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OUe_e_. • 
The Tele - vue Trouble-Shooter 

Instructions for Using 
Simply select the Tele -Vue Trouble-Shooter Chart by observ-
ing the symptom on the TV Receiver and referring to one of 
the following groups of troubles: 

1. VIDEO 
2. SOUND 
3. SYNC 
4. LOW VOLTAGE 
5. HI VOLTAGE 
6. VERTICAL SWEEP 
7. HORIZONTAL SWEEP 

After determining the group in which the twuble is occur-

ring, check the group below for the exact symptom, and the 
:hart number. 

Symptom 

1. Snowy Pix   
2. No Pix, No Sound 

GROUP El 
Chart No. 

  1 
2 

3. Weak Pix   3 and 7 
4. Drifting   4 
5. No Pix   5 and 6 
6. Fading Pix 8 and 20 
7. Smeared Pix   10 
8. Too Much Contrast   11 
9. Bright Pix, No Control   12 

10. Black Bar Across C.R.T.   13 
11. Dark Roster with White Flashes   14 

GROUP 
Symptom 

1. No Sound   
2. Distorted Sound   
3. Buzz in Sound   
4. Sound in Pix 

Chart No. 

47 
48 
49 
50 

• • •-• ePoPme  
Symptom Chart No. 

1. Loss of Sync with Neg. Pix   18 
2. Loss of Sync on Strong Station   19 
3. Loss of Sync   21 
4. Pix Pull as Scene Change   22 
5. No Vertical Sync.   23 
6. No Horizontal Sync   30 
7. Poor Horizontal Sync     31 
8. Vertical Blanking Bar at Bottom of Pix   9 

4. Not Enough Height   
5. Too Much Height   
6. Poor Linearity   

GROUP 4 
Symptom Chart No. 

1. Small Raster   42 
2. 120 cps Pull in Pix    43 
3. Short in Power Supply   44 
4. Selenium Rectifier Circuits   45 
5. Poor Focus   16 
6. No Sound Raster or Pix 46 

GROUP 

Symptom Chart No. 

1. No Raster   38, 15 and 36 
2. Lo H.V. Weak Raster   39 and 17 
3. Arcing 
4. Blooming     41 

40 

GROUP 
Symptom 

6 
Chart No. 

1. No Vertical Sweep  24 
2. Foldover at Bottom of Pix   25 
3. Off Frequency   26 

27 
28 
29 

GROUP 7 
Symptom 

1. Off Frequency   
Chart No. 

32 
2. Not Enough Width   33 
3. White Lines on Left of Raster   34 
4. Christmas Tree Raster   35 
5. Vertical White Line   37 
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THE tellteAleAeRtACee tAtl ItORY 
INTRODUCTION 

In troubleshooting a television receiver, we are fortunate 
that the set can be broken down to seven (7) main sec-
tions. This makes possible the isolation of the source of 
trouble, which is, after all, what we try to do in any form 
of troubleshooting. The seven sections of the television 
receiver are presented in the Tele-Vue Troubleshooter so 
that the procedure of isolating the trouble begins with the 
selection of the chart. Once the chart has been selected, 
and this is done by observing the symptom on the re-
ceiver, a step by step check can be made starting with 
the most likliest cause, down to the last possible cause. 
These step by step checks were made on all makes and 
models, and results are amazing. Most cures occured dur-
ingthe first few checks because of the order of checking. 
On each chart the troubleshooting digest explains some 
of the theory behind the trouble, this is valuable informa-
tion that should be read before going into the check 
steps. Through this, knowledge can be gained that will 
prove helpful on future repairs. 

REVIEW OF TELEVISION 

The signal picked up by the television antenna is more 
complex than that found in radio. The reason for this is 
that the television signal must contain not only sound, 
but also picture information and synchronizing pulses so 
that the picture on the screen is stable. The sound sec-
tion of the receiver is very similar to that found in radio 
with the one exception that the television sound is F.M. 
and the radio, on the broadcast band, is A.M. However, 
this does not mean that the entire sound receiving cir-
cuits are different, instead it means that a different type 
of detector is used, and that the bandwidth of the I.Fs is 
larger. As for the mixer, local oscillator, I.Fs, and audio 
circuits, they are almost identical to those found in A.M. 
radio. 

The picture information is A.M., but covers a higher fre-
quency than radio. This means that the circuits that 
handle the information must have a wider bandpass than 
is found in radio circuits. For example, the average A.M. 
radio handles frequencies up to 5 kc, while in the tele-
vision receiver the frequencies go up to 4 megacycles. 
In order to handle these frequencies, peaking coils are 
used. The path of the picture information through the 
television receiver is similar to that of the signal pass-
ing through a radio, see Fig. 1. That is, from the antenna 
the TN' signal passes through an RF amplifier, then on to 
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the mixer where it is mixed with the local oscillator sig-
nal. From here it is passed to the I.Fs, these are called 
the VIDEO I.Fs, and the typical I.F. frequency is either 
25.75 mc, or 45.75 mc. In TV, usually three I.F. ampli-
fiers are used. From the I.Fs the signal goes to the de-
tector, where the carrier is removed, and only the picture 
information is allowed to pass to the video amplifiers. 
Finally, after sufficient amplification, the picture infor-
mation is fed to the picture tube. The varying electron 
stream inside the tube strikes the phosphor screen with 
varying strength to produce the illumination that gives us 
the picture. So you see, the television picture circuits 
are almost identical to the radio circuits, the main dif-
ference being in the frequencies that are used. 

In order that the picture be produced in the same sequence 
as that in the studio, the electron beam inside of the 
picture tube must be controlled in its sideward and up 
and down motion. This is the job of the synchronizing 
circuits. Special pulses are sent out along with the sound 
and picture information, to control the sweep of the cir-
cuits that cause the beam to move inside of the CRT. A 
magnetic field is produced around the neck of the CRT by 
the deflection yoke, this field determines the action of 
the electron stream. In the TV receiver, it is the job of 
the horizontal and vertical sweep circuits to produce the 
correct magnetic field for the yoke. It is the sweep cir-
cuits that must be controlled by the synchronizing pulses, 
Fig. 2. 

At some point between the video detector and the picture 
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PATH OF PICTURE SIGNAL 

tube, part of the signal is passed to a circuit called the 
SYNC SEPARATOR. Here the signal is removed, and 
only the synchronizing pulses are permitted to pass to 
the SYNC AMPLIFIER. This circuit amplifies the syn-
chronizing pulses so that they are large enough to con-
trol the operating frequency of the horizontal and vertical 
sweep systems, Fig. 3. 

In order that the screen of the CRT attract the electrons 
emitted from its cathode, a very high voltage is required. 
This will vary depending upon the screen size, but sel-
dom falls below 7 kv, nor goes above 22 kv, for television 
receivers. In order to have this amount of voltage, a 
special circuit is set up in the horizontal sweep system 
that provides this high voltage due to collapsing magnetic 
fields. This is often referred to as the "flyback high 
voltage system". 

FIG. 2 



TROUBLESHOOTING PAW. • • 
In troubleshooting the television receiver, we have one 
of the greatest aids right at our fingertips. I am referring 
to the CRT. It is possible, by observing the CRT, to 
quickly isolate the cause of the trouble, to one of the 
seven sections mentioned at the beginning of this dis-
cussion. In some cases, it is possible to even isolate 

the cause of the trouble to just a few components out of 
the hundreds that are used in a television receiver. Let 
us look at the seven sections, and see how this is pos-
sible. 

1. Video 
2. Sound 
3. Sync 
4. Horizontal sweep 
5. Vertical sweep 
6. Low voltage 
7. High voltage 

VIDEO 

If the screen has no picture information, or the picture 
information is distorted in some way, weak, or smeared, 
etc, then our troubleshooting should be confined to the 
video circuits. Once this has been determined, then we 
can begin to isolate the trouble in the video section by 
quickly determining if the signal at the video detector is 
good or bad. This is done by means of the oscilloscope, 
one of the most valuable instruments in television ser-
vicing. If an oscilloscope is not available, then the 
VTVM or VOM can be used with fairly good results. If 
the signal at the detector is good, then our troubleshoot-
ing will lead us toward the CRT, and once again the 
oscilloscope or the meter will be our guide. If, however, 
the signal at the video detector is poor, then we must 
proceed back into the I.F. and R.F. circuits. To do this 
we will need the aid of a signal generator, or a meter. 
However, the signal generator is capable of feeding in a 
signal to the I.F. and R.F. circuits, that can be observed 
on the CRT, and will give us faster results. So you see, 

the picture tube has been a great aid in telling us the 
path of troubleshooting that we must follow. 

SOUND 

This section almost goes without saying. If the picture 
is clear, and synchronized correctly, but the sound is 
distorted, or not clear in any way, then we must go straight 
to the sound circuit. The same checks that were dis-
cussed in the radio section, can be applied to the sound 
system of a television receiver. The fact that the sound 
is F.M. in no way changes this. All of the charts listed 
for troubles in the sound system of a television receiver 

can be applied to an FM receiver and an AM receiver. 
However, because of the different frequencies involved, 
and the fact that the sound is only a part of the overall 
receiver, it was found necessary to use separate charts 
for this section. 
SYNC 

The sync section of a television receiver, locks in the 
frequency of the vertical and horizontal sweep systems. 
Therefore, if the picture on the CRT is in any way out of 
sync, we concentrate our troubleshooting on the sync 
circuits. For example, suppose the sound is clear, and 
the picture information on the CRT is good, but the pic-
ture is rolling in the vertical direction, our attention must 
turn to the vertical synchronizing section of the receiver. 
Now this happens to consist of just a small circuit that 
is known as the integrator network, and we would im-
mediately go to that network to find the answer to our 
trouble. This is one of those cases mentioned were it is 
possible, by observing the CRT, to isolate the cause of 
of the trouble to just a few parts in the receiver. 

HORIZONTAL SWEEP 

The horizontal section of the television receiver controls 
the sideward movement of the electron beam inside the 
CRT. If this movement is in any way distorted, let us say 
it has some white lines on the left side of the picture, 
then we would know that the trouble is in the horizontal 
sweep circuit, and with the aid of the oscilloscope and 
meter, we can quickly isolate the cause of the trouble. 
If the horizontal sweep circuit quits completely, then we 
will lose all of the high voltage, because the collapsing 
field of the horizontal sweep system provides the receiver 
with its high voltage. This might at first tend to confuse 
this trouble, in the horizontal sweep, with a trouble in 
the high voltage itself. However, a few simple checks 
can be made at this time to determine if the trouble is in 
the high voltage or sweep circuit. 

VERTICAL SWEEP 

The vertical sweep section of the receiver controls the 
beam inside the CRT in its up and down movement. Such 
things as height, body proportions, and squeezed sec-
tions of the picture, are controlled by this circuit. If the 
picture did not fill the screen at top and bottom, then our 

aø on on g to •tvertica ystem. This consists of 
an oscillator and an output tube, along with their indi-
vidual components, but, it has been isolated by observ-
ing the picture on the screen. 

LOW VOLTAGE 
The low voltage power supply controls ALL sections of 

the television receiver, therefore all sections will be 
affected by a trouble in this section. If the vertical and 
horizontal sections were affected, and the sound had 
trouble as well, then we would check the low voltage 
power supply because it is common to all of these. One 
of the common troubles in this section is low B plus. 
This will cause shrinkage on all sides of the screen, and 
weak sound at the same time. 

HIGH VOLTAGE 

The high voltage is responsible for the brightness of the 
raster. Any troubles pertaining to the raster itself will 
therefore be localized to the high voltage. The only trou-
ble that you might run into here, is the one already men-
tioned where the high voltage might be defective because 
of a trouble in the horizontal sweep .Once again, let me 
assure you that this can be isolated to either the hori-
zontal sweep or the high voltage, with a few simple quick 
checks. 

In summing up the troubleshooting of the television re-
ceiver, we find that the first step is to identify the defec-
tive section of the receiver. This will break up the set 
into the seven sections just mentioned. Once the trouble 
has been identified to one of these sections, then the 
process of isolating down to the defective component 
begins. Here we will follow the same procedures as were 
outlined in the radio troubleshooting procedure. Namely, 
visual inspection, tube substitution, signal injection 
(this will include use of the oscilloscope), voltage and 
resistance measurements, and finally component sub-
stitution. One thing must be kept in mind when replacing 
components, that is the physical size and placement. 
This is much more critical in a television receiver than 
in a radio. If possible try to replace a component with 
the same size as the defective one, and place the new 
part in the same location, and at the same angle, as the 

old one. This will avoid any difficulty with stray ca-
pacitance that may upset the alignment of the receiver. 
As you can see, great importance must be placed on the 
analysis of the trouble, and that depends on YOU. It is 
suggested that you read carefully the troubleshooting 
digest on the particular chart that you select for each 
trouble. Here you will find information that will help you 
determine that you have the correct trouble, and at the 
same time increase your ability to analyze the symptom. 



j 

64150 
VHF TUNER 94E184 -11 

1 , 
WWI '" --c2„ 
WS' 
10111101 W04 11 

SOME 40E1 

TiO2 

COMITCT TO IIECEIV 
111101116 TERMIRAL 

TIOn 

L _J L  
VIE 

ime1 
30011 

-fflirs-Lio4 A 11.104B 
x 

6FH5 
VHF AMP 

V101 

, ASV 

CIO/ 
I.1-1.0 

Riot 
SID 

C105 
(Ai» 

o 

RE 4C 

'Tut' LIO4C 110411 
6 

Â 

tilt -"DID"1/26CG8 HF OSC. 1/26C08 i 1201 IS X111010202 
I 

.5•3.5 VHF MIXER 
V102 A L106  V V10213 „. 

WW1 110, 
FM( TWO G %,050 SITTEID CAN. 

TIM e 
00,-•--1 

_Lem 
CI i3 

ETCHED CIRCUIT BOARD 14E286-1 
1/2 6AW 8A 6DT6 

SOUNVD3c F3-8AMP SOUND DE T. 

0.02001 / V201 /Jo, NE  5 

C111 

n CHANNEL STRIPS 
1 o MU 13 

_1 

0201 
1000 

L 20145 

C202 

4.0. 

0304 
39 
5: 

12000 

1 

6BZ6 6DK6 
2 ND IF 

V302 1„, 

JY 

4203 
560 

n°5  10 ICI. Of Mt, MO, 
4706 DV I Mt 

C209 

7 -JP' 

C205 
1.0041 

r - 
, L202 C208 , 

 •--111--,113,-01-1(-3_ 
1 .02111 - 1 

COO? 

R204 I 
8.26 0201 R206 

1000 5609 = 

-102013,1 

VOLUME 
4208 

MEASURED ram RESPECT TO 
WNW' /Pell Of #101 

CVO 

9209 
9/00 
5% 

9210 
1.1 NEC 
5% 

6CU5 1121? 
SOUND OUTPUT 030 

V202 my rtiuE 10 
o 

Loi" I tesa 
- AIM 

1.40V o REO 5 

140Y 

COIl 
• e'4011f 

2001 

06101.3FA 

I 

406 

iN 1151, 10 JCT. 
1111 Of 1501. MU 11501 

1201 M201 
3 OC PM 

V03 0* 

TO CMS 

81409 

;.SSA2 lax 

0,SCOIRECTED 

1 

BRIGHTNESS 

1ST IF 

L30? L 301 
41.340 

1304 

4315% 

9 Ct 01 01 le 10.2-112% 15; 

(141 She Of RIPP) 

•  
10 OP TROY ." 

C 310.13 
-0302 

41.2510 

135# 

RUN CHANGES 

S'a,' ”f 

/11 VOLTS 
00 (ICU'S 
IC MI 
'IS ifiTIS 

M501 M502 

Itl 

C501 
.04/111 lo 

r_ 25_01 
, 

CM Oi-r-IsSN I 0501 

11110 OM 92013/1 
- I 

,/,,M. OM 50M sm. esatuct riles el 1 
#e# rogue( steraor Of ISO? TS 10a , 
10141 Id ONMS Eder M .. T) L ••••   

-C401 

r 

1404 

MIMS% 

4 iR0,o3, • 
I ].ontr 

IW I L3o4 

1 C305 
120 

1-nee V405 

.001 

0301 
1506 

IF ACC 

0302 
Le SEC 

0301 RF ACC 5% 

R405  

5.6190 
5% 

v30I 

1301 , 
  44.011C 0e, ,6 iii 

4306 11 T.,5Y 
120 
5% [ C308 

4301 1 -1100 
150 Dio 

560,5% 
0309 

4308 470 

1N87A 
VIDEO DET. 

CR301 

ter1.4 OR 1111, REPLACE 
FUN TYPE USED 

T 302 

42.7M 
TOP 

T 303  

L310 _LC314 I 316 
' 9)0D -r47 I, 
 Il 5% t 5 
I 0313 03/5 
L  47  

L305 L307 

1/2  6AW8A 
VIDEO AMP. 

/06, V 303A 

100 

C311 
4.7 
5% 

44.210 
601100 

063182 Roll 
I 4.70 

10% 1 
L3065 

3-  V 
VERT. 

3 V rlf 
40011. 
__f_ 

.1tY 

C317 

4/00 
9314 

69 

309 

0315 R318 

330 5.61711 
9125 

336 0434 

3.99 

6BU8 
NOISE GATE, SYNC SER 411 

A GATED AGC C406 
V401 - 3300 

Roil 

4100 
 125i C319 1- L308  , 4 4Iy 

; FEL 
A* 1 o IF4,---H--,a00 

.1011 I 
1 0324 3 

CONTRAST I - / 
1 126.5% , 

--f- L  .. 
ILI", 95V 

mITT . 

19XP4 
114 P PICTURE TUBE 

v304 

C318._ 560 

R455 
1 00K 

IC408 

0414 
10i 
OR 

2.1r SOP 

3 

6 
330 

-C405 

Si 
4409 

POOy 2 fIer 

M503 
4926 
FUSE 
WIRE 

MO 3- 3 M  y AC • 

nOTTEL: : -4-
1 , 'RESET 

:Jai   M504 
1 3_ iii Y IC • 

J MO 

_C403 
-.00111F 

109 

C404 
.001 NI 

1.94011 6.10 

t MEG 

4411 
12 MEC 

9413 

479 
-C401 

loo 
5% 

V302 

L502 
IRV 

1766 

301.1 
C010 

93E15-6 
HORIZ. PHASE DU. 

CR401 

t_ 

.f\f\M D 

o 

0449 
1206 
It 

4448 

3-2 NEC 

4450 
1000 

4451 0452 

680K 6806 

0409 R4,6 

O Il  
.02111 2736 

I 

45V 
110612 

60 V 
VERT. 

6405RViz 

1/2 6DE7 
0410 VERT. 

V4026 215Y 

r 2351 
VERT. 

.02241 
10v 
10% 

9419 
3006 

Y 

* iir 

4418 
680 

04 Il 1.03911F 
10% 

VERT. HOLD 

HORIZ. 
LOCK 

200V 
VERT. 

R420 
1.2 1110 

0415 

.110,169 0416 

- 6800 
0414 R423 11424 1•601 

.01111 1006 120 

HEIGHT 
e 0 
9421 _LC421 
51110 

JIOV 

ACC MSC 

10411 
1690 

0413 
12200 

9425 
12K 

0421 
Nvs,  
2.11IFC 

4426 
1.2910 
5% 

IC431 1411.401 F1461 

•  

H60R9 . Gov:073. 56A 

0490 51 

.0 F j 1'1C; t 

0502 

270 
21 

.. • .,,,T,i 

C5 41 05041 - 05 IC 
40111 100411 5011F 
3501 3501 350V 

- 

/ • MY 
TO RP! • 

VOTES. 

federiON: SEE olvi1010 DATA IfFORE 
MEAS/3M/NC. 

VOITICI REIOTICS rat adl roe 
sun« OF comas, 

110011 TITIOUCM OM 0# 
0011.1015 /00/CATES COMPS! ROTATION 
A#0 DM», SETT/#C. 

• • 

0453 
0022111 Rlit596 

1 

0454 
1041111 

••••••••,,,,\s's 20V 
MORI/. 

O 

41Z5A4 

/411' 

ID 1,05 

9455 
821 

• 

160.5% Ill 
SDK MS 

0456 

.0041 
0455 1 8,,,, p1459 

mr ,,, eistt.i.K 

4471 
220 

AMY 

_C451 
1680 

10% 

4460 
I NEC 

CM 

4463 
O 

4106 

4464 
loo 

6DQ6A 
HORIZ. OUTPUT 

V404 
- 0--

160V 
40412. 

4323 
139.10 

.1:"Íj.%0D 

1/2 6DE7 

,309 

- 0---
95v 
ERT . 

CORRECT TO AIM C IIIIICREYER 
/Write REST fOCUS 

(TOY 

VERT. OSC./)UTPUT o, 
v402Ber/ 3,v3 Fut.u> 

21y 

• MS 
1021301 T10041 
309 

0439 
TOI 

VERT. LIN. 
9428 2 41 0 45 0420 
.21E0 4 -1-.00/111 

/5l 
-1-

.1401 
I-- - -I 

310.,2 

SI 

HORIZ. 5 

RANGE 0460 
11-42 

- .04711 

4451 
.,Lispor 459 

610 

44(1 
1206 

R462 
4700 -r.0471IF 

1.04ng 

RA68 

OI CIII  2...~71TET 10441509V 

0465 
159 
31 

 L 

5. Sa 

_1_ 

700V 
HORIZ. 

105V 
VERT. 

• 

0422 
.041111 

1 106 

0436 
1006 C419 

.02211 
10% 

2, 

• T402A 

WE: 

fifil.f.90n. le USES in« 04.11 
AID 0433 .40E ezon FIC# 

1G3GT 
H.V. RECTIFIER 

7 v406 

12.50 

4430 
396 

460/4131 

CIF 
10046V 

e YEt. 101  

3 CRAT Oaf 
458 

.015111 
1.6611 
5% 

14028 

V405 
DAMPER 

6A X4GTA/B 
OR 6DE4 



• • • • • • • • • • • • • 
1 

Check Antenna 

Connection and 

Lead in. 

2 

Replace R. F. 

Amplifier Tube. 

3 

Check voltage on 
plate-screen and 
Grid of R.F.Amp-
lifier. 

4 

If no voltage on 

plate or screen 

check B + line. 

5 

If voltage on 
plate and screen 
check tuner R.F. 
con tacts. 

6 

Clean tuner and 

look for cold sol-

der joints. 

7 

Take resistance 
checks on cathode 
and grid of R.F. 
Amplifier. 
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In additive tuner 
check contacts on 
switch by pushing 
them. 

9 

Watch Pix as you 
make check.lt may 
clear as pressure 
is applied. 

10 

If tuner has hi-lo 
band check con-
tacts on this 
switch. 

11 

Take resistance 

check of antenna 

input coil circuit. 

12 

If none of the 

above help, align 

R.F. stage. 

13 
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DIAGRAM 



• • • • • • • • .ØS • • • • 

r l 
Change R.F.amp-
Mixer L. osc. Vid 
'Fs Video detec-
tor. 

2 

Check for loss of 

voltage on above 
tubes. 

3 

1 ._ Make special check of- A.G.C. 
Voltage should be 
0 volts. 

tIf more volts 
A.G.C. 
sistor. 

4 

than — 3 
check 

load re-

5 

If keyed A.G.C. 
check bias volt-
age on A.G.C. 
tube. 

6 

Too rr ----b voltage 
on orl,oi keyed 

tube will 
cause trouble. 

7 

If A.G.C. is at 0 
volts' then use a 
marker generator 
as follow. s. 

DIGEST (A) 

NO PIX AND NO SOUND 

WOULD NORMALLY IN-

DICATE A TROUBLE 

EXISTING IN THE 

TUNER,SINCE THIS IS 

COMMON TO BOTH PIX 

& SOUND. IN AN IN-
TER-CARRIER SET 

THIS TROUBLE WOULD 

ALSO BE FOUND IN 

ME VIDEO I.F. AMP-
LIFIERS. USE OF 

MARKER GENERATOR 

IS A GREAT HELP IN 

FINDING THE SOURCE 
OF TROUBLE. 

NTRL WHITTIER, CALIF U S A 

E 

E 
V 
U 
E 

pA150 

NO PIX — NO SOUND 

0/11-/9 
*PON" 
10IPfr 
.491M4 1/3(0/9 
SON! MOMS 

TIO2 
CONNECT TO RECEIVER 
ANTENNA TERMINALS. 

"'Ter"' LIO4A I L104B 
2 
0- - 

- -CUM 
- 1 15 

10% 

r 

C101 
120 
10% 

Fl 
C103 
30 
10% 

TIO1 

I 

6FH5 
VHF AMP 

V101 

• SYMPTOM • 

TROUBL E 
000 

R106 

C109 4102 
28T 4/ 

10%-e_ cm - 
1.8-7.0 

R101 4 R104 1k  1K 

C105 C106 

I El"  

-elnrirs" LIO4C - 

e 
6  

CII2 
VHF MIXER .5;e3.5 

V102 A 

o 

{4103 4.78 

O o 

• CIRCUIT 

!RIOS 
220A 

(7) 

-e.C33"1/2 6CG8 

DIGEST (B) 

IF THE A.G.C. VOL-
TAGE WERE TOO 

LARGE THE FRONT 
END AND SOME VIDEO 

I.F. TUBES WOULD BE 

CUT OFF.THIS WOULD 

PREVENTANY SIGNAL 

FROM PASSING, AND 

LOSS OF PIX AND 
SOUND WOULD RE-

SULT. THE FIRST 

FEW CHECKS ASSUME 

THAT THE SET IS AN 

INTERCARRIER. IF IT 

ISN'T THEN NO NEED 

TO CHECK SOME OF 

THE I.F.'s OR VIDEO 

DETECTOR. 

44.880 

CHOIR STRIPS 
2 19111113 

1/2 6CG8 
VHF OSC. 
V10213 

L106   
FINE TUIIINC CII 5 

-a. 1000 
11V6152r-il-1 

-LCII4 
C113 T 7.23, 

4.78 ig 

0.10% 

L107 
— —. 

CII1 
É0.1 . 

R108 CII6 

1000 I 
CBOT 

IS J_ 
10% 

95v 

CII8 
R109 1000 

DIAGRAM • 

8 

Connect generator 
Mod.I. F. to grid 
of tube be-fore 
sound takeoff. 

9 

Should see black 
bars on C.R.T. If 
you do then move 
generator back. 

10 

If no black bars. 
Check that stage 
for resistance in 
grid-cathode. 

11 

Keep moving gen-
erator back to 
grid of tubes un-
til mixer. 

12 

If bars at mixer 
feed in 55,25 mc. 
on ch 2 position 
at mixer grid. 

13 

If no black bars, 
L. osc. is not 
working check E 
and R on L. osc. 

14 

tIf black bars at 
55.25 mc. then 
trouble in RF amp. 
›r tuner contacts. 



1 
Change front end 
Video I.F. Dec 
and video Amp. 
tubes. 

2 

Check-Voltage on 
Plate-Screen and 
Grid of above 
tubes. 

3 

If beyond 20% on 
any of the above 
tubes check rea-
son. 

4 

Pay close atten-
tion to grid vol-
tages. A. G.C. may 
be too great. 

5 

If all voltage ap-
pear normal use a 
marker Generator 
as follows. 

6 

Connect genera tor 
To grid of last I. 
F. at I.F. modu-
lated. 

7 

• • • • 
DIGEST (A) 

A WEAK PIX IS CAUSED 

BY A DEFECT IN THE 

VIDEO STAGES. THIS 

MAY BE IN THE 

TUNER-VIDEO I.F.'s, 

OR, THE VIDEO AMP-

LIFIER CIRCUIT. THE 

R. F . AMP. COULD 

NOT BE THE CAUSE 

SINCE A SNOWY PIX IS 

NOTICED WITH POOR 

OPERATION OF THE 

R.F. ONE OF THE 

FIRST THINGS TO 

FIND OUT WITH THIS 

TROUBLE IS IF THE 

OUTPUT OF THE VI-

DEO DET. IS LARGE 

ENOUGH IN PEAK TO 

PEAK AMP. THIS 

SHOULD BE FROM 1 

TO 2 VOLTS. 

E 

E 
V 
U 
E 

I 

WEAK PIX 

• SYMPTOM • 

TROUBL E 
r L-3 L-4 L- 5 

.../nFr. 

1- 1-

15 

.5 - 3.5 

6FH5 

6 

1.8- 7.0 

962848 

30 1000 

L- -1 
-2 I A G C 

1120 

I  1 • 

300 11 \ 44. 

NTR L WHITTIER, CALIF U S A NalM1.1.11.1111fflalifflikadb CIRCUIT 
BA L INPUT 

33 

DIGEST (B) 

THE PEAK TO PEAK 
AMPLITUDE AT THE 
VIDEO DET. WILL DE-
TERMINE IN WHICH 
DIRECTION THE 
TROUBLE WILL BE. 
IF MORE THAN 1-2 
V.IT WILL MEAN THAT 
THE SIGNAL REACH-
ING THE DET. IS SUF-
FICIENT. IN THIS 
CASE THE TROUBLE 
MUST BE IN THE 
VIDEO AMP. IF HOW-
EVER, THE SIGNAL A T 
VIDEO DETECTOR IS 
LESS THAN 1 V.P.P. 
THE TROUBLE IS IN 
THE VIDEO I.F.'s OR 
TUNER. WE WILL AS-
SUME THAT THE OUT-
PUT AT THE DET. IS 
LESS THAN 1 V.P.P. 

'I 

--Ze--- I 

enr-I 4--
L-7 .,..— 1000 

F. T. 6.8— 6CG8A 

18 

N-220 
L-8 

\* 
962850 

Look for black 
bars on Pix tube 
turn down gener-
ator till bars 
are grey. 

1 —I 

TP B+1S5V 

4 6FH5 5" 4 6CG8A 

1000 "P, •T• 

962848 

DIAGRAM • 

2 2 
- 
— 

3 

4.7K 

Pmers.on 

S 
H 

o 

E 

• 
8 

Move generator 
back one stage. 
Bars should now 
be black. 

9 

If black bars seen 
turn down gen. till 
bars are grey .Move 
back one stage. 

10 

Continue moving 
gen. back. If bars 
grey at any grid 
check as follows. 

11 

Vary frequency of 
gen. to see if 
black bars appear 
at any point on 
dial. 

12 

If they do it 
means poor align-
m en t.Ch eck align-
m ent. 

13 

If bars remain 
weak check resis-
tance of that 
stage or open ca-
pacitor. 

14 

If trouble is in 
tuner, check for 
poor contact on 
tuner switch or 
cold solder. 
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1 
Replace tubes in 
front end video 
I.F. Video Det. 
and /ideo amp. 

2 

Check peak to 
peak at video det. 
load. Should be 
at least lv.1211:: 

3 

If less than Iv. 

P.P. refer to 

Chart 1/3. 

4 

Check signal at 
grid of first video 
amp. Should be 
same as at dec. 
load. 

•  

5 

If less,then check 
peaking coils and 
coupling cap. for 
o pen. 

6 

If normal at grid 
of 1st video amp. 
move scope to 
plate. 

7 

If one video amp. 
is used signal at 
plate shotild be 
30 times larger 

• • • 
DIGEST (A) 

IN THIS PARTICULAR 
CONDITION OF A WEAK 
PICTURE WE ARE GO-
ING TO ASSUME THAT 
THE TROUBLE IS IN 
THE VIDEO AMP. CIR-
CUIT. THIS TROUBLE 
COULD BE CAUSED BY 
A DEFECT IN THE 
FRONTENDOF VIDEO 
I.F. AMPLIFIERS 
ALSO. ONE OF THE 
MOST IMPORTANT 
STEPS AT THIS TIME 
IS TO FIND OUT IF 
THE SIGNAL REACH-
ING THE VIDEO DET-
ECTOR IS LARGE 
ENOUGH. WE SHOULD 
HAVE AT LEAST 1V 
P.P. THIS CAN BE 
CHECKED WITH A 
SCOPE AT THE DET-
ECTOR LOAD. IF SIG-
NAL IS LESS, THEN 
REFER TO CHART #3. 

1N87A 
VIDEO DET. cR„, 

/RUA OR 1R81, REPLACE 
2 E l/TM JIPO 1/SEO 

C3I3 
i  

WEAK PIX 

• SYMPTOM • 

TROUBL E 

V 
U 
E BOTTOM :r 

44.2e 

LINMOIMMIall NTRL WHITTIER, CALIF U S A • CIRCUIT 

3V 
VERT. 

7-V n.041z. 

VIDEO AMP. 

yoey V303A 

C3I7 

4) -

8314 4315 6318 R319 

• • • 
DIGEST (B) 

THE USE OF THE 
SCOPE IN TRACKING 
DOWN THIS TROUBLE 
IS A BIG HELP SINCE 
WE CAN SEE IF THE 
SIGNAL IS WEAK AT 
ANY POINT. TUBES 
ARE THE BIGGEST 
CAUSE OF A WEAK 
PIX, BUT MANY TIMES 
A BAD PEAKING COIL 
OR COUPLING CAP-
ACITOR MAY BE THE 
TROUBLE. IT MUST 
ALSO BE KEPT IN 
MIND THAT A WEAK 
C.R. T. MAY CAUSE 
YOU TO SET THE 
BRIGHTNESS CON-
TROL TOO HIGH AND 
GIVE THE EFFECTOF 
A WEAK PIX. A 50V 
P.P. AT C.R.T. GRID 
WILL BE A GOOD 
CHECK FOR LARGE 
ENOUGH SIGNAL TO 
THE C.R.T. 

Th 

L309 

R3I3 56E 336 5.66.11 8.2 

3.28 f3133 R434 

  • ivmv. • 
C313__ 566 

.00SWFI 

DIAGRAM 

8 

It two video amp. 
are used, signal 
should be about 
6 times larger. 

9 

If signal at plate 
is small check 
plate-screen cath-
ode voltages. 

10 

Watch Cathode 
voltage closely if 
high. Cathode re-
sistor may be open. 

11 

If signalnormal at 
plate. Check grid 

of 2nd video amp. 

12 

If small, check 
peaking coils and 
coupling cap. for 
open. 

13 

Move scope to 
plate. Should be 
6 times larger. If 
not, check volt-
ages. 

14 

If good signal at 
plate trouble is 
between this point 
and grid of C.R.T. 
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Replace local os-

cillator tube. 

2 

In some cases re-
placing local os-
cillator will de-
tune front end. 

3 

A number of L.O. 

tubes should be 

tried. 

4 

Dirty tuner con-
tacts or poor 
soldering should 
be checked for 
next. 

5 

In tuners with wa-
fer switch, clean 
only metal con-
tacts. 

6 

Poor grounding on 
Local osc. circuit 
may be causing 
the trouble. 

7 

Any capacitor in 
the L.O. Circuit 
that changes va-
lue as the set 
warms up. 

O.. 
DIGEST (A) 

THE CONDITION 

KNOWN AS DRIFTING 
CAN BE RECOGNIZED 
BY THE FADING THAT 
TAKES PLACE IN THE 
SOUND A FTER THE TV 
SET IS SWITCHED ON 
FOR A FEW MINUTES. 
THE OUTSTANDING 
FEATURE OF THIS 
TROUBLE IS THE 
FACT THAT A RE-
ADJUSTMENT OF THE 
FINE TUNING CON-
TROL WILL BRING 
BACK THE SOUND. 
FADING MAY CON-
TINUE IN THE ABOVE 
FASHION FOR 10 MIN-
UTES LN SOME CASES 
FINE TUNING WILL 
BRING SOUND BACK 
EVERY TIME. 

L 10 2 A 

E 

VHF 
INPUT 
300A 

— 
T 101 

r — — — 1 

COUPLAT ART '01011 R101 
MIO 

NO.e3eio -4 .101çv 
u  5 71-1 "c 

NTRL WHITTIER, CALIF U S A 

E 

-0-

C104 
10 C6.1805 

•  

C103 
10 

L1 0 I 

R102 
I5K 

I.0010°1214 F 

• 

RF 

C106 

1 
.33 

DRIFTING 

• SYMPTOM • 

LiO7S 

o „cçerner% 
L 02 B 

RI03 CIII 
2 211 1.00111Fg 

AGO  

CIRCUIT 

RIT 22 

L I 15 

E 

1/2 5CG8M 
VHF MIXER 
V102A 

C109 
10 

9 
R105 
22R 8 

MEG 

0112 ® 
.0011IF 

RIOT 
—7 

CII3 
.00114F 

L 107C r CHANNEL STRIPS F THROUGH 13. 
I 

DIGEST (B) 

THE CAUSE OF DRIFT-
ING IS THE LOCAL 
OSCILLATOR CIR-
CUIT. AS THE TV SET 
WARMS UP SOME COM-
PONENT CHANGES 
VALUE. THIS IN TURN 
CAUSES THE LOCAL 
OSCILLATOR TO 
CHANGE FREQUENCY 
SLIGHTLY. SINCE THE 
SOUND IS MOST CRI-
TICA L IN TV A SLIGHT 
CHANGE IN LOCAL 
OSCILLATOR FRE-
QUENCY WILL AF-
FECT THE SOUND 
WITHOUT ANY NO-
TICEABLE EFFECT ON 
THE PICTURE. THIS 
CONDITION IS FOUND 
MAINLY IN SPLIT 
CARRIER RECEIVERS. 

CONFIGURATION FOR 

LI 0 2 C 
1 COIL CONFIGURATION FOR 

CHANNEL STRIPS 2 THROUGH 6. 

44.8 MC 

FINE 
TUNING 

C 118 

.0011IF 

RH 0 

Admiral 

S 
H 

o 

E 

DIAGRAM ••11•MIIMI111.1)  

• 
In the tuner 
schamatic shown 
this would be 6:115 
and c-116 Replace 
both. 

9 

In other tuners 
replace c aci-
tors in tank cir-
cuit and feed back 
circuit. 

10 

Some ph ilco tuners 
have A.F.C. for 
L.O. in this case 
check A.F.C. cir-
cuit. 

11 

12 

13 

14 
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• • • • • • • • • • • • • • • 
1 

Replace R. F . amp. 
mixer. L.O. video 
I.F. and detector 
tubes. 

 • 

2 

With selector on 
a channel look 
for composite sig-
nal at video det. 

3 

If no signal at 
det. proceed. If 
signal- is present 
go to Chart #6. 

4 

Place gen.at grid 
last I.F. Feed in 
mod. I.F. Should 
see black bars on 
C.R.T. 

5 

If no black bars 
check voltage and 
resistance of this 
stage. 

6 

If bars are seen. 
Move gen. back to 
next L F. grid 
same input signal. 

7 

If no bars at this 
point than check 
voltage and resis-
tance of this stage 

DIGEST (A) 
WHEN NO PIX IS ON C. 

R. T. BUT GOOD SOUND 

IS NOTICED I T IS MOST 

LIKELY THAT THE 

TROUBLE EXISTS 

AFTER THE SOUND 

TAKE OFF POINT. IT 

MAY BE POSSIBLE 

FOR THE TROUBLE 

TO BE FOUND BE-

FORE THE SOUND 

TAKE OFF, BUT IS 

MOST UN L IK EL Y . TH IS 

POSSIBILITY WILL BE 

COVERED IN THE 

TROUBLE -SHOOTING 

PROCEDURE. 

6BZ6 
1ST IF 

V301 
E 

E 
V 
U 
E 

6DK6 

- 
.67Y 

0305 
13 
5% 

0306 

 )1 

INO PIX SOUND NORMAL 
• SYMPTOM • 

TROUBL E 

R306 

5% 

NTR I WHITTIER, CALIF .0 S A • CIRCUIT LIIIMIMIIMMMIMIIIIIIIIIII 
3.91 

1N87A 
VIDEO DET. 

CR301 

INSTA liMACE 
1/IIf TYPE MO 

1302 

42.70 
TOP 

44.2e 
BOTTOM 

Admiral 

C312 
6.8 
10% 

DIGEST (B) 
THIS TROUBLE COULD 

BE OCCURING BE-

FORE OR AFTER THE 

VIDEO DET. SINCE 

THE SIGNAL CAN BE 

SEEN ON THE SCOPE 

AFTER DETECTION. 

IT IS MOST CONVEN-

IENT TO START 

TROUBLE -SHOOTING 

BY LOOKING AT THE 

OUTPUTOF THE DET. 

ON THE SCOPE. WE 

WILL ASSUME THAT 

NO OUTPUT IS NO-

TICEDAT THIS POINT. 

TROUBLE IN THE 

VIDEO AMPS. WILL BE 

COVERED ON CHART 

O. 6 ON VIDEO AMP. 

TROUBLES. 

L305 L307 

S 
H 

o 

E 

8 

If bars are seen 
move gen. back to 
next I.F. stage 
same input signal. 

9 

This will probably 
be 1st I.F. grid 
If bars seen then 
trouble in tuner. 

10 

If no bars then 
check voltage and 
resistance around 
this tube. 

1 1 

If tuner feed gen. 
to mixer grid same 
signal fed in as 
be-fore. 

12 

If no bars then 
mixer is bad. 
Check voltage and 
resistance. 

13 

If black bars are 

seen then refer to 

#12 in chart *2. 

14 
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DIAGRAM • 



• • • • • • • • • • • • • • 
1 

Replace front end 
video I.F.'s det 
and video amp. 
tubes. 

2 

Check for a signal 
at the output of 
the video det. If 
none ['resent refer 
to Chart #5, 

3 

If signal at video 
der. check signal 
at Grid of --lst 
video amplifier. 

4 

If none check 
coupling cap. If 
direct coupled 
continue with 
check #5. 

5 

If signal at ,grid 
of 1st amp. check 
signal at plate. 
If none check #6. 

6 

Check plate screen 
cathode voltage. If 
cathode ;7.V. or 
more ck.thoce R is 
one!, 

7 

If signal is at 
plate move scope 
to grid of 2nd vi-

NT R L WHITTIER, CALIF U S A • C,IRCVIT QIAG„R,AM • , 

deo amp. Admiral 

DIGEST (A) 

IN WAS MENTIONED IN 
CHART #5 THAT NO 
PIX COULD BE CAUSE-
ED BY TROUBLES BE-
FORE OR AFTER THE 
VIDEO DET. IN THAT 
CHART WE ASSUMED 
THE TROUBLE TO BE 
BEFORE THE VIDEO 
DET. IN THIS CASE 
WE WILL TROUBLE-
SHOOT FOR TROUBLE 
AFTER THE VIDEO 
DET. IN ALL CASES 
OF NO PIX IT IS AL-
WAYS BEST TO RE-
PLACE TUBES FIRST 
SINCE THEY ARE 
MOST LIKELY TO 
CAUSE THE TROUBLE. 
THE SCOPE IS THEN 
USED AT THE VIDEO 
DETECTOR. 

NO PIX SOUND NORMAL 

1N87A 
VID. CET. 
CR301 

TROUBL E 

I 
I 1314 

R310 1  47 
100K 

I 1 î5.41 I WV 
I 5% 

I C313 1( 47 03151( 4.7,10% I 
I//IT OP 11187.4.1éP14Cf L 
1411'11 SIN! TIP! USED. _ _ _ _ 

1 L305 L307 

0312 
6.8 
10%I L306 

R3I1 
4.78 

1303 

R312 

100 

118/T: 
881.4 IOU//TED 
01/ f fel/E0 Cllellif 
804,90. 

0317 

LII ti  
1/2 6AW8A 

VIDEO AMP. 
v303A 

.0047 MI 

9 

314 

566 

DIGEST (B) 

IN TROUBLE - SHOOT-
ING 11-1E VIDEO AMP. 
THE USE OF THE OS-
CILLOSCOPE IS MOST 
IMPORTAN T,SINCE WE 
CAN SEE WHERE THE 
SIGNAL IS OR IS NOT. 
ONCE THE LOSS OF 
SIGNAL IS NOTED ON 
THE SCOPE, IT NOW 
BECOMES JUST A 
QUESTION OF VOLT-
AGE AND RESISTANCE 
MEASUREMENTS OF 
THE STAGE THAT IS 
NOT PASSING THE 
SIGNALA GOOD KNOW-
LEDGE OF VOLTAGE 
R EA DINGS EXP EC TED 
AT VARIOUS POINTS 
IN THE VIDEO AMP: 
LIFIERSTRIP WILL BE 
HELPFUL L"%; FINDING 
THE TROUBLE. 

0316 
12K 

104Y 

0315 

33K 

C 318 

L308 

L309 

8318 
5.68 

7111 

R325 
33K - 

36K 

E 

E 
V 
U 
E 

S 
H 

o 

E 

8 
If no signal at 
grid then .-oup-
ling cap. is open 
or grid shorted 
to ground. 

9 

If signal at grid 
of 2nd video amp. 
move score to 
plate. If no signal 
check as in #6. 

10 

If signal at plate 
then trouble must 
be from this joint 
to C.R.T. 

11 

Do not be concern-
ed about a poor 
looking signal, 
this trouble is a 
complete loss. 

12 

Plate vo ltages 

should be within 

20%. 

13 

If a peaking coil 
is open, signal 
from one side to 
other will ,:hange. 

14 

The above check 
in #13 should be 
done closely. 
Amplitude should 
remain same. 
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Replace all tubes 

in the video path. 

2 

Place scope at 

output of video 

detector. 

3 

When Pix fades 
and signal on 
scope fades trou-
ble is before Dec. 

4 

If signal on scope 

remains, trouble is 

in Video amp. 

5 

With trouble be-
fore der. use a 

signal gen. 

6 

When Pix fades, 
feed in Modulated 

I.F. signal. 

7 

Start at last I.F. 

grid and work back 
to tuner. 

• • • 
DIGEST (A) 

FADING PICTURE 
CAN BE A VERY HARD 
THING TOLOCATE UN-
LESS YOU USE SOME 
DEFINITE PROCEDURE. 
THE CONDITION IT-
SELF WILL GIVE A 
PERFECT PICTURE 
ON THE SCREEN WHEN 
THE SET IS SWITCHED 
ON, AND AFTER A 
WHILE THE PICTURE 
WILL FADE OUT SLOW-
LY.THE PICTURE MAY 
REMAIN OUT FOR 
QUITE SOME TIME AND 
THEN IT MAY BEGIN 
TO APPEAR AGAIN. 
THE PICTURE MAY 
LAST FOR SOME TIME 
OR MAY BEGIN TO 
FADE ONCE MORE 
AFTER A FEWMINUTES 
THIS WOULD BE THE 
INDICATION OF A 
FADING PICTURE. 

NTR L WHITTIER, CALIF U S A 

E 

E 
V 
U 
E 

C* • PART OF PATTIRII 

43151C 

FADING PIX 

• SYMPTOM • 

TROUBL E 

?  41: 2-55UC 

ST VIOE0 • Ca6 •63 OPIO VIDEO 
IF AMP 

V-4 
6CE16.3•6C86A ce 

4- 
TI 

meta c-te 220 -3 

lo r 

L-3 
4725 
MC 

snov 

R-94 
474 

R-14 
8204 

R-12 R-13 9 ,179140V 

7--/ 2 •XXX/21e-.4e- 1  

V-5 
6C86on6CB6A 

120 

•2 AMC 
7-3 

R-92 
2211 R-19 

nok 

killE111111.141 CIRCUIT 

44.2 see 
7-5 

VIDEO 
OETECTOR 

V-6(13) 
6AS 8 

-25 
82 

I Ca 6 
• 

C-27 -1- 

4. 6' ae. 

L-7 
R-27 
4700 

• • 
DIGEST (B) 

THE MOST LIKELY 
THING TO CAUSE THIS 
TROUBLE IS A HEATER 
CIRCUIT IN ONE OF 
THE TUBES BECOMING 
OPEN. AFTER WARM-
ING UP WHEN IT 
OPENS THE TUBE WILL 
COOL AND THE HEAT-
ERS MAY TOUCH AGAIN 
THUS MA KING THE 
TUBE OPERATE ON 
AND OFF.OTHER CAU-
SES OF THIS FADING 
MAY BE OPEN RESIS-
TORS THAT MAY BE 
MAKING AND BREAK-
ING CONTACT OR A 
DEFECTIVE COIL IN 
THE VIDEO I.F. A SIG-
NAL GENERATOR AND 
SCOPE WILL HEI.P IN 
LOCATING THE TROU-
BLE TO ONE STAGE 
AND THEN THE VTVM 
CAN BE USED TO PIN 
DOWN TIIE COMPO-
NENT. 

- 6 
4 61.01 

100UF 

220211 

S 
H 

o 

E 

MIIMMIMMINIIMIMMEIJ 

Emerson 

DIAGRAM • 

8 

Black bars should 

be seen on CRT. 

9 

If black bars miss-

ing at grid of a 

tube trouble there. 

10 

Take voltage and 
resistance read-

ing of bad stage. 

11 

If signal remains 

on scope when 

Pix fades. 

12 

Use scope to fol-
low signal to 

CRT. 

13 

If signal on scope 
missing at any 
tube, trouble is 
there. 

14 

Take resistance 

and voltage read-
ings of bad stage. 



1 
Replace front end 

video I.F. and vi-

deo amp. tubes. 

2 

Check for signal 

at video detector 

with scope. 

3 

If signal is pre-

sent refer to Chart 

#6. 

e 

4 

If no signal at dec. 
feed marker gen. 
modulated I.F. to 
1st I.F. Grid. 

5 

If black bars ap-
pear on CRT move 
gen. back one 
stage. 

6 

Continue this sig-
nal inection un-
til black bars do 
not appear. 

7 

Check stage not 
passing signal, if 
grid has zero volts 
refer to Chart #5. 

NTRL 

• • • 
DIGEST (A) 

• • 
• 

IN SOME CASES WHERE 

WE FIND NO PIX BUT 

NORMAL SOUND THE 

TROUBLE COULD BE 

IN THE FRONT END, 

VIDEO I.F. OR VIDEO 

AMPLIFIER CIRCUITS. 

HOWEVER IT IS POS-

SIBLE THAT THE AGC 

IS DEVELOPING A 

LARGE AMOUNT OF 

BIAS ON THE I.F. AND 

R.-F. AMPLIFIERS AND 

ALMOST CUTTING 

THEM OFF, SO THAT 

ONLY SOUND WILL 

PASS. IN TROUBLE-

SHOOTING THIS, WE 

WILL USE NORMAL 

PROCEDURE TO LO-

CATE THE TROUBLE. 

E 

E 
V 
U 
E 

ILINIMMOSIIIIIIIIIIIIIIII• WHITTIER, CALIF U S A • CIRCUIT 

C. PART or 

L -3 
4725 

• • • • 

NO PIX GOOD SOUND 

• SYMPTOM • 

TROUBL E 

  412512C 

ST VIDEO « Cie 2ND VIDEO 
I.F. OAP 

L - 5 

V-4 
6CB6on6C136A C. 

• 
R-92 
2211 

R-12 R-13 N R-17 +140V 

mc "PMG 121Z#t-44XL9--' 

V-5 
6C86oR6CB6A 

1204 

40.561c 
T-3 

C-20 
1000 

R•19 
220111f0-01 T 

ciee 
R-24 -
1E30 

R-2 
4711 

DIGEST (B) 

IN SOME CONDITIONS 

OCCUR THAT WILL 

CAUSE THE AGC CIR-

CUIT TO DEVELOP A 

LARGE AGC VOLTAGE, 

LOSS OF PIX WILL RE-

SULT. THIS CONDITION 

IS FOUND VERY OF TEN 

IN KEYED AGC CIR-

CUITS WHERE THE 

GRID VOLTAGE OF 

THE AGC TUBE IS DE-

TERMINED BY THE 

PLATE CIRCUIT OF 

THE VIDEO AMP-

LIFIER TUBE. IF ANY 

TROUBLE OCCURS IN 

THE VIDEO AMPLIFIER 

THEN THE AGC CIR-

CUIT WILL BE AF-

FECTED. 

v10I0 
DETECTOR 

V-6(8) 
6AS8 .‘, 

j 5" 

R-23 
150 

+240V 

Ull 

220u1. 

H 

o o 

Emerson 

MIMIMMMMMMIIIII.J DIAGRAM • 

• 
8 

If grid at -4 volts 
or more check 
AGC lo ad re-
sistor. 

9 

LIf load resistor normal check bi-
as on ACC tube if 
used. 

10 

If bias is way off 
check AGC tube 

circuit. 

11 

If keyed AGC is 

used check video 

amp circuit. 

1 2 

With no picture 

AGC voltage 

should be zero. 

13 

If some voltage 
is on the AGC 
line then the AGC 
is defective. 

14 



I 
Rep ce tu es 
in front end video 
I.F. and video 
amp. 

2 
Vary tine tuning 
control. Note if 

smear changes. 

3 
•••••••••••• 

If smear changes 
greatly check lo-
cal oscillator ad-
justments. 

4 
c osc. a 

justrnents do not 
help, check video 
I.F. response 

5 

If fine tuning has 
little effect on 
smear, check sig-
nal at video det. 

6 

If signal is poor 
at video det. check 
peaking coil and 
,det. load. 

7 

--- 

If signal is nor-
mal at video der-. 
move scope to grid 
of 1st video amp. 

1 

• • • • 
DIGEST (A) 

A SMEARED PIX CAN BE 
CAUSED BY MANY SEC-
TIONS IN A TV RECEI-
VER. ONE OF THE COM-
MON DEFECTS IS POOR 
ALIGNMENT. THIS 
COULD BE IN THE 
FRONT END OR THE 
VIDEO I.F. A QUICK 
CHECK FOR THIS TROU-
BLE IS TO VARY FINE 
TUNING CONTROL. IF 
THE SMEAR IN THE PIX 
CLEARS UP A LITTLE, 
OR GETS WORSE IT 
WILI. INDICATE THAT 
THE ALIGNMENT IS 
OFF, SINCE UNDER 
NORMAL CONDITIONS 
TfIE FINE TUNING 
SHOULD HAVE HARDLY 
ANY EFFECT ON THE 
PIX. IF ALIGNMENT IS 
INDICATED FOLLOW 
MANUFACTURERS IN-
STRUCTIONS. IF THE 
FINE TUNING HAS NO 
EFFECT ON THE PIX 
THEN TROUBLE MUST 
BE IN THE VIDEO AMP. 

!VTRL \No- 'TIER, CALIF U S A 

E 

E 
V 
U 
E 

SMEARED PIX 

B+ 255V 

3 1 4 
5 I 
2 1 I 1 494 

1103 CONN 
(90T VIEW) 

1103 

• SYMPTOM • 

TROUBL E 

5.5V PP 

1105 I 1106 1107 

116 C117 

5,6 47 4.7 I 

650V PP 
H 

V9A 
1/2 3BU8 
AGC 

R126 6.0K 

OC129A 

3OMF 00V 

V6A 
1/2 6AU8 

VIDEO AMP 
VIDEO DEI. 
TEST RECEPT 

1112 

RI27 220K 
A4•M 

1,.,..,.: , 

R128 
NOISE 
GATE 
am 

B+ 255V 

DIGEST (B) 8 

IN TROUBLE-SHOOT-
ING THE VIDEO AMP. 
FOR A SMEARED PIX, 
ONCE AGAIN THE 
SCOPE IS NECESSARY. 
MOST COMMON TROU-
BLES THAT CAUSE 
THIS ARE FOUND IN 
PEAKING COILS AND 
OPEN BY-PASS CAP-
ACITORS. HOWEVER, 
BY USING THE SCOPE 
IT CAN BE DETER-
MINED EXACTLY 
WHERE THIS TROUBLE 
IS OCCURING. VERY 
SELDOM IS THIS TROU-
BLE CAUSED BY 
TUBES.HOWEVER,THEY 
MUST BE CHECKED IN 
CASE THEY ARE CAUS-
ING THIS CONDITION. 

B+ 255V 

RII8 
CONTRAST 

30K 

•MMINIIIIMIWIIMIIII • CIRCUIT DIAGRAM • 

normal move 
scope to plate of 
1st video amp. if 
poor check #9". 

9 
eck bias and 

plate vol cage. If 
low, peaking coil 
at plate may be 
open. 

10 

Plate load resis-
tor may have in-
creased or open 
bypass capacitor 

11 

To check for open 
cap. bridge with 
good one or check 
at cap, with scope. 

12 

No signal should 
be noticed if cap-

acitor is good. 

13 

If second video 
amp. is used then 
follow above 
checks 7-12 on 
2nd amp. 

14 
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• • • • • • • • • • • 
1 

Check setting of 

contrast and A.G. 

C. Controls. 

2 

Replace all tubes 
in front end, vi-
deo I.F. and vi-
deo amp. 

3 

Check A. G.0 vo 1-
tage.Should be at 
least 6 volts on 
all tubes it feeds. 

4 

If A.G.C. is low 

refer to chart #19 

on A.G.C. 

5 

If A.G.C. voltage 
is normal check 
output of video 
det. for 2v P.P. 
signal.  

6 

If signal is very 
large at det. re-
check A.G.C. vol-
tage. 

7 

With normal signal 

at det. Trouble is 

in video amp. 

DIGEST (A) 

A PIX THAT IS TOO 
DARK CAN BE JUST AS 
BAD AS A PIX THAT IS 
VERY WEAK. UNDER 
THIS CONDITION THE 
PIX BECOMES TOO 
CONTRASTY AND THE 
DIFFERENT SHADES 
DONOTSTAND OUT AS 
WELL AS THEY SHOULD 
INMOST GOOD OPERA-
TING SETS. WI-IEN THE 
CONTRAST IS AT A 
MAXIMUM THE PIX 
SHOULD BE TOO DARK 
TO WATCH. IN SOME 
CASES THE A.G.C. 
CONTROLMAY BE SET 
INCORRECTLY, TH IS 
SHOULD BE CHECKED 
FIRST. NOT ALL SETS 
HAVE AN A.G.C. CON-
TROL. 

NTRL WHITTIER, CALIF U S A 

VIDEO DIT 
TEST RECEPT 

E 

E 
V 
U 
E 

VERY DARK PIX 

Fe* 

• SYMPTOM • 

TROUBL E 

E102 _E 

L109 r.> 787 -F 9 
4 

C120 * 
z 

— R124 33K 

ev 

a,I C-801Di, 
,100m,„F, 

• 

6GK6 
VIDEO AMP 

4 RV C801C 
10MF c, 
400V 

R114A 
CONTRAST B++ 

350 

1110 
4. 5 MC 
TRAP 
1315irst> 

5"/ 

_J LC ... 

N150 

L111 

CIRCUIT DIAGRAM • Motorola 

DIGEST (B) 

TOO DARK A PIX CAN 
BE CAUSED BY INCOR-
RECT CONTRAST SET-
TING, OR A.G.C. CON-
TROL SETTING. THIS 
SHOULD BE CHECKED 
FIRST SINCE THIS IS 
THE EASIEST THING 
TO CHECK. TUBES MAY 
ALSO BE INTERNALLY 
SHORTED CAUSING 
MAXIMUM GAIN AS THE 
SIGNAL PASSES 
THROUGH IT. THESE 
MUST BE CHECKED BY 
REPLACEMENT. AL-
IGNMENT COULD ALSO 
CAUSE THIS TROUBLE 
BUT THIS SHOULD 
ONLY BE SUSPECTED 
IF THE SET HAS BEEN 
TAMPERED WITH. 

8 
Check video amp. 
for shorted ca-
thode cap. or de-
crease in cathode 
resistor. 

9 

Check for open 
peaking coil at 
plate of video 
amp. 

10 

If a plate by-
pass capacitor is 
used check it for 
an open. 

11 

Look for increase 

in plate load re-

sistor. 

12 

Check contrast 
control circuit for 
a decrease in re-
sistance. 

13 

If all appear 

nonnal,then check 
alignment of set. 

14 
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S.. • • • • • • • • • • • • 
Vary brightness 
control. At mini-
mum setting ras-
ter should- go 
black. 

2 

If control has 
little or no effect 
check No. 3. 

3 

Measure voltages 
at base of C.R. T. 
with base re-
moved. 

4 

Grid zero, screen 
300v and cathode 
varies from 100v 
to zero. 

5 

Cathode voltage 
depends on set-
ting of brightness 
control. 

6 

If cathode voltage 
does not change 
check brightness 
circuit and con-
trol. 

7 

Control may have 
open center tap. or 
B plus feeding 
control may be 
low. 

DIGEST (A) 

THIS IS AN IMMEDIATE 

INDICATION THAT THE 

PIX TUBE IS BAD. AL-

THOUGH IN SOME 

CASES A BAD BRIGHT-

NESS CONTROL COUL D 

CAUSE THIS CONDI-

TION. IT WILL BE NO-

TICED THAT IF THE 

BRIGH TN ESS CONTROL 
DOES AFFECT THE 

P IX, THAT IT WILL NOT 

CAUSE THE RASTER 
TO DISAPPEAR AS 

FOUND UNDER NOR-

MAL OPERATING 

CONDITIONS. 

NTRL WHITTIER, CALIF U S A 

E 

E 
V 
U 
E 

PIX BRIGHT - 

NO CONTROL 

• SYMPTOM • 

TROUBL E 

R324 

R322 
1R2088) 

tOOK 

BR IGHII-NES S 

C320 

5% 
(11, 

6.8. 

TO 81-210V 
7.1CI.oF 
1 50481 

C319 

19X P41/ 
114' PICTURE 3083; 

V304 ' 

I î R320 

ON T RAST 
CO*NECI TO .4,80R 
YH/C/if rig PROY1OES 

63)9 ersr races. 

8.28 g 

25K 

.18F 

R436 
R 
33 I(323 270K 
1  j) 

0" 1 C421 12e 105050 B 

" 1 ; 17/111 7 -3-• 2 00 V 

FOCUS 

• CIRCUIT 

470v 

3 

0422 

'1111 

2.1871C 
R437 16V 

 • o  

-8TOr  
HOR12. 

80V 
VERT. 

DIGEST (B) 

AN LNTERNAL SHORT 

BETWEEN ELEMENTS 

IN THE PIX TUBE 

WILL PLACE A POSI-

TIVE VOLTAGE ON 

THE GRID OF THE PIX 

TUBE .NORMALLY THE 

GRID HAS ZERO VOLTS 

AND THE CATHODE 

VOLTAGE, CONNECTED 

TO THE BRIGHTNESS 

CONTROL, CONTROLS 

THE CONDUCTION OF 

THE C.R.T. HOWEVER, 

WITH THE GRID POSI-

TIVE, THE C.R . T. WILL 

CONDUCT REGARD-

LESS OF CATHODE 

VOLTAGE. 

DIAGRAWeIMMIMMIMIIIMIIMMI)  

270V 

8 
In some ca ses 
brightness control 
feeds grid and ca-
thode is constant. 

9 

Closely check 
schematic for 

above condition. 

If this is being 
used then grid 
should vary from 
Ov to - 100v. 

11 

If grid is posi-
tive check coup-
ling cap to grid 
for short. 

12 

If all checks are 

normal then C.R. 

T. is bad. 

13 
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1 
These first checks 
assume only one 
black bar on 
C.R. T. 

2 
With bar on Fix 
remove R.F. if 
bar remains R.F. 
amp. OK. 

3 

Replace R.F. tube 
purl L.O. if bar 
remains, L.O. is 
OK. 

4 

Replace L.O. re-
move mixer if bar 
remains mixer 
OK. 

5 

Con tinue the 
above methods 
pulling one tube 
at a time. 

6 

Try 1st 1.F., 2nd 
I.F., etc. Der. 
tube and video 
amplifiers. 

7 

If at any time bar 
disappears then 
the tube pulled is 
bad. 

DIGEST (A) 
WITH A BLACK BAR ON 

C.R.T. THE TROUBLE 

IS LIMITED TO THE 

VIDEO CIRCUITS. THIS 

COULD BE THE FRONT 

END — VIDEO I.F. — — 

OR VIDEO AMP. INCLU-

DING THE C.R. T. THIS 

HOLDS TRUE IF ONE 

BLACK BAR IS NOTI-

CED. IF TWO BLACK 
BARS ARE NOTICED 

THEN TROUBLE IS IN 

THE POWER SUPPLY. 

THIS SHOULD BE DE-

TERMINED BEFORE 

BEGINNING TROUBLE-

SHOOTING. 

V3 
3826A 

1ST VIDEO IF 

E 

E 
V 
U 
E 

LIIIMMMMIIIIMMIIIIMI NTR I. WHITTIER, CALIF. U.S A. • CIRCUIT 

LI03 B 
41.25 W. 
TR4P 
IN> 

8101 27K 

RF AGC 

BLACK BAR ON C.R.T. 

• SYMPTOM • 

TROUBL E 

110V 

C.d h_ o 
is IF 
TEST IS IF 

RECEPT T. P. 

1101 

V4 
3BZ6 

2ND VIDEO IF 

5 

7 

'25 II: 

3RD IF 
TEST 
RECEPT 

C125 1.121,,ii 

." 

IN THE CONDITION OF 

ONE BLACK BAR THE 

TROUBLE IS A SHORT 

BETWEEN HEATER & 

CA THODE OF ANY 

VIDEO TUBE .WITH TWO 

BLACK BARS THE 

TROUBLE IS AN OPEN 

FILTER IN THE POWER 

SUPPLY SINCE TWO 
BA RS INDICATE 12 0 

CPS AND THIS IS 

FOUND ONLY IN THE 

POWER SUPPLY. 

V5 
4EW6 

3RD VIDEO IF 

Motorola DIAGRAM • 

87VH PP ,e1 

• 
8 

If last video amp. 
does not remove 
bar C.R.T. must 
have short. 

9 

Check horn cath-
ode to heaters 
with ohmmster on 
C.R.T. 

10 

Should have in-
finite resistance 
if a reading is 
found, replace 
C.R.T. 

11 

If two black bars 
are noticed bridge 

all filter cap. 

12 

When open filter 
cap. is bridged, 
black bars will 
disappear. 



S.. • • • • • • • • • • • • 
1 

Vary the bright-

ness control to 

see effect. 

2 
it raster remains 
dim check voltage 
on grid and ca-
thode. 

3 

Grid should be 
zero and cathode 
varies from Ov to 
100v. 

4 

If both are normal 

then tapai! around 

neck of C.R.T. 

5 

Do this tapping 
gently. If flashes 
appear as_you tap 
then C.R.T.is bad. 

6 

As another check 
measure H.V.Now 
check back of C. 
R.T. for voltage. 

7 

On C.R.T.grid OV 
cathode Ov to 
100v and screen 
300v. 

DIGEST (A) 

IN THIS TROUBLE 

THERE IS A DARK OR 

DIM RASTER AND 

EVERY NOW AND THEN 

SOME WHITE STREAKS 

ARE NOTICED ON THE 

C.R.T. AT THIS TIME 

THE BRIGHTNESS CON-

TROL WILL TELL THE 

REST OF THE STORY. 
IF WHEN THE CON-

TROL IS VARIED NO 

EFFECT IS NOTICED 

THEN THIS POINTS TO 

C.R.T. TROUBLE. 

E 

E 
V 
U 
E 

DARK RASTER 

WHITE FLASHES 

• SYMPTOM • 

TROUBL E 
BRIGHTNESS 

 IR322 100K 

33x, lw 

J C22:361 
580. 2v0V 

L308  

TEL 

8324 

1 128,5% , 

95V 
VERT. 

MOW TO .4,8, OP C 
PROM'S LW lows 

 I •  

A 1,10 

FOCUS 
1)422 

.0471IF I1KV 

19xP4 
114 ° PICTURE TUBE 

V304 
- - 

DIGEST (B) 

AN OPEN CATHODE IN-

SIDE THE C.R.T. WILL 

CAUSE A VERY DIM 

RASTER TO BE SEEN 

BUT THE CONTROLS 

Vd1_ L HA VE NO EFFECT 

ON THIS.THE FLASHES 

THAT MAY APPEAR 

FROM TIME TO TIME 

ARE CAUSED BY VIB-

RATION THAT MOMEN-

TARILY CAUSE THE 

CATHODE WIRES IN-

SIDE THE C.R.T. TO 

TOUCH. 

8 
If H.V. and base 
pin voltages nor-
mal then C.R.T. 
bad. 

9 

In case of lack 
of voltage on any 
of the checks find 
out why. 

10 

11 

12 

13 

14 

Pun 
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Repla ce all sound 

tubes. 

2 

Touch finger on 
center tap of vol-

ume control. 

3 

If a buzz is heard 

trouble is in IF. 

4 

Use a sig. gen. at 
a little less than 

IF frequency. 

5 

Feed it to grid of 

IF amp.Modulated 

signal. 

6 

If no Tone in 
speaker take vol-
tage and resis-
tance check of IF 
and DF:T. 

7 

Trouble must be 
between IF grid 
and volume con-
trol. 

DIGEST (A) 
WITH NO SOUND IN A 
TV SET THE TROUBLE 
IS LIMITED TO THE 
SOUND CIRCUIT ONLY. 
TUBES SHOULD BE 
CHECKED FIRST AS 
THEY ARE THE MOST 
COMMON TROUBLE. 
THE CHECKS THAT 
ARE USED ON A RADIO 
CAN BE APPLIED AT 
THIS TIME, SUCH AS 
TOUCHING THE CEN-
TER TAP OF THE VOL-
UME CONTROL AND 
LISTENING FOR A 
BUZZ FROM THE 
SPEAKER. REMOVING 
THE OUTPUT TUBE 
AND LISTENING FOR A 
CLICK, ETC. IF THE 
TROUBLE IS BEFORE 
THE DETECTOR THEN 
A GENERATOR MUST 
BE USED TO LOCAL-
IZE THE TROUBLE. 

V68 
1/2 6AU8 
AUDIO IF E 

E 
V 
U 
E 

LIMMIIIIIIRMIIIMMII NTR L WHITTIER, CALIF U S A • CIRCUIT 

NO SOUND 
• SYMPTOM • 

TROUBL E 

3 I I 3 I I 4 

2   1 VT 2  I I I 
3076 

AUDIO SET 
1301 CONN 
(BOT VIEW) 

1302 CONN 
(BOT VIEW) 

Motorola DIAGRAM • 

THE SOUND CIRCUIT 
IN A TV RECEIVER IS 
TAKEN OFF EITHER 
BEFORE OR AFTER 
THE VIDEO DETEC-
TOR, IN MODERN SETS 
IT USUALLY IS AFTER 
THE DETECTOR. FROM 
THIS TAKE OFFPOINT 
IT IS FED TO AN I.F. 
AMP. AND THEN FED 
TO A SOUND DETEC-
TOR, THIS MAY BE A 
RATIO DET. OR A DIS-
CRIMINATOR. AFTER 
DETECTION THE 
SOUND IS APPLIED TO 
THE AUDIO AMP CIR-
CUITS, WHERE (T IS 
AMP AND PASSED TO 
THE LOUD SPEAKER. 
WITH NO SOUND THE 
TROUBLE CAN BE AT 
ANY POINT FROM THL 
SOUND TAKE OFF ON. 

8 
If Tone, move gen 
to sound take off 
if no tone check 
Circuit. 

9 

If no buzz at tap 
of volume control 
Audio amps are 
bad. 

10 

Take voltage of 

amp circuit and 

resistance check. 

11 

Output transformer 

or speaker may be 

open. 

12 

13 

14 
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• • • • • • • • • • • • • • • 

Replace all sound 
Tubes. 

2 

Measure all plate 
and screen vol-
tages on sound 
tubes. 

3 

Measure bias on 

audio amp tubes. 

4 

Audio output 

should have 8-1 2 

volts bias. 

5 

First audio amp. 

should have al-
most zero bias. 

6 

If bias is way off, 

check coupling 

cap for leakage. 

7 

Also check cath-

ode resistor for 

change in value. 

DIGEST (A) 

DISTORTION LN THE 
SOUND CIRCUITS 0 F A 
TV RECEIVER ARE 
THE SAME TROUBLES 
THAT CAUSE DISTOR-
TION IN RADIO. 111E 
ONLY DIFFERENCE IN 
THIS CASE IS THAT 
VANY TIMES THE DIS-
TORTION IS DUE 10 
POOR ALIGNMENT. 
LEAKY COUPLING 
CAPACITORSAND BAD 
TUBES ARE BY FAR 
111E MOST COMMON 
TROUBLES 110WEVER 
AND SHOULD BE 
CH ECKED.LOCAL OS - 
C ILLATOR ADJUST-
MENTS MIGHT BE 
TRIED FIRST IF THEY 
ARE KNOWN BECAUSE 
THE TUNER MAY BE 
JUST A LITTLE OUT 
OF ADJUSTMENT. THE 
FINE TUNING MAY TELL 
YOU THIS IF VARIF D. 

DISTORTION 

• SYMPTOM • 

TROUBL E 

E 

E 
V 
U 
E 

C-9 
,74 (17  

MIO 

OK 

t 

.-8 vOL uM t 
2701( 

AUDIO OUTPUT 

V-3 6A05 

C -10 
60 

NOTE 
CORRECT PRASIOS OF SPEAKERS 
MUST BE OBSERVED. 

T-2 

240 V ¿" V 

• X 
10•117 *517S OSLO) 

TO 
SW -1 
SECT e 

DIGEST (B) 

DISTORTION %ILL OC - 
CUR IN THE SOL ND 
CIRCUIT OF TV %HEN-
EVER THE SOUND SIG-
NAL PASSES THROUGH 
A TUBE THAT HAS 
THE 11RONG BIAS ON 
IT THIS 'ILL HAPPEN 
MOST OFTEN IN THE 
AUDIO AMP CIRCUIT 
SINCE THE BIAS ON 
THESE TUBES IS FAIR-
LY CRITICAL. IF THI 
IF CIRCUITS ARE OUT 
OF ALIGNMENT IT IS 
POSSIBLE TIIAT DIS-
TORTION V.IELOCCUR, 
HO\X EVER IN MOST 
CASES POOR ALIGN-
MENT WILL CAUSE A 
BUZZ TO APPEAR IN 
SOUND. TUBES ARE 
THE MOST COMMON 
CAUSES OF THIS 
TROUBLE. 

IWO Ian 112111•17 ReSiSTORS WAY el 
USED OM SOWISF T. 

SPEAKER SWITCHING 

12nit110,„) 
21" TV ONLY MODELS R-96 

SW-2 

,,,,, o 
!WM' 

1,/ 115T 

Emerson 

Se-2 

SP-3 

IMMIIIIIMIMMIN) DIA.n.R.Aéé • 

8  

Keep in mind that 

the speaker may 

be bad. 

9 

If voltage of audio 
amp is o.k. check 

into I.F. circuits. 

10 

If the I.Fs check 
plate resistors 
and cathode cir-
cuit. 

11 

If all the above 
checks are normal 
then align sound 
I.F. 

12 

If trouble still 

present align 

video I.F. 

13 

14 
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1 
Replace all sound, 

video I.F. and 

front end tubes. 

2 

If 6BN6 is sound 
det. adjust buzz 
control on rear 
panel. 

3 

If buzz varies as 
vert.hold is moved, 
check shielding 
of sound wiring. 

4 

Contrast may be 

sei, too high cau-

sing buzz. 

5 

Make sure buzz is 
on all channels, it 
not, transmitter 
may cause buzz. 

6 

Adjust L.O.to see 

if buzz fades out. 

7 

Measure a. g. c. 

voltage at video 

I.F. grids. 

• • • 
DIGEST (A) 

MANY TIMES IN A TV 
SET A BUZZ WILL BE 
HEARD IN THE SOUND. 
THERE ARE MANY 
CAUSES OF THIS CON-
DITION RANGING FROM 
ALIGNMENT TO TROU-
BLES AT THE STA-
TION. CERTAIN STEPS 
MUST BE TAKEN TO 
LOCALIZE THIS TROU-
BLE TO ONE PARTI-
CULAR STAGE OR OR. 
CUIT. IN THIS CASE 
THE FRONT PANEL 
CONTROLS ARE A 
GREAT HELP. FOR EX-
AMPLE IF THE VER-
TICAL HOLD CON TROL 
IS VARIED AND THE 
BUZZ INCREASES OR 
DECREASES IN PITCH, 
THEN THE TROUBLE 
IS RADIATION FROM 
THE VERTICAL CIR-
CUIT. 

BUZZ 

rI111•111111111111111 

E 
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DIGEST (B) 

BUZZ IN THE SOUND 
HAS T%0 COMMON 
CAUSES. ONE IS THE 
VIDEO IF TUBES BEING 
DRIVEN TO CUTOFF 
BY THE SIGNAL WHICH 
WOULD INDICATE 
A.G.C. TROUBLE.THE 
OTHER BEING POOR 
ALIGNMENT WHICH 
WILL INTRODUCE A 
BUZZ IN THE SOUND 
SIGNAL. SOME CASES 
OF RADIATION FROM 
THE VERTICAL OUT-
PUT XFMR FEEDING 
INTO THE AUDIC AMP-
LIFIERS HAVE BEEN 
ENCOUNTERED BUT 
THIS IS NOT A COM-
MON TROUBLE. SOME 
OF THE TV SETS 
HAVE A BUZZ CON-
TROL ON THE BACK 
PANEL THESE SETS 
USE A 6BN6 AS A 
SOUND DETECTOR 

IIMMIZIM11111•1111•111•111 

140V 

7 -1.1v L302 

e ;pi e 
1.,iesfzr  e c) 3  

— 

_t_1;-> 
— R309 15K 

7.7.1 

6-7.230rei 
C310A 
10MF 
400V 

.1•11.1.111111111.11.11 111J DIAGRAM • 

8 
Should have-3-6 
volts a.g.c. 

9 

If a.g.c. is low 

say zero or 1 volt 

refer to Chart .e19. 

10 

With normal a. g.c . 

replace electro-

lytic at ratio dec. 

11 

If ratio det is not 
used or electro-
lytic is good, 
align sound. 

12 

If sound will not 

align replace Det-

ector transformer. 

13 

If sound alignment 

does not help 

align Video IF. 

14 
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• • • • • • • • • • • • • • • 
1 

Adjust fine tuning 

and local osc. 

2 

Microphonic tube 
in front end may 
cause this. Re-
place tuner tubes. 

3 

If sound traps are 

used adjust them 

slighdy. 

4 
It sound bars 
change, then con-
tinue to adjust 
traps. 

5 

If no change no-
ticed traps are 

okay. 

6 

Bridge all filter 
capacitors in the 

audio strip. 

7 

Filter below audio 

output transf crmer 

most likely open. 

DIGEST (A) 
St/ UN IN IHt. FIL-
TURE CAN BE RECO-
GNIZED BY THE BARS 
THAT APPEAR IN THE 
PIX AS THE SOUND IS 
BEING HEARD IN THE 
SPEAKER. IN A NUM-
BER OF CASES THE 
SOUND BARS WILL AP- 
PEARAS THE VOLUME 
CONTROL IS INCREAS-
ED. OTHER CASES 
WILL SHOW SOUND 
BARS WITH JUST A 

VERY LOW OF SETTINGTHE VOLUME. 

BOTH CASES HOW-
EVER INDICATE THAT 
THE SOUND IS BEING 
PICKED UP IN THE 
VIDEO AMPS AND BE-
ING PASSED TO THE 
C.R.T. THE TROUBLE 
ITSELF SHOULD NOT 
BE CONFUSED WITH 
4.5 MC INTERFERENCE 
WHICH SHOWS UP AS A 
FINE GRAIN PATTERN 
ON THE SCREEN. 

E 

E 
V 

E If otorol a 

SOUND BARS 
IN THE PIX 

• SYMPTOM • 

TROUBL E 

VIO 
6B05 

AUDIO OUTPUT 7302 

NTRL WHITTIER, CALIF.U.S A. • CIRCUIT LIIIIMMIIIMMIIIIIM 

DIGEST (B) 
SOUND BARS IN THE 
PIX ARE CAUSED BY 
THE SOUND BEING 
PICKED UP IN THE 
VIDEO STRIP. MOST 
LIKELY CAUSE OF 
THIS IS AN OPEN FIL-
TER CAPACITOR IN 
THE B+ LINE THAT 
FEEDS THE AUDIO 
STRIP. THE POOR 
FILTERING THAT RE-
SULTS %ILL CAUSE 
THE SOUND TO FEED 
THROUGH IN TO THE 
PIX. ANOTHER CAUSE 
OF THIS TROUBLE IS 
POOR ALIGNMENT IN 
THE SOUND CIRCUIT 
OR IN THE SOUND 
TRAPS THAT ARE LO-
CATED IN THE VIDEO 
STRIP. MISALIGNMENT 
OF THE LOCAL OS-
CILLATOR WILL ALSO 
GIVE SOUND BARS IN 
THE PIX. 

1111111.111111111111111111111 

DIAGRAM 01111111•111111M1111 

!‘, 

8 
Bridge all filters 

if not sure which 

are in audio strip. 

9 

If filters check 

okay align sound 
circuit. 

10 

11 

12 

3 1



1 
Replace R.F. I. F. 

and A.G.C. tubes. 

2 
Clica vulLagr OIL 
I.F. grids. With 
this trouble it 
should be almost 
zero. 

3 
Switch set off and 
check Res, to 
ground from I.F. 
grid. 

4 

Res, should be 
high, around 1 
meg. Check sche-
matic if available. 

5 

If very low resis-
tance check for 
shorted Capacitor 
in A.G.C. 

6 

If resistance is 
high on A.G.C. 
line check for 
open resistor. 

7 

If resistance to 
ground in A.G.C. 
is normal check 
A.G.C. tube cir-
cuit. 

• • DIGEST (A) 
THIS TROUBLE IS COM-

MON IN CIRCUITS 
WHERE SEPARATE 

A.G.C. TUBES ARE 
USED AS IN KEYED 

A.G.C. CIRCUITS, 

TROUBLE CAN BE RE-
COGNIZED BY NEG-
ATIVE PICTURE. THIS 
SHOWS EVERYTHING 

THAT SHOULD BE 
WHITE AS BLACK AND 
EVERYTHING BLACK 
SHOWS WHITE. THIS 

WILL ALWAYS BE AC-
COMPANIED BY ROL-
LING AND TEARING AS 
IN LOSS OF SYNC. 
NOTE THAT BLANKING 
BAR IS WHITE INSTEAD 
OF BLACK. 

NTRL WHITTIER, CALIF U S A 
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VIDEO DET -1 

ROLLING-TEARING NEGATIVE PIX 
• SYMPTOM • 

TiROUBL E 
VIDEO DEI 

T103 TEST RECEPT 

414 I_105 I L106 1107 
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4.7 I 

VIA 
1/2 3 BU8 R 1343K 

R120 2.2M AGC 348 yee 
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.25 

TO S2 R119 220 
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.5 

L109  
00r 4I1 e 

el 8.2K 
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C125I (.1 

NIP C1271(470  
.02 11 2KV 

R125 220K 

RI2e9K 

R126 
NOI SE 
GATE 
4M 

R127 47K 
4W 

DIGEST (B) 
WITH COMPLETE LOSS 

OF A.G.C. VOLTAGE 

THE R.F. AMP. AND 

VIDEO I.F. TUBES ARE 

AMPLIFYING WITH 

MAXIMUM GAIN. THIS 

WILL CAUSE THE I.F. 

STAGES TO DETECT 

THE SIGNAL BEFORE 

THE DETECTOR AND 

THE RESULTIS A SIG-

NAL OF OPPOSITE 

POLARITY AT THE 

DETECTOR OUTPUT. 

THIS WILL ALSO 

CAUSE NO SYNC. DUE 

TO WRONG POLARITY 

OF SYNC PULSE. THUS 

ROLLING, TEARING 13z 

A NEGATIVE PIX. 

S 
H 

o 

E 

Motorol anummainiummirinj 

8 

In keyed A.G.C. 

Check bias on 

A.G.C. tube. 

9 

Also check for 

keying pulse on 

plate of tube. 

10 

If keying pulse 
missing check 
back to flyback 
for open lead. 

11 

Keying pul se 

should be 500v 

peak to peak. 

12 

With above checks 

normal, trouble is 

in I.F. circuit. 

13 

Suspect leaky ca-

pacitor to I.F. 

grids. 

14 



If any AGC con-
trols are used ad-

just them first. 

2 

Replace any AGC 

R. F .or I.F. tubes. 

3 

Check negative 
voltage across 
AGC load resis-
tor. 

4 

Now check nega-
tive voltage on 
I.F. grids fed by 
the AGC. 

5 

AGC voltage 
should be the 
same at the I.F. 
grids as across 
the AGC load. 

6 

If the voltage is 
different check 
for leaky cap in 
AGC line. 

7 

Coupling capa-
citor may be leaky 

to an I.F. grid. 

•  

DIGEST (A) 

THIS CONDITION IN-
DICATES PARTIAL 

I.OSSOFA GC VOLTAGE. 

THE LOSS OF SYNC 

WILL OCCUR ONLY ON 

STRONG CHANNELS 

SUCH AS TWO OR FOUR. 

THE SETTING OF ANY 

AGC ADJUSTMENT 

SHOULD BE CHECKED 

FIRST IN CASE IT HAS 

BEEN MISADJUSTED. 

IF ACONTROL IS USED IT 

SHOULD BESET WHILE 

WATCHING A STRONG 

CHANNEL FOR THE 

BEST PIK. 

NTR I WHITTIER, CALIF U S A 

• • • 

POOR SYNC ON 

STRONG CHANNEL 

r 11•113 
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I L - 4 
I ONO VIDEO 

a F AMP 

V-5 
58Z4 zoov -4.5V 

oi 

350 VIDIO 
F AMP 

V-18A 
SASS 

45331C 

T-4 / 
2. 

210v 

AA: 

DIGEST (B) 

WITH PARTIAL LOSS 

OF AGC THE INCOMING 

SIGNAL ON A STRONG 

CHANNEL WILL OVER-

DRIVE THE VIDEO I.F. 

AMPLIFIERS AND 

CAUSE THE SYNC 

PULSES TO BE CLIP-

PED OFF IN THE I.F. 

STAGES. THIS IN TURN 

WILL CAUSE POOR 

SYNC ON THESE 

CHANNELS AND PIC-

TURE PULL MAY ALSO 

BE NOTICED . IN AREAS 

WHERE THE SIGNAL 

STRENGTH IS WEAK 

COMPLETE LOSS OF 

AGC WILL ALSO 

CAUSE THE SAME 

CONDITION.  1 

• 
8 

AGC voltage 
should be about 

-4 to -6 volts. 

9 

If AGC voltage 
low check AGC 
load resistor for a 
change. 

10 

1. In keyed AGC sig-nal at plate of 
AGC tube should 
be 500v p to p. 

11 

neck correct 
bias on keyed 

AGC tube. 

12 

With all above 

checks normal re-

fer to chart #18. 
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1 
Replace all sync 

tubes. 

2 

With scope check 

signal at input to 

first sync tube. 

3 

It no signal pre-
sent, check for 
open line from 
sync take off 
point. 

4 

If signal at input, 

move to plate of 

first sync tube. 

5 

If no signal at 
plate check plate, 
screen and cath-
ode voltages. 

6 

Do not trouble-

shoot if a poor 

signal is at plate. 

7 

If no signal at 
plate then trouble 
must be in that 
circuit. 

• 
DIPST 

WITH LOSS OF SYNC, 
AS THIS TROUBLE IN-
DICA TES PICTURE 
WILL BE ROLLING 
SIDEWAYS AND DO\VN-
WARD AT THE SAME 
TIME. IN ORDER TO 
MAKE SURE THAT THIS 
IS OCCURLNG, ADJUST 
BOTH THE VERTICAL 
AND HORIZONTAL 
HOLD CONTROLS AT 
THE SAME TIME. TO 
SEE IF THE PICTURE 
WILL HOLD MOMEN-
TARILY. IF IT DOES, 
THEN WE HAVE LOSS 
OF SYNC. MAKE SURE 
THAT THE PICTURE IS 
NOT NEGATIVE AT 
THE SAME TLME SINCE 
THAT 1XOULD INDI-
CATE A.G.C. TROU-
BLE. 
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 ICOMPLETE LOSS OF SYNC 

• SYMPTOM 

TROUBL 

• 

*GE," I, 40 8 
THE SYNC TUBES 

SHOULD BE CHANGED 

FIRST SINCE THEY 

ARE THE MOSTLIKELY 

CAUSE OF THIS CON-

DITION. IF THEY DO 

CLEAR THE TROUBLE 

THE SCOPE SHOULD 

BE USED SINCE IT CAN 

SHOW YOU WHERE THE 

LOSS OF SIGNAL IS 

OCCURING.THE TROU-

BLE CAN BE ANY-

WHERE FROM THE 

SYNC TAKE OFF 

POINT TO THE OUT-

PUT OF THE SYNC 

CIRCUITS. 

i ®  V7B 
I  1/2 3BU8 VI1A 56K 1/2 6C67 
I 1ST CLI PPER 2ND CLI PPER 

272V  ® r Î4011 L.0_2_ 
I 6 

470K OI .%.e ‘ ® 
2 ..:±,, e;r---171 

• • --1-, '4: I 1,?.1. 
220 1 I )c 

0  Jee I-

- VOLTAGES Fg 
PINS 1 2 Fa 7)  0 

.SMit 

E401 

SYNC 

Motorola 

DIAGRAM • 

E402 

Check for signal 

at grid of second 

sync tube. 

9 

If no signal,check 
coupling cap for 
open or grid cir-
cuit for short. 

10 

If signal at grid 

check for signal 

at plate. 

11 

If none present at 
plate check vol-
tage and resis-
tance of this cir-
cuit. 

12 

Trouble is caused 

by complete loss 

of sync. 

13 

Signal must be 
lost in sync cir-
cuit use scope to 
check this. 

14 
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• • • • • • • • • 
Replace all sync 

tubes. 

2 

If tubes OK check 
input to the first 
sync tube. 

3 

This signal must 
be good. If signal 
is poor check agc 
or video amp. 

4 

If good signal go 

to output of first 
sync tube. 

5 

If sync pulses are 
suppres sed at this 
point check vol-
tage at tube. 

6 

If first tube is 
ssrlonucld sebpe. bias 

volts with signal 

7 

If grid voltage on 
sync sep. is low 
or zero, check 
coupling cap for 
leak. 

DIGEST (A) 
• 

THIS CONDITION OC-
CURS WHEN THE SCENE 
CHANGES OR WHEN A 

COMMERCIAL IS SHOWN 
AND THE CAMERA 
SWITCHES BACK TO 
THE PROGRAM. ITMAY 

ALSO BE NOTICED 
THAT IF VERY LITTLE 
VIDEO IS ON THE 
SCREEN, OR THERE IS 
LITTLE MOVEMENT IN 
THE SCENE, THE P1X 
MAY APPEAR VERY 

GOOD, WITH NO PUL-

LING AT ALL. IF 
GREAT ACTIVITY IS 

TAKING PLACE THEN 
PIX PULL WILL BE 

NOTICED. 

NTRL WHITTIER, CALIF U S A 
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DIGEST (B) 

65 V 
VEIL 

8410 
47K 

R415 C408 
100K -,470 

 I C409 
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3 8 

--C 406 
MY 6 9 110V """ 3300 

0401 
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6.8 K VERT. 
I W — 4--- .. 100 

408 55V 55V C407 

A dmirai 

DIAGRAM • 

C 402 
T.01 NI 

• CIRCUIT 

THIS TROUBLE IS 
CAUSED BY VIDEO IN-
FORMATION IN THE 

SYNC TRYING TO 

TRIGGER THE HORI-
ZONTAL OSCILLATOR. 
THIS WILL NOT AF-
FECT THE VERTICAL 

OSCILLATOR SINCE 

THE INTEGRATING 
NETWORK WILL BY-
PASS ALL VIDEO IN-
FORMATION. USUALLY 

LEAKY COUPLING 
CAPACITORS IN THE 
SYNC CIRCUIT WILL 

BE THE CAUSE. IN 
SOME CASES MISA D-

JUSTMENT OF THE 
A.G.C. CIRCUIT WILL 
GIVE THE SAME 
EFFECT. 

8 

If signal at plate 
is normal cbeck 
at grid of second 
sync tube. 

9 

Watch for loss of 
amplitude of sync 
pulse onl . 

10 

Output of sync 
separator should 
be sync pulses 
only. 

11 

With pix pull vi-
deo will be pres-
ent at the sync 
separator output. 

12 

tCheck coupling capacitor and grid 
resistor of sync 
se p. 

13 

Also check for 
high plate voltage 
on sync tubes.  

14 
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1 
In some cases a 
tube is used to 
amplify only the 
vertical sync. 

2 

If the above tube 

is used replace it. 

3 

Turn down bright-
ness control and 
remove vertical 
OSC tube. 

4 

Place scope at 
oscillator grid to 
check for loss of 
signal. 

5 

If a signal is at 
OSC grid, it is 
probably very 
small. 

6 

Check for a short-

ed integrator ca-

pacitor. 

7 

If a printed inte-

grator circuit is 

used replace it. 

DIGEST (A) 

WITH THIS TROUBLE 
THE PICTURE WILL 
HOLD MOMENTARILY 
AS THE VERTICAL 
HOLD CONTROL IS AD-
JUSTED BUT WILL NOT 
LOCK INTO SYNC. AS 
THE PICTURE IS 
MADE TO ROLL DOWN-
WARDS IT SHOULD 
SNAP DOWN AS THE 
BLANKING BAR NEARS 
THE BOTTOM, THIS 
WOULD INDICATE 
NORMAL OPERATION 
OF THE VERTICAL 
SYNC. WITH LOSS OF 
VERTICAL SYNC THE 
PICTURE WILL ROLL 
SLOWLY DOWN ALL 
THE WAY TO THE 
BOTTOM. 

NTRI. WHITHER, CALIF U S A 
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VERTICAL SYNC 

• SYMPTOM • 

TROUBL E 
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DIAGRAM • 

.2400 

DIGEST (B) 

THE TROUBLE IN THIS 

SYMPTOM IS LIMITED 

TO A VERY SMALL 

SECTION OF THE TV 

RECEIVER. SOME-

WHERE BETWEEN THE 
OUTPUTOF THE SYNC 

CIRCUITS, AND THE 

INPUT TO THE VER-

TICAL OSCILLATOR. 

POOR SYNC MAY GIVE 

ALMOST THE SAME 

CONDITION AS LOSS 

OF VERTICAL SYNC 

EXCEPT THAT THE 

HORIZONTAL WILL BE 

VERY TOUCHY AND 

HARD TO LOCK IN. 

- 49 
1 MEG 

5 

30 CP 

VERT OSCILLATOR 

V7111 SAWSA 

mummumimilliimj 

8 
Check for an open 
resistor leading 
from sync output 
to vertical OSC. 

9 

If horizontal is 
holding good trou-
ble must be in 
above checks. 

10 

If horizontal is 
poor too, then 
check Chart on 
poor sync. 

11 

12 

13 

14 
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1 
Adjust all hori-

zontal controls to 

try and sync pix. 

2 

If one pix will 
momentarily ap-
pear continue, if 
not check Chart 
No. 32. 

3 

Replace AFC tube 

and oscillator 

tithe. 

4 

After replacing 

above tubes re-

adjust controls. 

5 

Check for sync 
pulses to the 
a.f.c. tube with 
scope. 

6 

If no sync pulses 
at a.f.c. check 
back to sync cir-
cuit. 

7 

• • 11 DIGEST ( 

• • 
WITH COMPLETE LOSS 
OF AFC ACTION THE 
PICTURE MAY BE SLIP-
PING SIDEWAYS,OR BE 
WAY OFF FREQUENCY. 
THIS DEPENDS ON THE 
TYPE OF AFC USED, 
AND THE POSITION 
OF THE ADJUSTMENT 
SCREWS. IF LOSS OF 
AFC ACTION IS NOTI-
CED. THEN THE HORI-
ZONTAL CONTROLS 
SHOULD BE ADJUSTED 
TO SEE IF THE PIC-
TURE WILL HOLD 
EVEN MOMENTARILY. 
IF IT DOES, IT MEANS 
THAT THE HORIZON-
TAL OSCILLATOR CAN 
OSCILLATE AT THE 
RIGHT FREQUENCY, 
AND THE AFC IS NOT 
CONTROLLING ITS 
FREQUENCY 

• • • • 

NO HORIZON IAL SYNC 

E501 rilliMMIMIMI V1OA r 1 1/2 6C NI 
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TROUBL E 

SERVI CE 
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R ECE PT 

IM 
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45° 

4. 5V PP 
H 

«MHO! ( 00130502 LO5 

1  

If sync pulses 
normal, check for 
references wave-
shape to a.f.c. 

s 

VII 

HORIZ OSC 
-3 5E88 OR 5GH8 

L501  -̀'31 • 
HORIZ 7-41--•• 
HOLD 

_ 
H--)217. 
680 18K 

Motorola 

DIAGRAM • 

C503 

• • • 
DIGEST (B) 

• • 
THERE ARE THREE 
BASIC AFC CIRCUITS, 
THE SYNCROLOCK, 
NIULTIVIBRA TOR , AND 
SYNCROGUIDE. IF 
THESE AFC SYSTEMS 
STOP WORKING, THEN 
THE HORIZONTAL 
OSCILLATOR WILL 
OPERATE ABOVE OR 
BELOW 15750. THIS 
WILL CAUSE THE PIC-
TURE TO BE OUT OF 
HORIZONTAL SYNC 
SINCE IT WILL HAVE 
NO CONTROLLING 
ACTION.ADJUSTMENTS 
SHOULD CAUSE THE 
PICTURE TO HOLD 
BRIEFLY, IF NOT, 
THEN REFER TO 
CHART NO. 32. 

O 

8 
If no reference 
waveshape, check 
back for loss of 
pulse. 

9 

If w ave shapes nor-
mal, check resis-
tance from a.f.c. 
to OSC. 

10 

If multivibrator 
system, check re-
sistors of equal 
value in a.f.c. 

11 

syncroguide 
check cathode re-
sistors of a.f.c. 
tube. 

12 

Trouble must be 
in a.f.c. or in 
feed from a.f.c. 
to osc. 

14 
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1 
Try all horizontal 
OSC adjustments 
as listed in digest “B”. 

2 

Switch set off and 
on to check for 
improvements as 
adjustments are 
made. 

3 

Replace horizon-

tal oscillator and 

any a.f.c. tubes. 

4 

( heck for good 
sync pulses to 

the a.f.c. circuit. 

5 

Check comparison 
waveshape also 
feeding a.f.c. cir-
cuit -from hor. 
ütif. 

6 

If sync pulses or 
comparison wave-
shape are poor 
check why. 

7 

If comparison 
wave poor, may 
have bad cap feed-
ing a.f.c. cir-
cuit. 

• • • 
DIGEST (A) 

• 
POOR AFC ACTION 
CAN BE NOTICED 
WHEN THE SET IS 
FIRST SWITCHED ON:, 
OR AS THE SET IS 
SWITCHED FROM ONE 
CHANNEL TO AN-
OTHER. IN BOTH 
CASES THE PICTURE 
WILL GO OUT OF 
HORIZONTAL SYNC, 
AND THE HORIZONTAL 
HOLD MUST BE AD-
JUSTED TO BRING THE 
PICTURE BACK INTO 
SYNC. THE HORI-
ZONTAL CONTROLS 
SHOULD ALL BE AD-
JUSTED FIRST IN OR-
DER TO SEE IF THE 
CONDITION CAN BE 
CURED. MANY TIMES 
A SLIGHTADJUSTMENT 
IS ALL THAT IS NEC-
ESSARY. 

NTR I WHITTIER, CALIF U S A 

POOR A.F.C. 

(II"Ill..IIIIIIMIIIIIIIIIIIIIII 

E 

E 
V 
U 
E 

JO C •S 

MON 
.11•••••• ••••••••• 

S4V 

on-

7.75 C • S 

• SYMPTOM • 

TROUBL E 

V 
TRIS C •S 

4150V 

I SYNC AMPS 
INv(RTIR 

0-54 V-9(A) 
IMES 6cG7 3300 

C- 35 

208 

3300 
R- 58 
100 

C-36 
660 

OSCILLATOR BOARD 
Ode 

_Let_ lisE70E 

L 1;;ULED 
..n.O-à 

 Wu. 5C4C4444à 
DIODE L TOP VCR 

-39 R- 59 
0033 68 n 

VO L 

CIRCUIT 

TO CPS 

5 
P -P 

V-10 6CG7 
HORIZONTAL OSCILLATOR 

ANO CONTROL 

1.73 C PS 

à 

.20V 
P-0 

c -46 
390 

• • 
DIGEST (B) 

OA 

SOME OF THE CON-
TROLS THAT MAY BE 
OUT OF ADJUSTMENT 
ARE THE FOLLOWING. 
HORIZONTAL HOLD. 
HORIZONTAL FRE-
QUENCY. A.F.C. HORI-
ZONTAL LOCK. HORI-
ZONTAL PHASE. AF-
TER THESE ADJUST-
MENTS HAVE BEEN 
MADE THE TUBES 
SHOULD BE REPLAC-
ED. IF THIS DOES NOT 
HELP, THEN THE 
SCOPE CAN BE USED 
TO CHECK FOR CO-
RRECT WAVESHAPES 
IN THE AFC CIRCUIT. 
THE WAVESHAPES 
FOUND IN THE VAR-
IOUS AFC CIRCUITS 
SHOULD BE KNOWN. 

zips c PS 

2304 

I e-,t  

42V 
0-P .on.z IIALANCI 

69 R-
ZOO 

Tersc PS CONTROL 

DIAGRAM • 
Emerson 

— 

8 

If sync pulses are 

poor, check sync 

circuit. 

9 

With normal wave 
shapes check re-
sistors in a.f.c. 
circuit. 

10 

Replace all capa-

citors around 
a.f.c. circuit. 

11 

Be sure to check 
a.f.c. filter net-
work at grid of 
hor. osc. 

12 

1._ In Syncroguide 
circuit, hor. lock-
ing range cap may 
be bad. 

13 

14 
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1 

Do not replace 
any tubes since 

they do not cause 
this trouble. 

2 

Check signal at 
video det. and no-
tice size of ver-
tical sync. pulse. 

3 

Move scope to grid 
of I st video amp. 
look for decrease 
or vertical sync. 

4 

If vertical sync. 
is smaller, check 
coupling capaci-
tor 4.5 mc coil. 

5 

lf normal at grid 
of I st video amp. 
move to grid of 
2nd video amp. 

6 

Note if sync. is 
reduced. If so 
check for bad cou-
pling cap or 4.5 
mc coil. 

7 

If sync is normal 
at grid of 2nd 
video amp. check 
signal at plate. 

DIGEST (A) 
THIS TROUBLE IS A 
VERY MISLEADINGONE 
BECAUSE THE TROU-
BLE APPEARS TO BE 
IN THE VERTICAL 
CIRCUIT. HOWEVER, 
WE FIND THIS TROU-
BLE TO BE IN VIDEO 
AMP. OR IN THE SYNC 
CIRCUIT. IN MOST 
CASES A DECREASE 
IN COUPLING CAPA-
CITOR IS THE TROU-
BLE, OR SOMETIMES 
AN OPEN 4.5 MC TRA P 
COIL. THE SCOPE IS A 
MUST IN QUICKLY 
FINDING THIS CON-
DITION SINCE WE CAN 
SEE EXACTLY WHERE 
THE TROUBLE IS OC-
CURING. 

a • • 

VERTICAL PHASING 

• SYMPTOM • 

rimmimummlim TROUBLE 
Li IL 4h I 

30 CRS 

E 

E 
V 
U 
E 

LINIM11.111.111.M.M.111. NTRL WHITTIER, CALIF U S A • CIRCUIT 

VIDEO 
DETECTOR 

V-6B 
6AS8 

-3 5V 

V_255I1IC 

•79.01 INTERN. c•PAC1T011 KNTT 
• 2mNIF (ETERNAL SHUNT USED ON 

SOME COUSSIN 

AMPLIFIER\ 
VIDEO 

V-7A 
• Sys 6A1144411) 

T- 4 7711 

ov 

2à0t111 

 e 00 ‘. 

R -30 C-27 

33 
100K 11T . 5,34 
120«12," SETH) R-89 

10 K 

+ 2400 

+50051.  

+135 V 

• 

•DELKET FOR on 011010 FOCUS 

Sv 

5V 

R-28 
'121 ."SETS1 

91, 
15 1. 135,1 

OH f 

R-29 ; 
560 C-76 150 

1000. 

(SVTS) \ .r 

I 72 
NT 

+ 2400 

R-34 t 
50011 

BRIGHTNESS 

É SETS/ 

TO El• BOOST 

+240V   

117" SE TS I 

DIGEST (B) 
VERTICAL PHASING 
OCCURS WHEN THE 
VERTICAL SYNC 
PULSE IS OUT OF 
PHASE WITH THE ORI-
GINAL VERTICAL SYNC 
PULSE SENT FROM 
THE TRANSMITTER. 
THIS WILL HAPPEN IF 
THE 60 CPS SYNC IS 
PASSED THROUGH A 
SMALL CAP. BEFORE 
THE SYNC TAKE OFF 
POINT OR WHILE PASS-
ING TO THE SYNC OUT-
PUT CIRCUIT. THIS 
TROUBLE WILL NOT 
BE CAUSED BEFORE 
THE VIDEO DETECTOR. 
PICTURE IS LOCKED 
IN AT THIS POINT ON 
SCREEN AND USUALLY 
RETRACE LINES ARE 
NOTICED. 

PICTURE TUSE 

170Te4 
OR 210884   

V-8 

C 
CENTERING 
ASSEMBLY 

IoN TRAIT 
SOT USED 

• 

Ov TO -2v 

25v TO 130v 
%Co/ 

Emerson 

Kv o 
H 

o 

DIAGRAM •IMIIMIMMI1111111.11.1) 

8 
In some rare cases 
a decrease in 
cathode cap. will 
cause this condi-
tion. 

9 

If signal good at 
grid but vertical 
is low at plate 
check cathode cap. 

10 

If signal is nor-
mal at the sync 
cake off then fol-
low thru sync 
circuit. 

11 

Look for a de-
crease in vertical 
sync pulse only. 

12 

If trouble is in 
sync circuit it will 
be caused by a 
bad coupling cap. 

13 

14 
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1 
Replace low volt-
age rect and dam-

per tubes. 

2 

If the low voltage 

rectis a selenium 

Refer to Chart 45 

3 

Measure the out-

put of the low 

voltage rectifier. 

4 

If low, check for 
open .input filter 
capacitor before 
replacing it. 

5 

Check for a large 
increase in the 
resistance of the 
filter choke. 

6 

Check for correct 

AC voltage at 

plates o f rectifier. 

7 

If low then power 
transformer is 

bad. 

DIGEST (A) 

THIS IS A COMMON 
TROUBLE IN TV SETS 
TODAY THAT ARE 
WORKING UNDER TOO 
MUCH STRESS, OR 
CLOSE TOLERANCES. 
THE TROUBLE HERE 
IS IN MOST CASES THE 
POWER SUPPLY, AND 
THE LOW VOLTAGE 
RECTIFIER TUBE IT-
SELF IS THE MOST 
LIKELY CULPRIT. 
SOME CONDITIONS 
HAVE BEEN FOUND 
\\HERE THE DAMPER 
CIRCUITOF THE YOKE 
HAVE BEEN FOUND 
DEFECTIVE, BUT 
THESE ARE RARE 
WITH A POSTAGE 

STAMP RASTER. 

• • • • • 

POSTAGE STAMP 
RASTER 

rIlM11111111111M 

E 

E 
V 
U 
E 

E801 

5 AMP 2 

E802 

ON-CFF SW 

(ON1 4‘e 1 1: 

• SYMPTOM • 

TROUBL E 

E803 

/ T801 YEL 

RED 41 

ORS 

E804 
1-1/2" #213 
COPPIR VIRE e 

6++ BI-

L801 E805 

3 1 

ED 2511 YEL 5 .5 Am P THE L ,c1% 91.0-8L0 
vi8 SWITCH 

LV RECT 

5U4GB i Csom801AF 

350V 

C801P 

300V 

80M F I 

POWER SUPPLY 

DIGEST (B) 

IF THE LOW VOLTAGE 
CIRCUIT HAS A LOW 
OUTPUT THEN THE 
HEIGHT AND WIDTH 
WILL BE AFFECTED 
THE MOST SINCE 
THESE RUN WITH 
CLOSE TOLERANCE 
ON THE VOLTAGE AP-
PLIED. IT MAY BE 
FOUND THAT THE 
HEIGHT CAN BE AD-
JUSTED TO COVER 
THE SCREEN BUT THE 
WIDTH WILL NEVER BE 
ABLE TO DO IT WITH 
LOW 13+. IN A NUMBER OF 
SETS THE HORIZON-
TAL AND VERTICAL 
OUTPUT TUBES ARE 
OPERATED BY 11-1E 
VOLTAGE THAT IS 
SUPPLIED FROM THE 
DAMPER TUBE. IN 
TH ESE SE TS THE DAM-
PER CIRCUIT WILL AL-
SOCAUSE THE TROUBLE. 

Motorola 

8 
If the correct vol-
tage is at the low 
voltage output, 
check below. 

9 

Findoutif damper 
feeds the vertical 
output and hori-
zontal. 

10 

If it does then 
check damper ca-
thode circuit for a 
leaky capacitor. 

11 

Also replace all-

Horizontal sweep 

tubes. 

12 

Replace yoke or 

flyback as a final 

possibility. 

13 

14 
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1 
Make sure there is 

a 120 cps pulland 

not a 60 cps pull. 

2 

Count the number 
of variations from 
top to bottom of 

3 

Photograph shows 

a 120 cycle pull. 

4 

If a 60 cps pull is 

noticed refer to 

Chart #45. 

5 

If the pull chang-
es as the scene 
changes then ref-
er to Chart #22. 

6 

Bridge all elec-
trolytic capaci-
tors with known 
good ones. 

7 

This should be 
done one at a 

time. 

O.. DIGEST (A) 
WITH A 120 CYCLE 
PULL IN THE PICTURE 
THE TROUBLE MUST 
BE IN THE POWER 
SUPPLY SINCE THIS IS 
THE ONLY PLACE IN A 
A TV SET THAT HAS 
120 CYCLES IN IT. IT 
SHOULD BE SINIFLE 
TO TELL IF THERE IS 
THIS CONDITION 0C-
CURING BECAUSE A 
CLOSE CHECK ON THE 
SIDE OF THE PICTURE 
WILL SHOW IF THERE 
ARE TWO VARIATIONS 
IN THE PULL FROM 
THE TOP OF THE PIC-
TURE TO THE BOT-
TOM. IF ONLY ONE 
VARIATION IS NOTI-
CED THEN THE TROU-
BLE MUST BE CAUSED 
BY A 60 CYCLE HEAT-
ER TO CATHODE 
SHORT. 

120 C.P.S. PULL 

(1•111111IMIMM11111111111 

E 

E 
V 
U 
E 

LIMMIIIIIIIIIIM NTR L WHITTIER, CALIF U S A • CIRCUIT 

/ T801 TEL 

TIME y DELAY M ISISTORM 

• SYMPTOM • 

TROUBL E 

E803 

(0  RED 
OC 

RED-YEL 

V18 
e..'5U4GB 
CRED LV RECT 

1RN -TEL 

E804 1-1/2" P26 
COPPER WIRE 

V19 
5Y3 

LV RECT 

• • • DIGEST (B) • • 
IN A FULL UAVE REC-

TIFIER CIRCUIT THE 

INPUT FREQUENCY IS 

DOUBLED BY THE RE-

CTIFYING ACTION IN 

THE POWER SUPPLY. 

WITH A 60 CYCLE IN-

PUT TO THE POWER 

SUPPLY OF A TV SET 

WE %ILL END UP WITH 

120 CYCLE OUTPUT. 

IF POOR FILTERING IS 
TAKING PLACE, THEN 

A PULL WILL BE NO-

TICED IN THE PIC-
TURE. THIS TROUBLE 

THEREFORE MUST BE 

CAUSED BY AN OPEN 

FILTER IN THE B + 

CIRCUIT. 

111111111111111IMMMIMIIII 

6+ 6+ 
L801 E805 

3 I ED— Y EL .BMP 
80 ,...., 

THERMAL+ 1---1 28-: 
SWITCH —'— C801A 

IeedIF 400V --

SLO-BLO_F 

C80113 

400V 
80MFI 

POWER SUPPLY 

S 
H 

o 

E 

When open filter 

is bridged pull 

will clear. 

9 

Be sure to use 

same values as 

ones in set. 

10 

It was found that 
in some cases 
wrong values were 
used. 

11 

Check manufactur-

ers schematic tor 

correct values. 

12 

Be sure B + is 

wired correctly. 

13 

14 
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S.. • • 
1 

If smokIng,arcing, 

oroverheating 

switch set off. 

2 

Measure the 
amount of resis-
tance from recti-
fier cathode to B-

3 

Should be more 
than 20,000 ohms, 
with short will be 
less. 

4 

With ohm meter at 
cathode remove 

rectifier tube. 

5 

If low reading now 

increases recti-

fier tube is bad. 

DIGEST (A) 

ONE OF THE MOST 
COMMON TR CUBLES IN 
THE B + CIRCUIT IS A 
SHORT. THIS OCCURS 
SO MANY TIMES BE-
CAUSE OF THE MANY 
SECTIONS THAT THE 
B+ MUST FEED. IN 
MANY CASES THE 
SHORT WILL CAUSE A 
FIRE TO BREAK OUT 
UNDER THE CHASSIS 
AND THE REPAIR BILL 
IS QUITE HIGH. WHEN 
A SHORT IS IN THE B + 
LINE THE LOW VOL-
TAGE RECTIFIER WILL 
ARC INTERNALLY OR 
SOME RESISTORS IN 
THE CIRCUIT WILL 
OVER HEA T AND START 
TO SMOK E. A S SOON AS 
TH ESE CONDITIONS 
ARE NOTICED THE SET 
SHOULD BE SWITCHED 
OFF UNTIL THE TROU-
BLE IS FOUND. 

E 
6 

E 
V 

7 U 
E 

NTRL WHITTIER, CALIF U S A • CIRCUIT 

If no effect is 
noticed move me-
ter to far side of 
filter choke. 

Resistance will 
probably go down. 
If it increases 
check input filter. 

SLACK 

SHORT IN B + 

• SYMPTOM • 

TROUBL E 

v-5 V-6 

4 5 

7 r 1)51111 1111K 

LOVE VOLTAGE 
RECTIFIER 

5/-18 
5U4611 

V-3 

3 4 

L-15 

V-13 

7 a 

SW 

C-46 fC—S9 
ROUT 40 kW 

V-11 

2 

+265 V SUPPLY 

V-14 

+240 V SUPPLY 

C-54 
1000 

• 
C-53 

=1000 
L-12 

V-4 V-9 

4 3 • 5 

L-11 

C-52 
1000 

v-7 V-1 

4 3 

HEATERS ON PRINTED 
CIPCu ,  EIOARD 

V-2 

TO HEATERS OM TUNER(5) 

V- 10 

C 115 VOLTS AC ONLY 

Eme s n•oc.s 

DIAGRAM • 

DIGEST (B) 

THE MOST IMP ORTANT 
THING TO KEEP IN 
MIND WITH A SHORT IN 
THE B + LINE IS THE 
NORMAL RESISTANCE 
THAT IS MEASURED 
FROM THE CATHODE 
OF THE RECTIFIER 
TUBE TO COMMON 
NEGATIVE. IN MOST 
CASES THIS IS A 20,000 
OHMS OR MORE. IF 
THE SHORT IS PRE-
SENTTHENA READING 
OF FROM ZERO TO A 
FEW THOUSAND OHMS 
MAY BE FOUND. WITH 
SUCH A L CW RESIS-
TANCE IN THE CIR-
CUITA LARGE AMOUNT 
OF CURRENT WILL BE 
FLOWING RESULTING 
IN OVERHEATING OF 
RESISTORS OR AN ARC 
IN THE RECTIFIER 
TUBE. THE POWER 
XFNIR ITSELF MAY 
START TO SMOKE. 

S 
H 

o 

E 

8 

Follow all leads 
from the filter 
choke with ohm-
meter. 

9 

Look for decrease 

in resistance un-

til lowest reading. 

10 

Lowest reading 
may be zero, or 

just a few ohms. 

11 

Remove all parts 
connected to this 
point and check 
for short. 

12 

Short in focus con-
trol, yoke, or fil-
ter capacitor are 
common. 

13 

Follow path of 
least resistance 
to locate bad 
part. 

14 
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S • • • • 
Voltage output 
from a set With 
seleniums is 
about 265v. 

2 

If the output vol-
tage is normal 
trouble is else-
where. 

3 

Make sure that the 

pix does not have 

a 60 cycle pull. 

4 

Selenium s are half 

wave rectifiers 

thus 60 cycle pull. 

5 

If pull is noticed 
with lack of width, 
check filter cap 
for o pc n. 

6 

With low output 
voltage, and no 
pix pull, replace 
seleniums. 

7 

There is no good 
check for seTeni-
iums except re-
placement. 

• • • • DIGEST (A) 
A LARGE NUMBER OF 
TV SETS TODAY ARE 
USING SELENIUM RE-
CTIFIERS AS A MEANS 
OF OBTAINING THE 
LOW VOLTAGE. THIS 
IS A CH EA PE R METHOD 
THAN THE USUAL 
5U4G TUBE, AND 11ITH 
NORMAL CARE THE 
SELENIUM RECTIFIER 
SHOULD LAST THE 
LIFETIME OF THE SET. 
IN MOST CASES HOW-
EVER THE SELENIUM 
IS MISUSED IN THAT IT 
IS OFTEN PLACED 
UNDER THE CHASSIS 
WHERE THE MOST 
HEAT IS PRESENT, 
AND THE MILIA%IP 
RATING IS AT A MINI-
MUM. MOST COMMON 
TROUBLE IS LOW 
OUTPUT VOLTAGE 
CAUSING NOT EN-
OUGH WIDTH. 

E 

E 
V 
U 
E 

SELENIUM RECTIFIERS 
• SYMPTOM • 

TROUBL E 

V13 V12 V8 V3 V4 V5 V6 
120E3 12026A 8325 311260 31526 L801 4E56 6008 

R80152 

25W 

• • • • • • DIGEST (B) 

V14 V16 VIO V9 VII Vi 
5A85 2icp4, 6c57 3Bu. 5GNAOR 3076 

5002 

4 3 43 4 3 4_15 4,T 4 3 I 12 5 4 

E 
R802 -- 

200 n COLD 
6 507 

120V AC 

7803 7.5 

10W 
C801 

ON-OFF SW 

27DV 

E804 L802 
C812  NW 3" IA RED   YEL 

Egg 150V Il?l  • el+ •, 02e 

CIRCUIT 
BREAKER E803 •P+  int— i-C813 A + 
1.6 AMP 350 NA 

&  —  C8138 

NTRL WHITTIER, CALIF U S A • CIRCUIT LIIIIIIMIMIIIIIIIIIIIMIIM 

I  lee IlOOMF 300V 
=.7 

POWER SUPPLY 

DIAGRAM 

SELENIUM RECTIFIERS 
ARE MADE BY COAT-
ING A PLATE OF IRON 
‘XITH A LAYER OF 
SELENIUM AND PLAC-
ING A NUMBER OF 
THESE PLATES IN 
SERIES. IF THE CUR-
RENT PASSING 
THROUGH THE PLATES 
IS SMALL ENOUGH 
FOR THE PLATES TO 
REMAIN COOL THEN 
THE RECTIFIER 
SHOULD LAST FOR 
MANY YEARS.ITIS AL-
WAYS ADVISABLE TO 
REPLACE A SELENIUM 
RECTIFIER WITH A 
LARGER CURRENT 
RATING THAN WAS 
USED IN THE SET, IF 
THE SPACE IS AVAIL-
ABLE, THAT IS, FOR 
EXAMPLE, A 250 MA 
CAN BE REPLACED 
WITH A 300 MA. 

VHF TUNER 

VI 
55670 

e:g 

ISOLATION 
NETWORK 

CRT MU., CHASSIS 
FRAME 

8 

Side of selenium 

marked -- is the 

cathode. 

9 

Replace both se-

leniums to be 

safe. 

10 

Try to rep lace 
with larger milli-

amp rating. 

If there is no B + 
and seleniums are 

normal. 

12 

Replace electro-
lytic cap. in 
series with AC 
line. 

3 1



• • • • • • 
1 

Check valueof re-
sistor in focus 
circuit. 

2 

Focus pot may be 
open, check care-

fully. 

3 

Disconnect focus 

coil and check 

its resistance. 

4 

Check resistor in 
parallel with 
focus pot. 

5 

Check E3 + for 20% 

tolerance. 

6 

If B + is low refer 

to chart #42. 

7 

Check for schema-
tic changes made 
by manufacturer. 

DIGEST (A) 
MANY OF THE LATER 
MODEL RECEIVERS 
HAVE NO FOCUS AD-
JUSTMENTS AT ALL 
AND DEPEND UPON 
VOLTAGE APPLIED TO 
THE FOCUS ANODE OF 
THE CRT FOR COR-
RECT FOCUSING. 
THESE ARE EL EC-
TROSTA TIC FOCUS CRT 
ANDMAY CAUSE POOR 
FOCUS DUE TO IN-
TERNAL ARCING IN 
CRT. IN OTHER CASES 
WE FIND FOCUS AD-
JUSTMENTS ON THE 
NECK OF THE CRT AND 
IN STILL OTHER 
CASES WE HAVE A 
FOCUS CONTROL ON 
THE BACK OF THE 
CHASSIS. 

POOR FOCUS 

111111•1 

E 

E 
V 
U 
E 

LIIIIIIIIIII• NTR L WHITTIER, CALIF U S A • CIRCUIT 

• SYMPTOM • 

TROUBL E 

.5U4-G 
v Picr,F,ee 

,380 V.0 

• 

CORRECT TO A,B, OR C movirm 
PROVIDES REST FOCUS 

FOCUS 

DIAGRAM ge 

• • DIGEST (B) 
WITH POOR FOCUS NO-
TICED ALL ADJUST-
MENTS SHOULD BE 
TRIED FIRST. THE 
FOCUS COIL ON THE 
NECK OF THE CRT 
CAN BE MOVED TO 
AND FRO TO SEE IF 
BETTER FOCUS CAN 
BE OBTAINED. IF 
THESE ADJUSTMENTS 
DO NOT HELP THEN 
RESISTANCE CHECKS 
SHOULD BE MADE IN 
THE FOCUS CIRCUIT. 
SOME RECEIVERS 
HAVE THE FOCUS 
CONTROL IN THE 
AUDIO OUTPUT CIR-
CUIT AND TROUBLES 
IN THE AUDIO WILL 
CAUSE POOR FOCUS 
RESISTORS IN THE 
FOCUS CIRCUITOFTEN 
CHANGE VALUE. 

CJ)4212 4MF 
I 1KV 

C9I9 
.022MF 
101. 

8 
If focus pot in 

audio circuit 
check audio tube. 

Measure bias on 
audio output rube. 

10 

Coupling capaci-
tor to audio output 

grid may be leaky. 

11 

Cathode resistor 
of audio output 
may have changed 
v  

12 

If all checks are 
normal, replace 

focus coil. 

13 

In CRT with elec-
trostatic focus 
check voltage on 
focus pin. 

14 

CRT with electro-
static focus may 
be bad. 

_ 

T
E
L
E
-
F
A
X
 S
C!
-I
EM

AT
IC
, 
S
E
C
T
I
O
N
 
4
 



1 DIGEST (A) DIGEST (B) 8 

With set on check 
to see if tubes 
are lit. 

2 

If tubes are not 

lit then trouble is 

in the AC input. 

3 

Plugmay be brok-

en, line may have 
open (fuse). 

4 

Switch contacts 
may be bad so 
jump switch. 

5 

Transformer may 

be bad,check resis-
tance of windings. 

6 

In series filament 
set check all tube 
filaments. 

7 

If all tubes light, 
check fuse, rep-
lace rectifier. 

WHEN A TV SET HAS 
NO RASTER PIX OR 
SOUND THEN TROU-
BLE IS IN THE AC IN-
PUT CIRCUIT OR THE 
B + CIRCUIT. MOST 
COMMON IS THE B + 
LINE SINCE IT FEEDS 
ALL OF THE CIRCUIT 
AND SO MUCH STRESS 
IS PLACED ON IT. IF 
THE TROUBLE IS IN 
THE AC LINE THEN A 
BAD PLUG OR BREAK 
IN THE LINE CORD IS 
USUALLY THE FAULT. 
SOME TIMES WE FIND 
THAT ON-OFF SWITCH 
MAY BE DEFECTIVE. 
A QUICK WAY TO TELL 
IF THE TROUBLE IS IN 
THE AC LINE IS TO 
SEE IF THE TUBES 
LIGHT, IF THEY DO 
THEN THE TROUBLE 
ISNOT IN THE AC CIR-
CUIT. 

NTR L WHITTIER, CALIF U S A 

NO PIX, 
RASTER, SOUND 

r illi.1111111M177 

E 

E 
V 
U 
E 

RED 

• SYMPTOM • 

TROUBL E 

7 et Eg Irà.1.1,::553 

V - II 
80064 

LOW VOLT 
RECTIFIER 

V-15 
5U4GB 

F -1 

FUSE 
.71191P 

C-665 
8012f 

R-87 
1500 
3W .0- 

.225 V 

IW+ 255V 

R-139 
3300 

r4-e" 

C0-0676 

- 
-C» 

SIMR>14;11' 

t21 -;;9T-9101117 ._271; 

5 
- v•I4 

6CG7 6007 
• 

V-9 
6CS6 

V - t 
64U6 

7 

1-16 
• 

avis6e 
; Imo ; 3 

C40- 66C 

• CIRCUIT DIAGRAM • 

8 

240 V 

+140 V 

IF THERE IS AN OPEN 
IN THE AC INPUT CIR-
CUIT TO THE TV SET 
THEN OF COURSE 
THERE WILL BE NO 
RASTER OR SOUND. 
ALSO IF THE B + LINE 
IS OPEN IN ONE WAY 
OR OTHER THEN THE 
SAME CONDI TION WILL 
RESULT. THE REC-
TIFIER TUBE ITSELF 
IS THE MOST COMMON 
DEFECT UNDER THESE 
CONDITIONS. WITH 
THE NEW SERIES FILA-
MENT SETS ON THE 
MARKET IF ONE OF 
THEM OPENS THEN WE 
WILL HAVE ALL THE 
TUBES OUT BECAUSE 
THE FILAMENT CIR-
CUIT WILL NOW BE 
OPEN. 

V-20  
worCATOR LIGHT 

May be short in 

B + line. Check 
Chart No. 44. 

9 

Measure B +, if 
normalor high, sus-
pect open in B +. 

10 

Follow B +, along 

line until no B +. 

11 

L o 
Open filter choke 
r speaker field. 

12 

7- If no B +and tube 
is good, check 
transformer. 

13 

14 
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• • • • • • • • • • • • • • • 
1 

See if HV is pre-
sent by arcing 
anode cap to 
chassis. 

2 

If fly is present 
measure it. If 
enough refer to 
Chart No. 15. 

3 

If no arc check 

for arc at cap. 

of IIV rectifier. 

4 

If arc at this 
point refer to 
Chart #38, With 
no arc replace 
horizontal tubes. 

5 

Place scope to 

grid of Hon out-

put tube. 

6 

With NO signal at 
this point place 
scope at output 
of Hor. osc. 

7 

If no output at 
osc check voltage, 
resistance or pos-
sible open cap-
acitor. 

DIGEST (A) 

THE LOSS OF SWEE P IN 
THE HORIZONTAL CIR-
CUIT WILL CAUSE THE 
LOSS OF HIGH VOL-
TAGE IN MOST CASES. 
THIS OCCURS BECAUSE 
THE HORIZONTAL 
SWEEP CIRCUIT CRE-
ATES THE HIGH VOL-
TAGE BY MEANS OF 
FLYBACK ACTION IN 
THE HORIZONTAL 
OUTPUT TRANSFORM-
ER. THIS NOW MEANS 
THAT THE TROUBLE 
CAUSING NO SWEEP 
WILL ALSO CAUSE NO 
RASTER TO BE SEEN. 
LOSS OF RASTER MAY 
BE TROUBLE IN THE 
HIGH VOLTAGE CIR-
CUIT ITSELF OR THE 
HORIZONTAL SWEEP, 
OR EVEN THE C.R.T. 
FIRST CHECK WILL IN-
DICATE WHICH SEC-
TION IS AT FAULT. 

PJfQI WIr1ITTt r8I IF 4 

NO RASTER 

• SYMPTOM • 

TROUBL E 

r nmlmmmu 1•13 C PS 

.20v 
p, 

I 

E 

E 
V 
U 
E 

R-71 
470• 

HoR,ZONT• OUTOU 
V- 1 

6806AoR6DQ6oR 
6CU6 

.- 86 
00 

R-87 
8200 
2W 

.230V 

685 +590V c -56 

NOWZON,In 
HOLD CONTROL 

T-T 

50011 
V-I 2 
18361 
HIGH VOLT 
RECneitR 

1 

V-14 
6AX4 
GT 

.DPIPP6e• 

• 260 V ..„._fre-,24260v r- - 3 . L-1 C-60 IC- 56 I HOR 100 0, ,COUS NIOTO 
g'«9 I c 
ISO. •   M - 2 

DIA.G.RAm 

V-I9 
21 CBP4A 
ION TRAP 

\ NOT USED 

900S1 
+590V 

/ 

1.1-1 

Dcije,`T" 

DIGEST (B) 

+260. 

OU 

IN ORDER TO DETER-
MINE IF THE C.R.T. IS 
THE CAUSE OF NO 
RASTER A QUICK 
CHECK CAN BE MADE 
FOR HIGH VOLTAGE 
IF NONE IS PRESENT' 
THEN THE CHANCES 
ARE THAT THE C.R.T. 
IS O.K. FURTHER 
CHECKS MUST NOW BE 
MADE TO DETERMINE 
IF THE HIGH VOLTAGE 
IS AT FAULT OR THE 
HORIZONTAL SWEEP. 
ONE OF THE SIMPLE 
WAYS IS TO SEE IF AN 
ARC CAN BE OBTAIN-
ED AT THE CAP OF 
THE EIV RECTIFIER. IF 
NONE AT THAT POINT 
IT IS MOST LIKELY 
THAT THE TROUBLE 
LIES IN THE HORI-
ZONTAL SWEEP CIR-
CUIT. USE OF THE 
SCOPE WILL NOW DE-
TERMINE THE DE-
FECTIVE STAGE. 

8 

With signal at 
grid of output 
tube should be 
70-120 pp. 

9 

If very low check 

all components in 

hor. osc. 

10 

If normal check 
hor. output cir-
cuit voltage and 
resistance. 

11 

Remove all capa-
citors from 
back, try for 
now! 

12 

Remove leads 
from flyback to 
vertical or a.f.c. 
Try for HV. 

13 

If HV with leads 
removed check 
disconnected 
leads for short. 

14 

Remove yoke, if 
HV now, replace 
yoke. If. no if V 
replace flyback. 
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• • • • • • • • • • • • • • • 
1 

Switch on set and 
with brightness 
control at max ad-
just ion trap. 

2 

It ion trap does 
not bring in raster 
remove anode cap 
and arc to chassis. 

3 

If no arc is no-
ticed then trouble 
- shoot II.V. cir-
cuit in Chart #39. 

4 

If arc is present 
and indicates en-
ough II.V.recheck 
ion trap. 

5 

Measure bass pin 

voltages on C.R.T. 

6 

Grid O volts ca-
thode 0-100V and 
screen about 
3 00V . 

7 

If these voltages 
are normal once 
again check ion 
trap. 

DIGEST (A) 

THERE ARE MANY CAU-

SES OF NO RASTER RAN-

GING FROM HORIZONTAL 

OSCILLATOR TROU-

BLE TO A BAD C.R.T. 

THE CAUSE MUST BE 

FOUND AS SOON AS 

POSSIBLE. IN THIS 

SHEET WE WILL DE-

TERMINE IF THE 

TROUBLE ISIN THE H. 

VOLTAGE CIRCUITS 

OR IF THE C.R.T. IS 

ESEFECTIVE AND AS-

SUME THAT THE 
TROUBLE IS THE 

C.R.T. FOR TROUBLES 

IN THE HIGH VOLTAGE 

REFER TOCHART #39. 

NTRL WHITTIER, CALIF U S A 

NO RASTER 

rIIIMMIRM11111111111•11 

E 

E 
V 
U 
E 

C201.1 

S I -6 

125K 
STOP 

• SYMPTOM • 

TROUBL E 

C2041( .002  
I l‘1.6KV c FOCUS c. LEAD .?,..?,, 

CONNECT TO ONE.OF THREE TAPS 

GIVING BEST 
OVERALL FOCUS. 

r - - - --1 

1201 

L T
8+   

• CIRCUIT 

BLU 

NNY 
8203 33K 
(IN 

SOCKET) 

R:115111 

DIGEST (B) 

IN CASE OF A BAD 

C.R.T. CAUSING NO 

RASTER THE TROUBLE 

MAY BE OPEN FILA-

MENT OR LOSS OF 

EMISSION OF C.R.T. IT 

SHOULD ALSO BE RE-

MEMBERED THAT AN 

INCORRECT SETTING 
ON THE ION TRAP 

WILL ALSO CAUSE 

THIS CONDITION AND 

INCORRECT VOLTAGES 

AT THE BASE OF THE 

C.R.T. 

DIAGRAM •INIIIMMMIIMIIIJ 

Motorola 

8 
If ion trap does 

not help then 

C.R.T. is bad. 

9 

Some C.R.T.boos-
ters are available 
but in this case 
may not help. 

10 

11 

12 

13 

14 
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1 
Remove HV lead 
and arc to chassis, 
if arc present re-
fer to Chart *15. 

2 

If no arc at anode 
lead, check for arc 
with pencil at HV 
Rect. plate. 

3 

With an arc at 
this point replace 
HV rectifier. 

4 

If no HV now 
che ck HV filter 
capacitor and re-
sistor at base of 
tube. 

5 

Also check for 
poor solder and 
dirt at HV rect 
base. 

6 

Resistor in series 
with anode lead 

may be bad. 

7 

Make sure anode 
lead is not broken. 

DIGEST (A) 

WITH NO HIGH VOLTAGE 
APPLIED TO THE CRT 
THERE WILL BE NO RAS-
TER ON THE SCREEN 
BUT THE SOUND WILL 
BE NORMAL, UNDER 
THESE CONDITIONS THE 
TROUBLE MAY BE IN 
THE HORIZONTAL 
SWEEP CIRCUIT, OR IN 
THE HIGH VOLTAGE CIR-
CUIT. IN ORDER TO DE-
TERMINE WHICH OF 
THESE TWO STAGES ARE 
AT FAULT A FEW SIMP-
LE CHECKS CAN BE 
MADE. THESE CONSIST-
MAINLY OF CHECKING 
FOR AN ARC FROM THE 
HV LEAD TO CHASSIS, 
AND FROM THE CAP OF 
THE HV RECTIFIER. IF 
NO ARC IS NOTICED AT 
THE CAP OF THE HV 
RECTIFIER, THEN THE 
TROUBLE WILL BE IN 
THE HORIZONTAL 
SWEEP CIRCUIT WFIICH 
E COVERED IN CHART 
NO. 36. 

V12 
12D065 

HORIZ OUTPUT 

E 

E 
V 
U 
E 

LIIIIIfflIallalla NTR L WHITTIER, CALIF U S A • CIRCUIT 

470 
454 

t1 .98 

180V PP 

• • • • • 

NO H.V. SOUND OK 

• SYMPTOM • 

ITROUBL E 

• 

V15 
3A3 

HV RECT 

7 IT50I 

82 

8509 
HORIZ SIZE 

*1504 TO 51( 
4 1604 2W 

Sc 

2&9 

L503 

vu 
12AF3 

DAMPER 

P511 

7 2 

• • • • • 
DIGEST (B) 

LOSS OF HIGH VOLTAGE 
IS A COMMON TROUBLE 
THAT IS MCST OFTEN 
CAUSED BY TUBES. IF IT 
IS CAUSED BYA DEFECT 
IN THE HV CIRCUIT 
ONLY, THEN THE ONLY 
TUBE THAT CAN CAUSE 
THE IS THE HV REC-
TIFIER. WITH NO ARC 
AT THE PIXIE OF THE 
HV RECTIFIER THE 
TROUBLE E IN THE 
HORIZONTAL SWEEP 
CIRCUIT SINCE THE HV 
IS DEPENDANT ON THE 
SWEEP SECTION WORK-
ING. IF AN ARC IS 
FOUND AT THE PLATE 
OF THE HV RECTIFIER 
AND NO HV IS PRESENT 
AT THE CRT THEN THE 
TROUBLE E LIMITED TO 
THE HV SECTION. COM-
MON TROUBLES ARE, 
BAD RESISTOR IN REC-
TIFIER CATHODE HV 
FILTER CAPACfTOR 
SHORTED AND OF 
COURSE THE HV REC-
TIFIER TUBE. 

4 

3  
2.3 

7{1 

3 2KV PP 
H 

E 
8+ 255V 

R5I2 470K 

BOOT++ 575V 

DIAGRAM • 

Motornla 

8 
If no arc at HV 
rect plate remove 
lead to cap and 
try for arc on 
lead. 

9 

If still no arc at 
loose lead refer 
to Chart 

10 

If arc is at loose 

lead then replace 
HV rectifier. 

11 

If still no HV 
then check filter 
capacitor and re-
sistors at base. 

12 

Also check for 
dirt, poor solder 
or broken anode 
lead. 

13 

14 

TELEXFA -SMATICCHE ,OSCTNEI 5 



1 
Turn up bright-
ness control and 
adjust ion trap. 

2 

Measure FIV with 
an II V probe. 

3 

If low IIV refer 
to Chart #39. 

4 

Nith normal IIV 

Measure CRT 

base voltages. 

5 

Grid voltage 
should be zero. 

6 

Cathode voltage 
should vary from 
0 to 100v with 
brightness. 

7 

Screen voltage 
should be almost 

B +. 

• • 
DIGEST (4A!) 

A WEAK RASTER IS A 
VERY COMMON TROU-
BLE IN TV SETS. THE 
CAUSES ARE MAINLY 
A WEAK CRT OR NOT 
ENOUGH H V.I F A WEAK 
CRT IS THE TROUBLE, 
THEN THE CRT 
SHOULD BE REPLAC-
ED.A NUMBER OF CR T 
BRIGHTNERS ARE ON 
THE MARKET THAT 
CAN RESTORE THE 
CRT TO A FAIRLY 
NORMAL CONDITION, 
BUT IN MOST CASES 
IT SHOULD BE MEN-
TIONED TO THE CUS-
TOMER THAT THIS IS 
A TEMPORARY MEA-
SURE AND THAT THE 
PIX MAY BE WEAK 
AGAIN IN A FEW 
MONTHS AT THE MOST. 
IN ALL CASES IT IS 
FAR BETTER TO RE-
PLACE THE CRT. 

E 

E 
V 
U 
E 

ILIIIIMMIBM1111111.11M NTRL WHITTIER, CALIF U S A • erso CIRCUIff. 'DIAGRAM • _ 

• SYMPTOM • 

c-

VIDEO 
APLIPL IL , 

7-6 rp  

IC - 30 
8200 

TROUBL E 

31 
MOO 

10011 ON 17 INC. SITS 

00. 

-36 7500 
I L" g 7,21. 

C534 
--rrb  -II 4140V 6.8 UH 

10 No ZI,L.,4,c rt se's 

R-3 
500e 

BRIGHT NE SS 

7875 C OS 
--O.. 0240V 

22v 7 
To 
HOv 

I  ° V-I I 6 Pur)6A 
-20V TO -32 

240 

500/1 

3" 

XORINNTAL DRIVE 

M-I 
CENTERING 
UIELTI 

17BZP4 
1NO ION 
IRA. USED) OR 

21DAP4 

lIEGe VOLTAGE 

• • • 
DIGEST I 

THE CAUSE OF A CRT 
BECOMING WEAK IS 
LOW EMISSION OF 
THE ELECTRONS IN 
THE CRT ITSELF.THIS 
IS CAUSED BY A COAT-
ING THAT FORMS ON 
THE CATHODE OF THE 
CRT THAT CUTS DOWN 
ON THE ELECTRON 
FLOW IN THE TUBE. A 
CRT BRIGHTNER 
GIVES A SLIGHTLY 
HIGHER HEATER VOL-
TAGE TO THE TUBE 
WHICH OF COURSE 
WILL INCREASE THE 
ELECTRON FLOW IN 
THE TUBE. IF THE 
CAUSE OF A WEAK 
RASTER IS LOW HV & 
A BRIGHTNEROR BOO-
STER AS IT IS CALLED 
IS USED THEN THE 
RASTER WILL GET 
BRIGHTER WITHOUT 
CURING THE TROUBLE. 

R-110 4771 

• 8 
In some cases the 
grid may vary with 
the brightness 
control. 

9 

In that case grid 
should vary from 
0 to - 10 Ov. 

10 

If base voltages 
are normal re-
place ion trap. 

11 

If new ion trap 
does not help re-

place CRT. 

12 

A booster may be 

used to see its 

effect on CRT. 

13 

14 
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HORIZONTAL 



1 

Readjust the ion 
trap to make sure 
its set correcdy. 

2 

Remove the HV 
anode lead and 
with a HV probe 
measure the By. 

3 

The HV should be 
measured with the 
HV lead discon-
nected. 

4 

For a 10" CRT 
the 11V should be 
from 7-9 kv. 

5 

For a 16" CRT 
the IIV should be 

from 12-14 kv. 

6 

For a 21" CRT 

the FIV should be 

from 14-16 kv. 

7 

If the HV foc the 
CRT appears to 
be normal then re-
fer to Chart #17. 

• • • 

DIGEST (A) 

LOW H.V.WILL USUAL-
LY CAUSE A WEAK 
RASTER TO BE ON 
THE CRT. AND IN 
MANY CASES WILL BE 
CAUSING BLOOMING. 
THIS CONDITION 
MAKES THE RASTER 
SEEM TO SWELL OUT 
AS THE BRIGHTNESS 
CONTROL IS INCREAS-
ED. THIS CONDITION 
MAY BECOME SO BAD 
THAT THE RASTER 
WILL COMPLE TELY 
FADE OUT. SOME SIM-
PLE CHECKS WILL 
SOON TELL IF THE HV 
IS AT FAULT, AND IF 
SO,, TUBE SUBSTI-
TUTION AND VOLTAGE 
CHECKS WILL IN MOST 
CASES LOCATE THE 
TROUBLE. A DEFECT-
IVE CRT WILL GIVE THE 
SAME CONDITION AS 
LOW 11V  

E 

E 
V 
U 
E 

LOW H.V.  _J 
• SYMPTOM • 

TROUBL E 
iec PUISE  

6DQ 6A -1-
HORIZ. OUTPUT 

V404 

1/160v 401110. 

6464 
100 

4 

-.13Y 

HORIZ. 
RANGE c ?FL . 

6458 .04111F 
451 

810i, 

IC458 

L inimm.I.;, (0 1.1)1lV.IIFmummumi 

6465 
156 
35 

100 ,. 
40 R / . 

_40 r- 3- -1 
370n 

51 1 I . 

I P. 6466 

9.5a:  1a  

.. 

8.9n: I 

I ..«  17 RUE  
1 e i 
6a: . C462 
1 E 

8 TEL 10%  
; T100,4KV 

13 CRAY MY 

1G3GT 
H. V. RECTIFIER 

2 7 v406 

• • 

RED I 5141 

NTRL WHITTIER, CALIF U S A • CIRCUIT 

Ci1(58 

2 

3 

T40213 

.01510 
1.6 AV 
5% 

V405 

6A X4 GTA71 
OR 6 D E 4 

765r 

IF A LOW AMOUNT OF 
HV IS APPLIED TO 
THE SECOND ANODE 
OF THE CRT THE RA-
STER WILL BE WEAK 
BECAUSE THE FORCE 
OF THE ELECTRON 
BEAM STRIKING THE 
PHOSPHOR SCREEN 
WILL NOT BE STRONG 
ENOUGH TO ILLUMI-
NATE THE SCREEN TO 
THE CORRECT BRIGHT-
NESS THE CAUSE OF 
BLOOMING ALONG 
WITH A WEAK RASTER 
WILL OCCUR BECAUSE 
THE SMALL AMOUNT 
OF CURRENT F LOWING 
THROUGH THE HV CIR-
CUIT WILL DROP THE 
H V EVEN MORE AND IN 
SEVERE CONDITIONS 
THE HV \X ILL DROP TO 
A POINT WHERE IT 
WILL NOT BE ENOUGH 
TO LIGHT THE CR.T AT 
ALL. 

DIAGRAM • ignamiggrmatassaaJ 

8 

If lowHV replace 
HV rect, low volt-
gage rect. and all 
horizontal tubes. 

9 

Take voltage and 
resistance check 
on horizontal out-
put tube. 

10 

Output circuit may 

have increased 

screen resistor. 

11 

Check resistors 
at base of HV re-
ctifier for in-
crease. 

12 

Replace 

cap as 

one may 

HV filter 

the old 

be open, 

13 

rm 

Replace flyback 
as the old one 
may be weak. 

14 
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If arcing is no-

ticed remove set 

from cabinet. 

2 

Check for poor in-
sulation on HV 

lead to CRT. 

3 

Clean HV lead 
and place as far 
from chassis as 
possible. 

ear 

4 

Remove HV case 
and clean dirt 
from base of HV 
rectifier. 

5 

Clean flyback 
and check for 
pointed solder 
connections. 

6 

If pointed solder 
joints are found 
round them or re-
solder. 

7 

If arcing con-

tinues replace HV 

filter capacitor. 

• • • 
DIGEST (A) 

• • • 
VERY OFTEN HV ARC-
ING OCCURS IN TV RE-
CEIVERS. THIS ARCING 
WILL OCCUR MORE 
OFTEN IN THE SUM-
MER TIME DUE TO 
HUMIDITY IN MANY 
AREAS. THE ARCING 
MAY BE NOTICED AS 
THE SET IS FIRST 
SWITCHED ONOR DUR-
ING THE TIME THE 
SET IS PLAYING. ARC-
ING MAY REMAIN DUR-
ING THE ENTIRE TIME 
THE SET IS ON AND 
WILL CAUSE A NUMB-
ER OF FLASHES TO 
CONTINUALLY BE 
SEEN ON THE SCREEN, 
THIS IS VERY ANNOY-
ING TO THE CUSTOM-
ER AND THE SET 
SHOULD BE CHECKED 
CAREFULLY FOR THIS 
TROUBLE BEFORE 
SENDING BACK AS A 
FINISHED JOB.  

NTRL WHITTIER, CALIF U S A 

E 

E 
V 

E 

TIF 

H.V. ARCING 

• SYMPTOM • 

TROUBL E 
1402 

1G3GToR HDRIZ. DEFLECTION YO E 

1K3GT 
Hall. f H.V. RECTIFIER 

_L 
12DQ6A 

MORILOUTPUE 

464 -41y 

R460 
I NEC 

V404 

1.506 

8 C460 

.041 MF 

R465 
15A 

8601 AM 

41011 84 WS r 

I rb:as C464 
I04 7111" 

210Y 

1403 V406 

r - 
370n: 1. 

50, 

9.541a 
I 

GRAY: 

6 

7 

12AX4 
GTA/B 

DAMPER 
v405 

ELLOW 

ITO 

15.516 

L _ _ 

C4611 
100 
4111, 
10°4 

TO POI 1 OM 11503'.  

TO ec. OF C502 «.  

• CIRCUIT DIAGRAM • 

R467 
4104 

M401 
LOG VIEW 

8LISL 

WHT 

• • 

DIGEST (B) 
• • 

HV ARCING USUALLY 
OCCURS AT THE BASE 
OF THE HV RECT. DR 
IN THE FLYBACK IT-
SELF AND IN ORDER 
TO SEE THE ARCING 
IT MAY BE NECES-
SARY TO TAKE THE 
SET INTO A COMPLE-
TELY DARK ROOM AND 
WATCH THE HV SEC-
TION. THERE ARE 
MANY HV SPRAYS ON 
THE MARKET THAT 
MAY BE USED TO 
CLEAR UP THIS TROU-
BLE BUT IN MOST 
CASES IT HAS BEEN 
FOUND THAT TO RE-
PLACE THE DEFEC-
TIVE PART IS BY FAR 
BEST SOLUTION.DUSI, 
DIRT, AND POOR IN-
SULATION ARE THE 
MOST COMMON CA USES 
OF THIS TROUBLE. 

45 

R432 
3.8n 
COLD 

6 

5 

8 

5 SEE Irirt/ORN 
DATA SEIM NEISORINC. 

VOLTACE gf40//aS 1/IL 
aff MYTH SETIVIC Of 
f0118015. 

6011161 REIDINCS rill 
VINT ODE 10 FREE-
RUIN/NC ffte. Of NOW. 
OSC. 6401. 

11 NE4SUREO 1/1l/ 
1401 DISCONNECTED. 

6  
EL eCK 

M402 
LJC VIEW 

jf spray does not 
help a new fly-
back should be 
used. 

11 

In a number of 
cases an arc may 
be heard as set is 
switched on. 

8 
Arcing may be 
caused by a crack-
ed resistor in HV 
rectifier base. 

9 

If arcing is in 
flyback a MV in-
sulating spray 
may be tried. 

lo In 

0 

12 

This may be the 
cause of a poor 
contact_grouncling 
the CRT. 

13 

This is done by a 
spring touching 
the CRT outer 
coating. 

14 

1:ake sure this 

spring is making 

good contact. 



S • • • • • 
Readjust ion trap 
for max. bright-

ness. 

2 

Replace HV Rec-

tifier and low vol-

tage rectifier. 

3 

Replace all hori-

zontal sweep 

tubes. 

4 

R emove H V anode 

lead from CRT 

and measure 11V. 

5 

For a 10" CRT 

the LIV should be 

from 7-9 kv. 

6 

For a 16" CRT 

the 11V should be 

from 12-14 k v. 

7 

For a 21" CRT 

the HV should be 

from 1 4-16kcv. 

• mpEsTlp 
BLOOMING IS A COND-
ITION THAT CAUSES 
THE RASTER TO EN-
LARGE AND GETWEAK 
AT THE SAME TIME. 
WITH A VERY BAD 
CASE THE RASTER 
WILL COMPLETELY 
DISAPPEAR WITH MAX-
IMUM SE TT IN GS OF 
THE BRIGHTNESS CON-
TROL. TH IS SHOULD 
BE TAKEN INTO CON-
SIDERATION WHEN 
TRYING TO GET A 
RASTER BY DOING 
THE FOLLOWING. AD-
JUST ION TRAP WITH 
THE BRIGHTNESS SET 
AT MAXIMUM, THEN IF 
NO RASTER IS NOTIC-
ED DECREASE THE 
BRIGH TN ESS CON TRO L 
SLIGHTLY AND RE 
ADJUST ION TRAP. 

V14 
6A L3/6AF3 
DAMPER E 

E 
V 
U 
E 

LIIIRRIMMIMMEMIIIIa NTR L WHITTIER, CALIF U S A • CIRCUIT DIAGRAM • 

270V mcg 

BLOOMING 

L2 
bali 3.6Q 

1 

• SYMPTOM • 

TROUBL E 

V15 3 
3A3 •-• 
H V RECT e 

 4 
o 

wi.504 

I1ORIZI Il 
F. SIZE C516 1.04 
`. R5 Us)» BOOT  

C514 _1515 465V 

3 

5 

R51 
6.8 
1W 

6 

• • • • • • DIGEST (B) 
IF WE HAVE INSUF-
FICIENT HV AND THE 
BRIGHTNESS CONTROL, 
IS ADVANCED, THE 
CURRENT PASSING 
THROUGH THE CRT IS 
INCREASED AND THE 
CURRENT IN THE HV 
CIRCUIT WILL IN-
CREASE ALSO, SINCE 
THE BEAM CURRENT 
OF THE CRT MUST 
PASS THROUGH THE 
HV CIRCUIT IN ORDER 
TO RETURN TO THE 
CA THODE OF THE 
CRT. THIS WILL NOR-
MALLY LOWER THE 
HV ABOUT IK V, IF 
THE HV IS LOW TO 
BEGIN WITH THEN A 
GREAT EFFECT WILL 
BE NOTICED ON THE 
WIDTH AND BRIGHT-
NESS. 

YOKE 
L701 

Motorola 

8 

If the HV for the 
size crt is normal 
then CRT is bad. 

9 

If HV is low refer 
to Chart 0/39. 

10 

11 

12 

13 

14 
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Replace the ver-

tical Oscillator 

and output tubes. 

2 
With scope check 
fora signal at the 
grid of the ver-
tical output tune. 

3 

If none present 
move to the other 
side of coupling 
capacitor. 

4 

If none at this 
point oscillator 
circuit is not 
working. 

5 

Check for plate 
voltago on OSC 
tube. If none 
check plate cir-
cuit. 

6 

Check grid resis-

tor of OSC tube 

for open. 

7 

Replace capacitor 
at grid of verti-

cal oscillator. 

• • • 
DIGEST (A) 

• 
4‘. 

THIS IS ONE OF THE 

EASIEST SYMPTOMS 

TO RECOGNIZE SINCE 

ALL THAT WILL BE ON 

THE SCREEN IS A 

STRAIGHT, HORIZON-

TAL LINE IN THE 

CENTER OF THE C.R.T. 

THIS LIMITS TH F 

TROUBLE TO THE 
VERTICAL SWEEP 

CIRCUIT, SINCE IT 

SWEEPS THE BEAM 

FROM TOP TO BOTTOM. 

• • • • • 

NO VERTICAL SWEEP 

• SYMPTOM • 

• 
DIGEST (B) 

‘1ITH THIS SYMPTOM 
THE VERTICAL SWEEP 
TUBES SHOULD BE RE-

PLACED FIRST. IF 

THIS DOES NOT HELP 

THEN THE SCOPE CAN 

BE USED TO GREAT 

ADVANTAGE SINCE IT 

WILL SPOT THE DE-

EFFECTIVE STAGE 

RIGHT AWAY. ONCE 
LOCALIZED TO ONE 

STAGE, VOLTAGE AND 

RESISTANCE MEASURE-

MEN TS WILL LOCATE 

THE DEFECTIVE COM-

PONENT. 

rmaimiammamilmi TROUBL Eimimilmummumil 

E 

E 
V 
U 
E 

047 

nr-1 3;°e 
30 CPS 

14. -L 44104. 
C-54 7 
.0033  

R- 66 6 OREOe  

(3.7eg 
VERTICAL LINEARITY 

' 

RII-3645 

• ) 

. C11.6j  

Fi)l  10.000 

-BOV TO -210V 

70 v TC 200v 

VERT  OSCILLATOR 

V-14(A) 6DE7 

DTE 
* C 54, A 00331.1FD CONDENSER,HAS BEEN RELOCATED 

(TO PREVENT POSSIBILITY OF VERTICAL DRIFT DURING 
WARM-UPI AND IS HORIZONTALLY MouNTEG ON 
ETCHED CIRCUIT BOARD. (SEE FIG.. 75.41 

3C OPS 

R-69 
ImEG 

ii.,,CiO VERTICAL SIZE 

600v TO 
000v P• P 

_t 

240V 

Emerson 

240v 

e -

VERT OUTPUT 
V-14(B) 6DE7 

C-09 fog.  

H 

o o 

•BIIIMIMMMIIIMMIJ LIMMUIMIllfflIBMIMIMMI• CIRCUIT DIAGRAM • NTRL WHITTIER, CALIF U S A  

8 
If still no sweep, 

replace OSC trans 

former. 

9 

If a signal is at 
grid of output 
tube,check signal 
at plate. 

10 

If none at plate 
check voltages 
around output 
tube. 

11 

If voltage mis-
sing at any point 
check for open in 
circuit. 

12 

If cathode circuit 
open,a high vol-
tage will be at ca-
thode. 

13 

If signal at out-
put plate check 
transformer or yoke 
for open. 

14 
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Replace the verti-

cal oscillator and 

output tube. 

2 

With scope, check 
signal at grid of 

output tube. 

3 

If a flat top is 
noticed on signal, 
trouble is before 
this point. 

4 

Replace coupling 

capacitor to out-

put tube grid. 

5 

Replace charging 

capacitor C-56 

6 

If above checks 
do not help, make 
sure height con-
trol works. 

7 

If height does not 
have much con-
trol, check plate 
circuit of OSC. 

NTRL 

• • • 
DIGEST (A) 

WHEN THIS CONDITION 
IS NOTICED THE VER-
TICAL HEIGHT AND 
VERTICAL LINEARITY 
CONTROLS SHOULD 
BE ADJUSTED TO SE 
IF THE WHITE LINE, 
AT THE BOTTOM 01 
THE PICTURE CAN BI 
ELIMINATED. ONE 
THING IS IMPORTANT 
AT THIS TIME THAT IS 
IF THE HEIGHT CON-
TROL IS INCREASED 
WAY BEYOND NORMAL, 
THEN THE FOLDOVER 
WILL BE WAY BELOW 
THE SCREEN, BUT 
THE TROUBLE WILL 
NOT BE ELIMINATED 
ONLY COMPENSATED 
FOR, AND THE TROU-
BLE WILL RE-APPEAR 
AS TIME GOES BY. 

FOLDOVER AT 

BOTTOM OF PICTURE 

• 

wH1TTIER, CALIF 

E 

E 
V 
U 
E 

SYMPTOM • 

TROUBL E 

-80V lU 2100 
R -66 
1.5400 

0006 
Ivmduagam 

—t 
30 DPS I 

70v TO 3o0v 

«4 

VERY. OSCILLATOR 

V-14(6) 0DE7 

NOTE. 
* C 54, A 0033 MFD CONDENSER, HAS BEEN RELOCATED 

ETO PREVENT POSSIBILITY OF VERTICAL DRIFT DURING 
WARM-UPI AND IS HORIZONTALLY ArAINTED ON 
ETCHED C.ACuiT BOARD. inf. FIE • 15.41 

ILIMIRMIllanal• U S A • CIRCUIT 

R-69 
MIO 

• • • 
EST (B) 

• • 
THE USE OF THE OS-
CILLOSCOPE IN FIND-
ING THIS TROUBLE IS 
VERY HELPFUL SINCE 
THE SAWTOOTH WILL 
HAVE A FLAT TOP TO 
IT. BY OBSERVING 
THE SIGNAL AT THE 
GRID OF THE VER-
TICAL OUTPUT TUBE, 
WE CAN SEE IF THE 
TROUBLE IS BEFORE, 
OR AF TER THISPOIN T. 
IF IT IS BEFORE THIS 
POINT THEN THESAW-
TOOTH WILL HAVE A 
FLAT TOP TO IT AT 
THE GRID, AND THE 
VERTICAL OSCILLA-
TOR CIRCUIT MUST BE 
DEFECTIVE AND 
CAUSING FOLDOVER. 

11.00V TO 
1100v P• P 

3C crs 

Emerson 

VERT OUTPUT 
V-141E0 60E7 

0240v 

41— 

S 
H 

o 

E 

IMIIIIMMIIIIIIMINIMIMMJ DIAGRAM • 

8 
With a normal sig-
nal at grid of out-
put tube trouble 
is after this point. 

9 

[
Check cathcde cir-cuitofoutput tube 
for bad resistor 
or cap. 

10 

Check plate, 
screen voltages 
and resistors of 
output tube for 
change. 

11 

If filter cap is 
used below output 
transformer check 
it for open. 

12 

If none of above 

help, replace out-

put transformer. 

_ 

13 

14 
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1 
Adjust vertical 

hold control. 

2 

Replace vertical 

oscillator tube. 

3 

If a blocking OSC 
is used, check 
grid resistors and 
hold control. 

4 
if resistors are 
normal, replace 
coupling capaci-
tor to OSC grid 

5 

If still off fre-
quency replace o s - 
cillator transfor-
mer. 

6 

If a multivibrator 
is used, first 
check grid res-
istors. 

7 

Now check plate 

resistors for a 
change in value. 

• • • DIGEST (A) • • • 
tab 

TIIIS SYMPTOM IS EASY 

TO FIND SINCE THE 

VERTICAL HOLD CON-

TROL WILL BE UN-

ABLE TO BRING ONE 

PICTURE ON THE 
SCREEN. IF ONE PIC-

TURE DOES MOMEN-

TARILY APPEAR 

THEN THE TROUBLE 
IS LOSS OF VERTICAL 
SYNC, AND YOU 
SHOULD REFER TO 
CHART #23. IN THIS 
OFF FREQUENCY CON-
DITION YOU MAY FIND 
MANY PICTURES ON 
SCREEN, OR LESS 
THAN ONE PICTURE 
WHERE PART OF THE 
PICTURE SEEMS TO 
LAP OVER THE OTHER 
PART. 

E 

E 
V 
U 
E 

410 
.022E AV 10% 

LIMIIIMMIIIIIIIIIMMIM NTRL WHITTIER, CALIF U S A • CIRCUIT 

VERTICAL SWEEP 

OFF FREQUENCY 

1/26 DE7 VERT. V402A  115e 

34r 

4418 68K 
8425 0211 II 

R419 VERT. HOLD 3006   18(11 

• • • 

• SYMPTOM • 

TROUBL E 

r 235V VERT. 

R421 5 MEG 

415 
.111F.IK V 

• • S• • EST (B) 
THIS TROUBLE IS A 
SIMPLE ONE TO FIND 
IF A BLOCKING OS-
CILLATOR IS USED AS 
THE VERTICAL OSCIL-
LA TOR. UND ER THESE 
CONDITIONS THE DE-
FECT IS IN THE GRID 
CIRCUIT OF THE OS-
CILLATOR TUBE. IF A 
MULTIVIBRA TOR IS 
USED AS THE VERTI-
CAL OSCILLATOR 
THEN THE TROUBLE 
CAN BE ALMOST ANY 
COMPONENT AROUND 
THE OSCILLATOR CIR-
CUIT. THE BLOCKING 
OSCILLA TOR WILL 
HAVE A TRANSFORMER 
IN THE GRID PLATE 
CIRCUIT. 

11111111•1111111•11) 
§ 1300 V 

S  VERT. 

C418 
8424 IP.1131 

.0111F WOK 126 

12411 
1680 

C413 
1 2200 

6427 

6426 1.2 MEG 5% 

DIAGRAM • 

1/26DE7 
VERT. OSC./OUTPUT 

8428 2.28E0 

V40213 

9 V. 21Y 
2418 
10011F 1C213C 
50V 

6429 390 

T40 
— 

L__ 

VERT. LIN. 

8435 150 
1 

Ya 

2420 
1.047111 
• 

• 
Replace all coup-
ling capacitors to 
grids of multi-
vibrator. 

9 

Replace all ca-
pacitors at the 
plates of multivi-
brator. 

lo 

11 

12 

13 

14 
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1 

Replace vertical 

sweep tubes. 

2 

Check for peak to 
peak at grid of 
vertical output 
tube, should be 
90V. 

3 

If very low check 
for increase in 
plate load resis-
tor of vertical 
OSC. 

4 

If resistors are 
normal, replace 
charging capaci-
tor. 

5 

If none of the the _help,ifince toheck h 
OSC plate. 

6 

If peak to peak at 
grid of vertical 
output rube is nor-
mar check wave 
at plate. 

7 

At plate, wave 
should be very 
large, about 1000v 
pelik to peak. 

IN MOST TELEVISION 
RECEIVERS THE VER-
TICAL HEIGHT CON-
TROL SHOULD BE 
CAPABLE OF MAKING 
THE PICTURE GO WAY 
BEYOND THE TOP AND 
BOTTOM OF THE 
SCREEN. WHEN AD-
JUSTED CORRECTLY, 
THE TOP AND BOTTOM 
OF A TEST PATTERN 
OUTER CIRCLE 
SHOULD JUST GO BE-
YOND THE EDGES OF 
THE SCREEN. WITH 
NOT ENOUGH HEIGHT, 
THE PICTURE WILL 
NOT TOUCH THE 
SCREEN TOP OR BOT-
TOM EVEN WHEN THE 
CONTROLS ARE SET 
AT MAXIMUM. 

E 

E 
V -

U 
E 

OHIO 

.0229F 

114%V 0 

LIIIIIIIIIIIIMIIMINIIIMIMM NTRL WHIllIER, CALIF U S A • CIRCUIT 

8417 
3311 

NOT ENOUGH HEIGHT 

I/2 6D E7 
v402A 215r  

8428 
688 

8119 
300A 

fey 

VERT. HOLD 

• SYMPTOM • 

TROUBL E 

200v 
VERT. 

4400 
1.2 NEC 

HEIGHT 

8421 
5842 

0421 
Mr 

14V 

680 4426 
1.28E0 
5% 

DIAGRAM • 

AMONG THE MOST 
COMMON TROUBLES 
OF THIS CONDITION 
ARE TUBES. THE VER-
TICAL OUTPUT TRANS-
FORMER OR YOKE 
WILL ALSO CAUSE 
THIS TROUBLE ALONG 
WITH MANY SMALLER 
PARTS. THE SCOPE IS 
A GREAT HELP IN 
FINDING THIS TROU-
BLE SINCE WE CAN 
SEE THE SIZE OF THE 
SIGNAL AT ANY GIVEN 
PONT. ONCE THE 
TROUBLE IS LOCALI-
ZED TO ONE STAGE, 
THE VTVM CAN BE 
USED TO FIND THE 
BAD PART. A CHECK 
SHOULD BE MADE TO 
SEE IF THERE IS EN-
OUGH WIDTH, SINCE 
LACK OF HEIGHT AND 
WIDTH INDICATE B + 
TROUBLE. 

1/2 6DE7 
VERT. OSCJOUTPUT 

V4028 

T1008F 

1021301 

50V 

8428 
2.2 NEC R435 

50 

S 
H 

150V 064 o  

i...._ _ T401 

: 0 

Re29 E iir 
390 

VERT. LIN. TEL  E 
 0 C420 

I °47R  

Admiral 

If low at plate, 
check cathode re-
sistors for in-
creases or open 
cap. 

9 

Also plate resis-
tors may increase, 
or open capacitor 
in plate circuit. 

10 

If none of these 
help, replace ver-
tical output trans-
former. 

11 

If wave at plate 
is normal, output 
transformer may 
still be bad. 

12 

Replace transfor-
mer, if still low 
in height replace 
yoke. 

13 

Be sure to get 
exact replacement 
of transformer or 
yoke. 

14 
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• • • • • • • • • • • • • • • 
1 

Replace the verti-

cal output tube. 

2 

Adjust the height 

and vertical lin-

earity control. 

3 

If one of them has 

no effect check 

as follows. 

4 

Height control 

may have open 

center tap. 

5 

Linearity control 
may be shorted 
out be capacitor 
across it. 

6 

If both controls 
work check resis-
tor in series with 
height. 

7 

Resistor in series 

with linearity may 

have decreased. 

DIGEST (A) 

IN A NUMBER OF TV 
SETS IT WILL BE 
FOUND THAT THE 
HEIGHT OF THE PIC-
TURE CANNOT BE AD-
JUSTED SO THAT IT IS 
SMALL ENOUGH TO 
JUST REACH THE TOP 
AND BOTTOM OF THE 
SCREEN.IN THIS CASE 
TOO MUCH HEIGHT IS 
PRESENT AND WE 
MUST TROUBLESHOOT 
THE VERTICAL SWEEP 
CIRCUIT. NOT TOO 
MANY COMPONENTS 
WILL CAUSE SUCH A 
TROUBLE AND THE 
THAT DO ARE SOON 
FOUND! ADJUSTMENT 
OF THE VERTICAL 
CONTROLS MANY 
TIMES WILL HELP IN 
ISOLATING THE TROU-
BLE. 

NTRL WHITTIER, CALIF U.S A 

E 

E 
V 
U 
E 

TOO MUCH HEIGHT 

ai 
Nee 

"2- R605 22K 

• SYMPTOM • 

TROUBL E 

C6031/.015 
I% R616 

2.2fv1 

— 1 * s 1-6 

R602 
VERT 
HOLD 
2M 

VI1B 
1/2 6CG7 
VERT OSC 

ce-'%ke 

8 V16 
6125 

VERT OUTPUT 

R6I7 5.6K 

C607 G6011,001Ve 

.02 161- 1601 
• 220W 131.11  

3 

DIGEST (B) 

THE HEIGHT OF THE 
PICTURE IS OBTAINED 
BY THE TIME IT TAKES 
FOR A CAPACITOR TO 
CHARGE.IF THE RESI-
STANCE IN THE CIR-
CUIT IS REDUCED 
THEN THE CAPACITOR 
WILL CHARGE QUICK-
LY AND THE HEIGHT 
OF THE PICTURE IS 
INCREASED. IN THE 
PLATE CIRCUIT OF 
THE VERTICAL OS-
CILLATOR WE FIND 
THE RESISTORS AND 
CA PA CITOR .A CHANGE 
IN VALUE OF THESE 
PARTS WILL CAUSE 
TOO MUCH HEIGHT. 
INTERNAL SHORT IN 
THE VERTICAL OUT-
PUT TUBE MAY ALSO 
CAUSE THIS TROUBLE. 

s'-

001 00 

13—±C.31°C 

1 4°W 400V 

VERTICAL 
Motorola 

MIUMMIBIZMIMIII) CIRCUIT DIAGRAM • 

8 

Replace charging 

capacitor. 

9 

If all parts check 

normal then output 

Xfmr is bad. 

10 

Be sure to obtain 

correct replace-

ment of Xfmr. 

11 

12 

13 

14 
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Adjust vertical 

linearity and 

height controls. 

2 
Replace vertical 
OSC and output 
tubes. Check B + 
for normal. 

3 
Use scope to 
check wave shape 
at grid of verti-
cal output tube. 

4 
If top of wave 
squashed, check 
coupling capaci-
tor for leaky. 

5 
Also check value 

of grid resistor 

at output tube. 

6 
Replace charging 

capacitor C410 

7 
If signal normal 
at grid of output, 
check wave at 
plate. 

• • • 
DIGEST (A) 

• 
lh 

THIS CONDITION IS NO-
TICED QUICKLY IF A 
TEST PATTERN IS 
PRESENT. THE CIRCLE 
IN THE TEST PATTERN 
WILL A PPEAR SQUASH-
ED AT THE TOP OR 
BOTTOM. IF A TEST 
PATTERN IS NOT PRE-
SEN T P OOR L IN EARITY 
MAY BE NOTICED 
WHEN A BALL OR ANY 
ROUND OBJECT LS ON 
THE SCREEN. NOTICE 
SHOULD BE TAKEN 
OF THE RATIO BE-
TWEEN THE FACES 
AND BODIES OF THE 
PEOPLE. IF IT AP-
PEARS POOR, THEN 
POOR LINEARITY MAY 
BE THE CAUSE. 

NTRL WHITTIER, CALIF U S A 

POOR VERTICAL 

LINEARITY 

• SYMPTOM • 

TROUBL E 

E 

E 
V 
U 
E 

4422 0410 VERT. OSC. 
s/402A .022116 1/4 166.10% 

1/2 IODE7 
0412 .00111E 
R411 336 IC411 R 418 .039WE 686 

I 10 % C417  
VERT. 680 
H LDOEIGHT 6419 — ? • Y.  >R421 C 3006 M --- 5 I/EO 18614V - 

--1-35V VERT. 
C4I4 .OINF .0022861 C413 

200 V 6420 VERT 1.2 NEC 

C415 
16V 6423 WOK 

• • 

1/2 IODE7 C416 6(41.050. /OUTPUT .006886 ‘,40213  

ISEST (B) 
THE VERTICAL LLNEA-
RITY AND HEIGHT 
CONTROLS SHOULD BE 
ADJUSTED FIRST IF 
POOR LINEARITY IS 
NOTICED. THESE CON-
TROLS HAVE AN EF-
FECT ON EACH OTHER, 
AND WILL BOTH HAVE 
TO BE ADJUSTED AT 
THE SAME TIME. THE 
H E IGH T CON TROL HAS 
MOST E FFECT ON THE 
BOTTOM OF THE PIC-
TURE, AND THE 
LINEARITY CONTROL 
AFFECTS THE TOP OF 
THE PICTURE MOST. 
IF THESE CONTROLS 
DO NOT HELP THE 
SITUAT ION, TUBES 
SHOULD BE SUBSTI-
TUTED. A CURVE IN 
THE SAWTOOTH WAVE-
SHAPE IS CAUSING 
THIS TROUBLE. 

\..!..1400 

6425 82 10 

1.66V 1-15  2-3 

R428 6426 V2.2 1.2WEC,5 NEC 

9 
8429 390 
W 

I 160, 

VERT. C418 
L IN . . 7C5050) 1008F R43 750 1150V 3 

Admiral 

—6-105 V VERT. 

(17);27271-.I 
10% .04. 
16430 3 9 

S 
H 
o 
o 

E 

IMIIMIMMIIMMINJ CIRCUIT DIAGRAM • 

• • • 
8 

If poor wave at 

plate, check ca-

thode resistor. 

9 

Cathode filter ca-

pacitor of output 

may be leaky. 

10 

Measure ohms of 
output transformer 
primary and re-
sistor in series 
with it. 

MI•e«.120=11--.-

11 
Output tube plate 
filter capacitor 
may be open, if 
one is used. 

12 

Replace vertical 
output transfor-
mer. 

13 

Replace yoke. 

14 
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• • • • • • • • • • • • • • • 
Replace horizon-
tal oscillator and 

any A.F.C.tubes. 

2 

Try all adjust-
ments in the hori-
zontal osc cir-
cuit to bring the 
pix into sync. 

3 

These adjust-
ments are horizon-
tal frequency hor. 
hold, hor. lock, 
a.f.c.or hor.phase. 

4 

Remove or disable 
A.F.C. circuit. 
Try adjustments 
again. 

5 

If pix now iholds 
momentarily A.F. 
C. circuit should 
be checked. 

6 

If pix still will 
not sync, then 
hor. osc. circuit 
is off frequency. 

7 

Check all resis-
tors in the plate 
grid, and cathode 
of the hor. o sc. 

DIGEST (A) 

THIS CONDITION IS 
SIMILAR TO NO A.F.C. 
CONTROL AS FOUND LN 
CHART #30. THE BIG 
EXCEPTION IS THAT 
NO ADJUSTMENT OF 
ANY OF THE HORI-
ZONTAL CONTRO LS 
WILL MAKE ONE PIC. 
TURE APPEAR ON THE 
SCREEN. OF COURSE 
THE ADJUSTMENTS 
SHOULD BE TRIED 
FIRST TO SEE IF THEY 
WILL CAUSE ONE PIC-
TURE TO APPEAR MO-
MENTARILY. IF THIS 
DOES OCCUR REFER 
TO CHART #30. WITH 
THE OFF FREQUENCY 
TROUBLE MULTIPLE 
PICTURESNIAY BE NO-
TICED ON THE 
SCREEN. 

NTRL WHITTIER, CALIF U S A 

E 

E 
V 
U 
E 

OFF HORIZONTAL 
FREQUENCY 

21-5v AA 
P-0 

7875 CPS 

• SYMPTOM • 

TROUBL E 

1 — 

78 IS CPS 

P745'COMPARATOR 

C.-241 

R-461 276 

C-42 
92 

220K 150 R-47 .-1900 

11-4474 
REV R-98 

(BEVELED EDGE) _ C1000-43 2 291 

4 7 7 

000 1  

+240 V 

L imiummumminini.( 1,, 

R-64 
100K 

78 5 CPS 

L— I I 

NOR OSCILLATOR 
& CONTROL 

v-I0 6CG7 

• 7C,/ 

R-56 
1200 eie 

es. 
78 ,5 CPS 

C-44 
0047 I 7675 C PS 

:in 
R-60 
IMO 

 ASe 
'C -SO +240V 
1000 I 

DIGEST (B) 

THE SCOPE DOES NOT 
HELP IN THISTYPE OF 
TROUBLE SINCE THE 
OSCILLATOR IS WORK. 
ING JUST TOO FAST OR 
TOO SLOW. TUBES 
CAUSE THIS TROUBLE 
MANY TIMES AND 
SHOULD ALWAYS BE 
REPLACED ONCE THE 
ADJUSTMENTS HAVE 
NO NOTICEABLE EF-
FECT. IT MAY BE 
THAT THE ADJUST-
MENTS MAY ALMOST 
BRING THE PICTURE 
INTO SYNC WHEN AD-
JUSTED ALL THE WAY 
IN ONE DIRECTION. A 
NUMBER OF SPECIFIC 
COMPONENTS CAUSE 
THIS TROUBLE, AND 
ARE ALL IN THE 
HORIZONTAL OSCIL-
L ATOR CIRCUIT. 

240V 

Oa 

C-51 IRlO 
000 NORIZONTAL ROW 

• CIRCUIT DIAGRAM • 

Emerson 

H 

o o 

8 

Replace any capa-
citors around hor. 
osc. especially 
grid capacitor. 

9 

If lack of width 
is also noticed, 
check for low vol-
tage to hor.osc. 

10 

An open filter in 
che B + line to 
hor.osc.may cause 
this trouble. 

11 

If all resistors 
and capacitors 
have been checked 
replace hor. osc. 
coil. 

12 

Make sure that 
you have checked 
4 and 5 of this 
sheet. 

13 

14 



• • • • • • • • • • • 
1 

Try adjustment of 
%‘.idth control and 

drive control. 

2 

Replace hor.OSC, 
output, damper, 
and low voltage 
rectifier tubes. 

3 

If seleniums are 
used as recti-
fiers check B + 
vol tae. Should 
be 265v. 

4 

With scope check 
P to P at grid of 
hor. output should 
be from 70-120v. 

5 

If low, check hor. 
osc. circuit for 
change in resis-
tors or charging 
cap. 

6 

If normal P to P 
check resistors in 

hor. output tube. 

7 

Check damper vol-
tage, if row re-
place capacitors 
at cathode. 

DIGEST (A) 

WITH NOT ENOUGH 

WIDTH THE SIDES OF 

THE SCREEN WILL BE 

BLACK, TIIIS MAY 

BARELY BE NOTI-
CEABLE, OR IT MAY 

BE IN AS MUCH AS 

TWO INCHES ON EACH 

SIDE.ADJUSTMENT OF 

THE WIDTH CONTROL 

SHOULD BE TRIED 

FIRST BUT USUALLY 
THIS CONTROL WILL 

ONLY MOVE THE 

WIDTH ABOUT HALF 

AN INCH ON EITHER 

SIDE. TUBES IN THE 

HORIZONTAL CIR-

CUIT WILL VERY OF-

TEN CAUSE THIS 

CONDITION. 

E 

E 
V 
U 
E 

• 

dee 

NOT ENOUGH WIDTH 

• SYMPTOM • 

TROUBL E 

8464 
100 

6DQ6A 
HORIZ. OUTPUT 

V404 

160V 
ROR11. 

4 134S 
-MY 

HORIZ. 
RANGE C4)61L . 

— .041118 

8458 
 .C'2.spoy 45K mar 

446 1_2.781EC 1 0458 
ANY  

C7,61 1^.0475F 
1.047WF 

NTRL WHITTIER, CALIF U SA • CIRCUIT 

4485 
158 
35 

1004 
RORIE. 

T40 

POn 

51 I 

1 
1 
sn 

Sin 

I 

p 

ee. 

21 

¿fa: 

•  

8466 I 
1 la 

;6 ROD 

1 
1 
17 SLOE 

DIGEST (B) 

WITH A WEAK SIGNAL 

APPLIED TO THE DE-

FLECTION YOKE THE 
HORIZONTAL SWEEP 

WILL NOT COVER THE 

ENTIRE SCREEN. THE 

CAUSE OF THIS CAN 

BE TUBES. THE FLY-

BACK CIRCUIT. OR 

EVEN THE DEFLEC-

TION YOKE ITSELF-

MOST COMMON IS 

TROUBLE IN THE 
HORIZONTAL OUTPUT 

TUBE AND ITS AS-

SOCIATED COMPO-

NENTS- INSUFFICIENT 

B + WILL ALSO CAUSE 

LACK OF WIDTH. 

Off: 

9131(390n. II; ¿512 wee 
4402 III! le 110n fICH 

1G3GT 
H.V. RECTIFIER 

7 V406 

/5.50 

RED/WHO 

C452 
1 --r 104.40 

TEL 41, 10%  

C458 L 
13 CRAT •  6,54,  I(  

.01511. 
1.61. 

58, 

II 

2 1402B 

1-3 

7 1 

V405 
(DAMPER 

6AX4GTA/B 
OR 6DE4 

16:511 

DIAGRAMA• 

S 
H 

o 

E 

8 

Bridge all capaci-

tors in hoc. out-

put tube. 

9 

Increase width by 
placing .05 mfd 
600v cap across 
width coil. 

10 

In some cases 
complete removal 
of width coil will 
help slightly. 

7=CIG 

11 

If none of the 
above checks help 
replace flyback or 
yoke. 

12 

The flyback is the 

more likely of the 

two, try it first. 

13 

14 
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Adjust drive con-

trol to try and re-

move white lines. 

2 

Replace hor. out-
put tube and dam-
per. Readjust 
drive control. 

3 

Check grid resis-
torof the horizon-
tal output for a 
decrease in value. 

4 

Replace bootstrap 
capacitor located 
at the cathode of 
damper tube. 

5 

Replace bootstrap 
capacitor located 
at end of I inearity 
coil. 

6 

Recheck tubes af-
ter capacitors 
have been re-
placed. 

7 

Replace capacitor 
across half of 
horizontal deflec-
tion coils. 

• • • 
DIGEST (A) 

• 
IN SOME CASES THESE 
WHITE LINES ON THE 

LEFT SIDE OF THE 

RASTER MAY BE VERY 

BRIGHT OR HARDLY 

NOTICEABLE THE 

HORIZONTAL DRIVE 

CONTROL SHOULD 

ALWAYS BE CHECKED 

FIRST FOR CORRECT 

SETTING SINCE IT 
WILL CAUSE THESE 

LINES TO APPEAR 

THE CORRECT SET-

TING OF THE DRIVE 

CONTROL IS WHEN IT 

IS AT A POINT JUST 

BEFORE WHITE LINES 

ARE NOTICED ON THE 

SCREEN. 

E 

E 
V 
U 
E 

11,3V 45P 
ILP 

71375CPS I L-10 

• • 

— %:70,31 

io-0402 

R-57 
61,00 

I - R-74 
" 3052W 

.K_ORIZ01 

• • • 

WHITE LINES 

ON RASTER 

• SYMPTOM • 

TROUBLe_ m, OM VOLTAGE GA01 
T-1 

o  
legra 

NO MGT 
O 

v-te 
O 

II .2. 
CC 
NO 
o 1- 

1:4  o 
No co? 

552 I. 0- R-61 C-110o  
10K 

I 

2•LI V 

Ube 

7575 C PS 

140012014 TA I. 
OUTPUT 

V - II 
61)06AoRSDOlia 

•-••• 

MAT RI OPIR 
ello-un 

• • 
DIGEST (B) 

MANY TIMES THE DAM-

PER CIRCUIT IS AT 

FAULT SINCE IT CON-
TROLS THE SWEEP ON 

THE FIRST THIRD OF 

THE SCREEN IF POOR 

DAM PING IS OCCURING 

THE UNWANTED OS-

CILLATIONS OCCUR IN 

THE HORIZONTAL 

SWEEP CIRCUITS AND 

THE RESULT IS WHITE 

LINES ON THE LEFT 

SIDE OF THE SCREEN. 

TOO MUCH SIGNAL TO 

THE HORIZONTAL 

OUTPUT TUBE WILL 
ALSO CAUSE WHITE 

LIN ES ABOUT ONE 

THIRD WAY IN FRON1 

L EFTSIDE OF SCREEN. 

+210 v 

12-2v 

'1375 CPS 

r-
C - 49 R- 67 

— I- 04? 2700 
.....„,/..... 309 

•-• 

S 1 022 
I' 

30 CPS 

30 CPS ( 21 SE TO ONO 
194 R-92 

(404 

  I 25" 

NTRL WHITTIER, CALIF.U.S A. • CIRCUIT- 1311AGRAM • 

DAMPER 

V-13 40A4 
el 6014 

4.255V 

l2 'MO0 05 1 
0? COILS as 1 

3 ? I 

H 

o o 

íSee if yoke or hor-izontal ou tr u r 
trans. have been 
replaced. 

9 

If so make sure 
correct parts have 

been used. 

10 

A mismatch in 
these parts will 
cause white lines 
on screen. 

i 1 

IReplace yoke. 
12 

Replace Flyback 

13 

14 
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• • • • • • • • • • • • • • • 
1 

Replace hor.Osc. 

and a.f.c. tube. 

2 

Try adjustment of 
all hor, controls 

to lock Pix in. 

3 

Switch set on and 
off to check if ad-
justments correct 
the trouble. 

4 

Measure all re-
sistors at the hor. 
osc circuit for 
change in value. 

5 

Determine if hor. 
osc coil has a 
cracked slug in 
the core. 

6 

Replace capacitor 
across osc coil it 
may be intermit-
tent. 

7 

If a syncroguide 
circuit is used re-
place capacitor 
at osc grid. 

DIGEST (A) 
WITH THIS CONDITION IT 
MAY BE NOTICED THAT 
THE TROUBLE WILL CC-
CUR ONLY WHEN THE 
SET IS FIRST SWITCHED 
ON,OR THAT THE TROU-
BLE MAY APPEAR WHEN 
THE STATIONS ARE 
CHANGED. AT OTHER 
TIMES YOU MAY FIND 
THAT THE TROUBLE IS 
CONTINUOUS AND THAT 
NOADJUSTMENT OF THE 
HORFZONTAL HOLD OR 
FREQUENCY WILL HELP. 
NIOST TIMES IT WILL BE 
FOUND THAT WHEN THE 
TROUBLE IS NOTICED 
THE FREQUENCY OR 
HOLD CONTROL WILL 
STOP THIS CONDITION 
AND THE PICTURE MAY 
REMAIN NORMAL FOR 
THE ENTIRE TIME THAT 
THE SET IS SWITCHED 
ON. 

4449 
120 K 
I IV E 

E 
V 
U 
E 

LIMMMIIIIMIII NTRL WHITTIER, CALIF U S A • CIRCUIT 

R4413 

C450 

DOI MF - 10% 

XMAS TREE EFFECT 

93B5-6 HOR1Z. PHASE PET. CR401 
4453 I MEG 
e 

C451 .1 00111F o 
- 10% 

• SYMPTOM • 

TROUBL E 

HORIZ. 
LOCK 
L401 

tt 

.0039 MI C452-2,,- :II 

10% 

150 b' 

C453 10012M4 

4455 
eeee  
82K 

DIGEST (B) 
A HIGH PlIC.titu WHI-
STLE WELL USUALLY BE 
NOTICED ALONG WITH 
THIS TROUBLE AND 
WHAT IS HAPPENING IS 
THAT THE HORIZONTAL 
OSCILIATOR IS OPERA-
TING ERRATICALLY, 
THIS STARTING AND 
STOPPING CAUSES THE 
HORIZQNTAL SWEEP TO 
COLLAPSE TO A THIN 
LINE BUT BECAUSE IT 
STARTS TO SWEEP 
AGAIN A LNICST IMMEDIA-
TELY IT GIVES THE AP-
PEARANCE CALLED 
XMAS TREE EFFECT 
WHICH IS REALLY WHITE 
JAGGED LINES IN THE 
CENTER OF THE 
RASTER. THIS TROUBLE 
THEREFORE MUST BE IN 
IllE HORIZONTAL OSCI-
LLATOR CIRCUIT 

Tit7 
tioRiz.fle-\ l. 

R454 

12K 
\\ 2/0V 

4456 
100K 

C454 
1.04791 

6CG7 
HOR11.05C 
V403 

155v IC455 
820,10 

-/2{, 

e 

gv 

R45/ 
1,211 
5 % 

DIAGRAM • 
I 6e I 

4471 C457 
194 

Admiral 

C456 
.0047141 

4459 
16 K, 5% ..L C462 

100 

S 
H 

o 

E 

8 

If a multivbrator 
is used replace 
cap from plate to 
grid of osc. 

9 

In other type cir-
cuits replace ca-
pacitors in osc 
grid and plate. 

10 

Resolder 

contacts 

hot. osc. 

all pin 

in the 

tube. 

11 

íArcing in the dam-per tube may give 
the appearance of 
Xmas cree. 

12 

Arcing in the Yoke 
may also appear 
as Xmas tree. 

13 

[Check both yoke 
and damper for 

arcing. 

14 

o 

Replace the Flor. 

ose. coil if Xmas 

tree persists. 



If yoke has plug 

check for open 

contact. 

2 

Unsolder yoke and 
measure resis-
tance of horizon-
tal windings. 

3 

Should have low 

resistance about 

1 5 ohms. 

4 

If normal check 

connections of 

yoke to circuit. 

[ - 
5 

Take close check 

of flyback secon-

dary for open. 

6 

If yoke has to be 
rerlaced be sure 
to get correct 
part. 

7 

With trouble in 7" 
is in 

sweep circuit. 

• • • 
DIGEST (A) 

IF THE RASTER ON 

THE SCREEN SHOWS A 
THIN WHITE LINE IN 

THE CENTER, THE 

CAUSE MUST BE LIMI-
TED TO TROUBLE IN 
THE YOKE OR OUTPUT 

CIRCUIT OF THE FLY-

BACK TRANSFORMER. 

THERE AREA NUMBER 

OF SETS ON THE MAR-

KET THATWILLCAUSE 
THIS SAME CONDITION 

TO OCCUR BECAUSE 

OF TROUBLE IN THE 

HORIZONTAL SWEEP 

CIRCUIT, BUT THESE 

SEIS ARE THE 7" 

SCREEN TYPE AND 

HAVE ELECTROSTAT-
IC CRI. 

NTRL WHITTIER, CALIF U.S A 

E 

E 
V 
U 
E 

• SYMPTOM • 

TROUBL E 
ACC PUISE  

6DQ6A 
HORIZ. OUTPUT 

V404 

160V 

WHITE LINE IN 
CENTER OF SCREEN 

\ r -V 
VOA ii 

6464 
100 

-Er 

HORIZ. 
RANGE 

6458 

for 4" 61901, 

1468 

vp7E1-C959 
,61 1.091111 
11118 19V 

e 
1.5a 

TOOV 
40611. 

6466 

• • • • e •  8 
DIGEST (B) 

gef7(190.0,101/Sa 1111-# Up 
ANC Ali Aff Ma Egli 

1G3GT 
H.V. RECTIFIER 

2 7 V406 

15.5111, 

6 AEO 

7 1.6E 

r---; 

0462 
160,44V 

e ill  

3 0661 • 
0458 L 

,0156F 
1.89. 
5% 

II 
I-3 

T402B 

REO /1111T 

«I» 

‘,405 • 
DAMPER 

6AX4GTA/B 
OR 6DE4 

• CIRCUIT DIAGRAM • 

WHEN THE DEFLEC-
TION YOKE IS OPEN, 
THE SIGNAL THAT 
COMES FROM THE 
HORIZONTAL SWEEP 
CIRCUIT WILL NOT 
CAUSE THE BEAM TO 
SWEEP THE CRT SIDE-
WAYS ALTHOUGH 
THERE STILL WILL BE 
HIGH VOLTAGE DEVE-
LOPED. THIS WILL 
MEAN THAT A SINGLE 
WHITE LINE WILL BE 
NOTICED ON THE 
SCREEN.IN THE SMA LL 
7" TV SETS THE HV 
SYSTEM HAD NOTHING 
TO DO WITH THE HOR-
IZONTAL SWEEP CIR-
CUIT AND ANY TROU-
BLE IN THE SWEEP 
SECTION WOULD IN NO 
WAY AFFECT THE HV. 
IN THIS CASE LOSS OF 
SWEEP WOULD GIVE 
A WHITE _   

S 
H 

o 

E 

Replace tubes in 
horizontal sweep 
circuit of 7" 
sets. 

9 

Refer to chart 
No. 36 if above 
check does not 
help. 

10 

11 

12 

13 

14 
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