutde™ Horizontal Oscillator

and A.F.C.

25BQ6GT Horizontal Output
12AX4GT Damper
1X2A High Voltage Rectifier
17BP Kinescope



FINR TUNING RANGE
Channel 2 approximately
Channel 13 approximately

INTERMEDIATE FREQUENCY

1st Sound I.F.

2nd Sound I.F (intercarrier I.F.)
Picture I.F.

RECEIVER ANTENNA INPUT IMPEDANCE

POWER SUPPLY RATING
105-125 volts, 25/60 cycles, 150 watts

AUDIO POWER OUTPUT RATING
Undistorted
Maximm

OVERALL VIDEO RESPONSE (approxs)
FOCUS

SWEEP DEFLECTION

SCANNING

HORIZONTAL SWEEP FREQUENCY
VERTICAL SWEEP FREQUENCY

FRAME FREQUENCY

RoFo FREQUENCY RANGES:

Channel .. Channel . Picture Carrier
Noe Freq. (MC) Freq. (MC)
2 54«60 5525
3 60=66 6le25
4 66=72 67625
5 76-82 77425,

6 82-88 83625
7 174=180 1756 2%—'

8 180-=186 181.2
9 186-192 187.25
10 192-198 193425
1l 198=204 199425
12 204-210 2056 25
13 210=216 211,25

2

44
o
o
o
=
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21,25 MC
4.5 MC
25,75 MC

300 ohm balanced

2 watts
3 watts

3.5 MC

Permanent Manget
Magnetic

Interlaced 525 lines
15750 cpse

60 cpse

30 cpse

Sound Carrier
Freq. (MC)

59,75
656 75
T1e75
8175
8775
17925
185475
191.75
197,75
203.75
209, 75
215475

.
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HIGH VOLTAGE WARNING:

OPERATION OF THIS RECEIVER OUTSIDE THE CABINET OR WITH THE COVERS REMOVED,
INVOLVES A SHOCK HAZARD FROM THE RECEIVER POWER SUPPLIES. WORK ON THE

RECEIVER SHOULD NOT BE ATTEMPTED BY ANYONE WHO IS NOT THOROUGHLY FAMILIAR
WITH THE PRECAUTIONS NECESSARY WHEN WORKING ON HIGH VOLTAGE EQUIPMENT. DO
NOT OPERATE THE RECEIVER WITH THE HIGH VOLTAGE COMPARTMENT SHIELD REMOVED,

KINESCOPE HANDLING PRECAUT IONS :

DO NOT REMOVE THE RECEIVER CHASSIS, INSTALL, REMOVE OR HANDLE THE KINE-
SCOPE IN ANY MANNER UNLESS SHATTERPROOF GOGGLES, AND HEAVY GLOVES ARE WORN.
PEOPLE NOT SO EQUIPPED SHOULD BE KEPT AWAY WHILE HANDLING KINESCOPES. KEEP
THE KINESCOPE AWAY FROM THE BODY WHILE HANDLING.

The kinescope bulb encloses a high vacuum and, due to its large surface
area, is subjected to considerable air pressure. For this reason, kine-
scopes must be handled with more care than ordinary receiving tubes.

The large end of the kinescope bulb = particularly that part at the rim of
the viewing surface - must not be struck, scratched or subjected to more
than moderate pressure st any time. During service if the tube sticks or
fails to slip smoothly into its socket, or deflecting yoke, investigate
and remove the cause of the trouble. Do not force the tube. All RCA
Victor replacement kinescopes are shipped in special cartons and should be
left in the carton until ready for installation in the receivers
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SET UP INSTRUCTIONS
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FIG. 1 RECEIVER OPERATING CONTROLS

Unpack the receiver and place in a suitable operating location.

Remove the back cover and check that all tubes are well located in their
sockets, especially the R.F. Tuner tubes.

Check that all tube shields are well anchored in their respective base
clips, especially those on the R.F. Tuner.

Connect a "cheater" line cord to the interlock plug connectore

Connect an external antemnna (™Rabbit Ear" antenna) to the antenna input
leadso 3

Plug line cord into A=C wall receptaole (NOTE; this receiver will not
operate on a D-C power supply source.

Turn the power on by turning the Volume Control knob in a clockwise
direction and advance this control halfway,. allowing the receiver to
warm up for a period of 10 minutes. Sound will be heard from the speaker
in approximately 15 seconds.

Advance the Vertical and Horizontal hold control knobs to halfway. .
Advance the Brightness and Contrast knobs halfway. A raster will appear
on the kinescope tube in about thirty to forty-five seconds from the time

the set is turned on.

Set channel selector switch to desired station and adjust fine tuning
control for best sound and picture.
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SET UP INSTRUCTIONS (Cont‘'d)

The following is a list of set up procedure which may be required'to perform
in the field for customer satisfaction and optimum performance of the
television receivere

BRIGHTNESS 3
g

If the picture does not appear bright enough at average control setting,
it is suggested that the ion trap be adjusted. ’

The ion'trap is a metallic strap bent in the form of a hexagon and is
located on the kinescope tube neck near the kinescope socket.

Set the brightness control to a point where the picture is just visible and
adjust the ion trap by sliding it back and forth along the neck of the tube
at the same time rotating it to a position where maximum brightness is
obtained.

This completes the ion trap adjustment.

PICTURE TILT:

If the picture appears tilted the deflection yoke is to be adjusted.

‘The deflection yoke consists of a set of coils located on the neck of the

kinescope tube at the extreme front.

Loosen the wing nut, located on the top bracket supporing the yoke and

move deflection yoke to*the left or right applying a slight forward pressure

as the case may require. Line the raster parallel to the molding frame of

the cabinet above the control knobs. Tighten wing screw and check the

%igtgreo & (NOTE:Yoke must be pushed forward to rest on the shoulder of the
ube

This completes the yoke adjustment.

PICTURE CENTERING s

With operating controls set for average reception, check the location of
the picture.

The pictufe on the face of the kinescope may be moved in either a vertical
or horizontal plane by adjustment of the lever located on the focus magnet.

Loosen the Phillip's®screw located on the top of the focus magnet. Shifting
this lever from left to right will affect the picture centering in a vertical
plane, and pushing or pulling the lever in a vertical plane will affect the
picture centering in a horizontal plane. Adjust till the picture is well

centered and tighten the screw., * (NOTE 5 Wing nut used on later produotions)



SET UP INSTRUCTIONS (Cont'd)

FOCUS MAGNET ADJUSTMENT

The focus magnet adjustment is located on the focus magnet which in turn is
located on the neck of the tube. A small plastic knob located on the top of
the focus magnet adjusts the focusing by either clockwise or counter=-clock-
wise rotations Rotate the knob, at the same time applying a slight pressure
on the bottom of the metallic ring in the direction in which the ring is
being movede This is done to facilitate the adjustment.

Ad just the focus magnet for clearest picture or raster. The back cover may
now be replaced, °‘cheater® live cord disconnected, the tuner connected to
the antenna terminal board and the external antenna also connected to the
terminal boarde.

HORIZONTAL OSCILLATOR:

In carrying out the forgoing adjustments it was assumed that the horizontal
oscillator required no adjustment due to the slight possibilities of distur= ¢
bance during shipment. However if adjustments are required, please refer to
the alignment instructions.

CHECK OF HORIZONTAL OSCILLATOR ALIGNMENT

Turn the horizontal hold control to the extreme counter=clockwise position.

The picture should remain in horizontal sync. Momentarily remove the signal

by switching off channel then backe Normally the picture will not remain in sync.
Turn the control clockwise slowlye The picture should show the blanking bar

on the left side as the control is approaching the maximum clockwise positiona

If the receiver does not pass the above check refer to the Horizontal

Oscillator Alignment.
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FIGe I CHASSIS REAR APRON ADJUSTMENTS
HORIZONTAL LINEARITYgs

This screw driver adjustment is located on the rear apron of the chassis and
is used to adjust for picture linearity in the horizontal plance.

VERT ICAL LINEARITY:

This is a control adjustment located on the rear apron of the chassis and is
used to adjust for picture 1linearity in the vertical plane. When the picture
linearity control is adjusted, it is usually necessary to re-adjust the height
controle




SET UP INSTRUCTIONS (Comt'd)

S

HEIGHT CONTROL:

This is a control adjustment located on the rear apron of the chassis and is
used for adjusting picture height. When this control is adjusted, it is some-
times necessary to re=check the vertical linearity.

As Go Co

AcGeCo is a control type of adjustment and is used for setting the correct
gain level over which the receiver is to operate. The control is adjustéed
clockwise to a point where the picture begins t6 tear and then the control is
slowly turned counter-clockwise until’ the picture’ ceases to tear.- -

This completes the A.G.Co adjustment.
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RoFo TUNER: FIG. 3 RECEIVER BLOCK DIAGRAM

The Model 17T45 "Townsman" television receiver uses a TV=20 type tuner bearing
our stock number S-9396. The TV~20 tuner is a switch type tuner designed to
cover the twelve presently allocated chammels. The input circuit is designed
to match a 300 ohm balanced antenna systems The R=C network in the antenna
input circuit is used to isolate the antenna from the transformerless chassise
The antenna circuit is very critical and should be properly matched with the
antermma or serious loss of gain may results
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CIRCUIT DESCRIPTION (Cont‘'d)

RoFs TUNER (Cont'd)

The antenna input circuit T=2 is inductively coupled to channel 13 antenna
coil providing ample gain and bandwidth for channels 7 = 13 Antenna transe
former T=3 is overcoupled to channel 6 antenna coil to provide adequate gain
and sufficient bandwidth for channels 2 to 6. R=1 serves to broaden the
response of channels 2 to 4 antenna coilse C=1 tunes the antenna circuit.
R=2 is a grid load resistor damping the tuned circuit and also supplying tube
0oAeGeCo C=16 is an R.F. decoupling capacitor. The 6CB6 is a conventional
RoFo amplifier which has a high 'Q' plate tuning in the output, permitting use
of Ce2 as frequency adjustment referred to in the tuner alignment; and is
capacitively overcoupled to a tuned grid circuit of the mixer which is of
lower 'Q',where C=3 mainly affects the tilt of the response curve. The
coupling consists of C=9, C=21, C=6 and C=7 of which C=9 is effective only on
chamnels 2 = 6 and serves for decoupling and decreasing the bandwidthe C=6,
C=21 and C=7 form a low impedance couplinge Variable coupling between the
RoFo plate and mixer grid is provided by two wires which are soldered to the
trimmer (C=2, C=3) electrodes which form a small variable capacitore The
coupling provided by these two wires aids the low impedance coupling
provided by C=6, C=21 and C7 so that maximum coupling is obtained by moving
the wires closer togethers. Care should be taken so as not to short the two
ends during alignmente

A test point is provided in the grid circuit of the mixer for connection of
an oscilloscope during R.Fo tuner alignmente R4 and R5 act as a grid load
for the mixer and Re5 serves as an isolating resistor for the grid circuit
when the test point is in usee.

The oscillator uses a Colpitts gircuit which is of conventional design. The
oscillator is coupled to the mixer circuit by C-11 along with the inter-
electrode capacitance of the tubes Fine tuning is provided in the plate
circuit of the oscillator tube by C=l4e

The output of the mixer is coupled directly to a single coil IsF. transformers.

VIDEO I.Fo SYSTEM:

The video I.F, consists of a three stage quadruple stagger tuned intercarrier
amplifier incorporating. two 6AU6 tubes and one 6CB6 tube. Stagger tuning is
used to provide the necessary gain and bandwidth of 3.5 MCo. The I.F. cirocuit
has two low °‘Q‘' transformers and two high 'Q° tranformers. Low Q' transformers
being Tel and T=106 and high 'Q°' transformers are T-104 and T=105.




GIRCUIT DESCRIPTION (Cont'd)

VIDEBO I.Fo SYSTEM: (Cont'd)
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FIGe 4 STAGGER TUNED VIDEO I.F. FIG. 5 OVERALL VIDEO I.F. RESPONSE

Bifilar windings are used in T=104, T-105 and T-1l06 which consist of inter=
winding the primary and secondary of each transformer producing the effect
of a single coil in the circuit,

The output of the converter is applied to the first picture I.F. transformer
T=1 whose damping is provided by the plate resistance of the mixer tube V-2,
R=11, R=120 and the input grid resistance of V=106, It should be noted that
at 'high frequencies the input resistance is not infinite (relatively speaking)
as is usually assumed at low frequencies and must therefore be considered
where high frequenscy circuits are concerned.

C~123 is a coupling capacitor and isolates the grid of V=106 from D.Co poten=
tiale R=120 is connected to the AcG.C. line supplying the tube with A.G.Co
R=12]1 is the cathode bias resistors The value of this resistor is critical
due to the fact that it is unbypassed and also due to the Mjller effect of
the tube.

Miller effect causes primarily the input capacitance of the tube to vary with
the gain of the stages The input capacity of a tube increases as the gain of
stage is increaseds This effect if unoompensated would cduse serious
detuning of the I,F. tuned circuit with changes in the A.G.Ce. voltage thereby
‘changing the stage gaine For this reason the cathode resistors R=121 and
R=126 are not bypassed and are of the proper value to maintain reasonably
uniform bandpasse

The output of V-106 is fed to T~104 2nd pioture I.F. Transformer which is
damped by R=122 and the grid resistance of V-107. The associated capacitors
©-189, C=126 and C=127 are bypass and decoupling capacitors.
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CIRCUIT DESCRIPTION (Cont'd)

VIDEO I.Fo SYSTEM: (Cont'd)

V=107 is a cohventional picture I.F. amplifier whose output is fed to T-105
3rd picture I.F, transformer. This transformer is damped by R=129 and the
grid resistance of V=108, (=130 and C=-131 are by=pass capacitors. T-105
picture I.Fo transformer has a trap which tunes to 21.25 MC. reducing the
intensity of the sound carrier and also provides the proper overall response
curve of the picture I.F. amplifiers

Soun'o

,/ TeRP

P16. 6 RESPONSE WITHOUT TRAP = ° - FIGe 7 I.F. RESPONSE WITH T

Note the sharp cut off obtained by the trap; giving sufficient bandwidth and
ample sound attenuatione

V=108 is a conventional amplifier with a by=passed cathode as the tube is not
gain controllede The output is fed to T=106 4th picture I.Fs transformer
which is damped by the loading of V=109A video detector which in turn is
dependent on the value of R=135e :

C=136 is a by-pass condenserso

VIDEO AMPLIFIERs

The video amplifier consists of a single stage high transcondustance pentode

12BY7 V=1100 The grid load of the video amplifier consists of a series

combination of R=135 and L-103. I1~103 raises the impedance of the :load

circuit at higher video frequencies to compensate for the loss in high

frequency due to the shunt capacity of the tubes 1~-102 is ansBuFs cFidern - :
coil for high frequencieso L-101 and C=101 form a parallel resonant circuit

which when tuned to 405 MCo acts as a high impedgnce to the 4.5 MC. inter=-

carrier beat frequencyo This attenuates most of the sound at the grid or .

V=110 The composite video #ignal is then passed on to the grid of the video

amplifier. .

The cathode resistor R-136 is by-passed by C=194 which acts to remove degenera-
tion at high frequencys R-136 however does producesome degeneration at low
frequencies reducing the gain therefore increasing high frequency response. .
This compensation also serves to increase the speed of response of the circuit

to short impulses producing good picture fidelity.
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CIRCUIT DESCRIPTION (Cont'd)

VIDEO AMPLIFIER (Cont'd)

The plate circuit of the video amplifier is commected to' a combination series
and shunt peaking coils 1~-104 and L-105

1-104 acts as a series peaking coil and improves the high frequency response
of the video amplifiers A damping resistor R=204 is comnected across L-104
to prevent ringing. The series peaking coil serves the purpose of isolating
the plate capacity of the video amplifier from the kinescope input capacity
by acting as a low pass filter, in other words it divides the shunt capacity.

1-105 is a shunt peaking coil which is damped by R-205 and serves to raise
the plate load impedance of the video amplifier at the higher video
frequencies to compensate for high frequency losses caused by the shunt
capacity of the circuite

The output of the video amplifier is PC coupled to the Picture control R-198
and AC coupled from the control to the cathode of the kinescopes The AC
coupling is provided to protect the kinescope due to the cathode heater

potential ratinge

R=198 Picture control, controls the amplitude of the video signal applied to
the cathode of the kinescopee This control circuit provides superior
performance as compared to other forms of contrast control since the signal
input to the sync separator and AGC amplifier is not affected by the s etting
of the picture controle

Shunt capacity from the associated video amplifier and circuit tends to
reduce the high frequency response to the kinescope as the slider is moved
lower on the picture or contrast controle To compensate for this loss C=195
is connected from the top of the contrast control to the first tap, and acts
as a low impedance to the high frequency.

The cathode of the kinescope is also connected through R-144 to the Brightness
control which controls the intensity of the electron beam in the kinescope
by varying the DC cathode potentiale

The video signal is coupled to the cathode of the kinescope through C-191.
The beam current of the kinescope flowing through R-144 charges C-191 the
time constant of this combination being sufficient to hold the background

level constanto
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CIRCUIT DESCRIPTION (Cont 'd)

SOUND I.F. SYSTEM:

The sound I.F. system consists of a single stage amplifier using a 6AU6 tube:
a 6AU6 limiter and 6AL5 Ratio Detectore.

The sound I.F. carrier (4.5 MC) is taken off at the junction of R=135 and
L-103 by the beat produced at the sound detector of the picture and sound
carriers (25.75 MC = 21.25 MC=4¢5 MC)c The sound I.F. amplifier is conven-
tional and needs no mention in this texts The limiter is also a conventional
circuit which serves the purpose of reducing noise pulses and A.M. from being
passed on to the Ratio Detectors

The Ratio netector is also conventional;a test point is provided at the junc-
tion of R=112 and R=113 for connection of a voltohmyst during ratio detector
alignmento.

Audio output is obtained at the junction of R=110 and C-=115 which in combina=
tion form a de-emphasis circuit reducing the high frequency response and there-
by keeping the output reasonably flat due to the pre-emphasis of the transmittere

The audio amplifier and output circuits are conventional and need no further
elaboration.

Ao Go Co

The AoGeCo circuit uses a 6AUS pentode tube. This circuit is a keyed AsG.Co
whereby the plate voltage is provided by positive pulses approximately 7
microseconds wide supplied by the horizontal output transformer through C=-138.
These pulses which occur during the horizontal retrace interval drive the
plate positive with respect to its cathode since the latter is returned to

the video amplifier plate load resistor R-137 and R=199 through an isolating
resistor R-142 so that the composite video signal appearing across R=140 and
R=141 is applied between grid and cathode. Plate current only flows when the
flyback and sync pulses coincide, the magnitude of the current being determined
by the level of the sync pulses applied to the grid of the A.G.Co tube. Plate
current flows through load and filter resistors R=134, R-127 and R=125
developing a negative DoCo voltage which is the controlling AcGoCo voltageo

The A-GoC. amplifier grid to cathode voltage depends on the voltage drop across
R=140 and R-141 due to video amplifier plate current flowe Since only a few
volts negative bias is required to cut off the A.G.Co amplifier plate current,
no A.GoCo voltage will be developed until the incoming signal strength is

such that the video plate current approaches cut=off on sync pulse tips and

the AoGeCo amplifier grid - cathode voltage then rises above cut-off (AeGoCo
amplifier plate current begins to flow)s As the incoming signal strength
increases, the video signal at the plate of the video amplifier increases and
plate current cut=off is more closely approached on sync pulse tips. This
results in an increase in the A.G.C. bias voltage which, by reducing the gain
of the R.Fo and I.F. amplifiers V-1, V=106 and V=107 counteracts the increased
ihooming aighal strength. Fquilibrium is reached when the video signal is of
such amplitude as to develop sufficient A.G.C. bias voltage to prevent a
further increase in video signal amplitudec. This keyed A.G.C. circuit maintains

12




CIRCUIT DESCRIPTION (Cont 'd

A. Go'Co (Cont'd)

the output of the video amplifier almost constant over a wide range of
incoming signal strength (above the threshold level below which A.G.C. bias
voltage is not developed)e

This keyed A.G.Co system has one fundamental advantage and that is its
relative immunity to noise pulses. The only noise pulses which can affect
the A.G.Co bias voltage, are those which occur during the horizontal retrace
pulse interval. Noise immune AcG.Co. preverits the video amplifier output
voltage from being affected by noise pulses because of the A.G.C. bias
changing the gain of the R.F. and I.F. stages. Picture contrast on the
kinescope remainsunchanged and more important, sync pulse tips are maintained
near cut-=off bias on the video amplifier so that the noise pulses are clipped
just slightly above the sync pulses. This noise clipping results in noise
stable synchronization since the sync separation derives its input signal from
the video amplifier plate circuits

The A.GoCo voltage is connected to a diode section of V=104 to prevent any
possibility of damaging the A.G.Co controlled tubes should any of them become
gassy and start drawing grid current.

SYNC SEPARATOR & SYNC AMPLIFIER:

The sync separator consists of % tube section of a 12AU7. The sync separator
is connected to the output of the video amplifier through an isolating resistor
R=146o The grid of V-109B is driven positive by the incoming sync pulses and
causes grid current to flow charging capacitors C-141 and C-142. Sufficient
negative D.C. voltage is developed by the grid current of V-109B to prevent
the sync pulses from going more than slightly positive. The sync pulse is
thus compressed at the grid of the sync separator. The plate of the sync
separator is supplied with low B voltage due to the resistors R=149 and R=-160
so that the tube requires very little voltage to cut off plate current.
Blanking pulses and video information extend below the cut-off bias and do

not appear at the output of the sync separator-when strong noise pulses
(extending above the sync pulses) are present in the composite video signal
applied to the sync separator, grid current will flow and the negative grid
voltage developed will increase so that the sync pulse could be momentarily
depressed beyond cut=off and no sync information could appear in the outpute
To minimize the possibility of this occuring the fast time constant network
C-142 and R-148 is used in the grid circuit of the sync separator. Approxi-
mately 18% of the grid voltage appears across R=148 and this voltage changes
quite rapidly because of the short time constant to counteract the effect of
the noise pulses. In other words the circuit can follow rapid changes. C=141
and R-147 comprise a long time constant which prevents undue distortion of the

long duration of the vertical sync pulses,

13




CIROUIT DESCRIPTION (Cont‘®d)

INTEGRATOR -= VERTICAL OSCILLATOR = VERTICAL QUTPUT

The integrator circuit is an R=C network consisting of R=155, R=156, R-157,
C=144, C-145 and C=146 resistors and capacitors which convert the vertical
sync serrations into a sawtooth wave form.
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FIG. 8 OUTPUT WAVE AFTER PASSING THROUGH INTEGRATOR

The positive sync pulse is applied to the grid of V=112B causing the tube to
drew grid current. This makes the plate current increase in such a way that
the plate winding of the vertical oscillator transformer causes the grid to
become more and more positive until the tube saturates. wWhen saturation is
reached, the field partialdy ¢tollapses-in the-transformerrandithergrid e, - .-
driven:negativel very rapidly.

During the time that the grid is positive, C=147 and C=146 are charged upe
and as soon as the grid is driven negative, the capacitors discharge through
R=1568 and R=169, repeating the cycle 60 times per second (dependlng on your
vertical hold control setting)o

The combination of R-158 and R=159 act as a grid leak for the vertical oscilla-
tor'and also form a time constant in combination with C=146 and C=147 controll-
ing the rate at which the grid is made positive. In other words, it contols
the frequency of the vertical oscillator.
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CIRCUIT DESCRIPTION (Cont 'd)

INTEGRATOR = VERTICAL OSCILLATOR = VERTICAL OUTPUT (Cont 'd)

The plate winding of the T=107 is connected to a 2.5 megohm control R=162
through a plate load resistor R=16le This changes the time constant in the
plate circuit and therefore affects the shape of the sawtooth in the plate
circuit of the vertical oscillator outpute This control is known as the
Height Control.

The output of the vertical oscillator is coupled to the grid of the vertical
output tube V=113 through a .1 capacitor C=151. (=144 and R=165 are shunted
across the plate load to maintain more uniform impedance across the plate
due to the characteristic of the vertical output transformers It also
provides feed back from the plate to the grid of the vertical output by
virtue of C=144, R=163, C=150 and C=152, for obtaining the proper wave form
in the grid of the Vertical output tube V=113.

PIGe 10 WAVEFORM AT PLATE OF V113

The output of the vertical output transformer which consists of a sawtooth
waveform

FIGe 11 SAWTOOTH WAVEFORM

is applied to the vertical deflection yokess
C-153 is a bypass capacitor for horizontal flyback pulse.

C=-200, R=206, C=198 and R=207 are used for retrace suppression of vertical
pulses. C=200 and R=206 have a very fast time constant as compared with
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CIRCUIT DESCRIPTION (Cont 'd)

INTEGRATOR = VERTICAL OSCILLATOR = VERTICAL OUTPUT (Conttd)

the vertical oscillator frequensy. The sawtooth is removed and a negative
pulse appears across R=207, 3
+ v’

0 —— —
e e .

FIG. 12 PULSE ACROSS R207

Capacitor C-198 removes the positive peak as shown aboves
>~

4

FIG. 13 PULSE WITH POSITIVE PEAK REMOVED

R-168 is provided as a linearity controle The grid voltage plate-current
curve of the tube is not a straight line over its entire range; therefore
the effect of adjustments of R=168 is to produge variations in shape of
sawtooth by shifting the operating point of the tube to different points
along the curve. Since the slope of the curve varies the effective gain

of the tube, adjustments of linearity affect picture height and such adjust-
ments must be accompanied by readjustment of the height control R=162,

1) HORIZONTAL OSCILLATOR 2) OUTPUT 3) DAMPER & 4) H.V. RECTIFIER

1) The horizontal AFC circuit is of the "syncroguide™ type with minor
modificationss The horizontal oscillator, discharge, and AFC circuits
utilize the double triode tube V=114. The triode (pin 4.5 and 6) is the
blocking oscillator with grid coupling capacitor C-162 and grid leak resis=-
tor R=183, R-180, etce T=109 is the horizontal oscillator transformer in
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CIRCUIT DESCRIPTION (Cont‘’d)

1) HORIZONTAL OSCILLATOR 2) OUTPUT 3) DAMPER & 4) Ho.V. RECTIFIER

7 1) 'Cont'd :

which winding C=D and capacitor C=163 form a stabilizing tuned circuit. The
feedback for blocking action is supplied by autotransformer winding A=C=F.
The coarse frequency adjustment of this oscillator consists of the moveable
core in coil A=C=F. The generated sawtooth is coupled to the grid of the
output tube V=115 by the capacity divider C=165 = C=157Bo C=157B marked
horizontal drive provides a meens of varying the sawtooth amplitude, which in
turn varies the horizontal linearity of the picture as well as width and high
voltage.

Synchronization is accomplished by means of the triode (pin 1, 2 and 3) as
follows: A complex wave consisting of the sync pulse and partially inte-

grated sawtooth is fed on the grid through coupling capacitors C~155 and C=156.
The trimmer C=157A varies the amplitude of this coupled wave s ince the sync is
fed through the capacity divider C-155, C=156 and C-=157A; and the integrated
sawtooth is formed from the sawtooth at point D of T=109 through R=173 and
C=157A. As C=157A is reduced in capacity the amplitude of this wave increases
and vice versa. The tub& is cathode biased from the drop across R=179 to such
a value that plate current flows only during the positive peak portions.of the
complex wave. C=159 connects between a tap on the grid return (R=177 and R-=178)
and the cathode to minimize degeneration at pullein frequencies. This provides
a better pull in actions “The cathode voltage is essentially a DC voltage
obtained from the pulses of current by filter action of (=160 amnd C=161 and
since a portion: of this voltage is applied to the oscillator grid through R=183
its magnitude affects the frequency of the oscillator in such a way as to auto-
matically hold it in synchronism with the received sync signale.

The peak of the complex wave on’ the grid of the control tube is essentially
the sync pulse "riding" atop the integrated sawtooth which is derived from
the oscillator. As shown in the figure below, actually only a portion of the
sync pulse atop the barabola, the remaining portion sliding down the sharp
incline following the peak of the sawtootho

FIG. 15 SYNC TOO EARLY

GrRo Cororrs __ ___

FIG, 17 SYNC PHASING NORMAL
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CIRCUIT DESCRIPTION (Cont®d)

1) HORIZONTAL OSCILLATOR 2) OUTPUT .3) DAMPER & 4) HoV. RECTIFIER

1) Cont'd)

Area above cut off is the portion of waveform effective in producting oscilla-
tor controls Therefore,the plate current pulse has a width equal to the width
of the portion of the sync atop the sawtooth. As the phase between the
oscillator and sync tends to change, the width of the portion of sync atop

the sawtooth changes, and with it the width of current pulses in the tube and
the average cathode voltage, which then acts on the oscillator in such a
direction as to restore the correct phase.

2 & 3) The operation of these two circuits is so intercomnected that they
must be discussed simultaneously. The function of the output tube V=115 is
to supply sufficient current of the proper wave form to the horizontal
deflection coils to provide horizontal scanning for the kinescope. The
function of the damper tube V=116 is to stop oscillation of certain deflection
components during trace and help provide a linear trace. Other functions of
these circuits include the utilization of energy stored in the horizontal
deflection coil to furnish retrace and with the aid of the series transformer
primary to supply kinescope high voltage. The damper circuit also recovers
some of the energy from the yoke kickback and uses it to help supply the
plate power requirements.of the output tubes

In operation, the visible portion of the horizontal trace is approximately

53 mioroseconds in duration. Although the inductance of the horizontal
deflection coil is in the order of only thirteen millihenries, the reactance
of the coil predominates over the coils resistance of the horizontal scanning
frequency, This is a different case than that encountered in the vertical
deflection system and so a different method of operation must be employed.

Horizontal blanking is'npproximately ten microseconds in duration, During

this time, the kinescope beam must be returned to the left side of the tube,
and the trace must be started and made linear., To accomplish &l}'thisviwithin:
the horizontal bldnking time, only seven and one<half microseconds can be
allowed for the return trace. In order to obtain such rapid retrace, the
horizontal deflection coil, high woltage transformer and associated circuits
are designed to resonate at & frequency such that ome<hdlf cycle of oseillation
at this frequency will occur in the seven and one-half microseconds retrace
time limito This represents a frequeéncy of approximately 66 KC.

During the latter part of the horizontal retrace, the output tube conducts
very heavily and builds up a strong magnetic field in the deflection coil
and high voltage transformer. When the steep negative slope of the sawtooth
from the horizontal oscillator discharge {(V-114) is applied to the output
tube grid, the 25BQ6GT plate current is suddenly cut off and the magnetic
field in the deflection coil and transformer begins to collapse at a rate
determined by the resonant frequency of the systeme. Since the output tube
is ocut off and the voltage generated by the collapsing field is positive for
the first half cycle preventing V=116 conduction, there is essentially no
load on the circuits The damper tube then closes and prevents further

LB 8y e )
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CIRCUIT DESCRIPTION (Cont®d)

1) HORIZONTAL OSCIILATOR 2) OUTPUT 3) DAMPER & 4) H.V. RECTIFIER

2 & 3 (Contrd)

oscillation in the deflection coils One half cycle of oscillation is permit-
ted because at the end of such time the current in the deflection coil has
reached a maximum in the opposite direction to which it was flowing at the
end of!the trace periode This reversal of eurrent flow is the requirement
for retrace and it is accomplished in the alloted seven and one half micro-
secondse.

During the half cycle, retrace was accomplished with very little loss of
energy. The field in the coil was merely reversed in polarity. So, at thig
poiht acstrohg fisld-exists in-the :deflsctidm coil,

The current in the deflection coil lags the voltage by approximately ninety
degrees (considering ninety degrees as one quarter cycle resonant frequencys
iec 66 KC) and when the curremt has reached its maximum positive value, the
voltage across the coil, being ninety degrees ahead, has begun to swing
negative. When the voltage on the damper tube cathode becomes negative
with respect to its plate, the tube begins to conduct heavily. This places
such a load across the deflection coil that it cannot continue oscillations
Instead, the field begins to decay at a rate permitted by the load which the
damper tube circuit places on the coils The circuit constants are such that
this decay is Iinear and at a rate suitable for the visible trace.

If no additional energy was fed into the coil, the field would fall to zero
and the kinescope beam would come to rest in the center of the tube. 1In
such a circuit, the current approaches its final value exponentiallye The
output tube must, therefore begin to supply power to the deflection coil
before the energy in the coil is completely dissipatedc. Although the
currents supplied by the output tube and by the decaying field are curved
at the orossover point, together they produce a yoke current that is linean
By the time the beam has reached the right side of the kinescope, the out-
put tube is conducting heavily and has built up a strong field in the
deflection coils and transformer. At this point, the output tube is again
suddenly cut off and the process is repeated.

The kinescape lst amddewoltagedis dudjrectipisupplied through the I2AX4GT  damper
tube, which is conducting over the major portion of the trace. Capacitors
C=171 and €-172 are charged during this period and this charge is sufficient
to supply the Rinesddpellsé mnodetwhedr the 12AXMGBtiscndt-cénducting,

These -capacitoms are charged by the receiver DC supply and by the current
produced by the collapse of the field in the horizontal deflection coile

The charge placed on the capacitors by the decay of deflection energy is
additive to that from the DC supply and thus the capacitors are charged

to a voltage greater than the power supplys This permits operation of the kine-
#copé at a higher voltage then ‘15 6btainelts fram the normal dupply and
produces an increase in the system efficiency by salvaging energy that would
otherwise have been wasted.
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CIRCUIT DESCRIPTION (Cont‘®d)

1) HORIZONTAL OSCILLATOR 2) OUTPUT 3) DAMPER & 4) RECTIFIER

2 & 3 Cont’d

In addition,, this B4 boost is used to supply part of the plate voltage for
the horizontal %yncroguide tube V=114 and part of the vertical oscillator

tube V112B,

4) The high vol'tage is supplied from the energy stored in the deflection
inductance during each horizontal scano Where the 25BQ6GT plate current

is ocut off by the incoming signal, a positive pulse appears on the T-110
primary due to the collapsing field in the horizontal yoke. This pulse of
voltage is stepped up, rectified by 1X2A tube filtered and applied to the
second-anode of the kinescopee Since the frequency of the supply voltage
is high (15,750 ops) relatively little filter capacity is necessarye. Since
the' filter capacity is small, the stored energy is small, and the high
voltage supply is made less dangerouss The filter capacitors are C=197 and
the capacitor formed by the inner and outer coatings on the kinescopee

LOW VOLTAGE POWER SUPPLY

The low woltage power supply used in this receiver is a conventional half
wave voltage doubler circuit which needs no further explanatione
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ALIGNMENT PROCEDURE

HORIZONTAL OSCILLATOR ADJUSTMENT g

Normally the adjustment of the horizontal oscillator is not considered to be

a part of the alignment procedure, but since the oscillator wave form adjuste g
ment requires the use of an oscilloscope, it can not be done conveniently in
the fielde The waveform adjustment is made at the factory and normally should
not require readjustment in the field. However, the waveform adjustment
should be checked whenever the receiver is aligned or whenever the horizontal
oscillator operation is impropere.

HORIZONTAL FREQUENCY ADJUSTMENT g

With a clip lead, short circuit the coil between terminals C and D of the
horizontal oscillator transformer T1l09. Tune in a television station and
sync the picture if possibleo

As = Turn the horizontal hold control R175 to the extreme clockwise position.

Adjust the T109 Frequency Adjustment (atop the chassis) so that the picture

is just out of sync and the horizontal blanking appears in the picture as a : ‘
vertical bar. The position of the bar is unimportant.

Be = Turn the hold control approximately one quarter of a turn from the extreme
clockwise position and examine the width and linearity of the picture. If
picture width or linearity is incorrect, adjust the horizontal drive control
C157B, and the linearity control L111 until the picture is correct. If C157B
or Ll1ll were adjusted, repeat step A aboves

HORIZONTAL LOCKING RANGE ADJUSTMENT ¢

Turn the horizontal hold control fully counter=clockwise. The picture may
remain in synce If so, turn the T109 top core slightly and momentarily switch
off channel. Repeat until the picture falls out of sync with the diagonal |
lines sloping dwn to the left. Momentarily remove the signal by switching |
off channel then backe Slowly turn the horizontal hold control clockwise and

note the least number of diagonal bars obtained just before the picture pulls

into synce

If more than 9 pars are present just before the picture pulls into synec, adjust

the horizontal locking range trimmer C157A slightly clockwise. If less than

7 bars are present, adjust C157A slightly counter-clockwise. Turn the hori- d
zontal hold control counter=clockwise, momentarily remove the signal and

recheck the number of bars present at the pull=in pointe. Repeat this procedure

until 7 to 9 bars are presente

HORIZONTAL OSCILLATOR WAVEFORM ADJUSTMENT :

Remove the shorting clip from terminals C and D of T109 Turn the horizontal
hold control to the extreme clockwise positione With a thin fibre screw=-
driver, adjust the Oscillator Waveform Adjustment Core of T109 (under the
chassis) until the horizontal blanking bar appears in the raster.
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ALIGNMENT PROCEDURE

HORIZONTAL OSCILLATOR WAVEFORM ADJUSTMENT: (Cont‘'d)

Ae = Connect the low capacity probe of an oscilloscope to terminal C of T109
Turn the horizontal hold control one quarter turn from the clockwise position
so that the picture is in synce The pattern on the oscilloscope should be as
shown in Figure 34. Adjust the Oscillator Waveform Adjustment Core of T109
until the two peaks are at the same height. During this adjustment, the -
picture must be kept in sync by readjusting the hold control if necessary.

This adjustment is very important for correct operation of the circuits If the
broad peak of the wave on the oscilloscope is lower than the sharp peak, the
noise immunity becomes poorer, the stabilizing effect of the tuned circuit is
reduced and drift of the oscillator becomes more seriouss On the other hand;
if the broad peak is higher than the sharp peak, the oscillator is over=
stabilized, the pull=in range becomes inadequate and the broad peak can cause
double triggering of the oscillator when the hold control approaches the clock-
wise positione

Remove the oscilloscope upon completion of this adjustment.

CHECK OF HORIZONTAL OSCILLATOR ADJUSTMENTS s

Set the horizontal hold control to the full counter=clockwise position. Moment
arily remove the signal by switching off channel then backe Slowly turn the
horizontal hold control clockwise and note the least number of diagonal bars
obtained just before the picture pulls into synce

If more than 2 bars are present just before the picture pulls into sync, adjust
the horizontal locking range trimmer C157A slightly clockwise. If less than

2 bars are present, adjust C157A slightly counter-clockwise. Turn the hori-
zontal hold control counter-clockwise, momentarily remove the signal and
recheck the number of bars present at the pull=in point. Repeat this procedure
until 2 bars are presents

Turn the horizontal hold control to the maximum clockwise position. The
picture should be just out of sync to the extent that the horizontal blanking
bar appears as a single vertical or diagonal bar in the picture. Adjust the
T109 Frequency Adjustment until this condition is fulfilled.
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17T45 (TOWNSMAN)

ALIGNMENT INSTRUCTIONS

Prior to any alignment an isolation transformer (117V/117V) should be
useds

TRAP ALIGNMENT

1)

2)

3)

4)

Set up a 3.0 volt bias using standard cells. Connect the positive to
the common pround and the negative to the junction of R127 and C135
(AGC).

Set signal generator to 21,25 MC AM 400 cycles 30% modulation and
commect  to test point on tuner, 'hi’ end to test point and 'lo' end
to common grounde

Connect 'hi? end of scope to contrast control (sliding arm) and low
end to metallic shield stripo At this point a sine wave with super-
imposed noise will appear on scopee

Adjust the sound trap T105 bottom for minimum amplitude.

ALTERNATE METHOD3

If a signal generator is capable of delivering an output of one yolt
adjust the trap as follows:

a)

b)

c)

Connect the signal generator to the test point on the tuner (as above)

Connect °*hi’ end of voltohmyst to junction of L1Ol and L102 (Grid
circuit of 12BY7, V110 video amplifier) and 'lo' end to junction
of copper shield and common.ground shield above V110.

—g

Adjust T105 bottom (21,25 MC trap) for minimum output on meters

VIDEO I.Fo ALIGNMENT

1)

2)

3)

Set up a 4.5 volt bias using standard cells. Connect the positive
to the common ground and the negative to the junction of R127 and
C135 lines

Connect signal generator to test point on tuner as described in trap
alignment.

Set signal generator to 247 MC 400 oycles 30% modulatione
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VIDEO I.F. ALIGNMENT (Cont‘d)

4)

5)

6)

Connect 'hi® end of scope to contrast control (sliding arm) and low
end to junction of copper strip and shield above V110,

Connect 'hi' end of voltohmyst to junction of L101 and L102 (Grid of
12BY7, V110 video amplifier) and 'lo’ end to junction as mentioned
above. It is suggested that the voltohmyst be set on the 10 volt
range and zero centered for the remaining alignment.

Adjust T106 top 4th video I.F. for a maximum output on meter, not to
exceed = 2 volts if it does,reduce generator output.

NOTE: This alignment can be accomplished by use of the scope.

a) Connect scope hi end to contrast control (slide arm)
and low end to junction of copper strip and common

ground shields

b) Adjust T106 top for maximum amplitude on scopeo

7) Set signal generator to 22.6 MC.
8) Adjust T105 top 3rd video I.F. for maximum output on meter or amplitude
on scopee
9) Set signal generator to 25,6 MC.
'10) Adjust T104 top 2nd video I.F. for maximum output on meter and maximum
amplitude on scopes
11) Set signal gemerator to 23,6 MC.
12) Adjust T=l top 1lst I.F. transformer on tuner for maximum output on
meter and maximum amplitude on scope.
4,5 MC SOUND TRAP ALIGNMENT -
-l
1) Set signal generator to 4.5 MC AM 400 cycles 30% modulation.
2) Connect signal generator *hif end to junction of R135 and L103 and
Lo* end to junction of copper strip and common ground shield above V110.
3) Connect diode jig (see sketch below) "hi' end to contrast control
(sliding arm) and low end to junction of copper strip and common
ground shield above V110. 270 mmE
75 AT - J”L o 7o Cowremsy Con 7420L
scops I¥3g = s pal
CONIWECTIONS 17 4
o el
—9
4o’ 515, 15 DIOOE J1a
4) Connect scope 'hi? end to output of diode jig and low end to above

mentioned common ground junction.
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4,5 SOUND TRAP ALIGNMENT (Cont'd)

5) Set contrast control in maximum clockwise position.
6) Adjust L101 top or bottom for minimum output on scopeso

SOUND I.F, ALIGNMENT

1) Connect voltohmyst 'lo? end to test point of Ratio Detector junction
of R112 and R113 'hi' end to common ground shield.

2) Adjust signal generator output to give meter reading of =4 to =5
voltso -

3) Adjust T101 top and bottom Sound I.F. for maximum outpute
4) Adjust T102 top Ratio Detector for maximum outpute

In steps 3 and 4 if =5 volts is exceeded, the output of the generator
should be lowered and kept within the =5 volt limite.

RAT IO DEfECTOR ALIGNMENT

1) Connect meter "hi' end to junction of 115 and R110 'lo' end is
kept on test point of Ratio Detector.

2) Comnect scope to voice coile

3) Adjust T102 bottom for minimum output on scope keeping generator output at
same level as used in Step 4 of Sound I.F. Alignment., Adjust T-102 and
observe meter swing above and below the zero setting; the correct zero
setting is at the center of swing from left to right. NOTE- in some cases,
the zero balance will not coincide with minimum amplitudé on the scope,and
therefore a limit X1 volt 4s acceptable.

Z&R0
* SETTING
o

FIG, 20 RATIO IETECTOR CURVE : 3

SWEEP SOUND AL IGNMERT
'1) Connect sweep generator °hi’ end to junction of R135 and L103 and 'lo!'
end to junction of copper strip and common ground shield above V110.

2) Connect scope to lug "A" of T10l through an isolating resistor of
approximately 100 K and low end to above mentioned grounde.

3) Calibrate scope to read maximum of 2 volts peak to peak developed at
lug "A"o '

4) Loosely couple & 4.5 MC unmodulated signal to the sweep cable to refer
to as a markere _(Conneoting both leads to chassis is sufficient).
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SWEEP SOUND ALIGNMENT (Cont‘'d)

5) Adjust T101l top and bottom for maximum amplitude and most symetrical

curve about the 4.5 MC marker,

RESPONSE CURVE

»W /. MARKER

FIGs 21 T10l1 RESPONSE CURVE
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TUNER ALIGNMENT

1)

2)
3)
4)

5)

8)
9)

Set tuner to chamnel 13.
Adjust fine tuning for mecha&nical center (see limits for Fine Tuning)
Comnect sweep generator to antenna terminale

Connect scope *hi' end to contrast control (sliding arm) and 'lo' end
to the junction of copper strap and common ground shield above V110.

Connect signal generator to antenna terminal and apply a sound carrier
frequency of 21,25 MC to be used as markers

Ad just C=4 until the marker signal is tuned into the trap.

©) ©| c-4
Q . | TRAP
FIGo, 22 FRONT OF TUNER FIGs 23 TRAP LOCATION ON VIDo I.Fe RESPONbE

Check fine tuning setting on channels 13«8.
Set tuner to chammel 7.

Cheack fine tuning, if tuning is off and knob shaft is turned clock-
wise from mechanical center ©f fine tuning shaft; remove tuner cover,
spread turns of I=1, replace cover less screws and repeat steps 1 to 7.
Check that all fine tuning settings for channels 7 %o 13 are within
the limitse

LIMITS FOR FINE TUNING

FIGe 24 ng ngcmcxm*s}; . FJGo 25 LIMIT -FOR COUNTER=CLOCKNVISE
. ROTATION OF FINE TUNING KNOB ‘ﬁb'rATIon OF FINE TUNING KNOB
' 28 3

i -




LIMITS FOR FINE TUNING (Cont'd)

If oscillator tunes within the above setting of the fine tuning control, it
is acceptable, On some tuners a compromise setting of fine tuning must be
made to accomodate all channels with the limits shown above.

10)

11)

12)

13)

14)

15)
16)
17)

'18)

19)

20)

Set tuner to chamel 6,

Adjust L=4 to set fine tuning to mechanical center as outlined above.

©

FIGo 26

FRONT VIEW
OF TUNER ()

|4

Set tuner to channel 5.

Adjust chamnel 5 oscillator coil to set fine tuning to mechanical
center as outlined in steps 9 and.Coil Adjustment D & C.

NOTE: On channel 2 to 6, fine tuning can be mechanically centered by
adjustment of oscillator coils.

COIL ADJUSTMENT;

Spread coil if fine tuning knob shaft has to be turned clockwise for
mechanical center and close up coil if fine tuning knob shaft has to
to turned counterwelockwi see

Follow the same procedure on channels 2 to 4 oscillator fine tuning
adjustmentso

Set tuner to channel 13.
Calibrate osoilloécope for 180 u.v. peak to peako
Connect sweep generator to antenna terminals.

Connect scope to test point on tuner through a 4700 ohm -isolating,
resistors

Connect hi end of signal generator (or generators) as markers (Sound
and picture carriers) td antenna terminals through isolating resistors
of approximately 1000 ohm@,-?16Y énd to tuner cases

Comnect a =3 volt bias, *hi’ end to common ground and ‘lo‘ end to
" junction of R127 and C185.
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LIMITS FOR FINE TUNING (Cont'd)

21) Adjust C=1l, C=2 and C=3.

NOTE: C=1 reduces hump between markerse.
C=2 adjusts the frequency rangee. e
C=3 mainly affects the tilte

22) Check channel 13 to 7 and observe the trend of the wave shapes, switch
ing associated equipment on each channel as re?uired.

23) If channel 7 is off = check if Ce2 and C=3 require more or less capacity.
Clockwise increases capacity and counter=clockwise decreases capacitye
If less capacity is required adjust L=2 or L=3 by closing up the windings
(Increasing inductance). If more capacity is required spread apart the
winding (Decrease inductance).

24) Set tuner to channel 13 and repeat channel 13 alignment.
25) Set tuner to channel 7 and check response, adjust if necessary as
mentioned above and repeat channel 13 alignment if any adjustments are

made on . channel 7

26) Set tuner to channel 6 and tuning fine tuning for correct marker setting
(should be at mechanical center).

27) Adjust L=5 and 1=6 for proper response curve and proper marker location
on curvee

s © Ous '
FIG, 27 SIDE VIEW OF TUNER

28) Set tuner to chamel 5 through 2 and check the response curvese The
response may be adjusted by spreading or closing up the antenna coils.

To T

N
MARKERS

CLOSED ANTENNA COIL SPREAD ANTENNA COIL

FIGo 28 ° :
30 FIGe. 29



LIMITS FOR FINE TUNING (Cont'd)

In some cases.the R.F. and mixer coils will have to be adjusted to obtain
proper response.

\ -MARKERS

£ MOVE

N\ COKRECT CURVE
Fi 4 T N./ .
» NOTE s FREQUENCY ? FIG. 30

ReFe coils mainly affect the frequencye.

Mixer coils affect the tilte

When tuner alignment is completed, it is advisable to drop a little wax on
I-4, Lw5 & L=6 inductances to fix the setting between the coil and core.
Care should be exercised so as not to detune the coils

Mount screws on tuner cover and tightene

R.F. TUNER RESPONSE CURVES

‘ FIGo 31
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RoFo, TUNER RESPONSE CURVES (Cont‘'d)

oy e
ﬁ )1 / 9 10
/ S

p

A

P
FIGo 31
OVERALL SWEEP ALIGNMENT

TUNER CHECK '

1) Set up a 3 volt bias and connect to the junction of R127 and C135, 'hi'
end to common ground and low end to above junction. With the oscillo-
scope connected to the ReF. tuner unit test connection through an
isolating resistor of avproximately 4700 ohms and the sweep oscillator
connected to the antenna terminals, set the sweep out put to give .18
volts peak to peak on the oscilloscopee.

Switch through the channels and select one that is essentially flat and
with the two carriers at 90% response or higher. Channel 4 is usually
the most desirable for this teste

2) Set up fine tuning at mechanical center on channel selected and change
bias to 4.5 volts using same polarity as mentioned above.

3) Connect scope 'hi' end to contrast control (sliding arm, control full
on) and *lo* end to junction of copper strap and common ground shield
above V110.

4) Adjust scope gain to read 20 volts peak to peake

5) Connect sweep generator to antenna terminal,
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TUNER CHECK (Cont'd)

6) Connect marker or signal generator to antemna terminal board through an
isolating resistor of approximately 1000 ohms. See that marker generator
does not affect the response curve by controlling the outpute

7) Adjust marker (or signal generator) to sound carrier frequency on each
channel and check if the fine tuning control will tune the sound carrier
into the sound trap within the fine tuning limitse

SOUND TRAP
/—_

FIG. 32 :
8) Observe the overall response curve, it should appear as shown below.
250 MC. AT 953
e

PICTURE
| CA?«WER 25.75MC. ,—223MC. AT 502
r,/>~T~"r5~50‘°2,
SOUND CARRIER
21.25McC.
: FIGs 33 W= 30AP

The overall response curve may be touched up by making the following adjust=-
ments, T=1, T=104, T=105 and T<106.

NOTE:

Twl and T=-106 will affect general shape of curve.

T=104 will place picture carrier at 50%.

T-105 will place 22,3 MC marker at 50% on sound side of curve.
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Condition A = 3500 u ve

Signal Input

B = Ante Terminals :Shorted

SYM | TUBE PIN # 1 PIN # 2 PIN # 3 PIN # 4 PIN # 5 PIN # 6 PIN # 7 PIN # 8
A $% .3 A B Il A S Y T T

V101 | 64U6 | o - - || 6e4 | 6ea || 6o4 604}|130v (1177 130} 117| 1.0v | oov

vioz | 6avs || -av | < 6.6 | 6.6V |j6.6V | 606V || 1407 |127v || 140 127 .22V |11V 1

V103 | 6ALS 6 6 6 1

V104 | 6AVE oAV |=otv]| ov| ov| 6.2 | 6.2 || 602 | 6.2 103V 103v;

V105 | 25L6GT 2305 | 23.5 || 240 133 0 23.5 | 25.5| 10,3

v106 | 6AUS - Il 250 | 2a2]f 136| 117 .21 | o72]

v107 | 6cB6 Fesqs -2l o3| 73| 5.9 | 5.9 || 5.9 | 5.9 250 | 242 134 | 117

vios | eave | o 0 8.2 | 6e2 || 642 130 | 117 130| 117|| 1.0 | .86]

vi09 | 12av7 J27.5 | 24| -22 |-5.5] o o0 s | 68l sis| ssller1] -5l ki1 | bl o 0

V110 | 128Y7  |1.0v 1QOV'ﬁ:1°1 =05 6 6 6 6 188 | 178 ; 140 | 125

V111 | 6AUS L o2 | 89 600 | 620 || 6.0 | 6.0 |[-6.2 | --5V|| 40| 120]| 110 | 108

V112 | 124%7 283 28012»°23 L22,5 0 ofl 6.5 | 6.5/ 65| 6.5 93| 85| =8| =c2f o© 0

V113 | 25L66T | 240 | 240 || 140 | 120 g S | 1805 | 1647

v1l4 | 12sN76T || 192 190# =55 | =55 0 0 f11.8 1108 [ 11.8 |11.8 | 160| 160f| 7| =7} 105 |10.1

V115 | 25BQ6GT - af ‘0l 2 158 -8.6 L 21| 21 16.5 1

V116 | 12AX4GT g 1263 | 1203] 1203 | 12.3
| V118 | 178P4A i I _ﬁ

JUYVHD HDVITOA






’ L] A
PLEASE ATTACH TO Page 34 YOoLZ2A08  CHAR'T Condition A/= 3500 u v. Signal Input
B - Ant. Terminals Shorted

e T ST A S oman

s | v | PIN 4 [PIN g2 | PIN 43 [PIN 44 |[PIN 45 |PIN 4 | PIN 47 | PIN 48 | PIN 49
A B A B A B A B A B A B A B A B A B
V101 | 6AU6 6.4 %6 4| 6.4 w6 4 |
0 0 - il (G 25 3 ac | 130 j117 jazo | 117{ 1.0 .9
V102 | bAUG -4 *6.6| *6.6] *6.6| *6.6 )
oG o A0 AC 140 | 127 |J1ko | 127 W |- R | |
6163 6ALS » 6l * 6]* 6]* 6 .
AC AC | AC AC {
r *6.2| *6.2]| *6.2| *6.2
V104 | 6AV6 0% & H 0 0 ! - b 20 ; 103 | 103
V105 | 25L6GT _ 23.21 23.5] 2u0 133 0 b U
, . *6.2| *6.2| *6.2] *6.2
V106 | 6AUb ab a6 e A0 250 jau2 i34 |117]| .21 | .72
/ %5.9| *5.9] "5.9| *5.9
Vo7 | 6CB6  |-5.5| -.2] .3 | .73 ac | ac’| ac7| ae’ |20 j242 ja3zk | 117
"6.2] *6.2] *6.2] %6.
V108 | 6AU6 0 0 icz A02 ica A02 130 ¥117 j130 § 1171 1.0 ] .86

Nogd dea07 1-1.a| -adeadi~w] o] o]0 Me5E 055 ] il sl ] 0l o] 0%

i AC | AC | AC | AO AC
mol aan doasliis gt - s b, 1 el B 120 | 111 | 1%0 | 125
AC | AC | ac | ac
V111l | 6AU6 92 g9 | 110 | 110 'iéo 'i&o 'iéo 'iéo 5.2 |=.5 {200 | 200 { 110 | 108
w ¥.5%6.5 | %6.5 | %.5 L5
V et ° ° ° = = o o
112 | 12AX7 g3| 80 ) 0 X s e Bt B %i’ %2’ 3 3 : i+
: ?25‘ o5 tg_ *25 N
V113 | 25L6GT ¥4 lé 240 | 240 | 140 | 120 0 0 A0 2 18, 5? 16. }
bty b 10.5] 10.5] 10.5] 10.1
V114 | 12SN7GT |- 2.5 {-2.5 193/ %/_ 0 0 60 60 | 190 |190 eatloaclvacle e
fete L3 . « »
V115 | 25BQAGT | - 3 21} * 21 g 2L} * 21146,
> 5835 AC | AC ; i h AC | AC 2
V116 4GT : 12.3] 12.3| 12.3 | 12.3
12AX4G! 520 | 520 ‘ [ 3533 | »ac| wid | 4@
V118 | 17BPLA Pin #12 - 6.3 AC Pin #11 - 100+~ Pin #10 - 520 + boosted
& oG
* Measured across filaments
V112 v~ affected by ,setting of R162 Vilk " affected by setting

V113 |/ affected by setting of R168 + V118 v affected by setting




. , RREE
TR AR f |
2V
PIN 2 of V110 PIN 7 of V110 JUNCTION C141 & R147 PIN 6 OF V109B
T |
&3y 4oy 160V 3sv . l
L l‘ | ‘ )
¢ | &
PIN 1 of V112A  JUNCTION C147 & R160 PIN 7 of V112B PIN 6 of V112B
: 1 1 .65V
25v 1200V | 2N é
i
@ svcrion sz & miel Pov 3 of VI8 T PIN1 oA WIl4T;  PINS of V114
S v
. - 6ov J /50V /
I
"| |
| Y
JUNCTION R179 & R180 PIN 5 of V114 "C? of T109 JUNCTION C165 & R184

44

. PIN 8 of V115

FIGe 34 RESPONSE CURVES
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REPLACEMENT PARTS FOR MODEL 17T45

SYMBOL # STOCK # DESCRIPT ION

C=101 Capacitor in L101

C-=102 s 0001 lﬁ'o, GOOV

C=103 S=6326 » 201 . 1f., 500V

C=104 S=9371 . 4700 mnf. , 500V

C=105 S=6326 " 001 mfe, 50OV

C=106 71924 . 56 mfe, 500V

C=107 $=9371 » 4700 mmf., 500V

C=108 S=6326 " s01 mfo, 500V

C=109 " in T102

c=11b . in T102

Celll v 1000 mmf , 500V

c=112 S=9371 » 4700 mmfs , 500V

C=113 S=9367 " electrolytic 5 mf., 50V
C=114 S=9371 i 4700 mnf., 500V

C=115 ¥ 00022 mf., 600V

C=116 " «0047 mf., 600V

Co117 o 60047 mfe, 600V

C=118 $=6326 . 001 mfe, 500V

C=119 . 0022 mfo, 400V

C=120 ' 001 mfe, 400V

C=121 . 001 mfe, 600V

C=122A * 8=9403 » electrolytic, 20 mfd., 350V
Cc-122B . " 100 mfd., 250V
C=123 S-4438 " 150 mmf, , 500V

C=124 S=9371 " 4700 mmfo, 500V

C=125 S=9371 - W 4700 mmfo, 500V

Cc-126 8=9371 > 4700 mmfo, 500V

Cc=127 S=9371 g 4700 mmfo, 500V

C-128 $=9370 % 1500 mmf,, 500V

C=129 S=9370 . 1500 mmf., 500V

C=130 $=9371 . 4700 minfe , 500V

C=131 S=9370 » 1500 mmfo , 500V

C=132 $=9371 » 4700 mmfo g 500V

C=133 $=9370 s 1500 mmf' , 500V

C=134 S=9371 " 4700 mmfo, 500V

C=135 , . 047 mfe, 200V

C=136 31709 - 10 mfs, . 500V

C=137 S=9371 » 4700 mmf., . 500V

05138 i , 0001 mfop IOOO.V

C=139 23101 » © 22 mmfe, 500V

C=1404 + §=9402 " electrolytic, 10 mfde., 150V
C=140B 4 » " 150 mfd., 50V
C=140C " " . 40 mfd., 350V
C=141 » 00047 mf.y 600V

C=142 71920 . 220 mmf., 500V
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REPLACEMENT PARTS FOR MODEL 17T45

SYMBOL #  STOCK # DESCRIPTION

C=143 ' Capacitor P. <047 mf., 500V
C=144 w 2000 mmf

C=145 5000 mmf ints nete.
C=146 " 5000 mmf

C=147 73561 . 201 mf., 400V, P.
C=148 s 390 mmf., 500V, M.
C=149 S=9311 » 2022 mf., 600V, P.
C=150 73551 . ol mPoy: 400%. Ps
C-151 73557 . ol mf., =~ 8OOV, P,
C"152 73592 " 0047 mfop GOOV’ Po
C=153 73551 n ¢l mfe, 200V, P
C=-154 73557 " ¢l mf's, 6GOOV, P.
C=1565 73090 " 82 mmf., 1000V, M.
C=156 73090 » 82 mmfe, 1000V, M.

' C=157A $=9393 " - Trimmer 2(10-160 mmf, 500V)
C=157B S$=9393 . - Trimmer 2(10-160 mmf, 500V)
C=158 73553 " «047 mfo, 400V, P.
C=159 73551 . <} mfe, 400V, P.
C=160 73562 " 0022 mf., 400V, P.
C=161 73787 - 047 mf., 200V, P,
C=162 75248 . 220 mmf., 1000V, M.
C=163 73594 - o0l mfe, 600V,

C=164 S=9307 . 0001 mfe, 600Ve Po
C=165 74250 " 560 muf., 1000V. M.
C=166 S=9371 - 4700 mmf., 500V,

C=167 . ol mfs; 400V,

C"’168 » 022 mf09 ZOOV.

Cc=169 x 047 mf., 200V,

C=170 . in yoke 91

C°171 " 9022 m.fop 600Vo

C“'172 4 0022 mfo 9 GOOVQ

C=173 28417 » 5 mfo, 450V,

C=174 S=9400 o Electrolytic 300 mfd., 200V,
C=175 S=9401 . Electrolytip 200 mfd.,, 350V,
C=176 v Electrolytic 200 mfd., 350V,
C=177 S=9371 . 4700 mmf., 500V,

C=178 S=9371 g 4700 mmfe, 500V,

C=179 S=9371 " 4700 mmf' , 500V,

C=180 $=9371 n 4700 mmf, 500V,

C=181 8=9371 " 4700 mmfs, 500V,

C=182 S=9371 - 4700 mmf., 500V.

C=-183 S=9371 . 4700 mmf., 500V,

C=184 S=9371 . - 4700 mmf., 500V,

C=185 . in T105

C=186 - in T101

C=187 . in T101

C=-188
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‘REPLACEMENT PARTS FOR MODEL 17T45

SYMBOL #  STOCK #° DESCRIPTION

C=189 $-9371 Capacitor 4700 mmf., 500V, :
C°'190 S-6326 ~ 001 nlfo ® SOOVQ b

C=191 73794 - 22 mfs, 400V, * .
R=195 §=9481 Capristor 303 mege 330 mflas 500V -

C=19 G idlme D o shar e Siare OO0 ol SO0, :

0-1931 S=9481 Capristor 303 mege 330 mmfls 500V,

R—196f N [omas 2l _1\_ . S gl SO shrr 2500V

C=194 Capacitor - +0056 mf'e, 400V,

C=195 . 39 mmf,, 500V,

C=196 S=9304 " 100 mmf, , 1000V,

C=197 S=9474 . Hi=volt (500 mmf, 20,000V)

C=198 73920 " 00047 mfo, 600V,

0“199 " 01 m.fo, 400v.

C=200 - o0l mfe, 400V,

C=201 S=9370 s 1500 mmf,, 500V,

C=202A 75089 o «0015x2 mf., 500V,

C=202B 75089 » 00016x2 mf., 500V, : : :
F=101 Fuse 2
J=102 S$=4465  Jack=FPhono jack

1-101 S=9413 4.5 M.Co Trap (or base)

1~-102 8=9106 Coil = Peaking Coil 36 ueh.

L=103 5=9483 Coil = Peaking Coil 750 uche

1-104 S=9405 Coil = Peaking Coil 12K, 500 uche

1=-105 S5=9405 Coil = Peaking Coil 12K, 500 usho 3
L=106 Verto. Yoke

L=107 Vert. Yoke )
1~-108 S=9406 Reactor Choke -

1=109 Horizontal Yoke

1=110 Horizontal Yoke

1~111 71449 Coil = Horizontal linearity
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SYMBOL #

REPLACEMENT PARTS FOR MODEL 17T45

STOCK #

R=101
R-102
R=103
R-104
R=105
R-106
R=107

/R=108
R-109
R=110
R=111
R=112
R=113
R=-114
R=115
R=116
R=117
R=118
R-119
R=120
R-121
R=122
R=123
R=124
R=125
R-126
R-127
R=128
R-129
R=130
R-131
R=132
R=133
R=134
R=135
R-136
R=137
R-138
R=139
R=140
R=141
R=142
R=143
R-144
R-145
R-146
R=147
R-148
R-149

S=9394
30992
S=5647

30648
S=5647

S=5647

S=6646
5-9478

S=9417
S=6174
S$=9423
S=6144

30648

Resistor,
"

"

2

2 3 3 333 33 3=

2 3 32 2 =

DESCRIPTION

680 ohms, 10%,
82 ohms, 10%, %
1000 ohms, 20%,
47K ohms, 10%,
68 ohms, 10%,
47K ohms, 10%,
47K ohms, 10%,
1000 ohms, 20%,
47 ohms, ., 10%,
3.K ohms, 10%,
330 ohms, 10%,
6800 ohms, 5%,
6800 ohms, 5%,
Control Volume
10 mege 20%9
220K ohms, 10%,
270 ohms, 10%,
470K ohms, 10%,
220K ohms, 10%,
4700 ohms, 10%,
47 ohms, 10%,
12 K ohms, 10%,
1000 ohms, 20%,
1000 ohms, 20%,
220 KX chms, 10%,
68 ohms, 10%,
100 K ohms, 10%,
100 X ohms, 20%,
33 K ohms, 10%,
1000 K ohms, 20%,
120 ohms, 10%,
2500 ohms,
1000 ohms, 20%,
47 K ohms, 10%,
4700 ohms, 10%,
47 ohms, 10%,
12 K ohms, 10%,
33 K ohms, 10%,
100 K ohms, 10%,
Control = A¢GoCo
100 K ohms, 10%,
47 K ohms, 10%,
27 K ohms, 10%,
150 K ohms, 10%,

SRR el ook ko ok gk g

ER Y

=

CEEY

R R

-
(S R
=

TYEHT TYILAYY

Control Brightness

18 K ohms, 10%,
2.2 Ms 10%,
470 K ohms, 10%,
100 K ohms, 10%,

TEEY



SYMBOL #

REPLACEMENT PARTS FOR MODEL 17T45

STOCK #

R=150
R=151
R-152
R=153
R=154
R=155
R=156
R=157
R=158
R-159
R=160
R=161
R=162
R=163
R-164
R=165
R-166
R=167
R-168
R=169
R=170
R=171
R-172
R-173
R-174
R-175
R-176
R-177
R=178
R=179
R=180
R-181
R-182
R-183
R-184
R=185
R-186
R-187
R-188
R-189
R=-190
R-191
R=192
R~193
R=-194

36714

PT of S=9411

S=9317

S=6214
5-9316

PT of S=9411

30648

30648

S=9479

DE.SCRIPTION

Resistor,
"

41

33K ohms, 10%,
330K ohms, 10%,
22K ohms, 10%,
15K ohms, 10%,
6800 ohms, 10%,
Int. Network, 22K ohms
Int. Network,8200 ohms -
Int. Network,8200 ohms -
470K ohms, 10%, Zw y
Vertical Hold Control
1e0 Meg. 10%, 2w
2.2 _Mego 10%, g'w
Height Control 2.5 Mege
33K ohms,, 10%,
33K ohms  10%, W
100K ohms, 10%, 1W
2.2 Megn 10%, *
470 ohms 104, 2 .
Linearity Control
470 ohms 10%, 1w
in Focus
in Vertical Yoke 560
in Vertical Yoke 560
150K ohms, 10%, 2w
68K ohms, 10%, 1W
Hor. Hold 74K ohms
22K ohms, 10%, 1W
330K ohms, 5%, =W .
820K ohms, 10%, %W
82K ohms, 10%, 1W
330K ohms, 5%, 1W
3900 ohms, 10%, %w i
8200 ohms, 5%, W =
220K ohms, 5%, 1W :
47 'ohms, 20%, &W
470K ohms, 10%, ;W
180 ohms, 10%, ‘W
1w
W
2W

YELLY

82K ohms, 10%

470K ohms, 10%,

10K ohms, 10%,

in Horizontal Yoke
56K ohms, 10%, =W
5 ohms, 10%, 10W :
43 ohms, 8w i




REPLACEMENT PARTS FOR MODEL 17T45

SYMBOL #  STOCK # DESCRIPTION
: R-195 S-9481 Capacitor, 3.3 Mego 330 mmf, 500V
R=196 S-9481 Capacitor, 3.3 Mege 330 mmf, 500V
R=197 Resistor, 1000 ohms, 20%, 2W
R=198 S=9422 u Picture Control
R=199 » 27K ohms, 20%, 1W
R=200 " 12K ohms, 10%, 2W
R=201 " 2200 ohms, 10%, =W
R=-202 4 470K ohms, 20% w
R=203 " 1 Mege 10%, 2w
R=204 n in L104
R=205 " in L105
’ R=206 " 6800 ohms, 10%, %—w
R=207 . 56K ohms, . 10%, =W
y R-208 " 47K ohms, 10%, iW
R=209 9 43 ohms, 5%, 2W
g R-210 S=9482 2 30 ohms, 5%, 2W
' SR101 S=9404 Rectifier = Selenium
SR102 S=9404 Rectifier = Selenium
‘T=101 S=9416 Transformer = Sound I.F.
T=102 S=9418 . «~ Ratio Dete
’ T=103 §=-9407 " = Output (audio)
T«104 S=9498 . = 2nd I.F. Transe
? T<105 S=9399 g = 3rd I.F. Transe
T-106 S=H398 " ~ 4th I.F. Transe
T=107 S=9467 2 = Blocking Osce Transe
T=108 S=9469 ” = Verto Out. Transe
T=109 S=9415 by = Horo Osce Transe
T=110 S=9395 " = HoeVe Transe
S=9396 Unit = RoF. tuner
S=9392 Beam Bender
S=9505 Connector for HoV. Rects tube
S=9414 Connector for Anode
S5=9499 Deflection yoke
S=9470 Focus Magnet
’ SPEAKER ASSEMBLY
S=5575 Cone & Voice Coil Assembly

S=9419 Speaker 4° P.M.
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REPLACEMENT PARTS FOR MODEL 17T45 b
r
MISCELLANEOUS ASSEMBLIES k-
STOCK ﬁ DESCRIPT ION
5=9421 Back Cover Assembly
71457 Cord = Power cord
S=9410 Cushion = For kinescope mounting on yoke support
S=9486 Decals = (Wal-Mah)
5=9487 Decals - Blonde
S=9472 Fuse Holder
S=9502 Glass = Safety Glass
S=9471 Insulator = Stand=off s
75461 Knob Assembly -~ Blonde (Fine Tuning)
S=9451 Knob Assembly - Blonde (Charnel Selector) ¢
75463 Knob Assembly = Blonde (Verticel Hold & Brightness) :
75464 Knob Assembly - Blonde (Horizontal Hold % Contrest)
75503 Knob Assembly - Blonde (Volume & On~6ff) '
74959 Knob Assembly = Wal-Mah (Fine Tuning)
74962 Knob Assembly - Wel-Mah (Vertical Hold & Brightness)
74969 Knob Assembly - Wal=Mah (Volume & On=Off)
74963 Knob Assembly = Wal-Mah (Horizontal Hold & Contrast)
S-9450 Knob Assembly - Wal-Mah (Channel Selector)
S5=9501 Mask = Kinescope 5
S=9475 Pad = For mounting focus magnet on kinescope necks
$=9408 Pad = Support R.H. for kinescope
S=9409 Pad = Support L.H. for kinescope
S=9503 Panel = Metal Knob
S=9504 Plate = Channel Selector
74594 Plug - Male (P101)
S=9506 Shaft = for brightness control
S=9507 Shield for 12AU7
73584 Shield for 6AU6 & 6ALS

S=9397 Socket = Kine. Socket & leads
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