VOLTAGE DATA

@ Line voltuze 117 volts AC.

@ Voltages mesured with a vacuum tube voltmeter be-
tween tube socket terminals and chassis, unless other-
wise indicated. Note that the cathodcs of V204 (6AS5)
and V305 (BUAG) are operated approximately 130
volts above chassis ground.

ntenna disconnected from set with terminals shorted.

peaker must be connected while taking voltages.

@ Contrast turned fully clockwise. Channel Selector set
on an unused low channel. Other front controls set at
approximately half rotation.

@ Rear chassis controls should not be disturbed unless
otberwise indicated.

@ Some tube socket lerminals (not connected to tube
elements) are uscd as tie-points and a voltage reading
may be present.

CAUTION

Pulsed high voltages are present on the cap of 6BG6G
tube, and on the filament terminals and cap of the 1X2
tube, NO ATTEMPT SHOULD BE MADE TO TAKE
MEASUREMENTS FROM THESE POINTS UNLESS
SUITABLE TEST EQUIPMENT IS AVAILABLE.

Picture tube 2nd anode voltage can be measured at
the high voltage cap of picture tube and should be taken
only with a high voltage instrument such as a kilovolt-
meter. Voltage for 2nd anode is approximately 9 KV.
Proper filament voitage check of 1X2 tube may be madc
by observing filament brilliancy as compared with that
obtained with a 1.5 volt dry cell battery.

Sya. | Tube Panotion Piol [Pin2 [Pin3 [Pias [Pio5|[Pin6 | Pin7 [Pns|Png
V101| 6AGS | RF Amplifior -1 »x leswx| o 130 | 130 0
vioz| 636 | 0so. & Mixer 130 | 150 lesac| o 0 0 0
Voltages at V101 and V102 moasured from top of chassis with tubes removed.
Point "W" (Fig. 30) 1s ~J volts measured with tubes in sookete.
V201 | 6AUS | Sound IF Anp. -6 0 o |63 | 220 | 120 0
v202| 6ALS | Batio Deteotor | - o lesac | -2 | o 0
V203 | 6SN7OT| Scund Amp. & Symo Clip. [=1.2 40 o -1 22 | o |63sac| o
V204 | 6AS5 | Sound Qutput 15 | 120 o [e.sac | 120 | 270 | 260
V301 | 6AU6 | lst IF Amp. -5 0 o [a3ac [ 120 | 120 .9
V302 | 6AUS | 20d IF A=p. -5 0 o [e.sac [ 120 | 120 .6
V303 | 6AUS | Srd IF Asp. 0 0 0 fe.3ac 230 |13 | L6
V304 | 6ALS | Video Deteotor & AGC 136 o lesac | o 16 | o 130
V305 | 6AUE | Vidoo Amplifier 1s 130 |63 | O 28 | 273 | 130
V401 | 12407 | Symo Amp. & Separator 60 -4 0 o ° 6 0 6 le.sx
o smr |V [P HR o erE]

o
Voltages measured at V402 (12AU7) taken with vertioal linearity and height control turned fully olookwise,

v40s | 687t [ Hor. Oso. Cont. & Hor. Osa. | =22 | 165

[-se [-es [zas [ o Jesasc]| o [

V404 | 6BGEG | Horizontal OQutput I BC [ J

Voltage on tube oap: See "CAUTION® note ab

[ s [ w | o | w loesac 20 |
ove.

V405 | 1X2 2nd Anode Rectifier

See "CAUTION" note above.

v406 | 6w467 | Damper ¥ [

450 e 378 ¥ 6.3 AC o

(V601 | 6V46 | Low Voltage Reotifier NC #9400

NG [P400AC NC  [+400AC | NC 0400

108P4
(V308 | 151 pg | PAoture Tube

0 80 ne 6 wx | w | % L
Pin 10: 410V. Pin 113 110V. Pin 12: 6.3AC 2nd Anode: Ses "CAUTION® above.
Voltages taken at ploture tube sooket (scoket removed from tube).

* Measured from top of tube socket with 5V4G remov.d

“* Voltage taken from pin No. 1 of speaker connector socket M201. Filament 5.2 volts AC measured between pins 2

and 8 of 5V4G.

1 Voltage will vary both positive and negative with settingof slug adjustment for Hor. Freq. T404.

NC--Indicates no connection to tube element.
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Figure 75. Bottom View of Television Chassis Showing Tube Locations.
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Figure 76. Top View of Television Chassis Showing Tube Locations.
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Disconnect antenna from receiver.

)
Before atarting alignment, allow 15 minutes
recciver and test equipment to warm up.
Speaker must be connected to chassis

Connect sweep generator to antenna terminals

RF A MIXER ALIGNMEN

for

Loosely couple marker generator to antenna ter-

marker pips just barely visible.
@ Connect oscilioscope through 10,000 ohm resistor
to point “W" on t Keep oscilloscope leads
away from
@ Connecting a 1'i-volt bias battery (negative to
AGC buss. point “T": positive to chassis) will
allow greater signal input without distorfing re-
spon: v
@ Alignment_adjusiments, connection points, and re-
sponse curve are shown in Figures 29, 30, 31.

Marker Gen.
Step | Freq. (MC) | Frequeney

Adjust

Check for curve resembling RF response curve shown in Figure 31. If neces-
sary, adjust A8, A9 and A10 (Figure 30) as required. Consistent with proper

® Discoanect antenna from receiver
® Disconnect signal generator and VIVM (if used in
previous alignment),
re starting alignment, allow 15 minutes for
receiver and test equipment to warm up.
Set Contrast and Focus controls full on (clockwise).
Alignment adjustments, connection points, and re-
sponse curve shown in Figs. 29 32, 33,
Connect sweep generator to antenna terminals.

OVERALL RF and IF RESPONSE CURVE CHECK (Step 1)

and
HF OSCILLATOR ALIGNMENT
(Using sweep generator and oscillos cope.

Connect oscilloscope between point “V" and chassis
ground through

Set Sharp Tuning

chassis) will allow greater signal input without
distorting response curve.

a decoupling flter (see fAigure 29),
Keep oscilloscope leads away from chassis. Cau-
tion: Voltage at point "V" is approximately 130

volts DC.
control at half rotation by ro-

tating it approximately 150° as shown in figure 32,

Speaker must be connected to chassis,

Use a NON-METALLIC alignment _screwdriver

with a 1 lade for adjustment of A12.

1t HF oscillator slugs “fall into” coil form, remove

the channel cofl, move tk

taining spring into position;

1 band width and correct marker location, response curve should have maximum
emplitude and flat top appearance.
Check each channel for curve resembling RF response curve shown in Fig. 31.
In geaeral, the adjustment pesformed in step 1 is sufficient Lo give satisfaclory
3 1548 1" response curves on all channels. However, if reaconable alignment is not ob-
203.78 tained on a particular channel, (a) check to see that coils have not been inter-
mixed, or (b) try replacing the pwr of coils for that particular channel, or
{c) repeat stop 1 for the weak channel as a compromise adjustment to favor
1 10 this particular channel. If o compromise adjustment is made, other channels
shotd be checked to make oo that they have not been appreciably af-
foct Full skirt of curve will not be visible unless generator sweep width
187.25 o extends beyond 10 MC,
5 1913
8
g NARLER, SOK) CARRIER NARKER, VIDEO CARRIER
7 % ! o s
. P
s o] s et il 0P SHOULD MOT
s EXCEED 340 OF
® 307, OF TOTAL
7725 3 5 HERHT.
b ED ¥
H
10 :
25
u :;':'.;», ® Figure 31 KF Response Curve (see NOTE below ).
12 2

*Video Cartier Froquency (MC) ¢ Sound Carrier Frequency (MC).

8+ NOTE 7 742 50008 00TAVT (1204) 58 THE VBED ANPLIVIER (¥30S) BEEONES DEFECTIVE,
m PUTE FOLTIGE FUL € AFFECIED OF OIHER O3S N THE CEOIY.
15
uon V204
1350 6ASS Aa1z.820

i

THIS COMECTION MSE CnLy
2071 409 EARLY 2011 £RASSIS.

20x-80%

V4024 V4028 V403A Va04 vao3s =
1T 12AT esNTer 6866e %EShTer @ ? @ @ @
- 4 + o+ +
*LOOSTED 84 rOLTIGE VIOl VIO2 V30l V302 V203 V4OIA V201 V408 V2038
TROK CATRODE 0F DAWPER V406 BAGS  GJE  GAUG  GANE  EAUS WIAUT  GAUE %iAW]  46SWTer

Figure 43. B4 Voltage Distribution Chart

positive to it should rest firmly against the slug.
Marker Gen. [Sweep Gen.| 2 5 2
Step M irea. (MO Freatueaen INSTRUCTION
While sweeping the RF pass band (channel 13 or other unassigned high channel), check the overall
1 |urve obtiined against the ideal curve shown in Figure 33. I shape of curve is not within limits shown, it
Will be necessary to repeat the IF Amplifier Alignment given on page 16 The 1Fs must be accurately
aligned before correct oscillator adjustment can be made.
21125 [Sweeping
2 | ee2575 [Channet 13
e With correct oscillator alignment, the video carrier marker should be located 6db
P 209.75 12 down (50% point) on the curve (Figure 32y when the Sharp Tuning
3 Control is set at the center of its renge (half rotation). See Figure 32. Whes
checking curve, see “NOTE" on previous page. If adju
4 199.25 1 see whether mis-aligument is apparent on channel 13 enly o
203.75 channels. If overall adjustment is required, adjust A11. Otherwize make individual
HF oscillator adjustments (A12) as instrubted in beginning of this parngraph.
3 183.25 10
19775 Check all channcls individually for proper marker locations. If overall adjustment
has been made, it may not be necessary to make any further aZjustments. 1f nec-
18725 essary, however, make individual HF oscillator adjustment A12. Note that A1l
6 19175 ® and A12 can be adjusted without removing chassis from cabinet. For details, see
Oscillator Adjustment using television signal on page 8.
181.25
T 18575 ¢
5.25 BEFERENCE N NEICHT OF PLAKS
8 :;n.n ¢ SWALE KT EICEED 38 8 30
83.25 f —— = DS
d A " ; AT LEAST 264
RTY TS .
77.25 08 957 PONT
18, 8175 ®: }
s 00N CARRIE
67.25 ] MARIER
11 x
775 1 H
12 3 ANEASURED COWN FRON WICNEST PEAN
Figure 33. Overall KF and 11 Amplifier Kesponse Cury,
13 x4
5075 2

ter Frequency (MC) Sound Carvier Frequeney (MC).

Adj. Symbol  Frequency  Function Adj. Symbol  Frequency  Funetion

Al T30S 253 MC  3rd IF Transformer AT T 45 MC  Secondary of Ratle Detector

A2 TS0) 253 MC' Ist IF Transformer Transformer

A3 TS02 230 MC  2nd IF Transformer AR Cr02 Trimmer (RF Amplifier)

A4 LI0G 281 MC  Mixer Plate Coil A0 C1o4 ‘Trimmer (RF Amplificr)

A5 T201 45 MC Primary of Ratlo Deteetor Alo Cro07 Trimmer (Mixer)
‘Transformer A1l C109 Trimmer (HF Oscillator)

A6 L201 45 MC  Ist Sound IF Transformer A2 Liez Slug. HF Oscillator Colls

X21X02
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IMPORTANT: Before

IF AMPLIFIER ALIGNIIm

ment to wa

@ Disconnect antenna from receiver.

@ Set_Channel Sclector to channel 13 or other un-
assigned high channel

@ Connect a wire jumper across antenna terminals
(to prevent signal interference during IF align-
ment).

@ Allow about 15 minutes for receiver and test equip-
up.

starting the
plate (cover shield) to the chassis. In some early sets, the ;hnid was
spot soldered to the chassis and, if removed, it must be re-soldered.

® Connect signal generator high side to tube shield
t 618 oscilator.mixer tube Be sure to insulate

Sibe shid from chassia.  Comnect generator low

Fide 1o chassis close Lo 6J6 tube

Set Contrast controt fully clockwise. etain setting

for all IF adjustments.

Alignment_adjustment and connection point loca-

tions are shown in Figures 30 and 29.

@ Speaker must be connected to chassis.

using a signal generator and
al

b. Connect oscilloscope® betw

d. Loosely

AN LEST 260
o8 85

(so0m0 1)

Step :‘t‘ﬂ G'y Connect VIVM To Instructions Adjust
Uu VTVM 3 volt DC scale. When
. amc |Heh side Lo point T common | PeRIE: ey \;rvuwadm: e | AL aid Ax.for. max:
prox. 1 volt or
2 231 MC " B A3 and A< for max-
s | To insure proper alignment, make the “Over-all IF Response Curve Check” given below.

OVERALL IF RESPONSE CURVE

(Using sweep generator and oscillos cope with sweep input to R¥ mixer).

Differences in component values affect IF response.
ese differences arc not apparent in alignment of IFs

VTVM (single frequency
ignment); hence it is preferable that an

esponse
curve check be made after completion of the IF ampli-
fev alignment.

Since feeding the swecp signal through the entire RF
and IF system provides a better overall

Check should be made after RF and HF Oscillator -ngn-
ments gs indicated in step 1 of the alignment chart or

r, the procedure is given below if it s

pag owevel
fesired to take video 1F response curve as a check

If the procedure given below is followed and the >
sponse curve obtained differs greatly from the cus

shown in figure 28, repeat all IF amplifier alignment
steps, making sure generalor frequencies are precise
adjustments are accurately mad

u tings and connections as given in
the TF amplifier ul‘nmem chart.
n point V" and chassia
round (hrough & decoupling fier: nee ng Keep
leads away from receiver. Caution: Voltage at point
“V" s approximately 130 volts

c. Cornect sweep gencrator high inside to tube shield of

6J6 osc-mixer tube, Be sure to insulate tube shield
from chassis. Connect sweep generator low side to
chassis close to 816 tube base. Set sweep generator to
sweep the IF pass band (19 to 20 MC).
couple wmarker generator high side to the
sweep generator, tube shield on
tuner; low side to chassis groun

To avoid distortion of the response curve, keep the

sweep generator and marker generator outputs at a

‘minimum. Marker hould be Just kept barely
visible, Setting sweep enerator output for VIVM
reading from 5 to 1 volt DC, measured between AGC

response
ative to point “T positive to chamsis) will allow
grester aignal input without distorting

c)-eck curve obtained against the ideal overall IF
Seplifr resposss curve & Shown in figure 28, Since it
t ideal curves, it should

means of marker generator. It is important that
marker pips be in the proper location

575 MC mearier, smould b 0db below the
highest peak (50 per cent point on the high frequency
side of the curve). The 22MC marker should be at

per cent) below the highest peak, and may or may not
be v
Comistent with proper band width and correct
location of markers, the response curve should pre-
ferably have maximum » amplitade, aymametey, and Aat
top appearance. If co response is not obtained.
repeat the “1F Amplmer All[nmlﬁl
£ Remove wire jumper from across antenna terminals.

In dealing with RF and IF rosponse curves, it is well to remember that an inverted or mirror image may result,
depending on the sweep generator and osciliosope used. The general waveform should still be identical.
8 wide band oscilloscope for alignment, marker pips will be more distinct if condenser from 100 to 1,000

Whe
mm{d. i connected a
a capacity will affect “Ihe ahape of the rexpones curve

lloscope input. Caution :

Use the lowcat capacity condenser passible, since too high

ALIGNMENT HINT

Alter becoming familiar

with
alignment of sets by using merely the essent ial nllgnmmt data given in l::::u 29 and 30.

DFFERCICE 14 KIGHT OF PEARS.
SHOULD NOT CICEED 3db 04 30m

A wh (30%)

 —
APPROUIMATELY o sy 0
f\mlm.) e uma\ ' PP
2575 MAMER

ANEASURED DOWY RGN HIGHEST PEAR
Figure 28. Overall IF Response Curve.

(TOP SIDE OF TUNER)

CuaSSS GRCNO 4 SCOPE

OLCOUPLING FILTER SHOWN N DOTTED LINES

Figure 29. Bottom View of Chasss Showing
Alignment Connection Points.

' z Y

Ll A2 INDIVIDUAL CHANNEL ADJ.
11 OVERALL OSCILLATOR ADJ.

UNDERSIDE
OF CHASSIS

' AT ] ( A5 A6 l
4.5MC ZERO 4.5MC MAX.  4.5MC MAX.

|
A3

23.IMG MAX.

A4 Al
(23 1MC MAX.  25.3MC MAX.

A2
25.3MC MAX. |

Figure 30 Topy iew of Chassis snTm.‘ Alignment Adjustment Locations.

4.5 MC SOUND IF ALIGNMENT
@ Disconnect antenna from receiver.

receiver and i
@ Set contrast control fully clockwise. ganmaroey

@ Connect signal generator high side to point “V"

© Before starting aligament. allow 15 m for

to warm u

® Speaker must be connected to chassis.
@ Alignment u}un.mnt = eonn«:uou point are

calibrator o other Prequency standard for absolute frequency calibration &t the {.
required for this operator. Accuracy required within one kilocycle.

If & frequency standard i- not available for a 45 MC frequency check, it is
up of zero setting adjustment A7 in sty
Trumm & Eignal Guoersor. This “touchup’ aghetin
checking (and_aligning where necessary)

t procedure in given on page 8
the IF Amplmer Tuner RF and Mix:

VTVM (3 volt DC scale) | leade well separated f
145 Mo | YT G0

driver will be required for aligning siug
adjustment

through a .01 mfd. shown in figures 29
Signal Ge Comnect

Step | “pfquency VIVN o Tnstructions Adjust
Important: Before proceeding, be sure to check the signal generator used in alignment against a crystall

45 MC alignment point

recommended that touch-
ep 2 be made nnng a television xl(nll rather than the 4 5 MC signa)|

"and should be made atter
HE oscillato

Use 3 voll scale on VIVM. Keep v'rvu A5 and A6 for maxi

mum (keep reducing

rom signal generator
and chassis driving. A non-metallic screw- [generator output to

kecp VTVM at ap-
prox. 1 volt).

Use 3 volt zero center scale on

2 | 45 MC | VTVM to point

$Signal may be unmodulated or 400 cycle AM modulated.

OSCILLOSCOPE NOTE

In dealing with RF and IF response curves, it is well
to remember that an inverted or mirror image may re-
sult, depending on the sweep generator and oscilloscope
used. The general waveform should still be identical.

When using a wide band oscilloscope for alignment,
marker pips will be more distinct if condenser from 100
0 1,000 mmfd. is connected across the oscilloscope input.
Caution: Use the lowest capacity condenser possible, 3
since too high a capacity will affect the shape of the £
response curve. i

wv”':‘f **A7 for zero on VT-

point is located be-
tween a poseitive and

for_aligning slvg adjusmtent AT. a_negative maximum),

I AT was far off, readjust A5 and repeat AT.

L W sntci sawt
oL FOU CuANNL 3

¥ig. 32 Front \hwt of Tuner.
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180 I $- = 0204y et ==3
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L SRa0s*| 4NFD| R206 L |05 220
Il B B | o o JE ROST 7 [
< « > . 1’
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TURRET SETTING SELECTS PAIR OF COILS.
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