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Tele-Clue K-274
Receiver: G-E “U-4"line (See “U-4" Tele-Clue Schematic).
Component: C254, 5000 mmfd, 450 volt capacitor, tem-
perature range 10° - 105 C - SHORTED.
Circuit: Grid circuit of V8 Clipper tube.
Symptom: Soft sync, horizontal side lock and possible
audio buzz.

Tele-Clue D-275
Receiver: G-E “U-4” line.
Component: C301, .015 mfd, 600 volt capacitor - LEAKY
(1 meg).
Circuit: Grid circuit of VA vertical oscillator.
Symptom: Top fold over, poor vertical sync.

— el

Tele-Clue D-276
Receiver: G-E “U-4" line.
Component: C-307, .0082 mfd, 1600 volt capacitor-OPEN.
Circuit: Vertical blanking charging capacitor in cathode
circuit of picture tube.
Symptom: Dim raster with shading on right.

Tele-Clues

FILE THIS SHEET IN YOUR TELE-CLUE BINDER

Tele-Clue D-277
Receiver: G-E “U-4” line.
Component: C305, .1 mfd, 600 volt capaeitor - OPEN.
Circuit: Vertical linearity peaking capacitor in plate cir-
cuit of V9A vertical oscillator.
Symptom: Vertical shrinkage and poor vertical sync.

Tele-Clue D-278
Receiver: G-E “U-4” line.
Component: V9 tube, 3,000 ohm heater-cathode leakage.
Circuit: Vertical oscillator and output.
Symptom: Very poor vertical interlace. Vertical may

lock-in too high or tco low.

This page of Tele-Clues has been punched for
insertion in vour Tele-Clue binder. These binders
which contain two hundred and seventy-three
Tele-Clues and an index sheet are available
through your local G-E tube distributor.

The letter which precedes each Tele-Clue num-
ber identifies the cireuit in which the defect
exists. Please enter the Tele-Clue number in the
proper column on the index sheet according to
the key letter.



Tele-Clue M-279
Receiver: G-E “U-4” line.
Component: (250, 300 mmfd, 500 volt HiK capac-
itor — OPEN.

Circuit: Cathode bypass capacitor in V6B kever.

Symptom: Partial blanking of screen and loss of
sync which may appear to be corrected
by change of AGC (R-254) control
setting.

Tele-Clue M-280
Receiver: G-E “U-4” line.
Component: C250, 300 mmfd 500 volt Hik capacitor
— SHORTED.
Circuit: Cathode bypass capacitor in V6B kever.
Symptom: Blank raster due to AGC overload which
blocked out both video and audio.

Tele-Clue M-281
Receiver: G-E “U-4" line.
Component: C251, 470 mmfd, 1000 volt HiK capac-
itor — OPEN.
Circuit: Keyer pulse coupling capacitor to plate of
V6B.
Symptom: Blank raster due to overload which
blocked both video and audio.

Tele-Clue M-282
Receiver: G-E “U-4" line.
Component: C251, 470 mmfd 1000 volt HiK capac-
itor — SHORTED.
Circuit: Kever pulse coupling capacitor to plate of
V6B.
Symptom: Blank raster due to overload.

Tele-Clue M-283
Receiver: G-E “U-4” line.

Component: R254, 40K potentiometer — OPEN
ELEMENT.
Circuit: AGC control potentiometer in cathode cir-
cuit of V6B.

Symptom: Blank raster due to overload.

Tele-Clue M-284
Receiver: G-E “U-4” line.
Component: R250, 47K ohms, 1 watt resistor —
INCREASED To 69K ohms.
Circuit: V6B keyer grid voltage divider.
Symptom: Blank raster due to overload. Buzz in
audio.

X ANEEEEREEEEREEEEEXEELAYX X



000000000000 0000000 000

Schematic diagram for “*M5”
line of General Electric re-
ceivers. These receivers use
the 110-degree electrostatic
focus aluminized picture
tubes.
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& “M5" SCHEMATIC WITH VOLTAGES AND WAVESHAPES
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FILE THIS SHEET IN YOUR TELECLUE BINDER | |
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Tele-Clue F-241
Receiver: Any with Fuli-Wave Rectifier Tube.
Component: Rectifier tube with one open plate connection.

Symptom: (1) shading of picture. (2) One plate in tube
may turn pink. (3) Tube could test “ok” on tube testers
that tie plates together.

Tele-Clue G-242

Receiver: Any 21”7 with flat safety glass.

Component: Faceplate of picture tube and safety glass.

Symptom: Ring of dust precipitated at edge of a circular
area where safety glass and picture tube faceplate are
in close proximity.

Cause: Electrostatic charge developing between safety glass
and faceplate,

Tele-Clue F-243
Receiver: G-E “M-4” line (see M-4 Tele-Clue Schematic in
Vol. 10, No, 5 issue).
Component: C401A, 60 mfd, 350 v, input filter capacitor —
— OPEN.
Circuit: Heater circuit of low voltage rectifier.

Symptom: (1) Curl at edge of raster,
(3) Horizontal pulling.
Cause: Reduced B+ voltage with increased hum level.

(2) Reduced size.

Tele-Clue F-244
Receiver: G-E “M-4” line.
Component: C401B, 100 mfd, 350 v, output filter capacitor
— OPEN.
Circuit: Heater circuit of low voltage rectifier,
Symptom: (1) Distorted raster reduced in size.
zontal off frequency. (3) Hum in audio.

(2) Hori-

Tele-Clue F-245
Receiver: G-E “M-4" line.
Component: C-260, 40 mfd, 400 volt. B+ to B+ “boost”
capacitor — OPEN.
Circuit: Plate circuit of damper tube.
Symptom: (1) Reduced size. (2) Horizontal foldover at cen-
ter of picture.

This page of Tele-Clues has been punched for inser-
tion in your Tele-Clue binder. These binders which
contain two hundred and forty Tele-Clues and an
index sheet are available through your local G-E tube
distributor.

The letter which precedes each Tele-Clue number
identifies the circuit in which the defect exists. Please
enter the Tele-Clue number n the proper column
on the index sheet according to the key letter. Tele-
Clues pertaining to BLANK RASTER WITHOUT
SOUND will be coded with the letter R. Please
write this reference above the letter R on the index
sheet of your binder.



Tele-Clue R-246 Tele-Clue D-249
Receiver: G-E “M-4” line. Receiver: G-E “M-4” line.
Component: C401C-100 mfd, 150 volt filter capacitor for 135 Component: C209-.027 mfd, 500 volt, temperature com-
volt B+ — SHORTED. pensated ceramic capacitor—LEAKY (1 megohm).
Circuit: Cathode circuit of audio output tube. Circuit: Grid (pin 1) circuit of vertical output tube.

Symptom: (1) Blank raster. (2) Reduced width. (3) No Symptom: Bottom foldover and top stretch.
audio. (4) Resistor R314 burns.

Tele-Clue G-247 Tele-Clue D-250
Receiver: G-E “M-4” line. Receiver: G-E “M-4” line.
Component: R270-1.5 megohm, 1, watt resistor — OPEN. Component: C205-.033 mfd 200 volt tubular capacitor
Circuit: G2 (pin 3) circuit of picture tube. — OPEN.
Symptom: Dim picture and raster. Circuit: Grid (pin 1) circuit of vertical output tube.

Symptom: Top compression and bottom stretch.
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Tele-Clue D-248

Receiver: G-E “M-4” line. Tele-Clue D-251
Component: C204-.0039, 1000 volt capacitor — LEAKY (200 Receiver: G-E “M-4” line.
K ohms). Component: C205-.033 mfd, 200 volt tubular capacitor
Circuit: Grid (pin 4) circuit of vertical oscillator tube. — LEAKY (2.2 meg).
Symptom: (1) Top stretch. (2) Vertical roll. (3) Vertical Circvit: Grid (pin 1) circuit of vertical output tube.
hold control ineffective. Symptom: Top stretch with slight compression at bottom,



CUT OR TEAR ALONG THIS LINE AND‘RT IN TELE-CLUE BINDER ETR-1095A

Tele-Clves
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"QX” SCHEMATIC

Schematic diagram for QX"
line of General Electric receivers.
These receivers use the G-E ''LAMI-
LITE" picture tube, 16ATP4, and
seven compactrons. The ‘‘LAMI-
LITE" picture tube was described
in the November, 1962, issue of
Techni-talk.

NEW TELE-CLUE BINDER
ETR-1095-A

A 3-ring binder complete with all
Tele-Clues and Tele-Clue Schematics
plus tabbed dividers is now avail-
able from your General Electric tube
distributor. This binder will also
hold over 100 issues of Techni-Talk.
Ask your distributor for ETR-
1095-A or use order coupon on page 7.
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QX CHASSIS SCHEMATIC DIAGRAM
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CUT OR TEAR ALONG THIS LINE AND INSERT IN TELE-CLUE BINDER ETR-1095A

Tele-Clves
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NEW TELE-CLUE BINDER
ETR-1095-A

A 3-ring binder complete with all
Tele-Clues and Tele-Clue Schematics
plus tabbed dividers is now available
from your General Electric tube dis-
tributor. This binder will also hold
over 100 issues of Techni-Talk. Ask
your distributor for ETR-1095-A or
use order coupon on page 9.

Schematic diagram for “LX"
line of General Electric Receiv-

ers. These receivers use a 19
. inch electrostatic aluminized
picture tube and six com-
pactrons.




19 INCH “LX"" SCHEMATIC WITH VOLTAGES AND WAVESHAPES
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Tele-(Cl

FILE THIS SHEET IN YOUR TELE-CLUE BINDER

Tele-Clue M-285
Receiver: G-E “U-4" line (See “U-4” Tele-Clue
Schematic).
Component: R-250, 47K ohm, 1 watt resistor —
DECREASED TO 4.7K ohms.
Circuit: V6B Keyer grid voltage divider.
Symptom: Blank raster due to AGC overload which
blocked out both video and audio.

= 7"1— = szt
L
Tele-Clue M-286
Receiver: G-E “U-4" line.
Component: C-252, .047 mfd., 20%, 200 volt molded
capacitor — OPEN.
Circuit: AGC filter in plate circuit of VI5A AGC
clamp tube.
Symptom: Horizontal hunting, horizontal distortion

when stabilized and some horizontal
shading.

Tele-Clue M-287
Receiver: G-E “U-4" line.
Component: C-252 .047 mfd, 20%, 200 volt molded
capacitor — SHORTED.
Circuit: AGC filter in plate circuit of V15A AGC
clamp tube.
Symptom: Blank raster due to AGC overload. Buzz
in audio.

ﬁ N ] ] { it !

Tele-Clue D-288

Receiver: G-E “U-4” line.
Component: R-306 Globar 600K ohms (hot) —

INCREASED TO 1 MEGOHM.

Circuit: Vertical oscillator, VOA, plate circuit.
Symptom: Shrinkage at both tep and bottom.

Tele-Clue D-289

Receiver: G-E *“U-4" line.
Component: C-306, .022 mfd, 20%, 1000 volt molded
capacitor — OPEN,
Circuit: Vertical blanking circuit to cathode of pic-
ture tube.
Symptom: Visible vertical retrace lines.

This page of Tele-Clues has been punched for
insertion in your Tele-Clue binder. These binders
which contain two hundred and eighty-four Tele-
Clues and an index sheet are available through
vour local G-E tube distributor or from our
Chicago warehouse. Ask for ETR-1095-A or use
order coupon on Page 9

The letter which precedes each Tele-Clue num-
ber identifies the circuit in which the defect
exists. Please enter the Tele-Clue number in the
proper column on the index sheet according to
the key letter.



Tele-Clue D-290

Receiver: G-I “U-4” line.
Component: C-306, .022 mfd. 2095, 1000 volt molded
capacitor — SHORTED.
Circuit: Vertical blanking circuit to cathode of pic-
ture tube.
Symptom: Slight horizontal shrinkage and shading
at top.

x
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Tele-Clue D-291
Receiver: G-E “U-4" line.
Component: C-506D, 40 mfd, 75 volt, part of 4 see-
tion can type electrolytic capacitor —
OPEN.
Circuit: Cathode bypass in vertical output tube,
V9B.
Symptom: Loss of vertical size with possible fold-
over at bottom.

Tele-Clue D-292

Receiver: G-E “U-4” line.
Component: C-304, .033 mfd, 109, 400 volt molded
capacitor — OPEN.
Circuit: Vertical linearity shaping eapacitor in grid
(pin 1) circuit of vertical output tube, V9B.
Symptom: Loss of vertical size which expands when
sync is present.

Tele-Clue D-293
Receiver: G-E “U-4” line.
Component: C-304, .033 mfd, 10%, 400 volt, molded
capacitor — SHORTED,
Circuit: Vertical linearity shaping capacitor in grid
(pin 1) circuit of vertical output tube, V9B.
Symptom: Loss of vertical height with top stretch
and bottom foldover.

Tele-Clue D-294
Receiver: G-E “U-4" line.
Component: C-303, .1 mfd, 209, 600 volt, molded
capacitor — LEAKY (1 megohm).
Circuit: Coupling capacitor between plate (pin 5) of
vertical oscillator tube, V9A, and grid (pin
1) of vertical output tube, VIB.
Symptom: Top stretch with bottom foldover.

Tele-Clue F-295

Receiver: G-E “U-4” line.

Component: C-363, 40 mfd, 450 volt, electrolytic

capacitor — OPEN,

Circvit: B+ “boost” capacitor between plate (pin 5)
of damper tube, V12, and pin 3 of the
picture tube.

Symptom: Horizontal foldover near center and par-

tial blanking of picture.
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Tele-Clues

"MW"” SCHEMATIC

l

Schematic diagram for ‘MW"
line of General Electric receiv-
ers. These receivers use 19 and
23 inch electrostatic alumin-
ized picture tubes.

NEW TELE-CLUE BINDER
ETR-1095-A

A 3-ring binder complete with all
Tele-Clues and Tele-Clue Schematics
plus tabbed dividers is now available
from your General Electric tube dis-
tributor. This binder will also hold
over 100 issues of Techni-Talk. Ask
your distributor for ETR-1095-A or
use order coupon on page 9.

SCHEMATIC DIAGRAM ET86X111 and ET86X113 VHF TUNER

SCHEMATIC DIAGRAM ET86X115 and ET86X117 VHF/UHF TUNER
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® 23 INCH “MW" SCHEMATIC WITH VOLTAGES AND WAVESHAPES
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Tele-Clue

“LW" SCHEMATIC

Schematic  diagram  for
“LW” line of General Electric
receivers. These receivers use
19 inch electrostatic alumin-
ized picture tubes.
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NEW TELE-CLUE BINDER
ETR-1095-A

A 3-ring binder complete with all
Tele-Clues and Tele-Clue Schematics
plus tabbed dividers is now available
from your General Electric tube dis-
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over 100 issues of Techni-Talk. Ask .
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G “LW" SCHEMATIC WITH VOLTAGES AND WAVESHAPES
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Tele-Clues

"U5" SCHEMATIC
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Schematic diagram for
“U5” line of General TP EH T
Electric receivers. These Liss - ci2o
N . CHI3 pomy 1 @— ¥
receivers use 23 inch , = :
electrostatic  aluminized eos
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© “U5" SCHEMATIC WITH VOLTAGES AND WAVESHAPES

41.25MC TRAP 47.25MC TRAP

V6A TEST Y
6A05 /64054 206 vIi7
o0 o _TEst V2 6aws POMTEL
6876 Cisa Lis3 6876 cise mm‘ SSPeE ————— - —rontI¥ VA e ) 2 ymeo we s M
VST I-F €8 2D 1F 5 ! 190V 453"
G0 Lise 140V 5 270v s w3 oen
soo‘ 3 2 265v Preour f
151 6 c205 e}
47.25 \ 10K [} i
TRA i &
st Rya
20 225
RISD a1
0 -4
720 2 I l 590V]
280V
4135V
RIS +265V \
. R207 RIS
CI52 2RI 120K 1 4 10K
% 133 1 120K cm3 n ]
6.3vac ™ oy +135v| +280v [ {] 92V /
FIL el +280V ‘ 12 | )

LALL VOLTAGE MEASUREMENTS r 2215
MADE WITH A VACUUM TUBE  [TUNER | iRy 160K
VOLTME TER IN RESPECT TO AGC W ve i 1‘)_& M voB

WASSIS GROUND, WITH —
SESEISVE: cog;sﬂgﬁlgﬁr VI5A 00 e CL,.,‘.,"E‘L‘ NOISE ”’H‘l‘]u ! ] znm % % 12 6DN?
FOR NORMAL j TR 172 GAwBA x s | 2.6v VERAT. 05C VERT. QUTPUT

2WITH LINE VOLTAGE AGC CLAWP AGC KEYER - u m m|40\l |
NEASORE MENTS SHOWY MAY CERN YT | RC261 Voad FEe T YII 1500V

€26l N
DEVIATE £20% - POINT 270v ¢ Faem _;.:" __L —
-2 ] |
3 VOLTAGES MARKED (X}, - 27V L ' 4 R264 WOV
AND WAVE SHAPES 02V posg R2s? xJe3 4V S 190V R s +280V 5 !
TAKEN WITH & NOISE ;l;E'Eo 3 I 56K c30 :

SIGNAL PRODUCING -2.! A 3 2.2m™
38VoLTS AGC AT v O S R2se 29v | r3oo R30I 71300 %40V, 1
UNER, FiN| uf _

CONTROL A%acusrzo FOR < 1 33K l 33 1000V 4 /) :

MAXIMUM A R285
/ B h3sy iR ’ i
4 VOLTAGES SHOWN WITHOUT u 114 o3v 4l
(%) TAKEN EITHER WI'P; oR ::C‘z% I
WITHOUT SIGNAL INPU :: 1000V, L 0K . - 140n .
SUREWENTS R 1 - i3 L

.RESISTANCE ME A!

5\4[1?54: WITH COMPONENTS ) w gégg : rew
DISCONNECTED i I, JwGon | 8+ BOOST

- \
REMOTE AUDIO PLUG(PIN SIDE) GALL OTHER CONTROLS ARE z'éov : +135v GLOBAR \ HEAVY WNITE \
¢ ARSI Moo | X \
POINT INCLU \
Torow Farpii WIRE COLOR CODE i pa; WHITE
YO POINT B (USED IN MOST INSTANCES) "
|
%X SCOPE_SYNCED AT I/2 BROWN FILIMENT Lf—
VERT, FREQUENCY sy HIGH 8 + | 140v 100V
4501 %% SCOPE SYNCEOD AT 1/Z ORANGE. -LOW B + | UNLESS OTHERWISE NOTED 400V
oy HORIZ' FREQUENCY RED 8 WHITE - B 4 800ST ks 1000 M= 1,000,000 ' VI3
"y VARIES WITH CONTROL WHITE LI | CAPACITORS MORE THAN 1oy AEe:
SETTINGS S TDOCT ) CAPACITORS LESS THAN (sut KEYER PULSE Moy RECT.
PHOND-TV SWITCH | RESt RERUiShWAT; e = o
& T 1 5o i 600%) 60056 ‘I f\ Yyl
5
S DETENTING e €350 HORIZ. OUTPUT T350 | 2200 18KV
PROGRAM SWITCH H” T MAX
SWITOH
3551 20V 3500
| TEST 33
70! R367RESISTIVE LEAD)
o e POINT 58, i
—A—~$T063VAC.
120 "\ LA0t 6&- oan V12
» a c361
CHANNE 1 Lo3e
INDICATG —+ || it
PEr 20v 20 560K 3 i7allg, :
e R M ! - | ;
% Lov 5 120 38
A — R3S 140yt
N\ %] e | 8 e
€0/ 8Ly Rep +280V w2nllE, z
N —— £3%0
FLO-BLACK g 4265V - vie T TR
By Loy, 4260V By Fidio #E8en |y ot 26 ge0s R
TPUT
1550 sL ca0se VIS8 ; &,  ADio awe AUDIO OUTPY 3o
a0 M
siov vi4 ! 3vsA
$AU6 RATIO OET
R303 TO MUTING SWITCH ON POWE R L
-*—m—leHIiSV TUNING SETS TO PONT & ON Auvaio 'Io‘s‘\;"’ oy 0 can Rz Sat
5064 PHONO - SWITCH N
=W S TOIHE POWER TonnG SETE %0V %94V M~ — R Re08 T RaII a1s 70V
,];‘ﬂ" 6.3VAC i H B 5> eaos ot 82K =21 .4
| 303 A A {___ ¢
| 2 )
4 ve -
e Dk Dy O, Dtk the FRMESIL ue o oF
6AW8/ 6a / %6805 | L Rala
6R/vEL €awea 676 7 csoll fa . ! o | iy
5 0 g B cs08 ) Le 7y 1-43V ov
ol
F501 IS FORMEO FROM |7 I 10K N
wgs ST OF o2 o4 ik o eact _Deter ove 2a08/ = " - v
6ONT __JPix 6006/ 6AX4
* 750, usED ON g g 7 6006A [7 C B S ¥ +135V Ty
BOWER TUNING




_—

Schematic diagram for *‘M6"
line of General Electric re-
ceivers. These receivers use 17,
19, 21, and 23 inch electro-
static aluminized picture tubes.
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“M6’" SCHEMATIC WITH VOLTAGES AND WAVESHAPES
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Tele-Clves

FILE THIS SHEET IN YOUR TELE-CLUE BINDER

Tele-Clue E-263
Receiver: G-E “M-4” (See M-4 Tele-Clue Scuematic)
Component: C-263, 280 mmfd, 4 KV ceramic capacitor
—OPEN.
Circuit: Cathode (pin 3) and Plate (pin 5) of damper.
Symptom: Small picture with increased H.V.

Tele-Clue E-264
Receiver: G-E “M-4” line.
Component: C-261, 0.1 mfd., 600 volt, (.047 mfd. late
production) molded capacitor—OPEN.
Circuit: Screen (pin 4) of horizontal output tube.
Symptom: Shrinkage on right side and reduced H.V.

Tele-Clue C-265

Receiver: G-E “M-4” line.

Component: L-158, 560 microhenry choke—OPEN.

Circuit: Video detector peaking coil.

Symptom: Weak picture, overload when tuning and
sync compression.

Receiver: G-E “M-4" line.

Component: C165, .047 mfd., 200 volt tubular capaci-
tor—OPEN.

Circuit: Grid circuit of video amplifier tube.

Symptom: Weak picture, vertical sync in hole.

Tele-Clue C-267

Receiver: G-E “M-4” line.

Component: R-181, 17" Contrast Ceontrol 17,000 ohms
with stop at 15,000. R-185, 21” Contrast Control
with stop at 22,000 and tap at 8750 ohms—OPEN.

Circuit: Plate circuit of video amplifier tube.

Symptom: Smear, varies with contrast control setting.

This page of Tele-Clues has been punched for
insertion in your Tele-Clue binder. These binders
which contain two hundred and sixty-two Tele-Clues
and an index sheet are available through your local
G-E tube distributor.

The letter which precedes each Tele-Clue number
identifies the circuit in which the defect exists. Please
enter the Tele-Clue number in the proper column on
the index sheet according to the key letter.




Tele-Clue C-268
Receiver: G-E “M-4” line.
Component: C-170, .1 mfd,, 600 volt tubular capacitor
—OPEN.
Circuit: Plate circuit of video amplifier tube.
Symptom: Weak picture.

Tele-Chve D-271

Receiver: G-E “M-4” line.

Component: C-211, .01 mfd.,, 1000 volt tubular capaci-
tor—OPEN.

Circuit: Vertical retrace blanking circuit to grid (pin 2)
of picture tube.

Symptom: Left side darkened. Picture shading is not
too noticeable except on blank channel as shown.

Tele-Clue C-269
Receiver: G-E “M-4” line.
Component: C-170, .1 mfd, 600 volt capacitor—
SHORTED.
Circuit: Plate circuit of video detector.
Symptom: No raster, H.V. and video signal normal.

Tele-Clue A-270

Receiver: G-E “M-4” line.

Component: C-262, .056 mfd., 600 volt tubular ca-
pacitor.

Circvit: Horizontal yoke.

Symptom: Sectional horizontal compression.

Tele-Clue D-272

Receiver: G-E “M-4" line.

Component: C-211, .01 mfd.,, 1000 volt tubular capaci-
tor—SHORTED.

Circuit: Vertical retrace blanking circuit to grid (pin 2)
of picture tube.

Symptom: Small size raster, low H.V,, resistor R219
burns.

Tele-Clue D-273

Receiver: G-E “M-4” line.

Component: C212, .018 mfd., 1000 volt tubular capaci-
tor—OPEN.

Circuit: Vertical retrace blanking circuit to grid (pin 2)
of picture tube.

Symptom: Vertical retrace lines visible only on dim
picture. Clearly visible on blank raster.

© 0 OO0 00000000 06000600006~



Tele-Clues

“U4” SCHEMATIC

. 2173559 21C3573* 21C3581*
Schematic diagram for “U4" line of General Elec- 21C3567 21C3575 21C3585*

tric receivers. These receivers use 110-degree MODELS  ,,¢3570 21C3576 21C3586*

electrostatic focus aluminized picture tubes. 21€3571 21€3580*
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Tele-Clue

FILE THIS SHEET IN YOUR TELE-CLUE BINDER

Tele-Clue E-252

Receiver: Arvin Model 21-551TM.

Component: Horizontal output transformer—winding between
plate of horizontal output tube and HV rectifier—OPEN.

Symptom: Pleated raster.

Tele-Clue M-253

Receiver: G-E “M-4” line (see M-4 Tele-Clue Schematic in
Vol. 10 No. 5 issue),

Component: R-161—12 Megohm, 1,2 watt resistor—OPEN.

Circuit: Plate (pin 6) circuit of AGC clamp tube.

Symptom: Weak picture on low and medium signals.

——

Tele-Clue M-254
Receiver: G-E “M-4” line.
Component: C163, .1 mfd, 600 volt capacitor.
Circuit: IF-AGC.
Symptom: AGC hunt, motorboating on black picture when
tuned to edge of signal.

Tele-Clue M-255

Receiver: G-E “M-4" line.

Component: C167, 5000 mmfd, 450 volt ceramic capacitor.
(pin 2)—OFPEN.

Circuit: Grid circuit of clipper tube.

Symptom: Overload, low AGC voltage, horizontal pulling and
vertical roll.

Tele-Clue M-256

Receiver: G-E “M-4" line.

Component: C167, 5000 mmfd, 450 volt, ceramic capacitor
—SHORTED.

Circuit: Grid (pin 2) circuit of clipper tube.

Symptom: Same as Tele-Clue M-255, but may be somewhat

worse.

This page of Tele-Clues has been punched for
insertion in your Tele-Clue binder. These binders
which contain two hundred and fifty-one Tele-Clues
and an index sheet are available through your local
G-E tube distributor.

The letter which precedes each Tele-Clue number
identifies the circuit in which the defect exists. Please
enter the Tele-Clue number in the proper column on
the index sheet according to the key letter.




Tele-Clue E-257 Tele-Clue E-260
Receiver: G-E “M-4” line. Receiver: G-E “M-4" line.
Component: C257,.0068 mfd, 600 volt capacitor—SHORTED. Component: C258, 820 mmfd, 500 volt ceramic capacitor—
Circvit: Plate (pin 1) circuit of horizontal multivibrator, OPEN.
C257 is connected across horizontal stabilizer coil. Circuit: Plate (pin 6) circuit of horizontal multivibrator.
Symptom: Poor horizontal hold and pull in. Symptom: Very short horizontal sweep, low H.V., horizontal

off frequency.

Tele-Clue E-258 Tele-Clue E-261
Receiver: G-E “M-4" line. Receiver: G-E “M-4” line.
Component: C253, 820 mmfd, 500 volt ceramic capacitor— Component: C258, 820 mmfd, 500 volt ceramic capacitor—
OPEN. LEAKY (33 K ohms).
Circuit: Grid (pin 2) circuit of horizontal multivibrator. Circuit: Plate (pin 6) circuit of horizontal multivibrator.
Symptom: Phase shift, no horizontal pull in. Symptom: Small dim picture.

Tele-Clue E-259 Tele-Clue E-262
Receiver: G-E “M-4” line. Receiver: G-E “M-4” line.
Component: C253, 820 mmfd, 500 volt ceramic capacitor Component: C259, 5000 mmifd, 450 volt ceramic capacitor—
LEAKY (22 K ohms). LEAKY (200 K ohms)
Circuit: Grid (pin 2) circuit of horizontal multivibrator. Circuit: Plate (pin 6) circuit of horizontal multivibrator.
Symptom: Small size, reduced H.V. Symptom: Right-hand compression and fold over.
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Tele-Clue K-274
Receiver: G-E “U-4” line (See “U-4" Tele-Clue Schematic).
Component: C254, 5000 mmfd, 450 volt capacitor, tem-
perature range 10" - 105°C - SHORTED.
Circuit: Grid circuit of V8 Clipper tube.
Symptom: Soft syne, horizontal side lock and possible
audio buzz.

Tele-Clue D-275
Receiver: G-E “U-4” line.
Component: C301, .015 mfd, 600 volt capacitor - LEAKY
(1 meg).
Circvit: Grid circuit of V9A vertical oscillator.
Symptom: Top fold over, poor vertical synec.

Tele-Clue D-276
Receiver: G-E “U-4” line.
Component: C-307, .0082 mfd, 1600 volt capacitor-OPEN.
Circuit: Vertical blanking charging capacitor in cathode
circuit of picture tube.
Symptom: Dim raster with shading on right.

Tele-Clues

FILE THIS SHEET IN YOUR TELE-CLUE BINDER

Tele-Clue D-277
Receiver: G-E “U-4"” line.
Component: C305, .1 mfd, 600 volt capaeitor - OPEN.
Circuit: Vertical linearity peaking capacitor in plate cir-
cuit of V9A vertical oscillator.
Symptom: Vertical shrinkage and poor vertical synec.

Tele-Clue D-278
Receiver: G-E “U-4” line.
Component: V9 tube. 3,000 ohm heater-cathode leakage.
Circuit: Vertical oscillator and output.
Symptom: Very poor vertical interlace. Vertical may

lock-in too high or tco low.

This page of Tele-Clues has been punched for
insertion in your Tele-Clue binder. These binders
which contzin two hundred and seventy-three
Tele-Clues and an index sheet are available
through your local G-E tube distributor.

The letter which precedes each Tele-Clue num-
ber identifies the circuit in which the defect
exists. Please enter the Tele-Clue number in the
proper column on the index sheet according to
the key letter.



Tele-Clue M-279
Receiver: G-E “U-4” line.
Component: (250, 300 mmfd, 500 volt HiK capac-
itor — OPEN.

Circuit: Cathode bypass capacitor in V6B keyer.

Symptom: Partial blanking of screen and loss of
sync which may appear to be corrected
by change of AGC (R-254) control
setting.

Tele-Clue M-280
Receiver: G-E “TU-4” line.
Component: C250, 300 mmfd 500 volt Hik capacitor
— SHORTED.
Circuit: Cathode bypass capacitor in V6B keyer.
Symptom: Blank raster due to AGC overload which
blocked out both video and audio.

Tele-Clue M-281
Receiver: G-E “U-4” line.
Component: C251, 470 mmfd, 1000 volt HiK capac-
itor — OPEN.
Circuit: Keyer pulse coupling capacitor to plate of
V6B.
Symptom: Blank raster due to overload which
blocked both video and audio.

Tele-Clue M-282
Receiver: G-E “U-4” line.
Component: C251, 470 mmfd 1000 volt HiK capac-
itor — SHORTED.
Circuit: Kever pulse coupling capacitor to plate of
V6B.
Symptom: Blank raster due to overload.

Tele-Clue M-283
Receiver: G-E “U-4” line.

Component: R254, 40K potentiometer — OPEN
ELEMENT.
Circuit: AGC control potentiometer in cathode cir-
cuit of V6B.

Symptom: Blank raster due to overload.

Tele-Clue M-284
Receiver: G-E “U-4" line.
Component: R250, 47K ohms, 1 watt resistor —
INCREASED To 69K ohms.
Circuit: V6B keyer grid voltage divider.
Symptom: Blank raster due to overload. Buzz in
audio.
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Schematic diagram for “M5"
line of General Electric re-
ceivers. These receivers use
the 110-degree electrostatic
focus aluminized picture
tubes.
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Tele-Clue F-241
Receiver: Any with Fuli-Wave Rectifier Tube.
Component: Rectifier tube with one open plate connection.
Symptom: (1) shading of picture. (2) One plate in tube
may turn pink. (3) Tube could test “ok” on tube testers
that tie plates together.

Tele-Clue G-242

Receiver: Any 21” with flat safety glass.

Component: Faceplate cf picture tube and safety glass.

Symptom: Ring of dust precipitated at edge of a circular
area where safety glass and picture tube faceplate are
in close proximity.

Cause: Electrostatic charge developing between safety glass
and faceplate,

Tele-Clue F-243
Receiver: G-E “M-4” line (see M-4 Tele-Clue Schematic in
Vol. 10, No. 5 issue).
Component: C401A, 60 mfd, 350 v, input filter capacitor —
— OPEN.
Circuit: Heater circuit of low voltage rectifier.

Symptom: (1) Curl at edge of raster.
(3) Horizontal puiling.
Cause: Reduced B+ voltage with increased hum level.

(2) Reduced size.

Tele-Clue F-244
Receiver: G-E “M-4” line.
Component: C401B, 100 mfd, 350 v, output filter capacitor
— OPEN.
Circuit: Heater circuit of low voltage rectifier.
Symptom: (1) Distorted raster reduced in size.
zontal off frequency. (3) Hum in audio.

(2) Hori-

Tele-Clue F-245
Receiver: G-E “M-4” line.
Component: C-260, 40 mfd, 400 volt, B+ to B+ “boost”
capacitor — OPEN.
Circuit: Plate circuit of damper tube,
Symptom: (1) Reduced size. (2) Horizontal foldover at cen-
ter of picture.

This page of Tele-Clues has been punched for inser-
tion in your Tele-Clue binder. These binders which
contain two hundred and forty Tele-Clues and an
index sheet are available through your local G-E tube
distributor.

The letter which precedes each Tele-Clue number
identifies the circuit in which the defect exists. Please
enter the Tele-Clue number in the proper column
on the index sheet according to the key letter. Tele-
Clues pertaining to BLANK RASTER WITHOUT
SOUND will be coded with the letter R. Please
write this reference above the letter R on the index
sheet of your binder.



Tele-Clue R-246 Tele-Clue D-249
Receiver: G-E “M-4” line. Receiver: G-E “M-4” line.
Component: C401C-100 mfd, 150 volt filter capacitor for 135 Component: C209-.027 mfd, 500 volt, temperature com-
volt B+ — SHORTED. pensated ceramic capacitor— LEAKY (1 megohm).
Circuit: Cathode circuit of audio output tube. Circuit: Grid (pin 1) circuit of vertical output tube.

Symptom: (1) Blank raster. (2) Reduced width. (3) No Symptom: Bottom foldover and top stretch.
audio. (4) Resistor R314 burns.

Tele-Clue G-247 Tele-Clue D-250
Receiver: G-E “M-4” line. Receiver: G-E “M-4" line.
Component: R270-1.5 megohm, 15 watt resistor — OPEN. Component: C205-.033 mfd 200 volt tubular capacitor
Circuit: G2 (pin 3) circuit of picture tube. — OPEN.
Symptom: Dim picture and raster. Circuit: Grid (pin 1) circuit of vertical output tube.

Symptom: Top compression and bottom stretch.

= -
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Tele-Clue D-248

Receiver: G-E “M-4” line. Tele-Clue D-251
Component: C204-.0039, 1000 volt capacitor — LEAKY (200 Receiver: G-E “M-4” line.
K ohms). Component: C205-.033 mfd, 200 volt tubular capacitor
Circuit: Grid (pin 4) circuit of vertical oscillator tube. — LEAKY (2.2 meg).
Symptom: (1) Top stretch. (2) Vertical roll. (3) Vertical Circuit: Grid (pin 1) circuit of vertical output tube.
hold control ineffective, Symptom: Top stretch with slight compression at bottom,
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Tele-Clues
@ "QX" SCHEMATIC

Schematic diagram for “'QX"
line of Genera! Electric receivers.
These receivers use the G-E ‘‘LAMI-
LITE" picture tube, 16ATP4, and
seven compactrons. The ‘''LAMI-
LITE" picture tube was described
in the November, 1962, issue of
Techni-talk.
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NEW TELE-CLUE BINDER
ETR-1095-A

A 3-ring binder complete with all
Tele-Clues and Tele-Clue Schematics
plus tabbed dividers is now avail-
able from your General Electric tube
distributor. This binder will also (6], swreoc
hold over 100 issues of Techni-Talk.
Ask your distributor for ETR-
1095-A or use order coupon on page 7.

CUT OR TEAR ALONG THIS LINE AND‘RT IN TELE-CLUE BINDER ETR-1095A
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NEW TELE-CLUE BINDER
ETR-1095-A

A 3-ring binder complete with all
Tele-Clues and Tele-Clue Schematics
plus tabbed dividers is now available
from your General Electric tube dis-
tributor. This binder will also hold
over 100 issues of Techni-Talk. Ask
your distributor for ETR-1095-A or
use order coupon on page 9.
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Schematic diagram for “LX”
line of General Electric Receiv-

ers. These receivers use a 19

. inch electrostatic aluminized | T RN
picture tube and six com-
pactrons,
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FILE THIS SHEET IN YOUR TELE-CLUE BINDER

Tele-Clue M-285
Receiver: G-E “U-4” line (See “U-4” Tele-Clue
Schematic).
Component: R-250, 47K ohm, 1 watt resistor —
DECREASED TO 4.7K ohms.
Circuit: V6B Keyer grid voltage divider.
Symptom: Blank raster due to AGC overload which
blocked out both video and audio.

Tele-Clue M-286
Receiver: G-E “U-4" line.
Component: C-252, .047 mfd., 209, 200 volt molded
capacitor — OPEN.
Circuit: AGC filter in plate circuit of VI5A AGC
clamp tube.
Symptom: Horizontal hunting, horizontal distortion
when stabilized and some horizontal
shading.

Tele-Clue M-287
Receiver: G-E “U-4" line.
Component: C-252 .047 mfd, 20%, 200 volt molded
capacitor — SHORTED.
Circuit: AGC filter in plate circuit of V15A AGC
clamp tube.
Symptom: Blank raster due to AGC overload. Buzz
in audio.
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Tele-Clue D-288
Receiver: G-E “U-4” line.
Component: R-306 Globar 600K ohms (hot) —
INCREASED TO 1 MEGOHM.
Circuit: Vertical oscillator, V9A, plate circuit.
Symptom: Shrinkage at both tcp and bottom.

O

Tele-Clue D-289
Receiver: G-E *“U-4” line.
Component: C-306, .022 mfd, 20%, 1000 volt molded
capacitor — OPEN.
Circuit: Vertical blanking circuit to cathode of pic-
ture tube.
Symptom: Visible vertical retrace lines.

This page of Tele-Clues has been punched for
insertion in your Tele-Clue binder. These binders
which contain two hundred and eighty-four Tele-
Clues and an index sheet are available through
your local G-E tube distributor or from our
Chicago warehouse. Ask for ETR-1095-A or use
order coupon on Page 9

The letter which precedes each Tele-Clue num-
ber identifies the circuit in which the defect
exists. Please enter the Tele-Clue number in the
proper column on the index sheet according to
the key letter.
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Tele-Clue D-290
Receiver: G-E “U-4" line.
Component: C-306, .022 mfd. 209, 1000 volt molded
capacitor — SHORTED.
Circuit: Vertical blanking circuit to cathode of pic-
ture tube.
Symptom: Slight horizontal shrinkage and shading
at top.

r

'

Tele-Clue D-291
Receiver: G-E “U-4” line.
Component: C-506D, 40 mfd, 75 volt, part of 4 sec-
tion can type electrolytic capacitor —
OPEN.
Circuit: Cathode bypass in vertical output tube,
V9B.
Symptom: Loss of vertical size with possible fold-
over at bottom.

Tele-Clue D-292

Receiver: G-E “U-4” line.
Component: C-304, .033 mfd, 109, 400 volt molded
capacitor — OPEN.
Circuit: Vertical linearity shaping capacitor in grid
(pin 1) circuit of vertical output tube, V9B.
Symptom: Loss of vertical size which expands when
syne is present.

Tele-Clue D-293
Receiver: G-E “U-4” line.
Component: C-304, .033 mfd, 10%, 400 volt, molded
capacitor — SHORTED.
Circuit: Vertical linearity shaping capacitor in grid
(pin 1) circuit of vertical output tube, V9B.
Symptom: Loss of vertical height with top stretch
and bottom foldover.

Tele-Clue D-294
Receiver: G-E “U-4” line.
Component: C-303, .1 mfd, 20%, 600 volt, molded
capacitor — LEAKY (1 megohm).
Circuit: Coupling capacitor between plate (pin 5) of
vertical oscillator tube, VOA, and grid (pin
1) of vertical output tube, V9B.
Symptom: Top stretch with bottom foldover.

Tele-Clue F-295

Receiver: G-E “U-4” line.

Component: C-363, 40 mfd, 450 volt, electrolytic

capacitor — OPEN.

Circuit: B+ “boost” capacitor between plate (pin 5)
of damper tube, V12, and pin 3 of the
picture tube.

Symptom: Horizontal foldover near center and par-

tial blanking of picture.
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Tele-Clve

‘MW" SCHEMATIC

Schematic diagram for “MW"
line of General Electric receiv-
ers. These receivers use 19 and
23 inch electrostatic alumin-
ized picture tubes.

NEW TELE-CLUE BINDER I
ETR-1095-A
A 3-ring binder complete with all |
Tele-Clues and Tele-Clue Schematics
plus tabbed dividers is now available
from your General Electric tube dis-
tributor. This binder will also hold
over 100 issues of Techni-Talk. Ask
your distributor for ETR-1095-A or
use order coupon on page 9.

SCHEMATIC DIAGRAM ET86X112 and ET86X114 VHF TUNER
7
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Tele-Clues

“LW” SCHEMATIC

Schematic  diagram  for
“LW” line of General Electric
receivers. These receivers use
19 inch electrostatic alumin-
ized picture tubes.

00 0000000 00000000090 00

NEW TELE-CLUE BINDER
ETR-1095-A

A 8-ring binder complete with all
Tele-Clues and Tele-Clue Schematics
plus tabbed dividers is now available
from your General Electric tube dis-
tributor. This binder will also hold
over 100 issues of Techni-Talk. Ask
your distributor for ETR-1095-A or
use order coupon on page 9.
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Schematic diagram for ‘‘M6”
line of General Electric re-
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static aluminized picture tubes.
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Tele-Clues

FILE THIS SHEET IN YOUR TELE-CLUE BINDER

Tele-Clue E-263
Receiver: G-E “M-4” (See M-4 Tele-Clue Scuematic)
Component: C-263, 280 mmfd, 4 KV ceramic capacitor
—OPEN.
Circuit: Cathode (pin 3) and Plate (pin 5) of damper.
Symptom: Small picture with increased H.V.

Tele-Clue E-26

Receiver: G-E “M-4” line.

Component: C-261, 0.1 mfd., 600 volt, (.047 mfd. late
production) molded capacitor—OPEN.

Circuit: Screen (pin 4) of horizontal output tube.

Symptom: Shrinkage on right side and reduced H.V.

Tele-Clue C-265
Receiver: G-E “M-4” line.
Component: L-158, 560 microhenry choke—OPEN.
Circuit: Video detector peaking coil.
Symptom: Weak picture, overload when tuning and
sync compression.

Tele-Clve C-266
Receiver: G-E “M-4” line.
Component: C165, .047 mfd., 200 volt tubular capaci-
tor—OPEN.
Circuit: Grid circuit of video amplifier tube.
Symptom: Weak picture, vertical sync in hole.

Ly

Tele-Clue C-2
Receiver: G-E “M-4” line.
Component: R-181, 17”7 Contrast Ccntrol 17,000 ohms
with stop at 15,000. R-185, 21” Contrast Control
with stop at 22,000 and tap at 8750 ohms—OPEN.
Circuit: Plate circuit of video amplifier tube.
Symptom: Smear, varies with contrast control setting.

This page of Tele-Clues has been punched for
insertion in your Tele-Clue binder. These binders
which contain two hundred and sixty-two Tele-Clues
and an index sheet are available through your local
G-E tube distributor.

The letter which precedes each Tele-Clue number
identifies the circuit in which the defect exists. Please
enter the Tele-Clue number in the proper column on
the index sheet according to the key letter.



Tele-Clue C-268
Receiver: G-E “M-4" line.
Component: C-170, .1 mfd, 600 volt tubular capacitor
—OPEN.
Circuit: Plate circuit of video amplifier tube.
Symptom: Weak picture.

Tele-Clue D-271

Receiver: G-E “M-4” line.

Component: C-211, .01 mfd.,, 1000 volt tubular capaci-
tor—OPEN.

Circuit: Vertical retrace blanking circuit to grid (pin 2)
of picture tube.

Symptom: Left side darkened. Picture shading is not
too noticeable except on blank channel as shown.

Tele-Clue C-269
Receiver: G-E “M-4” line.
Component: C-170, .1 mfd., 600 volt capacitor—
SHORTED.
Circuit: Plate circuit of video detector.
Symptom: No raster, H.V. and video signal normal.

Tele-Clue A-270

Receiver: G-E “M-4” line.

Component: C-262, .056 mfd., 600 volt tubular ca-
pacitor.

Circuit: Horizontal yoke.

Symptom: Sectional horizontal compression.

Tele-Clue D-272

Receiver: G-E “M-4" line.

Component: C-211, .01 mfd., 1000 volt tubular capaci-
tor—SHORTED.

Circuit: Vertical retrace blanking circuit to grid (pin 2)
of picture tube.

Symptom: Small size raster, low H.V., resistor R219
burns.

Tele-Clue D-273

Receiver: G-E “M-4" line.

Component: C212, .018 mfd., 1000 volt tubular capaci-
tor—OPEN.

Circuit: Vertical retrace blanking circuit to grid (pin 2)
of picture tube.

Symptom: Vertical retrace lines visible only on dim
picture. €learly visible on blank raster.

© 0 9O 000000000 060006000 06~



ele-Clves

“U4” SCHEMATIC

2173559 21C3573* 21C3581*
Schematic diagram for *‘U4" line of General Elec- 21C3567 21C3575 21C3585*

tric receivers. These receivers use 110-degree MODELS  ,,¢3570 21C3576 21C3586*

electrostatic focus aluminized picture tubes. 21C3571 21C3580%
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Tele-Clue

FILE THIS SHEET IN YOUR TELE-CLUE BINDER

Tele-Clue E-252

Receiver: Arvin Model 21-551TM.

Component: Horizontal output transformer—winding between
plate of horizontal output tube and HV rectifier—OPEN.

Symptom: Pleated raster.

Tele-Clue M-253

Receiver: G-E “M-4” line (see M-4 Tele-Clue Schematic in
Vol. 10 No. 5 issue).

Component: R-161—12 Megohm, Y2 watt resistor—OPEN.

Circuit: Plate (pin 6) circuit of AGC clamp tube.

Symptom: Weak picture on low and medium signals.

———

Tele-Clue M-254

Receiver: G-E “M-4” line.

Component: C163, .1 mfd, 600 volt capacitor,

Circuit: IF-AGC.

Symptom: AGC hunt, motorboating on black picture when
tuned to edge of signal.

Tele-Clue M-255

Receiver: G-E “M-4" line.

Component: C167, 5000 mmfd, 450 volt ceramic capacitor.
(pin 2)—OPEN.

Circuit: Grid circuit of clipper tube.

Symptom: Overload, low AGC voltage, horizontal pulling and
vertical roll.

-
- -
~
o
.
-
*

Tele-Clue M-256
Receiver: G-E “M-4" line.
Component: C167, 5000 mmfd, 450 volt, ceramic capacitor
—SHORTED.
Circuit: Grid (pin 2) circuit of clipper tube.
Symptom: Same as Tele-Clue M-255, but may be somewhat

worse.

This page of Tele-Clues has been punched for
insertion in your Tele-Clue binder. These binders
which contain two hundred and fifty-one Tele-Clues
and an index sheet are available through your local
G-E tube distributor,

The letter which precedes each Tele-Clue number
identifies the circuit in which the defect exists. Please
enter the Tele-Clue number in the proper column on
the index sheet according to the key letter.




Tele-Clue E-257 Tele-Clue E-260
Receiver: G-E “M-4" line. Receiver: G-E “M-4" line.
Component: C257,.0068 mfd, 600 volt capacitor—SHORTED. Component: C258, 820 mmfd, 500 volt ceramic capacitor—
Circuit: Plate (pin 1) circuit of horizontal multivibrator, OPEN.,
C257 is connected across horizontal stabilizer coil. Circuit: Plate (pin 6) circuit of horizontal multivibrator.
Symptom: Poor horizontal hold and pull in. Symptom: Very short horizontal sweep, low H.V., horizontal

off frequency.

Tele-Clue E-258 Tele-Clue E-261
Receiver: G-E “M-4” line. Receiver: G-E “M-4” line.
Component: C253, 820 mmfd, 500 volt ceramic capacitor— Component: C258, 820 mmfd, 500 volt ceramic capacitor—
OPEN. LEAKY (33 K ohms).
Circuit: Grid (pin 2) circuit of horizontal multivibrator. Circuit: Plate (pin 6) circuit of horizontal multivibrator.
Symptom: Phase shift, no horizontal pull in. Symptom: Small dim picture.

Tele-Clue E-259 Tele-Clue E-262
Receiver: G-E “M-4” line. Receiver: G-E “M-4” line.
Component: C253, 820 mmfd, 500 volt ceramic capacitor Component: C259, 5000 mmifd, 450 volt ceramic capacitor—
LEAKY (22 K ohms). LEAKY (200 K ohms)
Circuit: Grid (pin 2) circuit of horizontal multivibrator. Circuit: Plate (pin 6) circuit of horizontal multivibrator.
Symptom: Small size, reduced H.V. Symptom: Right-hand compression and fold over.



Tele-Clues

FILE THIS SHEET IN YOUR TELE-CLUE BINDER

Tele-Clue E-236
Open C-262 in Damper Circuit

The reduction in both width and height was caused by an
open capacitor, C-262, in a General Electric “U-2” receiver.
This capacitor is encircled in Fig. 1. Inasmuch as several dif-
ferent lines of General Electric receivers use similar circuits,
this Tele-Clue should be considered as representative of an
open capacitor across the cathode and plate of the damper
tube in any of these circuits.

|
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1000V fa/lo AMPS
| a
+275V

Fig. 1. Damper circuit used in General Electric ""U-2""
receivers.

Vito L252 TO HORIZ.
6DG6A v OUTPUT
HOR.OUTPUT TRANS
150V
R264
8200

Fig. 2. Horizontal output circuit used in “U2’ line of General
Electric receivers which included Models 2171540, 1, 2, 3, 4,
21C1548, 9, 50, 51, 2, 3, 4, 5 and 6.

Tele Clue E-237
Leakage in €C258-"/U-2' Chassis

The horizontal foldover on the right side of this Tele-
Clue was caused by leakage in coupling capacitor C258
shown encircled in Fig. 2. Since this leakage reduces bias
on the output tube it causes the sawtooth to be “rounded
off” at the peak resulting in squeezing on the right side
of raster.

This page of Tele-Clues has been punched for insertion
in your Tele-Clue binder. These binders which contain
two hundred and thirty-five Tele-Clues and an index sheet
are available through your local G-E tube distributor.

The letter which precedes each Tele-Clue number
identifies the circuit in which the defect exists. Please
enter the Tele-Clue number in the proper column on
the index sheet according to the key letter.
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Tele-Clue D-238 oS Ceo0TD A\ 30 .‘:.:

Defective C-310 — 14, 16 and 17-inch G-E Receivers |‘m@;} @ ’ /

The loss of height as well as the slight keystone effect ‘ ...5,,_, (.,

was due to a defective capacitor C-310, shown in Figs. 3 | —— .
and 4. The function of this capacitor is to prevent the ver- n 1|

tical output waveform from feeding into the horizontal L

circuit. When this capacitor is defective, the size as well ! &30
as the vertical edges of the raster may be affected. It was
also impossible to get a full size picture without stretching
at the top and foldover at the bottom. Due to the location
of C-310, it may be necessary to remove the picture tube
when making a replacement.

T o TELE-TIPS

Fig. 4. Chassis layout of early model fourteen, sixteen,
and seventeen-inch receivers.

Y0 oLaNMNG
Cmcurt
v

€303 R306

1000 100%

v9

et No. 78. An improvement in audio quality as well
as a reduction in audio buzz will be obtained by
changing capacitor C-308 in General Electric
Models 14T007, 8, 9 and 10 “M” series from .47
mifd to 5.0 mfd.

No. 79. The Picture Tube Tester described in the
Vol. 5 No. 1 issue of Techni-Talk can be used to
test 6.3 volt electrostatic focus type picture tubes.

n R R o No. 80. Audio buzz can be caused by the 6AUS8
Fig. 3. Vertical sweep circuit used in early model General video amplifier tube. Try a new General Electric

Electric fourteen, sixteen, and seventeen-inch receivers. 6AUS8-A or increase the cathode bias resistor.
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Tele-Clue D-239 and 240 N aam e ol

Open C-209 in Vertical Blanking Circuit ! 2 | I
|

The vertical striations shown above were caused by an }
open capacitor, C-209, in a General Electric “U-2" receiver. ]
This capacitor is encircled in Fig. 5. Inasmuch as several '_______JI
different lines of General Electric receivers use similar cir-
cuits, this Tele-Clue should be considered as representative
of this particular capacitor being open in any of these cir- Fig. 5. Vertical retrace blanking circuit used in General
cuits. Electric "'U-2"* receivers.
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Tele-

“U377 S

Schematic diagram for "'U3’’ line of General Electric
receivers. These receivers use 110-degree electrostatic
focus aluminized picture tubes.

REAR # 5

REAR# 4

Cin

TIO
VHF ANT
INPUT

FRONT ## 5

RN
XL RI0S
150K

21C2535, 6
MODELS 21C2559, 1, 60, 61
2112555, 6, 7,8, 9

FRONT #3
REAR#2

5
'
e oA

FRONT#2

REAR #3

HIGH BAND 3 (Lxr3
COUPLING y

REAR # |

FRONT #|

cize
F 22
C130
RIO9 cr2¢ 03-20
Hite .
22K i2,
me
vIO2A V1028
/2 6UB/GEAB w2 6us/seEas  _Lcus
MIXER 0sc 0
us2
cHI3
1-F ALIGNMENT
RI04 i
2 POINT
2t E T
5-3 s
RIOH
‘8.( RI02 ? T
[}
100 \Wr < R0 | Rug
F §%074z Cos 22K
(Glos  NOTES— e 4
) 1000 1. SOLID DOT ON WAFER INDICATES THROUGH CONNECTION 1ousaey
2 SWITCHES SHOWN (N POSITION 13
3, SWITCHES VIEWED FROM FRONT
4, % REPRESENTS COMMON REFERENCE POINT ON WAFERS
5. UNLE! OTHERWISE NOTED
K W1 060,000 +275v 6.3VAC +135v OC 1-F QUTPUT
AGC RESISTORS ARE i/2 WATT
CAPACITORS MERE THAN I = mrmt e FILAMENTS

CAPACITORS LESS THAN lems
R _DC VOLTAGE USE VTVUM. OR 20K ONMS=-PER-VOLT

L4

+300Ve—0 -+ 150V

FO!
METER WITH TUNER SET ON CH. I3, NO SIGNAL,II7V. A.C +8 VOLTAGES

HIGH SIGNAL LEVE

AT HIGH LINE (125 VAC) &
L

SCHEMATIC DIAGRAM WT86X77 TUNER

UKk

+8 UNF +8

N our
FROM SERIES  TO TUNER

REAR W5

REARW |

FRONT #}

FRONT #3 REAR ## 2
1-F FROM Cia
UNF TUNER b
i
m S,
)
Ti02
e
g FRONT # 5 ERORIS 2
INPUT - ~
) cur
Lizs
Tion pY
e
HIGH BAND ¥ i
COUPLING
SCHEMATIC DIAGRAM Az
WT86X78 TUNER [,
TEST
onrT 39k i
VIO2A
/2 6U8 /6£A8
MIXER
/!ru‘z
i
S F ALIGNMENT
iy ™ sest o
62K SONT
Ril4 !C L]
22K 53
moY v
2K
g2
(‘,:c',%‘o 500 oo om WAFER INDICATES THROUGH CONNECTION ) 1600 TiZy —
2 SWITCHES SHOWN tN POSITION (3 b0 RETY)
3 SWITCHES VIEWED FROM F Gy
4 K REPRESENTS COMMON REFERENCE PONT ON WAFERS
AGC 3 UNLESS OTHERWISF NOTEO +275v 6.3V AC +135v OC 1-F OUTPUT

Krt000  M:1,000,000
RESISTORS ARE (/2 WATT
CAPACITOR!

6 FOR DC VOLTAGES USE VTVM OR 20K OMMS-PER-VOLT
METER wITH TUNER SET OK CK 13, NO SIGNAL, 117V, AC

bC FILAMENTS
+290V. + 140V
+8 VOLTAGES AT HIGH LINE (125 AC) &
HIGH SIGNAL LEVEL




"*U3"’ WITH VOLTAGES AND WAVESHAPES

vIi6
41 25MC a725MC 210EP4
vnoa jiRan AR V105 Y150 vVIoe PICTURE
VHF TUNER cise Lisy  SEWE INBTA TEST T 12D07 TUBE
WTBEXTT OR WTBEX78 __ - A ce muu H m IR0 IF e —OET_ __ _ eow VIOED amP UDI0 TAKE-OFF
:— OUTRUT CIRCUIT ) ] US> LISe | LISS Lis? B45MC TRAP 1
L35 RISO cs2 TS I 7153 22uh  66ph ) 56N B2un m TO PIN w6
i plo2a = P vi3A
on v zn TEST
£ 3“ e
§ TEST |
Peom 1 @
i ; 105V €193 105v 59 40v 7
\ 3 RI76 | 135v
800 800
] a0 C154 cIs7 75 2K FOCUS
| |ox ' 22 e L2 JUMPER,
| 560 - 470 RI73, 4 i
- A—-—'--‘ RiS3 RISS X RIS7 17K i 30008 7 3i0v
12% oK ? 5
2] il S A 5 S B {
1 a 180K RIBE RIT9
—— — ALY R18I
WA BRN[REDIOAG ;7 800 = 200K -+ 1'8m hRet 5
BRIGRTNESS
»9ov A R158 v
FiL +3sV +135V 3qE: T84
T‘E’;:ER 3600,5w, socq‘L 1000 gigg 47V +135v ciey
+ ?75V TESY n ®- 10
POINT v - 100K 79l -
+275v 10K T =9
TUNER AGC _ ) 192 _Ring 5
TANCE viac 6OV 66K 200K RI7: | RI74 Li71 .
LOCRREE a1 VOLTAGE MEASUREMENTS ARE N RESPECT i3S 37_"'“*'“ LiED cleg_[C'?_[ 4678/ o CUT IMCERL, SRS z" A e +275v 3
3200 TO CHASSIS MEASURED wiTh & vTvm, §oL000 WL LO00000 04r = 5 ooy o 2iM — *  Tw 60V
co~m0|.s SET FOR NORMAL OPERATION. CapACITORS LESS TMAN | +af |
e R3 L VHE TV NOMINAL LINE aNTEANA D {ED 0 CLAMP | puaam I95v 4
ant 470 s S TERMINALS SHORTED - ~- Res '35" | ~
* SCOPY i W svnc
.  VARIES wiTw CONTROL SETTINGS.  3,5C0P% STNCED AT vz veny, Freuticr | +  qm oY
3300 WAVESHAPES TAKEN WITH NORMAL SIGNAL I+275\, °U' °' sv A Y VERT BLANKING PULSE
PHONO APPLIED w
BN ny]owrce viias vits vios i T8
K
iwpuT @ 30 174 678 /6T8A  6AQS /64054 -+ SONT e 1000V -
eIy g2 4 AUDIO AMP AUDIO OUTFUT vear osce 1400V 209l ¢raze 33K
POINT AUO 4 R305 R307 an 48v 4700
m”°¥’€‘ OILuEGE K vIOoT? 1 l ‘5°°V
b YOLUMI 6BYS — ==
1 POSITION PR Gt L CLIPPER. NOISE -
VII3A LL— | o7 R0 CANCELLER +275v R213 R219 B+ 8005T
E=—————g— 3M M {COLD)
1/2 6BW8 30; ez L R31} 120 oTonen
AUDIO I-F AMF 1600t ":;'i)o; R308 5 470K Tt [ L0 HEIGHT gazid 600K {HOT)6LO
TO TITY 8oV Vil4a —® 309 235V guug  '0000 \T'm W R209 /210 wov] 5% T200
UDIO 1/2 s're /GTBA bos i 55y ¢
TAKE-OF F - RATIO s 33 s
! I ESr -35v, n
~v €208 €205 f b
1 4
ov L 000V i !
Lec3na 1ox %' .C208
= 30ut T 033
350v | 33y YEL
) . Ton
R20’ Rzl
fex 330K a8
[ €207k <5600
680 T
L]
v st
v NOTE - W HOLD _J_ WHITE
FOR 2 SPEAKER MODEL L d
+275Y sk wiRenG 18 2. +135v HEAVY WMITE
3 SPEAKER MODELS * %
235v— Vil
w3
ATy ¢ _L T MV RECT
vII3B L2%0 vIo9 P m'r vio s
/2 6Bwe HOR_sTag |, SCGT * 05 euT 250
V. B+ PHASE DET y HOR MV HOR OUTPY w5
BROWN 250 R
»+ 135V 39 - ((%oR R270 Y]
l l /\/\|5V & 4 a257 3 33K 3a0n
. Ca ™
TRea008, 8 e o7 Soiny VI @~ Hord 3t 138V 1252 g
35V BO‘OV POINT' R255 Rz | HOLQ RZ38 ¥
12X , | T X poi c264
i7ovEsT ok
S5V “ (0 oy
. o TO VHF 8 UHF ‘332 %";5’ , / 850 a0l
¥ TUNER FIL o= polaviy M
:“331 : Yot s/ L ' ] z, 2en gaxact
)/ y +
2007 4/ Tea Y ook P s R34V 21 R236
= 330K |\ 66K 120
s 120
Vi vior  skavios 3l vio4 | 3L vios >
xacr obws 666 6826 |, Desz6l . DEEwS { w-1094366
3 1 Lecass ' i R260 c259 « 0440t ARROW INDICATES
- L1203 e 820 820 INCREASING WIDTH F250
L L 4 e L a8v R ) = 4/10 AMPS
F402 1S FORMEO FROM A 1* LENGTH 4
OF 426 WIRE 275V

R

o000 0000000 0%co00000008 o0

-k DENOTES BOARD GROUNO
74y DENOTES CHASSIS GROUNO



Tele-[Clves

“M4” SCHEMATIC

Preliminary diagram for ‘‘M-4‘ line of General [ 1772410, 11, 12
Electric receivers. These receivers use 110-degree MODELS 2172419, 20, 25. 26
electrostatic focus aluminized picture tubes. '\ 21C2440,, 41', 42', 43, 45, 46, 60, 61, 65
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“M4” WITH VOLTAGES AND WAVESHAPES
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Fig. 1. Horizontal output and blanking circuit used in *'J"” line of Gen-
eral Electric receivers. The **J” line includes Models 21730, 31, 21C347,
Tele-Clue E-231 8,9,50,and 51,
TELE-CLUES E-229, 230 AND 231
R287 and R288 reduced in value
The vertical dark stripe on the right side of the above photographs shown in Tele-Clue E-231. As the resistance of R288 is decreased the
was caused by a change in the value of resistors R287 and R288 shown bar increases in width spreading toward the left side of the screen.
encircled in Fig. 1. R287 had changed to about 2K and R288 to about Should only one resistor change in value it causes only a slight shading
T0K. If R288 is reduced to about 6K it produces the wider biack bar rather than a black bar.

THIS page of Tele-Cllues has been punched The letter which precedes each Tele-Clue
for insertion in your Tele-Clue binder. These number identifies the circuit in which the
binders which econtain two hundred and defect exists. Please enter the Tele-Clue

O G OO0 0000000000000 O0C0OCO OGO OS

twentv-eight Tele-Clues and an index sheet
are available through your local G-E tube
distributor.

number in the proper column on the index
sheet according to the key letter which
precedes each number.
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TELE-CLUES D-232 AND 233

Defective 6K6-GT Vertical Output Tube

tary slowing down of the vertical sweep as it approaches the top of the
screen. This slowing down of the sweep causes several “scan’ lines to
be bunched and produces the white line.

The white horizontal line near the top of the above Tele-Clues was
caused by a defective 6K6-GT vertical output tube. This particular
condition has been termed *Albino Gechi' and is caused by a momen-

[ SEWEMECTADY |

TELE-CLUE M-234
RI175 "open’ or increased in valve

The “snow' shown here was caused by an increase in the resistance of
R175 (20 meg.) shown encircled in Fig. 2. This resistor establishes the
delay bias on the r-f amplifier and when it increases in value or is
‘‘open’ the negative bias voltage is increased and cuts off the 6B58 r-f
amplifier tube. In some cases a new 6B58 will temporarily improve the
condition, however in a few weeks or months the “snow" will begin to
appear. The only permanent cure is to check and replace R175. The
receiver used for this photograph was a U-2 model although the same
circuit is also used in a great many other General Electric models.

TELE-TIPS

No. 77, It the selenium rectifier is replaced in the “N’’ series
General Electric receivers be sure that the replacement has the
correct voltage rating. Standard selenium reetifiers are rated
for a maximum input voltage of 130 volts. Since a transformer
is used in both the 177 and 21" “*\" series receivers the voltage
applied to the selenium is considerably higher than 130 volts.
A 130-volt selenium will either hurn out immediately or have
an extremely short life.

The selenium used in the 17" receivers cannot he used in
the 21" receiver hecause of its lower voltage rating. It is possible
however, to use the selenium normally used in the 21" receiver
in either the 17" or 21" receiver. The General Electric catalog
number for the selenium used in the 17" receiver i= n-RER-019
and for the 21" receiver the number is n-RER-022.

TELE-CLUE E-235
Inoperative 6 AX4-GT Damper Tube
An inoperative damper tube produced the above condition on a Gen-
eral Electric receiver using the *U2’" chassis. This might be somewhat
puzzling to some servicemen, since in older model receivers the screen
was completely blank when the damper tube was inoperative.

L]
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135v
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* 5600
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= 153 CONTROL
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TUNER Ri67 RI89
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22 v vilag 33M
cies cl69 \|/ $Ri65 4 Ly 678
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cut
s
E
TO ViOT?
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Fig. 2. AGC circuit used in ''U2" line of General Electric receivers. The
U2 line includes Models 2171536, 37,40, 1,2, 3, 4,21€C1548,9, 50
through 60, 62, 3, 4 and 70.
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FILE THIS SHEET IN YOUR TELE-CLUE BINDER
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TELE-CLUES G-222 AND G-223

The defect shown above was due to what is known as a ‘singing”
picture tube. In this instance, it was a 24ALP4 which is ¢ 110 tube.
Photographs do not clearly indicate the condition because it appeared
as a constantly changing horizontal wiggle mostly on the right side of
the picture. Since the Tele-Clue on the left did not show the condition at
the normal vertical frequency, the vertical hold was adjusted to produce
the picture shown on the right.

The reason this type of defect produces “'singing’ is due to an arcing
either outside or inside the picture tube. Outside arding (or singing)
usually occurs at the point of contact between the outside conductive
coating and the grounding spring. Interno! arcing usually occurs at the

point of contact where the spacing clips on the high-voltage anode
cylinder of the electron gun assembly make contact with the internal
conductive coating. The electron gun was shown in considerable detail
in the Vol. 4, No. 5 issue of Techni-talk.

External arcing can usually be corrected by changing the point of
contact. The grounding spring may also be changed slightly in shape to
provide a larger area of contact. A piece of tape can also be applied to
hold the spring in contact with the conductive coating. Obviously, there
is very little that can be done by the service technician to correct
internal arcing.

TELE-CLUES A-224 AND A-225

The above condition was due to an “‘open’ in one side of the deflec-
tion yoke in a General Electric receiver using the “U-2" chassis. Inas-
much os the two horizontal deflection coils ore connected in parallel, as

THIS page of Tele-Clues has been punched
for insertion in your Tele-Clue binder. These
binders which econtain two hundred and
twenty-one Tele-Clues and an index sheet
are available through your local G-E tube

distributor.

shown in Fig. 1, an “open’ in one coil will produce a picture as shown at
the left, whereas an ‘“‘open” in the other coil will produce the condition
shown on the right. Check connections before replacing yoke.

The letter which precedes each Tele-Clue
number identifies the circuit in which the
defect enter the Tele-Clue
number in the proper column on the index

exists. Please

sheet according to the key letter which

Pl'l‘(f('lh‘.\' ('Ll('ll numlu-r.
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TELE-CLUE F-226

The loss of vertical height was due to a poor connection between the
heater winding ground rivet and chassis. Another defect due to this
same condition was shown in Tele-Clue F-220 which appeared in the
last issue. It is impossible to predict just what circuit or circuits will be
affected and a considerable amount of time can be spent checking
circuit components. One indication that resistance has developed is the
appearance of the chassis around the ground rivet. Due to electrolysis,
the area surrounding this rivet may be discolored. The location of this
rivet was shown with Tele-Clue F-220. Tele-Clues E-227 and E-228
illustrate another condition caused by resistance in a ground rivet.

VERT | |
20 1
} 22008 200 3R yepr 8 HOR |
: e f|
14 |
! 2 5 t 9'
i 560 s6n | |
WHITE
|
| 8 |
lRazl < I
122008 200 |
b4 l
RED | 3 |
I 1 | (O
HEAVY WHITE

Fig. 1. Wiring diagram of deflection yoke used in many
General Electric receivers including the *U-2" chassis.

TELE-CLUES E-227 AND E-228

The condition shown here is somewhat different in appearance than
Tele-Clues F-220 aond F-226. It was caused by the development of
resistance in a ground rivet on a General Electric O™ type receiver. In
this case, however, the rivet provided the ground connection for the
picture tube heater as well as capacitor €-257 in the “anti-hunt”
portion of the horizontal oscillator circuit. This circuit is shown in Fig. 2.
The difference between the picture on the right and the one on the left
was due to the amount of resistance. Low resistance produced Tele-Clue
E-227 and high resistance produced E-228.

TELE-TIPS

No. 76.  An unusual defeet was found recently in a
21" recciver with reduced high voltage. After cheeking
numerous components and voltages. the fault was found
in the plate cap connector of the horizontal output
tube. Since the wire is not soldered to the plate cap.
corrosion had developed at the “pressed™ connection.
Mechanicallv the connection was solid but electrically
it was practically “open.” Alittle flux and solder at the
point of contact brought the high voltage back to nor-
mal.

There are two ways of curing the trouble:
(1) Solder the ground rivet to the chassis. Use a sufficiently hot iron
so a good bond is made.
(2) Remove the filament lead from this particular rivet and connect it
to some other ground rivet nearby.
When a poor ground exists on the rivet a-c from the filament of
V109 is introduced into the horizontal phase detector circuit causing
the effects shown here.

|
N\ TEST POINT
¥ir

R260 €259
’ it
/ sl 1000 |
12k 3 R2663
W 2.2M

F & L2353t
c258 HORIZ,
.0047 67n| STAB,

RZ%B b3 v

8AD GROUND t2

CONNEGTION +215v E2ov
6.3V AC. 2

Fig. 2. Diagram of horizontal oscillator circvit showing common
ground connection for capacitor C-257 and picture tube heater.
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T e l e - c l u e s ’ FILE THIS SHEET IN YOUR TELE-CLUE BINDER

TELE-CLUES F-214 & F-215: The 120-cycle bars seen in Tele-Clues F-214
and F-215 were caused by a gassy 5U46 rectifier tube. These bars could
also be seen in the background on some stations, but varied in in-
tensity on different stations.

TELE-CLUES D-216 & D-217: The horizontal striations shown above may
be caused by an open damping resistor across the vertical deflection
yoke coils. It may also be caused by spurious oscillation in the vertical
blocking oscillator transformer or a change in the time constants in the
vertical charging capacitor circuit,

HIS page of Tele-Clues has been punched

for insertion in vour Tele-Clue binder.
These binders which contain two hundred
and thirteen Tele-Clues and an index sheet
are available through vour local G-E tube
distributor.

The letter which precedes each Tele-Clue

number identifies the circuit in which the
defect exists. Please enter the Tele-Clue num-
ber in the proper column on the index sheet
according to the key letter which precedes
cach number.

TELE-CLUE O-218: The r-f interference shown here was due to radiation
from the 6AF4-A UHF oscillator tube. In this case, the shield was left
off, but similar radiation could result from a loose or poorly grounded
shield.
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TELE-CLUE E-219: The vertical striations were caused 4y a slight mis-
match in the horizontal windings of the defiection yoke. Some universal
replacement yokes may produce this type of defect. If this condition ap-
pears after replacing the yoke, it might be advisable to obtain a direct
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Fig. 1. Chassis layout of General Electric *S" model with location of
heater winding ground connection pointed out.
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TELE-CLUE M-221: The intermittently blank screen shown above was

particularly difficult to locate since its occurrence was unpredictable and

only lasted a few seconds when it did occur. Both sound and picture

would disappear momentarily and then reappear and operate normally

sometimes for hours. The defective component was an intermittently

I open capacitor, C379A, in a General Electric Model 1771, When ca-

‘ pacitor C379A, shown in Figs. 2 and 3, “opened,” the horizontal wave-

form which has considerable amplitude (about 200 V peak-to-peak)

was fed from the plate of V13B through R369, R367, R273 and C351

v to pin 4 of V11, The amplified horizontal waveform was then passed

through R353,C353 and €354 to pin 1 of V11, At this point, due to the

amplitude of the waveform, a high negative AGC voltage was de-

veloped which cut off the RF and IF amplifier tubes. This resulted in
complete loss of both sound and picture.

o . - .
& S )3
F R272

TELE-CLUE F-220: The light ar “washed-out” picture was caused by a e —— LT
poor connection between the heater winding ground rivet and chassis voitan | R23s  mcrume  bRze2
on an “S" type General Electric receiver, The ground side of the heater JoRE T ajon CONTROL “p2uts SRR . .
winding is connected to a rivet located near the 5U4-GA socket as Al 261 P Fig. 3. Sync amplifier
shown in Fig. 1. The resistance between this rivet and chassis could 000 18 $'w“‘ P circuit used in Model
hardly be measured since it wos only about 0.2 ohms. The total heater m:ld“ﬁi oo l,uu 1771,
current of 9.15 amperes, however, caused a voltage drop (E = IxR) of 1 ‘m r P BE?I’ES g
almost 2 volts. Since the tube heaters seemed to have normal brilliance, ” g ‘_‘ VL"J:) ,':l-) | e
a considerable amount of time could be spent checking other com- o5 f‘\r— /‘\\ (Vs ]
ponents. N i F Lo
The above condition is not the only one that may occur due to resistance w38l b s‘,‘,}c"j:,l S S i
at the ground rivets. There are several other visual indications and 22we6 2 ;cuwﬂl l

these will be included in the next issve.
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U TELE-CLUE SCHEMATIC

I e l e | c l u e s Preliminary diagram for ‘‘U’’ line of General Electric
receivers. These receivers use 21”7 and 24" electrostatic

focus aluminized picture tubes.

FILE IN BACK OF YOUR TELE-CLUE BINDER e arcieo 2Bz 2vToso
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Fig. 1. Schematic diagram for VHF tuner RJX-089.
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““MM” TELE-CLUE SCHEMATIC

Tele-Clues
Preliminary diagram for ““MM? line of General Models

FILE IN BACK OF YOUR TELE-CLUE BINDER Electric receivers. These receivers use 90-degree 177025

electrostatic focus aluminized picture tubes. 177026

ot

REAR#S5 102

REAR # 4

00
@1 F outPuT
800

L1s0

| e | yy
— A

REARw!

UNLESS OTnERMSE NOTED
® 1000. ¥ +1,000,000
CAPAGITORS MOHE THEY |« NNF
CAPACITORS LESS THAN I« MF

d L] .. : 4 u“ /.’ D | RESISTORS ARE /2 waTT
| = ’ L Tf "'lt 4
FRONT #4 R = A Tanared__ S Tonen, T08Es ramg
cl?fg.%_ nra O UNF : v ) cos cue ‘1(1. l_ G0 ,zz‘l o CrannEL ,,?}"lf);f.'éﬁ'"
..L,e.,,n@%c.,. ©) L : s, [ A = i
\,( NLATLA 10 UHF 255V o 135v FROM 255V DC
: T rro E 600MA  nEATER oC. D +90V 0C trnmguey SRveeNG
u»« TPIL &S TO UWF 0SC
LllS o
U ro unr
I !
GC | ZSSV i35y
600 Ma I F 5
HTR  QUTPUT YNRUUGN DROPPING RESISTOR
Fig. 1. Schemaotic dingram far RJX-087 tuner used an ‘’"MM’’ chassis.
"MM" CHASSIS
TP |®  Tis4 VIDEO AMP \
VI06
6AU8 TP ¥yT~® VERT, OSC.
CONTRAST " ® rpyy B QUTPUT
: AUDIO I-F LI52 HORIZ. MV o
hed e
RIT4 @ TP o
3RD_I-F N
VERTICAL 5
[ T301  (VIOS 'JFISROSYAB
3CB6 TI52 .
R207 @ R255 R208 R214

2ND I-F vils
BRIGHTNESS RATIO DET ) PICTURE
] 3AU6 TUBE

RI179 HORI!Z, HEIGHT VERT
HOLD LIN.

Tist oL
VOLU& AUDIO OUT g LISt
R306 ® Vi
| 12BO6GA ‘

ON-OFF IST I-F S euT
| HORIZ OUTPU DAMPER
S401 4725MC TRAP ——
LBG rUHF 1I ot ] I A
| I G VIi2 3 v RECTIFIER
I

VHF TUNER i Lixaa)
V|0 (PENTODE) /VIOO\I N
ser_a I \24F4] |

L..\..’_ l pa— I

Fig. 2. Rear view af “MM’’ chassis,




RJIX-086 IPENTODE!
OR RIX-087 {CASCODE vI05 eST Vi06A 75V
N e — 386 VIDEO DETECTOR ASSEMBLY oot IL 12 6AUS ‘ by
r 1 RO F D> S VIDEO AMP. 2UDIQ TAKE-OFF Qﬂ{’ﬂ(ht }
) 53 = 84,3MC TRAP
| L Lisa +180V Ti54 viis

Y ! % PICTURE TyBE
3 G Lers TesT 17avPsa
3T H Elﬁ lzo zg:i (@S

:
3 = W +45V

Qs L1356 R
mL‘u +125v

conthasy S
I Test CONTRASY
POINT e
55
RI24 820, "3 RI7S
FIL  TO UHF|+135V +90V s;;b o 4 2200
TO UHF 178
< 70% Ri82
I [ 2 - : 22M
P k179
., 255V J- — 200m .
S:Cl ICIG‘ RI®2 RI7¢€ Fm’mﬂ o
047 \
| UL 220 5600
VW gy i = L3 2 M +135v
ANT  4fog ULOCRL Sb DSTANT TuNr R o " +2s5v
y INPUT e
w5 - &0V =
3IM 330 ToNE Al _ _ _ 8162 T |
— sk L : B L oo 800V
g3 = Rl VEKT MV— VERT OUTPYT FEY
V1084 I 1 %
- 12 578 = +255v ate
T
e 0 UHF Ramo pe ® (P oul
UNHF 7 M TUNER Or—_____ _%0‘71 zmrﬁ:tc?févs VIO6B _— Be 800ST 500V
RS a3oy (0 /304 g 2 €tus 130 .
‘"T L A —ba vVIO8B ILFFER : R / 33k
b - 220 |1csou 2n TEeagae | 4 sTn = VERT -
] 7301 00 3048 . cas 1~ c2n YORE r 1
v r_ ] I e ! o9 e (FICEE S : S A4 el <+ (T8 T200 P.Lezss |
St p= - ) - T i 66K 20005203€ § 1000V | g y¢ T
AUDID1-FanD I 2000 Eon - e i ]iooov |
el sze2 | | 2.2x | |
= 2500f] od 239
| it | 22044 | L2 |
| | gs203a T éco |
s20 | R | w YEL. [
i A e [
I ] T 2.2n
L—— —— Ca04 R220
‘_\,} I “Z a0 M0 Reo ~
= 4 3s0v \ 5%
®
VOLTAGE MEASUREMENTS ARE IN RESPECT o - -4
10 CHASSIS WITH A 20,000(1/VOLT METER, 5228 ~ L
WITH CONTROLS SET FUR NORMAL # g Gar 5208 +255v
OPERATION, NO SIGNAL APPLIED - €209 65V
22 .05
AMEASUPED WITH VTV
«VARY W Tm CONTRO. SETTINGS e - .
ASCOPE SYNCED AT | ¢ VERT FREC.TNY -
@ a 5COPE SYNCED A7 1,2 MOR T FRLILENCY
Wa. £ S=4FES TAAEN WiTh NORUAL CONTROL ES S
B e SETT A3 R AORMAL SIGMAL APPLIED p o L s -
270V
0.5v vz
[}
- L = B ooy 1x24
3 T Too viioAa d 4
[P / \ v, RECT,
HORT M., Vil
128066Ta
R0! Ca01 RS HORZ QUTPU
(T 560K esTYT
750 dbwr PONT
'y 150V
SEIEN UM
'r A ZTJ Dr-AYSG_ R2%4
E s
r 1 13y
vILY Ml e \ VOS yins w4 VIO [vasia 234
b 12AN4GA  12BQ6GTA  6C VT LAY ~Ave wWes  dags 3206 | J. | 1200 c}‘;’o‘(‘ ®256
R402 83y : + I won 0AMPER 1ox
N jYasi8
. G AN L252
a0, 25% ca0n ;%‘o‘? [H Lia = czlas +255V
S ) e e e Ve A0S vics P ‘I' o108
ALy 3 & w0.23
LR b W 3Au6  STA 1ICAS €8Cn +500y P
aw wei094 193
- c262 o =
lczél'z\?v '\. o 5 H R266 X RI6Y
o ) 270w 3508
s :E Py TCTgOI W L W 2100V
1a

NIRRT R OO RO C o
RENEFAFTR 'Y I_ l 41200 e
= % €55 OTHERA SE WTED e _ .
=+ 000  W:1,000,000 i
T APACITORS MORE “HAN IPA'WF
CAPAPORS LESS THAN 1+ MF 15V
RE SISTORS ARE 1.0 WA'T ,

Fig. 3. ‘‘MM’‘ chassis schematic.

0O 0000000 0900000000 @900




“Tele-Clues

Tele-Clue No. C-73—Short between filoment and cathode (terminols 8
and 9) on 12AT7 video amplifier in 1273 receiver.

7. WRGB!

RS ';S(HEmTlCY

Tele-Clue No. K-73—This is also the resuit of a short between cathode
and heater in the 65L7-GT Sync Amplifier and clippertube and the same
explanation as given for Tele-Ciue No. 74 will apply here. The only
difference is that horizontal synchronization occurs so that the black
border can be seen at the left instead of at the right of the picture tube.
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Fig. 1. Horizontal A.F.C. and muitivibrator circuit used in the Westing-
house Model H-606K 12 chassis No. V-2150-111 TV receiver.

FILE THIS SHEET IN YOUR TELE-CLUE BINDER

AFFILIATE

Tele-Clue No. K-74—A short between the cathode and heoter in the
6SL7-GT Sync Amplifier and clipper tube used in a large number of
General Blectric chassis will result in a picture similar to either Tele-
Clue No. 74 or 75. The controst control has little or no effect. Horizontal
synchronization is extremely critical with a horizontal jitter or weaving
present most of the time.

Tele-Clue No. E-76—This defect in horizontal synchronization which was
the only point where horizontal sync would occur indicates a phase
shift in the horizontal oscillator circuit shown in Fig. 1. This circuit is
used in the Westinghouse Model H-606K 12. A similor circuit, however,
is used in a considerable number of TV receivers. This defect was caused
by a change in the value of R453 from 220,000 ohms to 8000 ohms.

EGINNING with this issue, the page con-

taining Tele-Clues will be a separate sheet
punched for insertion in your Tele-Clue binder.
These binders which contain seventy-two
Tele-Clues and an index sheet are available
through vour local GE or Ken-Rad tube dis-
tributor.

Tele-Clues pertaining to defects in the
SYNC AMPLIFIER AND CLIPPER CIRCUITS
will be coded with the letter K. Please write
this reference above the letter K or the index
sheet in vour binder. Also enter the Tele-Clue
number in the proper column on the index
sheet aceording to the key letter which preceeds
ecach number.




Tele-Clue No. H-77—This photograph and the one shown in Tele-Clue
No. 7 8 illustrate the effect of low emission in a picture tube. The picture
with the brightness ond contrast controls adjusted for correct balance
between the blacks and whites was very dull eand had a washed-out ap-
pearance similar to Tele-Clue No. H-60. When the contrast control was
advanced the color gradation between black and white procticolly
disappeared as shown above.

G-79

Tele-Clue No. G-79 & 80—These photographs illustrate the result of o
fourteen inch picture tube which imploded while in its cabinet. The
tremendaus force released is apporent from the condition of the safety
glass in these photographs. Fortunately this type of glass breakage,
which obviously was due to the fracture occurring first in the faceplate,
does not occur very often. In one case this did happen sometime during
the night to a receiver not in its cabinet. Pieces of glass were scattered
all over the service shop and were found imbedded in the wolls about
twenty feet away.

Tele-Cloe No. H-78—This photograph shows the result of advancing the
brightness control on the same tube used in Tele-Clue No. 77. The con-
trast control was returned to normal. The five shading rings around
number 4 should vary in shading from black in the center to white on
the outside. In the above photograph the outer ring is darker than the
next inner ring. This is just the reverse of the normal shading sequence,

G-80

These photographs illustrate that if an implosion occurs while the set

utmost care shouldbe exercised when removing, transporting or repair-
ing a receiver outside of its cabinet. The potential danger is great since
a scratch or defect in the glass of the tube may cause an implosion ot
any time. Therefore it is advisable to use every precaution including
the wearing of safety glasses while working around exposed picture
tubes.

TELE-TIPS

No. 36, There are some arcas where a 'T'V receiver may
be operated on a power line fuquenu slighlly different
from that on which the ll‘dllallllll(‘l‘ is uperalmg This will
result in a slow weaving or “Mae West™ movement of the
picture. This can sometimes be eliminated by changing
the A.F.C. and, or the horizontal oscillator tube. If this
doesn’t work try increasing the value of the capacilor which
filters the power supply to the ('hppc and A.F.C. tube.
The nominal value of this capacitor is 40 mfd. When
this is increased to 100 mfd. the weaving is usnally reduced
to a point no longer objectionable.

No. 37, In some carly model G-E receivers incorporat-
ing A.G.C.. excessive buzz was experienced when the set
was operated on the high band channels. This can be cor-
rected on some receivers by connecting the converter grid

4

resistor to ground instead of to the A.G.C. voltage supply.

No. 38. Considerable time can sometimes be saved
when checking for complete loss of 11V by removing the
connection to one side of the horizontal deflection coils. 11
a short exists in these eoils only when the receiver is operalt-
ing. a resistance cheek will be normal and a check of the
wave shapes will also appear normal. When the shorted
deflection coils are removed from across the horizontal
sweep transformer some high voltage (usually about 50
per cent) will be present although somewhat lower than
normal.

No. 39. A\ compass held a few inches from the etal
cone can be used to determine whether the metal cone of
a picture tube is magnetized as well as the area that is
affected.

N
is in the cabinet, damage would result only to the receiver. However, ‘
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Tele-Clue A81. The vertical foldover which can be seen at the right side Tele-Clue A82. This is an enlarged view of the top right hand corner
both top and bottom was due to a defect in the vertical windings of the of Tele-Clue No. A81 which shows the foldover and vertical retrace
deflection yoke on a General Electric Model 802. Several vertical re- lines which could not be eliminated.

trace lines were visible near the top and extended about one-inch
down from the top. These could not be eliminated by adjusting the
vertical hold, vertical linearity or height controls. Ordinarily a short in
the vertical coils will result in a keystone effect similar to Tele-Clue
No. A-21. This effect was not noticeable in this photograph, however
a new yoke corrected the defect.

NBC

AFFILIATE

Tele-Clue No. E84. This shows the effect of removing the 6W4-GT

damper tube in the circuit shown in Fig. 1. Ordinarily the removal of

the damper tube results in a reduction of the high voltage to a point

where littie or no illumination of the screen is visible. In this circuit
B 107 however, the high voltage was not noticeably reduced and there was

Tele-Clue No. A83. This illustrates another unusual defect in the de- a gradual change which took place during a two minute period after

flection yoke. In this case the width is reduced and again without any the damper Wlbe gll‘“ ;‘emoved. After this period the test pattern ap-

noticeable keystone effect. This photograph was taken of a Westing- peared like Tele-Clue No. E85.

house Model 619712 chassis V2150-176. This same chassis is also used

in Model 617712, The horizontal output circuit for this receiver is shown

in Fig. 1. . = . . SN
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identifies the circuit in whieh the defeet exists. Please

enter the Tele-Clue number in the proper column on

the index sheet according to the key letter which

precedes each number.

Fig. 1. Horizontal output circuit used in Westinghouse models H617-
T12 and H619T12 chassis V2150-176. — - = = . -



Tele-Clue No. E85. This photograph was taken about two minutes
after Tele-Clue No. E84. There was a gradual change to each side of the
test pattern until it looked like the above photograph. The test pattern
looked like this as long as the damper tube was out of the circuit.

Tele-Clue No. C87. This is an enlarged view of the area between the
frames shown in Tele-Clue No. €86. The vertical sync pulse has dis-
appeared completely. This area should appear like that shown in Tele-
Clue No. C88.
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Tele-Clue No. C86. This is a somewhat unusual defect which could take
a considerable amount of time to run down. The picture was very dark
and looked as if the contrast control was advanced too far. This control
however, had no noticeable effect on the picture. The horizontal sync
was critical and the vertical would jump a frame quite frequently. This
condition was caused by a leaky capacitor €290 in Fig. 2. Because of
this a positive voltage (50 V.) appeared on the picture tube grid. This
circuit was used in the following General Electric TV receivers:

oM 10C101 1274

10714 10C102 12€107
1075 12K1 12C108
1076 1273 12C109

Tele-Clue No. €88. This photograph shows a normal vertical sync
pulse as it should appear between frames. If this is compared with
Tele-Clue No.C87 only three dots appear in the area where the vertical
sync pulse should be. A discussion of the synchronizing pulses and their
functions appeared in the Vol. 2 No. 1 issue of Techni-talk.

Fig. 2. Video amplifier and d-c restorer circuit used in the General
Electric receivers shown under Tele-Clue No. C86.

40. A piece of scotch tape placed at the edges of the
raster will provide an easilv removed marker when making
circuit changes to obtain more width or heiglht.

41. The substitution of a 6V6-G'T" for a 6Kk6-GT in the
vertical output circuit will usually provide additional height.

42. Noise in Dumont Input tuner can usually be elim-
inated by cleaning the contact surfaces with carbon tet.

13. Raster flashing in G-E Model 805 series U and W

version receivers caused by automobile ignition in weak
signal areas can usually be eliminated by transferring the
B— end of R276, which is the 2.2 megohum grid resistor for
the 12AT7 second video amplifier (V8B). to pin 7 of the
6ALS (V22) discriminator tube, and by connecting a 120
ohm one-half watt resistor between pin 8 of the 12AT7

(V8B) and B—.
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Tele-Clue No. J89. This condition was caused by spurious oscillation Tele-Clue No. J90. This is the same clefect shown in Tele-Clue No. J89
in the 6C4 HF oscillator used in a Westinghouse Model H-604T10. The except at a different setting of the fine-tuning control. A similar effect
frequency which is indicated by the number of vertical or diagonal may be caused by any RF getting through to the grid of the picture
lines, could be varied by adjusting the fine tuning control. The lowest tube. The interference shown above could be varied by adjusting the
frequency appears ohove and the highest frequency is shown in Tele- fine tuning control which indicated that the HF oscillator was at fault.

Clue No. J90. The shield over this tube had no apparent effect, however,
another 6C4 tube entirely eliminated this defect.

Tele-Clue No. E92. The bright vertical bar and loss of horizontal syn-
chronization was caused by €363 in Fig. 1 being open. This condition is
the result of blocking the horizontal sweep generator. It usually is
brought about by improper operating bias on the horizontal sweep
oscillator tube caused by open, leaky, or shorted components in the
grid bias circuit. A ready check to determine whether this is the source
of the trouble is to observe the waveshape with an oscilloscope across
the sine-wave oscillator tank circult of tube V12B. If the amplitude and
waveshape do not check with published data, the components R 366
or C 365 should be checked.

Tele-Clue No. L91. This is a photograph of a CBS color transmission
which was received from New York City a distance of about 160 miles.
¥ your area should receive color programs using the CBS color system,
a considerable number of people will probably believe their sets are
defective since adjustment of the horizontal and vertical hold controls
will only produce a picture similar to that shown above.
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HIS page of Tele-Clues has been punched for
insertion in vour Tele-Clue binder. These
binders which contain eightyv-eight Tele-Clues
and an index sheet are available through your

68K
—— i ]()(:al G-E tube distributor. .
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220 T . i ber identifies the eireuit in which the defeet exists.
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' letter L, on the index sheet in vour binder.
Fig. 1. Horizontal oscillator circuit used in most General Electric

recelvers, i
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Tele-Clue No. E93. The vertical black lines were due to a slight arc
developing at the solder connection to the plate of the 183-GT high
voltage rectifier. This is similar in appearance to Barkhausen oscillation.
The similarity is probably due to the various frequencies developed by
the arc falling in the same range as Barkhausen oscillation.

Tele-Clue No. E95. The dim picture with poor horizontal linearity,
insufficient width and excessive height was caused by an open in the
+5 mfd capacitor € 377 in Fig. 2. This condition is a result of placing a
high impedance in series with the horizontal defiection circuit and is
caused by an open or very low capacity value of the series capacitor,
€ 377, to the horizontal defiection coils. This reduces current to the
horizontal defiection coils; however, the shunting resistor R 377,
passes some current to the coils when capacitor € 377 is open, thus
permitting some sweep but with reduced picture tube anode voltage.
In some receivers, resistor R 377 will overheat upon opening of ca-
pacitor € 377 because of excessive current. High leakage in capacitors
€ 373 or € 374 will produce similar resolts except that the linearity
will be better.

Tele-Clue E94. The increase in horizontal and vertical size as well as
the loss in brightness indicates a loss of high voltage. This was caused
by a poor connection which developed an arc under the rubber cover
at the anode of the picture tube.

Tele-Clue No. E96. The displacement to the left shows the effect of
shorting out the .5 mfd capacitor € 377 in Fig. 2. This condition is the
result of additional d-¢ lowing through the horizontal defiection coils.
If this capacitor shorts out it may be impossible to center the picture.
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Fig. 2. Horizontal sweep output circuit used in most General Electric
receivers.

TELE-TIPS

No. 44. 1f neck shadow is present after the deflection
yoke has been replaced try using a voke with a ferrite core
such as General Electric RLD-024 or RL1)-025 or Merit
Type MDF-70.

No. 45. Before attempting a major soldering job such
as changing the power transformer, try placing cleansing
tissues under the soldering area. This will catch the solder
drippings which sometimes cause a “hard to find” short.

No. 46. The width can be increased in circuits similar
to that shown in Fig. 2 by reducing the value of capacitor

4

C 377. This will decrease the high voltage but not as much
as additional capacity across the secondary of the horizontal
sweep transformer.

No. 47.  The substitution of a 6W6-GT tube for either
a 6KR6-GT or a 6V6-GT tube in the vertical sweep output
circuit will result in a considerable increase in height. The
filament current for the 6W6-GT is considerably higher
(1.2 amps) than either the 6K6-GT (0.4 amp) or the 6V6-
GT (0.45 amp).
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Tele-Clue No. J97. This is a photograph of a typical straight wire
incandescent lamp, which may cause interference in the 60 to 70
megacycle frequencies (Channels 2, 3 and 4). Lamps of this type have
not been manvufactured since about 1925, however, a considerabie
number are still in use in such places as attics, fruit cellars, closets, etec.
It is very rare for a modern General Electric lamp to cause interference;
however, the type shown above may produce a high frequency oscilla-
tion. The main points of identification are the filament shape, the clear
glass bulb and the tip.

s s
Tele-Clue Nos. J99 and J100. Two more interference patterns pro-
duced by the type of lamp shown above. The black bands in the photo-
graph on the right are the result of operating the lamp close to the
receiver.

The high frequency oscillation in the lamp is not produced by any of
the conventional methods. In principle, it relies on what is called the
Barkhausen theory.

The Barkhausen theory requires several conditions and a certain
geometry of the parts and layout in order to produce oscillations. In
an incandescent lamp of the type shown, the ends of the filloment wire
act as a cathode and then an anode on each successive haif cycle of the
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Figure 1. Syncamplifier and clipper circuit used in a number of General
Electric TV receivers,
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Tele-Clue No. J9B. This shows one type of interference pattern pro-
duced by the lamp shown in Tele-Clue No. J97. Due to these lamps
being used intermittently in such places as porch lights, closets, etc.,
they may be rather difficult to locate. Another factor is that this type
of interference may cover a radius equivalent to two city blocks, par-
ticvlarly in low signal areas. In some cases the interference pattern
may move either up or down on the screen until it is no longer visible.
The radiation from a lamp of this type can be shielded or dissipated by
use of metal reflectors but no one recommendation will apply to all
installations. Therefore, the simplest remedy is to find and repiace
the guilty lamp.

alternating current. Assuming one side to be negative, the fillament
emits electrons which are attracted by the opposite wire which is
positive. The electrons accelerate roward the wire, with most electrons
passing the anode. The inside glass surface of the bulb builds up a nega-
tive charge and as the electrons approach the glass they are repelled.
In addition, the anode is still positive, attracting the electrons, and
causing them to return in the direction of the anode. On returning to
the anode the process is repeated, the electrons overshoot the wire
anode and enter a negatively charged cathode field. The electrons
take an elliptical path about the anode which creates a high frequency
current in the anode,

This page of Tele-Clues has been punched for insertion in
our 'l‘v\c-(:luo binder. These bhinders which contain ninety-six
Tele-Clues and an index sheet are availuble through your foeal
G-F. tube distributor.

The letter which precedes each Tele-Clue nunber identifies
the circutt in which the defeet exists, Please enter the Tele-
Clue number in the proper column on the index sheet according
to the key letter which precedes caeh number, Tele-Clues
vertaining to THE AGC CTRCUIT will be coded with the
L'llvr M. Please write this reference above the letter M on the
index sheet in your binder.



Tele-Clue No. K101. The above photo illustrates the effect of losing
both horizontal and vertical synchronization. This defect was due to
an open C-354 in Figure 1. However, it could be due to any of the
following:.

1. €351 open.

2. Defective VIOA or V108,

3. Loss of plate voltage on V1OA or V10B.

4. Incorrect value of R354,

5. Insufficient amplitude of composite signai applied to sync ampli-
fler from video amplifier, check video amplifier circuit. A scope
will prove invaluable when used as a signal tracer in this circuit.
The wave form and amplitude should be compared with the
manufacturer's service notes,

Tele-Clue No. F103.

This photo indicates a defective component
which reduces the output B+ voltage. This reduced B+ voltage will
affect both horizontal and vertical sweep and will also give reduced
picture brilliance, The ripple and shadow through the picture is due to
inadequate filtering of the “B" suppiy. This was caused by an open
€452 in Figure 2,

Tele-Clue No. M102. This condition is typical when a component fails
in the AGC circuit. It may result in the contrast control having little or
no effect on the picture, If the contrast control has little control, it
may be due to leakage in one of the capacitors such asa €261 or C251.
Since the impedance of the circuit is high, leakage in the order of 1
megohm or less may cause trouble. A completely inoperative control
may be the result of a shorted capacitor or a ground in the AGC system.
This was caused by a shorted €251 in Figure 2, however, a short in
€261 or an open in L258 may result in a similar condition.

Tele-Clue No, F104,

This illustrates another defect due to inadequate
filtering. The dark shaded bar is caused by hum in the picture tube
grid circuit, while the waviness in the raster edge is the result of hum
in the horizontal defiection circuit. This was caused by an open €453
in Figure 2,

s . Figure 2. Selenium rectifier type
~— ot P Y AT B B+ power supply used in @ num-
B N sz ) ber of General Electric TV re-

. 4 ceivers,

No. 48. Receivers using plug-in segments in the head-end mna
develop intermitient oscillator operation. This may cause the Hf‘:
oscillator to shift frequency or stop oscillating entirely. In many cases
this can be cured by removing the segment and resoldering each
connection.

No. 49. A shift in the HF oscillator frequency resulting in the
icture either fading or disappearing completely on some General

lectric receivers may be due to the ?2 mmf{d capacitor (C212). This
capacitor is connected hetween the channel switch rotor in the
oscillator grid circuit and B —. This can be replaced without removin
the head-end although at first it may appear to be impossible. It wiﬁ
probably be necessari' to replace the 10K resistor (Rp216) as this is
connected in parallel with C212 with the ends soldered together.
First clip the end of these two components which goes to the front

4

section of the channel switch. This should be pushed back so that the
clipped end doesn’t touch anything “hot.”” The two new components
should be connected in parallel between the switch terminal and the
B— lug which is only about one inch away and easily accessible.
This lug is located on the head-end chassis near the vertical output
transformer.

No. 50. A General FElectric TUBE PULLER will protect your
fingers when removing hot tubes. [t is made of 14-in. sponge rubber
with a raised rib to guide you when inserting miniatures. Fits all types
—glass, metal, seven-and-nine-pin miniatures. See your distributor.

o. 51. When using a buiﬁ)t-in antenna on a TV receiver with a
metal back cover, be sure the leads are connected from the outside.
In some cases r-f inierference similar to Tele-Clue J90 may appear
if the leads are run inside the metal back cover.




Tele-Clue No. F-105. This defect was due to an open developing in the
10 mfd capacitor C379-A in Fig. 1. The vertical hold was unstable and
synced in slightly above normal. The horizontal hold was also unstable
ond would only sync in with the blanking bar either at the left as shown
above or at the right as shown in Tele-Clue No. F-106.

Tele-Clue No. K-107. The above photograph was taken with the contrast
control set at minimum (counterclockwise). The defect shown here was
due to SOK ohms leakage across C-354 in Fig. 1. incidentally, if this
capacitor is completely shorted, horizontal oscillation is *'killed,”’ resulting
in complete loss of any illumination on the picture tube. The vertical
syncs slightly above normal as can be seen in the above photograph.
if C351 is leaky the picture will appear practically the same as the above
except that the vertical will sync at the normal point,
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Fig. 1. Sync Amplifier, Clipper, A.F.C., and Horizontal Oscillator circuits
uvsed in o number of General Electric receivers.
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Tele-Clue No. F-106. This is the same defect as shown in Tele-Clue No.
F-105 with the hold control adjusted so that the blanking bar syncs at the
right.

{ii

Tele-Clue No. C-108. This photograph shows the effect of oscillation in
the video amplifier of a General Electric 10T1 receiver. This defect can be
caused by on open in either one of the 6800-ohm resistors R-233 or R-234
which are connected in parallel with the video compensating chokes
L-255 and 1-268 in Fig. 2. Both of these chokes are wound on resistors
and may be difficult to locate unless the resistor is checked separately.
This same type circuit is used in a number of General Electric models.
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Fig. 2. Video amplifier circuit used in General Electric Model 10T1.

THIS page of Tele-Clues has been punched for insertion in

your Tele-Clue binder. These binders which contain one

| hundred and four Tele-Clues and an index sheet are available
through your local G-E tube distributor.

The letter which precedes each Tele-Clue number identifies
the circuit in which the defect exists. Please enter the Tele-
Clue number in the proper column on the index sheet aceording
to the key letter which precedes each number. !



LINE VOLTAGE VARIATIONS

There are very few locations where the line voltage at the service
distribution box doesn’t vary by at least a few volts during a twenty-four
hour period. This is due to the varying load placed on the power lines
at diﬂ{;rent times during the day or night andpat different points in the
distribution system. The power and light company can partially correct
this condition at the substation, and in this way these variations are
usually kept at a minimum.

The voltage at the electrical outlet which supplies the TV set may vary
considerably more than at the service distribution box. This is usually
due to placing too high a load on that individual line or circuit. If, for
example, appliances such as a refrigerator or a flat iron as well as several
lamps are also connected to this same circuit, a considerable voltage
drop will result whenever the refrigeration or iron is in operation. This
can be corrected by rewiring this circuit with a heavier wire, or by con-
necting the appliances or TV receiver to an outlet in another circuit
which is not averloaded.

Whenever a TV recciver must be removed from the customer’s
home, the line voltage should be checked at that time and noted on the
chassis. This same voltage should then be used when repairing and
adjusting the receiver. If the receiver is repaired and adjusted at the
voltage noted on the chassis, no further adjustments should be necessary
when the receiver is returned. Chances are, the voltage in the service
shop will vary from the required voltage. If so, a variac or variable
voltage transformer can be used to obtain the desired voltage.

Tele-Clue No. F-111. This photograph illustrates the effect of reducing the
line voltage to 110 volts on the same receiver. The height, width, focus and
brightness have all been reduced.

Tele-Clue No. F-109. Line voitage variations will affect the over-all opera-
tion of a TV receiver. The height, width and focus are all affected as can
be seen by comparing the four Tele-Clues shown on this page. The above

Tele-Clue No. F-112. This is similar to Tele-Clue No, F-111 but with the
same defects more pronounced since the line voltage has been reduced
to 100 volts.

photograph was taken after the TV receiver was adjusted for proper
operation at a line voltage of 120 volts,

Tele-Clue No. F-110. This photograph was taken of the same receiver
with the line voltage increased to 130 volts. No other adjustments were
made. The width and height have increased and the black portions of the
test pattern are darker. The definition of the vertical wedges is reduced
near the center of the picture which could have been corrected by adjusting
the focus control.

TELE-TIPS

No. 52. In some General Electric receivers, the 12 mmfd
capacitor (C-212) in the grid cathode circuit of the 12AT7 oscilla-
tor may develop a defect which only slightly changes its capaci-
tance. %‘his results in a reduction in picture quality since adjust-
ment of the fine tuning control andp the oscillator slug cannot
bring the picture carrier to the 50% point on the alignment curve.
This defect is not as severe as that described in Tele-Tip No. 49
and may be more difficult to recognize. The same replacement
procedure described in Tele-Tip No. 49 should be followed.

No. 53. Some General Electric receivers use a 39-ohm cathode
resistor in the horizontal output tube which was added after the
service data was printed. If this resistor is open it may be rather
difficult to locate since a voltage or resistance measurement might
be overlooked as this point is shown connected directly to B—
on some schematics. About +4-4.0 volts should be present at this
point in receivers using the 39-ohm cathode resistor.

No. 54. When servicing General Electric receivers, make
certain that the dress of the insulated lead which goes to the cap
of 19BG6-G or 25BQ6-GT is not disturbed so that it is pushed
against the “Globar” resistor. If this happens the insulation
may melt off after a few hours use and cause a short circuit.

No. 55. It may be advisable to use a new General Electric
17RP4/17HP4 electrostatic focus type picture tube when con-
verting to larger sized picture tubes. ’Fhis will save both time and
money particularly if the focus coil must be replaced. The onl
additional connection is from pin 6 on the picture tube to ground.
If the focus coil is removed a resistor of equal value should be
substituted in the circuit.
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*Tele-Clues

Tele-Clue E-113. The horizontal shifting shown here was due 1o an open Tele-Clue E-114. If capacitor C356 in Fig. 1 is leaky (10K) the picture will
capacitor C356 in Fig. 1. This capacitor feeds the horizontal sync pulses weave considerably but will sync with the horizontal blanking bar near
to V12, If this capacitor is open the control voltage ordinarily developed the left side. The voltage at pins 1 and 5 of V12 will be considerably more
across resistor R356 and R357 and applied to the grid of VI3A will positive than the normal 2.5 volis. Leakage across C357, C359, or C361 or
obviously be incorrect, a change in the value of R356 or R357 capacitors will also cause this same

condition, If R359, R360 or C357 is open, the picture will only sync with
either the horizontal blanking bar at the left as shown above or at the
right as shown in Tele-Clve E-115.

AL EEEEEEEXEZF XX XXX

Tele-Clue E-115. This condition was caused by an open capacitor C358 Tele-Clue E-116. This defect was caused by the same defect as Tele-Clue
in Fig. 1. The picture weaves horizontally and can only be stabilized E-115 but at a different setting of the hold control. The number of hori-
with the horizontal blanking bar at the right as shown or with a number zontal lines which appear will also vary with the control setting.

of horizontal lines tearing the picture as shown in Tele-Clue E-116, A
similar type defect will also appear if R359, R360 or C357 is open,
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THIS page of Tele-Clues has been punched for insertion in
your Tele-Clue binder. These bind.ers which contain one
Fig. 1. Clipper, A.F.C., Horlzontal Oscllilator and Output circuits vsed hundred and twelve Tele-Clues and an index sheet are available

¢ I Electri i : through your local G-E tube distributor.
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Tele-Clue E-117, If capacitor C365 in Fig. 1 becomes leaky (2K) the bright-
ness and width are decreased and several white lines appear near the
center of the pictures as shown above,

Tele-Clue E-119. Leakage across capacitor €366 in Fig. 1 will cause a
vertical white line to appear near the center of the picture and there is
pulling at the top. This defect also causes a slight reduction in the width,

Tele-Clve E-118. A somewhat vnusval condition appears when R366 in
Fig. 1 is open. The picture looks as if every other frame in each field is
dsplaced slightly to the left. A similar defect will also appear if €369
is leaky (1 meg).
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Tele-Clue E-120. Leakage across capacitor C368 (100K) in Fig. 1 will cause
the width to ke reduced with a slight foldover on the left side as shown in
the above photograph.

No. 56. A leaky video i-f coupling capacitor may, in view of the many
different types olyAGC circuits, produce some rather unusual effects on
the picture. These may at first appear to be due to a defect in some other
circuit and thereby cause a considerable amount of time to be wasted in
checking these otEer circuits, A good quick check for a leaky plate-to-
grid coupling capacitor in the AGC circuit is to connect a VIVM to
some point in this circuit. The receiver should be turned “off” for a
few minutes and then turned “on.” If a positive voltage appears while
the tubes are heating up it is probably due to leakage in one of the
coupling capacitors. This is of course due to the rectifier and supplying
plate voltage before the other tubes start operating. When the other
tubes heat up a negative AGC voltage is developed which bucks the
positive voltage down to a normal level.

No. 57. Some of the earlier model General Eiectric TV receivers such
as Models 800, 805, 806, 807 and 809 used a separate globar resistor in
each filament string. This type resistor has a resistance of several hundred
ohms when “cold™ and 75 ohms when “hot.” After these resistors are in
use for a few years they may take somewhat longer to heat up and reach
their normal resistance of 75 ohms. One resistor may also reach its
operating resistance before the other. In some instances the hot resist-
ance increases, thereby reducing the filament voltage on that whole
string of tubes. If a check indicates that one of these resistors is defective
in operation it would be advisable to replace both resistors with a single
General Eleciric Cat. No. R455 35 ohm globar resistor. The only addi-
tional connection will be a jumper wire across the filament end of the
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original globar resistors. Since the original resistors each had a hot
resistance of 75 ohms the parailel resistance was 37.5 ohms, which is
practically the same as the resistar.ce of R155. Incidentally do not ever
short out one of these globar resistors as it protects the tube filaments,
and if shorted the tubes may only operate a few hours.

No. 58. Most servicemen are now familiar with the "zoom”™ type
horizontal size and linearity controls which can be varied over the
complete range by moving the slide adjustment. The other type of con-
trol is varied by turning a screw adjustment. The correct adjustment of
this type control is in most cases a tedious job due to the minute change
for each turn of the adjustment screw. This is particularly true of the
horizontal linearity control and a considerable amount of time can be
wasted trying to obtain the correct adjustment. This type of control can
be improved by enlarging the thread portion of metal collar without re-
moving the two frictien pieces. This can be done by turning the adjustment
screw until it disappears. A rather small head screw driver will probably
be required to accomplish this. The adjustment screw and iron core can
then be pushed out the back of the control. An electric drill is then used
with a drill slightly larger than the adjustment screw to remove the
thread portion of the metal collar. This collar should be held in place
with a pair of needle-nose pliers ta prevent it from rotating with the
drill. When the core is replaced the two friction pieces will hald the
screw section in place but the removal of the thread area will allow the
core to be pushed in or out.
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Tele-Clue No. F-121. Loss of sound,
can be caused by any one of several
the following order:

(1) If filaments are not lighted, check for an open thermal cut-out
in the type of circuit shown in Fig. 1 or an open fuse in receivers
which have a fused line. A check with an a-c voltmeter and an
ohmmeter will also be helpful in locating an open circuit. If the
cut-out (B451) and power switch (5451) in Fig. 1 are OK, check
for an open in R454, the picture tube heater or an open heater
or choke in both filament strings.

(2) If all the fi'laments are lighted, check the B4 voltage. An open
capacitor (C451) or resistor (R451) or choke (L151) will cause
a complete loss of B4. Defective selenium rectifiers (X451 and
X452) or shorted capacitors C452 or G453 may also cause loss of
B+ voltage.

(3) If only some of the filaments are lighted, check for an open
filament or choke in the lower filament string shown in Fig. 1.
Since this string includes the horizontal oscillator, horizontal
output, damper, and some audio tubes, an open in this string
will cause loss of both screen illumination and sound.

icture and screen illumination
efects which can be checked in

Tele-Clve No. G-122. Loss of any screen illumination but normal sound
may be caused by a defect in eitﬁer the picture tube circuit or the sec-
tion which supplies the high voltage. As a first check, visually examine
the picture tu{)e heater. If it is glowing, the picture tube can be assumed
to be satisfactory. for the moment at least. Next, check for HV at the
anode cap preferably with a 1V probe on a d-c voltmeter. 1f the HV is
normal the following checks should then be made:
(1) Check adjustment of ion-trap magnet.
(2) Check voltage on accelerator anode (G2) usually pin No. 10.
(3) Check voltage on Gl usually pin No. 2 and cathode usually
pin No. 11. A quick check on both voltages would be to connect
a d-c voltmeter plus lead to cathode and minus lead to grid 1.
The meter should show a voltage variation as the brightness
control is varied of from zero to between fifty and one hundred
volts.
(4) Check picture tube either by substitution or with a picture tube
tester.

Tele-Clue No. E-123. Loss of any screen illumination but normal sound
is in most instances due to loss of high voltage. Assuming that the voliage
has been checked at the picture tube anode cap as mentioned in Tele-
Clue No. 122, a quick check would be as follows:

(1) Touch the metal end of a well insulated screwdriver inter-
mittently to the anode cap of the HV rectifier. Hold the screw-
driver well back on the insulated handle and do not make contact
with any other part of the chassis. If the receiver is operating
normally up to l]lis point, a “hot”” spark should be present which
will jump about one-half inch or more as the metal end of the
screwdriver is brought near the tube cap. If this tvpe spark is
resent, the defect lies between this point and the anmre cap.

hen try a new HV rectifier tube and, ii‘ neecessary, check the H
filter network and the filament loop.

(2) Hf the spark is not normal at the cap of the HV reetilier, remove
this tube and make the same check at the cap connection since
a shorted tube could kill the spark.

(3) If a spark is present but very weak at the HV rectitier cap, try
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substituting a new horizontal output tube, then the horizontal
oscillator tube, and finally the damper tube.

(4) If no spark can be seen at the HV rectifier, touch the screwdriver
in the same way to the cap of the horizontal output tube or the
terminal of the transformer which fecds the plate at the horizontal
output tube. If a weak sparx can be seen at this point, try replaec-
ing the horizontal output, horizontal oscillator and damper
tuies. If this doesn’t correct the trouble, check the horizontal

output transformer for an open and then the voltages on the
horizontal output tube. If the trouble can not be located, it will
probably be necessary to make a voltage and/or resistance check
of the horizontal oscillater and output circuits including the
horizontal deflection coils in the yoke. An oscilloscope will be
extremely useful in checking for trouble in these circuits, partic-
ularly if waveforms and peak-to-peak voltages are available in
the service data.
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Tele-Clue No. C-124. Loss of boih sound awd picture but with a raster
on the picture tube showing vertical retrace lines not stabilized as
shown above. This indicates that the trouble is between the antenna
terminals and the point where the sound is taken off. In an intercarrier
receiver, such as shown in Fig. 2, the defect should be found in the tubes
or circuits shown as V1, V2, V3, V4, V5, V6 or YL. In a conventional
receiver such as that shown in Fig. 3, the defect should be found in
either the R-F unit or the first video i-f amplifier.

Tele-Clue No. €-125. Loss of picture only, with normal sound and ver-
tical retrace lines not stabilized. indicates that the trouble is between
the point where the sound is taken off and the picture tube. In the inter-
carrier receiver shown in Fig. 2, the defect should be found in video
amplifier stages V7A or V7B. In a conventional receiver such as that
shown in Fig. 3, the defect shauld be in either the second or third i-f
stages or the video amplifier section.
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Fig. 1. Power supply circuit used in most G-E TV receivers.
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Tele-Clue No. C-126. Loss of picture only with normal sound and
vertical retrace lines stabilized, indicates that the trouble is between
the point where the sync pulses are taken off and the picture tube. In
either the intercarrier receiver shown in Fig. 2 or the conventional
receiver shown in Fig. 3, the defect is pinpointed to the last video cou-
pling circuit and the picture tube.

Tele-Clue No. C-128. If the signal is getting through from the output
of the video detector, the point of injection should be moved to the video
detector input. The frequency of l{le signal generator will have to be
changed to approximately the center of the i-f pass-band. The pattern
which should appear on the picture tube screen will he similar to the
above photograph. The point of injection should then be moved to the
plate and grid nfpeach \i(]co i-f amplifier tube or until the point is reached
where the signal disappears. This circuit can then be checked for the
defective component.

This same frequency can he used as far back as the plate and grid of
the converter tube. If it is necessary to check the r-f amplifier, the
frequency of the signal generator should be changed to the video carrier
frequency of the channel to which the band switeh is set. As mentioned
previously under Tele-Clues 121, 125 and 126, the first step in checking
for loss of video signal should be to identifv the defective section and
then only check for trouble in that section.
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Fig. 2. Block diagram of intercarrier type receiver.

Tele-Clue No. €C-127. A quick way of cheching for the loss of video
signal is with an ordinary AM signal generator. If the signal is lost
between the vileo detector and the picture tube, conmect the output
of the generator to the output of the video detector through a .01 mfd
600 volt capacitor. The frequency should be set at some harmonic ol
15,750 cycles with the audio modulation turned off. The tenth harmonie
or 157.5 ke will produce a pattern similar to the above photograph. If
this type of pattern appears on the picture tube, it indicates that the
circuit hetween this point and the picture tube is operating. If no pattern
appears on the picture tube, the output of the signal generator should be
connected first to the grid, and then to the plate of each video amplifier
tube, and then to the grid of the picture tube or until the point is found
where the signal appears. The circuit can then be checked for the de-
fective component. Due to the amplification of the video amplifier tubes.
the amplitude of the signal and therefore the darkness of the horizontal
bars will decrease as the point of injection is moved closer to the grid
of the picture tube.

The output of the video detector seems te be the logical point to
start since the presence of a pattern on the picture eliminates the
necessity ol checking the video amplifier stages. The sime same results
will be obtained, however, if the procedure is reversed and the signal is
injected first at the grid of the picture tube and then at the plate and
aril of each video amplifier tube.
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TELE-TIPS

No. 59. A General Electric service drn[;) cloth can be used to cover
and protect the cabinet or chassis of a TV receiver from rain, snow or
damage while carrymg it to or from the customer’s home. This useful
service aid can be obtained with or without the TV pictare tube carrier
from your General Flectric Tube and Parts Distributor.

No. 60. In some instances, tronble has heen experienced with the
solder on the anode cap of 6BQ6-GT and 25BQ6-GT tubes melting.
This results in a loose cap which may make intermittent contact or fall
off whenever the cap connector is removed. A Y-inch washer placed on
the tube cap before replacing the connector will help to dissipate some
of the heat. This type washer can be obtained at a very low cost (about
25 cents a pound) from most hardware stores in either the %-inch or
preferably tﬂe l-inch diameter size. It would be & good practice to carry
a supply of these washers both on the bench and in the service kit so
that one can be used in every receiver serviced that uses either of these
tubes,
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Tele-Clue No. F129. There is always some a-c voltage present on the B-
supply in a TV receiver. This will vary in different models and in many
instances in the same model receiver. Since the receiver manufacturer
seldom, if ever, indicates the normal range of this voltage, it would be use-
ful it the technician would check the amplitude of this a-c voltage and
record it on the schematic of every receiver serviced ‘‘on the bench.’’ The
oscilloscope provides a most effective way to measure the peak-to-peak
voltage of any waveform. Therefore, it can be effectively used to check
the amplitude of the a-c voltage on the B+ supply.

The General Electric Model ST-2A Oscilloscope shown in Fig. 1 in-
corporates a feature which makes peak-to-peak voltage measurements
extremely easy. This feature operates as follows: The end of the input
probe is inserted into the ‘‘Calibrate Volts Cut’’ jack located just below
the ‘‘Sweep Frequency control.”’ The ‘‘Horizontal Gain'' and ‘‘Vertical
Gain'' controls are turned to zero which produces a small spot on the screen.
This spot is centered both horizontally and vertically. The reference volt-
age is then selected on the ‘‘Calibrate Volts Pk-Pk’’ scale and the ‘“‘Verti-
cal Gain’' adjusted to indicate a vertical line of so much voltage per
square. If, for instance, the voltage to be observed should be about two
volts peak-to-peak, the calibrating voltage switch can be set at 1.5 volts
and the vertical gain control adjusted for a line which extends over two
large squares as shown above. Since each large square is five small
squares high each small square will represent 0.15 volts peak-to-peak.
Therefore, the amplitude of any waveform at this sefting can be calculated
by multiplying the number of small squares covered by 0.15 volts. If
the waveform extends beyond the top and bottom of the screen the
switch below the vertical gain control can be switched to the 1/10 scale,
which would change the value of the voltage to 1.5 volts per small
square. If the waveform is several hundred volts, the switch can be set
on the 1/100 position, which would indicate a value of 15.0 volts peak-
to-peak. In this way a considerable range of voltages can be measured
without recalibrating the vertical gain control. It should be remembered
that any change in the setting of the vertical gain control will change the
amplitude of the waveform and make recalibration necessary.

If your oscilloscope does not have the feature described above a
separate voltage calibrator can be constructed as shown in Fig. 1. A tube
checker transformer such as the Stancor Type P-1834.3 would provide a
wide range of a-c voltages. The potentiometer should be a wire-wound,
linear type control with a resistance range of about 50,000 ohms. The a-c
voltmeter portion of a standard VOM can be connected to pin jacks. The
switch positions and a potentiometer scale can then be calibrated at peak-
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to-peak voltages. The peak-to-peak voltage can be obtained by converting
the RMS voltage which appears on the standard a-c voltmeter to a peak-to-
peak voltage using the formula RMS voltage x 2.818. The circuit shown
in Fig. 1 can be used to provide any specific peak-to-peak voltage between
zero and the maximum voltage supplied by the transformer. This can be
simplified by using resistors across a few of the transformer taps to pro-
vide several of the most useful voltages similar to those shown on the
General Electric Type ST-2A oscilloscope. A wider range of voltages will
be required for use with scopes which do not have at least two multiplier
switch positions.

l:. - i Fig. 1. Circuit diagram of ex-
e, .« \ 1 MFD ternal voltage calibrator for use
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Fig. 2. Circuit diagram of power supply section used in the new General
Electric Stratopower receivers,
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Tele-Clue No. F130. If the scope probe is placed on point A in Fig. 2 and
the horizontal gain control slightly advanced, an a-c waveform will ap-
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pear on the scope as shown on page 3. As previously mentioned the peak-
to-peak amplitude of this waveform can be determined and noted on the
schematic as shown at point A in Fig. 2. Since the only control which has
been changed from Tele-Clue F129 is the horizontal gain control, the
waveform will have the same peak-to-peak voltage of 0.15 volt per small
square. Inasmuch as this waveform has an amplitude of about six small
squares, the peak-to-peak voltage of this waveform would be 0.90 volts.
The probe was then moved to points B, C, D and E and the peak-to-peak
voltages noted as shown on Fig. 2. These voltages can be used for com-
parison when servicing any other receiver using this same circuit. In this
way, the efficiency of the filter capacitors can be checked and an a-c
reference level on the B | line established.

The voltages indicated in Fig. 2 may vary slightly. However, any con-
siderable increase would indicate a loss of filter capacitance.

Tele-Clue No. F131, This Tele-Clue illustrates one effect of excessive a-c
voltage in TV receiver circuits. In this instance the result is a combination
of the two conditions shown in Tele-Clues C132 and E133. This defect is
reasonably common since it may be caused by either a defective filter
capacitor or a heater-cathode short. A heater-cathode short would have
to be in one of the signal amplifying stages before the point where the
sync pulses are taken off.

The light and dark areas are caused by a-c modulating the video signal
at the input to the picture tube. The horizontal pulling is caused by a-c
modulating the sync pulses which in turn modulate the horizontal oscillator.
This condition could be caused by a defective filter capacitor which would
allow a higher than normal level of a-c to be fed to the signal amplifying
stages as well as the horizontal circuit. A check as indicated in Tele-Clue
No. F130 would determine whether the filter network is at fault.

Another reason for the same type of picture distortion would be heater-
cathode leakage in any signal amplifying stage before the sync pulses
are taken off. A quick check for this condition would be to place
the scope probe at either the cathode or plate of each stage. Heater-
cathode leakage would be indicated by an a-c voltage greater in ampli-
tude than that present at the B output of the power supply.

Tele-Clue No. C132. The shading in the above picture is caused by modula-
tion of the video signal by 60 cycle a-c. This modulation causes a portion
of each frame to extend into the black or darker than normal level and an-
other portion of the frame to extend into the white or lighter than normal
level. This effect can be readily understood when the normal video signal
waveform on the left is compared with the modulated waveform on the
right. The scope probe was placed on the grid of the picture tube and the
sweep frequency set to sync at 60 cycles per sec. Notice that there is no
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evidence in the picture of horizontal pulling. This indicates that a-c is get-
ting into the video signal beyond the point where the sync signal is
taken off. Recent model General Electric receivers such as the 21T1 have

the sync take-off at the output of the video detector. In these receivers the
above condition would be due to heater-cathode leakage in the video
amplifier,

Tele-Clue No. E133. This shows the effect of a-c modulating the horizontal
sync signal which in turn modulates the horizontal reactance tube. Since
the reactance tube controls the horizontal oscillator, portions of the pic-
ture will be shifted due to the a-c modulation. Notice that the shading of
the picture is not affected since this condition was caused by leckage be-
tween the cathode pin 8 and the heater of VI117A in Fig. 3. A similar con-
dition will appear if leakage occurs between the cathode pin 8 and the
heater in V118B.
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Fig. 3. Circuit diagram of horizontal oscillator and control circuit used
in new General Electric Stratopower receivers.

No. 61. A corona or high voltage leakage path may develop
hetween the rubber cup at the end of the anode connector or
hetween the anode button and the aquadag coating on the picture
tube. This may be due to a portion of the coating extending too
close to the anode button, llt may also be caused by dust and
impurities which accumulate during the operation of the receiver
and provide an HV leakage path. The area around the anode
button can be cleared with acetone and then coated with silicone
dry fly dope. Acetone can be obtained from most drugstores.
and silicone fly dope from most sporting goods stores. In some
cases, impurities in the rubber cap which covers the anode button
may produce a leakage path. This can only be corrected by re-
slacing the rubber cap which can be purchased as part of the
V lead from General Flectric Tube and Parts Distributors.
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Tele-Clue

Tele-Clue K-134. Leakage (about 40K) between the cathode (pin 3) and
the heater in the 12AT7 (V113B) shown in Fig. 1 will result in a picture
similar to that shown above. The appearance of the picture is similar to
heater-cathode leakage in any of the video signal amplifying tubes and
affects both the picture shading and horizontal sync. This is due to the
a-c on pin 3 feeding back into the output of the video detector through
C-301 and L-167. A short between these two tube elements will produce
alternate white and black areas with a complete loss of video information.
Ordinarily this tube might not be suspected since it is not one of the
video amplifying tubes.
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Fig. 1. Sync amplifier, noise inverter and clipper circuit used in General

Electric ''Stratopower®® receivers.

Tele-Clue K-135. Leakage in capacitor C-302 shown encircled in Fig. 1
will cause waviness in the picture due to a distortion of the sync pulses
plus some of the videc signal getting into the sync circuits. In the normal
waveform shown on the left, vertical sync pulses appear as light ver-

tical streaks at the left and at the right of the waveform. The area in between
these two vertical sync pulses is filled with horizontal sync pulses. The por-
tion of these sync pulses which are visible at point "*A** represents only the
tips due to the action of the '"clipper’* tube. Due to the bias change on the
clipper tube caused by leakage in C-302, video information as well as most
of the complete vertical sync pulse is getting through the clipper tube as
shown in the waveform on the right. The amplitude of this waveform is
about 110 volts whereas the normal waveform is about 60 volts.

Tele-Clue K-136. If Capacitor C-303 also encircled in Fig. 1 is open, the
picture is moved slightly to the left and has a wavy edge. The width con-
trol was adjusted so the waviness on the right edge could be seen. The

important change here is the displacement to the left which will ordinarily
moke centering difficult. The waveform at point "'A** in Fig. 1 will appear
similar to that shown above. Note that both vertical sync pulses are much
broader than the normal waveform shown under Tele-Clue K-135.
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i HIS page of Tele-Clues has heen punched for insertion in ’
your Tele-Clue binder. These binders which contain one
hundred and thirty-three Tele-Clues and an index sheet are |
available through your local G-E tube distributor.

The letter which precedes each Tele-Clue number identifies I
the circuit in which the defect exists. Please enter the Tele-
Clue number in the proper column on the index sheet according
to the key letter which precedes each number. {
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Tele-Clue K-137. Leakage (20K) in capacitor C-301 also caused a dis-
placement to the left. In addition, the picture has more of a weave than
Tele-Clue K-136. The waveform on pin 1 of V116A appeared practically
the same as that shown under Tele-Clve K-136. Both horizontal and
vertical sync were slightly unstable due to the change in bias on the
noise inverter tube. This bias change caused the noise inverter tube to
act as a clipper which prevented proper clipping action by the clipper tube.

Tele-Clue K-138. A short in capacitor C-301 in Fig. 1 produced the picture
shown above, The waveform at pin 1 of VI16A point '"A’' appeared as
shown below. Both the horizontal and vertical sync pulses have practically

disappeared. This caused the picture to sync slightly below normal ver-
tically and to weave and sync with the blanking bar near the center
horizontally. The shape of the area between the vertical sync pulses will
change with the picture content.

TEI S
No. 02. Many receiver distributors maintain a mailing list through

' which cireuit changes and information on both “epidemic™ and
obscure troubles are channeled to the service industry. This
information is in most cases invaluable and should be referred to
whenever a receiver cannot be readily repaired. If information
cannot bhe found on your particular trouble, call the service
manager at the set distributors. It many instances, he can make
suggestions which may save you hours of hunting and testing.
This should not be interpreted to mean that the distributor will
aect as a diagnostician for every service problem. Only ask for
help after you have made an honest and intelligent eflort to
locate the trouble.

Tele-Clue K-139. If the 15K resistor R-301 in Fig. 1 is reduced in volue
to 200 ohms or less the picture will be practically lost as shown above.
The waveform at point '"A’’ will appear like that shown below. This has
eliminated practically all of the horizontal sync pulse amplitude and only

=~

the vertical pulse can be identified, This defect would seldom occur unless
considerable current should be drawn through R-301. Since C-301 is con-
nected between the lower end of L-167 and the cathode of V113B, a
reduction in the value of R-301 will in effect ground one end of C-301.
This would by-pass all frequencies except those very low in frequency.

Tele-Clue K-140. A short in capacitor C-169 in Fig. 1 caused a loss of the
low frequencies and trailing whites. A normal waveform at the output
of the video detector point ''B’’ in Fig. 1 will appear as shown in the

waveform on the left. A short in C-169 will cause this waveform to
change os shown on the right. In every waveform photograph, the scope
was synced at one-half the vertical frequency,
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Fig. 1. Keyed AGC circvit used in General Electric Model 20C150,
20C151 and 24C101 receivers.

Tele-Clue No. M-141, Keyed AGC circuits have caused technicians con-
siderable trouble because the effect on the picture is often misleading.
1f the AGC keyer tube V117 in Fig. 1 is inoperative due to an open fila-
ment, low emission, an open AGC winding on the width coil, or some
other defect, the AGC voltage will be very low. This low voltage causes
one or more of the video i-f or video amplifier tubes to be overloaded
which results in a negative picture plus erratic horizontal and vertical
synchronization as shown above. The above defect was caused by an
open filament in the 6AU6 keyer tube.

If it should be necessary to replace the width coil T503, be sure the
leads are connected correctly. If either side is reversed, the polarity of the
waveform will also be reversed. This will produce the same condition
shown in the above photograph.

Tele-Clue No, M-142., Somewhat different picture conditions are caused
when defects occur in the slightly different AGC circvit shown in Fig. 2,
As an example, when the 6AU6 tube is inoperative due to an open fila-
ment or an open in the AGC winding on the width coil, the picture is
affected but not as much as in the Fig. 1 circuit. The above picture was

caused by an open filament in the 6AU6 keyer tube in the Fig. 2 circuit.
The condition shown occurred with a good level of signal. If the signal
level is low, the picture may appear normal at high contrast control settings
even with the keyer tube inoperative.

Tele-Clue No, M-143. An open in the grid circuvit of V117 in Fig. 1 will
cause the picture to appear the same as Tele-Clue M-141. An open in the
grid circuit of V113 in Fig. 2 will cause a complete loss of the video
signal as shown above.
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Fig. 2. Keyed AGC circuit used in General Electric Model 17C110 and

17C111 receivers.

Tele-Clue No. M-144. An open in capacitor C405 in Fig. 1 will cause
a loss of vertical interlace. When this capacitor opens, it allows horizontal
pulses fo appear on the AGC line as shown in the wave form on Page 4.
Normally only d-c is present at this point. These horizontal pulses upset
normal vertical synchronization which caused the side wedge to fan out

3
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near the center as shown. The vertical would not interlace at any setting
of the vertical hold control, otherwise it seemed to operate over the
normal range.

Tele-Clue No. M-145. An open in capacitor C251 in Fig. 2 will also
cause poor interlace, but in addition the vertical will jitter as shown above.
The vertical hold control was very limited in range.
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Fig. 3. Power supply circuit used in General Electric Model 20C150,

20C15) and 24C101 receivers.

Tele-Clue No. F-146, The condition shown above is quite similar to
that shown in Tele-Clue M-14). This condition, however, was caused by
a low emission 5U4-G rectifier tube V129 in Fig. 3. Since this is the tube
which supplies the B for the horizontal sweep output tube, a reduction
in the B+ voltage will result in a reduction of the amplitude of the pulse
applied to the plate of the keyer tube shown in Fig. ). In addition, the
normal operating voltages for this keyer tube are also changed. This

4

reduces the AGC voltage and causes overloading similar to Tele-Clue
M-141. The normal amplitude of the waveform at the plate of the keyer
tube was about 600 volts peak to peak. The low output 5U4-G caused
this voltage to be reduced to about 400 volts peak to peak. The AGC
circuit shown in Fig. 2 was not affected by the low output rectifier tube.
The only noticeable change was a reduction in size.

Tele-Clue No. F-147. The above condition was caused by an open
input filter capacitoar C600A shown in Fig. 3. This caused practically the
same type of picture as Tele-Clue M-141. The amplitude of the waveform
at the plate of the keyer tube in Fig. 1 was about two thirds of the
normal amplitude. The AGC circuit shown in Fig. 2 was not affected by
an open filter. The only change in the picture was a reduction in size
and horizontal hum bars.

Tele-Clue No. F-148, If the output capacitor C602A in Fig. 3 is open,
the AGC voltage is not affected and the only noticeable change to the
picture is a slight shading on the right side as shown above. The ampli-
tude of the waveform at the plate of the keyer tube in Fig. 1 was reduced
about ten percent but this was not enough to affect the picture quality.
The AGC circuit in Fig. 2 was not affected by an open filter capacitor.

TELE-TIPS

[ No. 63. Al picture tubes should be handled careflly so that
the faceplate is not scratched. A scratch, particularly on the face-
plate, may result in an implosion of the picture tube. This could
cause injury from flying glass to anyone within a considerable

| radius. Another, though less important consideration, is that full
credit may not be allowed on an in-warranty picture tube with a
scratched faceplate when returned te the manufacturer for adjust-
ment or replacement. This charge or reduction in credit is paid
by the distributor, Since this charge is dme to carelessness an the
part of the service technician, the distributor is justified in
Kussing this charge on to him.

o. 64, If the "4-amp fuse in the horizontal output transformer
cireuit blows in a General Electric Model 17C110 receiver. it will
cause a loss of both sound and sereen illumination. This is due
to the plate current for the 65Q7 zudio tube also flowing through
this fuse.
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TELE-CLUE E-149. A heater-cathode short in VI17A in Fig. 1 will cause
the picture to be distorted as shown above. This caused the cathode to be
modulated by a 60-cycle a-c voltage which cuts off the horizontal oscillator
at the fop and bottom of the picture tube screen.

TELE-CLUE E-150. An open capacitor C-371 in Fig. 1 produces the
defect shown above. When this capacitor is open the critical balance across
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Horizontal and HV circuits used in the **Stratopower’’ line of General Electric TV receivers.

the horizontal transformer is changed. This affects the shape of the wave-
form fed to the horizontal blanking tube and causes the center portion
of the picture to be blanked out. The reduction in width and height was due
to a lower B4 boost voltage which also resulted from the open capacitor
C-371. If C-371 shorts, it completely blanks out the raster.

WRGB

H#iNECTADYS

TELE-CLUE E-151. The horizontal jitter shown here was due to a de-
fective 12SN7-GT horizontal oscillator tube in a General Electric Model
10T1 receiver. Since this same circuit is used in a number of other model
receivers, this same defect may occur in any of these models. This same
tube when used in the vertical circuit also produced a vertical jitter, The
tube tested OK in both sections. The only unusual characteristic was the
erratic motion of the pointer on the tube tester while one side of the tube
was heating up. After it reached operating temperature, the pointer re-
mained at a steady ''good’’ reading.

HIS page of Tele-Clues has been puunched for insertion in

your Tele-Clue binder. These binders which contain one
hundred and forty-eight Tele-Clues and an index sheet are
available through your loeal G-E tube distributor.

The letter which precedes each Tele-Clue number identifies
the cireuit in whieh the defect exists. Please enter the Tele-
Clue number in the praper column on the index sheet according
to the key letter which precedes each number.
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Fig. 2. Horizontal oscillator and AGC circuits used in Stewart Warner
Models 9120A, B, C, D, E and F.

TELE-CLUE M-152. Stewart Warner Models 9120A, B, C, D, E and F.
A complete loss of video information with a reduction of high voltage
results if the resistance of R-258 in Fig. 2 is reduced in value. This defect
may be misleading since a check of the video signal at the output of the
video detector is normal in appearance. The amplitude, however, is about
ten times the normal amplitude of 1.7 V peak-to-peak. This produces
enough bias on the grid of the first video amplifier (V12) to cut it off
completely. Since the AGC voltage depends upon the frequency and
amplitude of the waveform in the horizontal output transformer, this
defect in the horizontal multivibrator will cause a reduction in the AGC
voltage as well as the HV anode voltage.

NBC
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TELE-CLUE K-153. The waviness in the picture together with the dis-
placement to the left resulted from an open C-353 in Fig. 3. Since this
capacitor has to pass the horizontal sync pulse, when it is open, the sync
pulse will be integrated through the resistor, R-353. This integrated pulse
causes a delay in the sync which shifts the picture to the left. With the
weakened horizontal sync pulse, the sync is influenced by the black
transmission of the picture that causes the wavy edge to the picture. It
appears as though the '"black’’ transmissions pull the picture out of shape.
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TELE-CLUE E-154, An open circuit between the graphite coating on the
picture tube and chassis is another cause for waviness in the raster edges.
This was the cause of the waviness shown in the above photograph. Note
that the darker areas in the picture cause deeper indentations in the edge
than lighter areas. Since the aquadag coating on the picture tube acts as a
HV filter capacitor, the same condition could be caused by an open HV
capacitor,

TELE-CLUE K-155. The above condition was due to leakage in capacitor
C-351 in Fig. 3. In this instance, the picture would sync normally at c low
setting of the contrast control. When the contrast control was advanced to
produce a picture with normal contrast, the vertical would jump te the
position shown above. If this capacitor is shorted, the picture will be too
dark and the contrast control will have very little if any effect.
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Fig. 3. Sync Amplifier, Clipper, AFC and Horizontal oscillator circuits
used in most 10-, 12-, 14-, 16. and 17-inch General Electric receivers.

TELE-TIPS

No. 65. Intermittent variations in focus can be caused by a
leaky coupling capacitor in the grid circuit of the 25L6-GT output
tube. This would only be true of those receivers which have the
focus coil in the cathode circuit of the audio output tube.
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FIG. 2. Vertical multivibrator circuit used in General Eiectric Models
17C110 and 17C111 TV receivers.

TELE-CLUE D-157. The reduction in height on General Electric Models
17C€110 and -111 was caused by €-304 in Fig. 2 overheating. This can
be corrected by extending the leads so this capacitor is about one-half
inch away from the chassis. The picture is usually normal when the
receiver is first turned on, but as it heats up both the height and ver-
tical linearity may be affected.

THIS page of Tele-Clues has been punched for insertion in
vour Tele-Clue binder. These binders which contain one
hundred and fifty-five Tele-Clues and an index sheet are available
through vour local G-E tube distributor.

The letter which precedes each Tele-Clue number identifies

TELE-CLUE F-156. A reduction in both height and width may be caused the circuit in which the defect exists. Please enter the Tele-Clue
by increased resistance in Globar Resistor R-454 in Fig. 1. Since an in- number in the r.orer column on the index sheet according to
crease in this resistance will reduce the filament voltage on all the tubes, the key letter which precedes each number.

the picture quality and brightness may also be affected,
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TELE-CLUE E-158. The use of ferrite cores in defiection yokes has re-
sulted in increased yoke efficiency. This ferrite core is in the form of a
two- or four-segment collar fastened around the yoke windings. One or
more of these segmeants may loosen slightly, and if this happens either
or both height and width may be affected. The condition shown above
was produced by placing a paper collar between the ferrite core and
the yoke windings in a General Electric Stratopower receiver,

‘-f\“ it ”
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IMINICTADY,

TELE-CLUE E-159. This photograph illustrates the effectiveness of the
territe core. The loss of both height and width resulted when the entire
territe core was removed from the deflection yoke.

TELE-CLUE E-160. If only one quarter of the ferrite core is used the
size is slightly increased from Tele-Clue E-159. This portion of the ferrite
core increased the efficiency of only one of the four yoke windings and
caused the top quarter to be stretched more than the other three
quarters.
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TELE-CLUE E-161. When one half of the ferrite core is used the picture
is somewhat wider but still stretched at the top. This is due to the posi-
tion of the ferrite core section.

WRGBI

ENECTADY

TELE-CLUE E-162. When three quarters of the ferrite core is used
most of the picture assumes normal proportions. One portion will how-
ever be reduced in size depending on the position of the missing core
section. In the above photograph the top right quarter is slightly com-
pressed.

No. 05. The factory has rejected a number of claims for credit and
replacement on picture tubes because of bent or damaged anode
buttons., Experience has shown that this damage may cause an
infinitesimal air leak at the glass-to-metal seal. This damage can
oceur if the anode cap is forced into the anode button from an
angle, Be sure, therefore, to exercise reasonable care when attach-
ing or removing the anode cap so that the picture tube will be
acceptable for adjustment or replacement.

No. 66, A defective IN64 erystal in the sonnd detector unit of a
General FElectric Model 21C101 may cause “tweets” on some
channels as the fine tuning control is varied. This erystal is part
of the same unit as 1.212 and 1.213.

No, 67. Defects in the AGC eircuit can cause the service technieian
to waste a considerable amount of time checking other circuits.
This is due to misleading svmptoms which point to these other
cireuits. Typical defects which may he due to AGC trouble is com-
plete loss of picture, horizontal tearing and/or vertical roll. If
there is even a remote possibility that the AGC circuit is at fault,
disconnect the source of AGC voltage and connect from —3.5 to
7 volts d-c to the AGC bus. This can be obtained from two
1.5-volt bias batteries, If this clears up the trouble, look for a
defect which affects the AGC voltage. If the trouble still exists,
vou will at least know that the AGC voltage is net the cause. Keep
in mind that it only takes a minute to make a check with the hias
battery and it could save minutes or hours in fruitless testing,




O 0 0000000000000 0000 00

T e le = c l “ e s ’ FILE THIS SHEET IN YOUR TELE-CLUE BINDER

TELE-CLUE G-163. The two bars shown at each side of the above
photograph are known as ‘‘picture straightener” magnets. When
these are not used the raster sides may be slightly bowed as shown in TELE-CLUE G-166: Misadjustment of the picture straightener magnets
Tele-Clues G-164, 165 and 166. may cause an “S" curve on the raster edge as shown above. This could
be mistaken for hum in the horizontal circuits. The correct adjustment
is in the position where all sides of the raster are practically square.

TELE-CLUE G-164: The bowed side of the test pattern was due to the
removal of the picture straightener magnet on that side. Both the
height and width had to be reduced so the edge of the raster could
be seen. TELE-CLUE G-167: Loss of brightness may be caused by a reduction in
the strength of the ion-trap magnet. The above picture indicates the
maximum brightness that could be obtained with an ion-trap magnet
which had lost some of its magnetism. A similar condition may be caused
by anincorrect adjustment of the ion-trap magnet or incorrect voltages
on the picture tube.

’1““5 page of Tele-Clues has heen punched for

insertion in your Tele-Clue binder. These binders,

which contain one hundred and sixty-two Tele-Clues

| and an index sheet are available through your local
G-E tube distributor.

The letter which precedes each Tele-Clue number
identifies the circuit in whieh the defect exists.
Please enter the Tele-Clue number in the proper

| column on the index sheet according to the key
TELE-CLUE G-165: If the picture straightener magnets are incorrectly letter which precedes each number.
adjusted, the picture may be somewhat worse than if they were not
used at all. The bow or “pincushion’ effect in the above photograph
was caused by a misadjustment of these magnets. — — — 1



TELE-CLUE N-168: The sound bars shown here may be caused by several
different conditions. Misadjustment of the fine tuning control or in-

correct i-f alignment can place the audio carrier too high on the align-
ment curve. A normal alignment curve is shown at the top and a curve
with the sound carrier too high is shown at the bottom. The sound
carrier is on the right side of both curves.
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TELE-CLUE J-169: This type of interference may be caused by the
oscillator in a UHF converter. It is the result of interaction between
the oscillator in the converter and the oscillator in the receiver. in
most cases it can be corrected by adjusting the fine-tuning control on
the receiver. If this control does not have sufficient range to eliminate
the interference, try adjusting the oscillator slug.

TELE-CLUE J-170: A VHF station may interfere with a UHF station in
areas where the VHF station is on a channel adjacent to the converted
UHF channel. The above picture was caused by a VHF station on channel
6 interfering with a UHF station which had been converted to channel
5. This condition can usually be improved by reducing the oscillator
frequency on channel 5. The lead between the converter and the
receiver should be shortened as much as possible to avoid VHF signal
pick-up. In some cases it may be necessary to change the input channel
to channel 4. If this is done the i-f stage in the converter should be
realigned to the channel 4 frequency.

No. 68. A dual banana plug such as the General Radio Type
274 MB will make a neat and sure connection when used with
cables conneeting General Electrie test equipment. One of
these plugs ean be used at both ends of the cable connecting
the horizental sweep voltage on the ST-1A Sweep Generator
to the horizontal amplifier and ground connections on the
ST-2A Oscilloscope. Another plug can be used at the scope
end of the output to scope cable on the ST-5A Marker
Generator.

4

No. 69, Flashing in receivers with cascode-type tuners may be
due to the rof amplifier tube such as 6BK7-A, 6BQ7-A, or
0BZ7. In a few instances a defective converter tube has pro-
dueed a similar condition. If flashing does not occur when the
receiver is turned to a blank channel it is probably due to a
tube in the tuner. If Hashing continues on any channel, look
for a defective horizontal output or damper tube inaddition
to the tuner tubes.
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The Tele-Clues shown in this issue illustrate differences in
UHF converters. Circuit design as well as the type of i-f
amplifier tube affects the performance of the converter.

The important difference in these photographs is the noise
or “snow’ generated in the converter. Obviously every type
of converter now on the market could not be tested. In

instances where more than one particular type of converter
was tested, only the one with the least noise and the one with
the greatest noise was photographed. It should be pointed
out that due to manufacturing tolerances there may he some

FILE THIS SHEET IN YOUR TELE-CLUE BINDER

variation in the performance of different converters which
have the same make and model number. All of these photo-
graphs were taken on the same receiver and with the same
UHF antenna. Only the converter was changed.

If a “snow” condition is experienced make sure that the
antenna has a good performance characteristic at that channel
frequency and is properly positioned for maximum signal
strength. Then make sure that the converter has a good signal-
to-noise ratio, otherwise the snow may be caused by the
converter.

TELE-CLUE O-171. Cascode type UHF Converter with the best signal-
to-noise appearance.

TELE-CLUE O-172, Cascode type UHF Converter with the poorest signal-
to-noise appeorance.

This page of Tele-Clues has been punched for insertion
in your Telc-Clue binder. These binders which contain
one hundred and seventy Tele-Clues and an index sheet
are available through your local G-E tube distributor.

The letter which precedes each Tele-Clue number
identifies the circuit in which the defect exists. Please

TELE-CLUE O-173. Pentode type UHF Converter with the best signal-
to-noise appearance.

TELE-CLUE O-174. Pentode type UHF Converter with the poorest signal-
to-noise rotio.

enter the Tele-Clue number in the proper column on the
index sheet according to the key letter which precedes
each number. Tele-Clues pertaining to ALIGNMENT will
be coded with the letter N and UHF CONVERTERS will
be coded with the letter O. Please write this reference
above the letter N and O on the index sheet in your binder.



TELE-CLUE O-175. The same converter used in Tele-Clue 0-174 but
with the antenna tuned. A piece of tin foil was wrapped around the
UHF antenna lead and moved along the lead until the best picture was
received. The improvement was not perceptible in most of the other
converters,

TELE-CLUE O-177. Channel 74 strip in the same receiver (cascode type
head-end).

4

TELE-CLUE O-179. Just about every UHF Converter produced a usable
picture from the local station. If a sufficient signal level is present the
signal-to-noise ratio of the converter has little importance. The con-
verter used in Tele-Clue O-171 produced the above picture from the
local station located about fifteen miles away.

TELE-CLUE O-180. The Converter used in Tele-Clue O-178 produced the

above picture from the same local station.
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Tele-Clue P-182. The six circles shown above can be used to check
height, width and linearity. All circles should be round and the four
sides of the test pattern should not overlap the sides of the picture
tube by more than three-fourths of an inch.

Tubes and Circuits

Horizontal Oscillator
Horizontal Sweep Output
Damper

Vertical Oscillator
Vertical Sweep Output
Low-voltage Rectifier
High-voltage Rectifler

n 11|

Controls or Adjustments

Width

Horizontal Linearity
Horizontal Drive
Height

Vertical Linearity
lon-Trap Magnet

!
ASPEGT RATIO
RECTANGUL AR DISTORTION
|

1 -

Tele-Clue P-183. The eight squares along the horizontal axis and the six
squares along the vertical axis indicate the standard aspect ratio of
4:3, These squares also provide a means of checking rectangular or
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Tele-Clue P-181. The “Indian Head’ test pattern shown here
is used by a number of UHF and VHF TV stations. This may be
used in place of, or alternately with, a test pattern designed
by the individual station.

Due to its special geometric design, any test pattern will
furnish a quick and accurate means of checking adjustments
and determining the operating conditions of many circuits
within a receiver. Its use provides a convenient means for
checking the over-all frequency response (r-f, i-f and video),
the effect of phase shift, shading and contrast, focus and
centering, correct aspect ratio, interlacing and rectangular
distortion. The important features of the *“Indian Head” pat-
tern, many of which will be found in other test patterns, have
been drawn separately and appear as Tele-Clues P-182
through P-188. These separate areas will be discussed in con-
junction with the adjustments or circuits responsible for their
appearance.

orthogonal distortion. This type of distortion will produce a bend In
either the horizontal or vertical sides of the squares. The degree of
bending will depend upon the amount of distortion present. This con-
dition may be caused by the removal or misadjustment of the "picture
straightener” magnetsasillustratedin Tele-Clues G-163 through G-166.
Rectangular distortion may also be caused by a shift in the position of
the coils in the deflection yoke and thereby produce a non-rectangular
field,

Tubes and Circuits
Deflection Yoke

Controls or Adjustments
Picture Straightener Magnets

| 1
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Tele-Clue P-184. The four diagonal lines may be used to check intere
lace. Poor interlace will cause these lines to appear jagged. The hori-
zontal wedges in each corner and at the center can be used to check
both interlace and vertical resolution, Vertical resolution or detail is
determined by the number of separate and distinct horizontal lines
that can be traced one above the other. A reading taken along the
horizontal wedge at the point where the lines are no longer straight
and clear will give the vertical resolution or detail. The vertical resolu-
tion at each break in the center line of each wedge is shown at 50-line
intervals. These same points are indicated on the test pattern in Tele~
Clue P-181 with the last zero omitted.

1f the interlace is good, the lines in the horizontal wedge should be
sharp and clear to approximately the 400-line point. If the interlace is
poor, the lines will tend to weave in and out and produce a moire effect.

Tubes and Circuits

Vertical oscillator
Vertical integrator circuit

Controls or Adjustments
Vertical Hold
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Tele-Clue P-185. The vertical wedges in each corner and at the center
can be used to check horizontal resolution, Horizontal resolution or de-
tail is determined by the number of separate or distinct vertical lines
that can be traced one alongside the other. A reading taken along
the vertical wedge ot the point where the lines are no longer clear will
give the horizontal resolution or detoil. The horizontol resolution at
eoch break in the center line of each wedge is shown at 50-line in-
tervols. These same points ore indicated by the number on the test
pattern in Tele-Clue P-181 with the last zero omitted. Horizontal
resolution in lines can be converted to bondwidth by dividing the
number of horizontol lines by the factor 80. Therefore 160 lines equal
2 m¢, 240 lines equol 3 mc and 320 lines equol 4 mc bondwidth,

HORIZONTAL RESOLUTION
(((«( ))))))—300 AND BANDWIDTH

Tubes and Circuits
All video amplifying tubes and

Controls or Adjustments
Fine Tuning Control

All olignment adjustments circuits.
F————
LIGHT GRAY
—_DARK

Tele-Clue P-186. The two diagonal wedges shown above ore used to
check the proper contrast ratio between black-and-white picture ele-
ments and the shodes in between, As indicated, eoch diogonal wedge
hos four degrees or grodations of shading, ranging from extreme
black near the center of the pattern with each succeeding shading
step becoming progressively lighter. If the controst and brightness con-
trols are improperly adjusted so there is too little contrast, the shading
steps will appear faded or woshed out. If, on the other hand, the con-
trols are adjusted so that the contrast is excessive the shading steps
will be obscured and predominantly black. The four corner bull’'s-eyes
and the one in the center are used to check the focus adjustment.

Tubes and Circuits

Picture tube HV circuit

All video amplifying tubes and
circuits.

Focus EM and EM-PM type focus unit

affected by low-voltage recti-

fler tube and circuit or audio

output tube and circuit,

Controls or Adjustments

Brightness
Contrast and/or AGC

LOW FREQUENCY RESPONSE

2 — i9kKe
o Kg ——— 3BKC
_ —

75KC

113KG —— e
225KC —————— S=T - lsoKe
seore —— ———300KC
© -- ——600KC

Tele-Clue P-187. The wide horizontal lines or bars at the bottom center
represent half cycles of square wave signals. There are eleven of these
black horizontal bars representing different low-frequency video
signals. These bars are used to check the low-frequency response or
phase shift of the receiver. If this response is satisfactory the bars will
be sharply defined with no leading or trailing edges. If, however, the
receiver has poor low-frequency response the bars will not be sharply
defined and will have either trailing black or trailing white edges.

Tubes and Circuits
Video amplifier

Controls or Adjustments

Fine tuning
Contrast and/or AGC

RINGING
]
325 50
) -
| 350—1 75—nm
375 &8—100
400—1 125 —8
I— 425 1—150
450—1 175 —1
1— 475 1—200
500—1 225—1
|— 525 1—250
550 —1 275 —1
i I
575 300
MG+ 8O LINES
NO.OF LINES 2 MG 1160 LINES
80  TREQ.INMC 3 MC =240 LINES
4 MG £320LINES

Tele-Clue P-188.°The single resolution lines shown obove represent
the width of a single line ranging from 50 to 575 lines. This means that
it would take the number shown of olternote black-and-white lines of
that width to stretch ocross three-fourths of the full pattern width,
These resolution lines ore used to check for ringing in the video am-
plifier at frequencies from approximately 600 KC to 7 mc. These lines
are the same width as the lines in the vertical wedges in Tele-Clue P-185
ot the point indicating the same number of lines.

If the response of the video omplifier is peaked at some frequency
due to excessive high frequency compensotion or due to some defect
which produces a resonont circuit, a ringing or damped oscillation will
occur whenever that particular video frequency is present. When ring-
ing occurs, any portion of the picture containing that particular video
frequency will repeat itself severol times. This produces multiple images
evenly spaced from eoch other and decreasing in Intensity.

Controls or Adjustments  Tubes and Circuits
None Video Amplifier

Don’t be fooled by defective resistors which check within the
tolerance rating. Occasionally they apparently open or increase
in value when the receiver is in operation but return to the
normal value as soon as the receiver is turned off. D-c voltage
measurements will usually identify this condition in those circuits
where the d-c voltage can be measured. However, in circuits such
as the pulse feed-back type the only voltage present may be in
the form of a 15750-cycle pulse. Since this type of voltage can
only be measured with an oscilloscope, the shape of the wave.
form and the peak-to-peak voltage should be checked with the
data sheet on that particular receiver such as those published by
the manufacturer or in Service Manuals,
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HUM IN UHF

TV receivers which have a separate sound channel (other
than 4.5 mc) may have a considerable hum when used for
UHF reception. This is usually due to excessive a-c hum in
the UHI converter and in most cases can be corrected by
adding additional filter capacitors. 1t may be somewhat
puzzling to some technicians that the same converter will

produce a clear UHY signal when used on a receiver with
m(m‘currier sound (4.5 me). A brief explanation as to why
this occurs will therefore be included.

It will be noticed that most receivers with a separate sound
channel are very susceptible to noise and hum in the tuner.
Some manufacturers even rectified the heater supply voltage
applied to the tuner. This reduced the possibility of the a-c
voltage on the heater modulating the cathode of the oscillator-
mixer tube.

Any hum produced in the tuner modulates both the video
and sound carriers. Receivers with a separate sound channel
such as 21.9 mec would have the sound carrier frequency
amplitude modulated by 60 cycles a-¢c and this hum would
be reproduced in the speaker. Receivers with intercarrier
sound are not affected by this same type of modulation

TELE-CLUE C-189. An open video choke in the plate supply circuit
will produce a negative picture. This picture was caused by an open
L-164 in Fig. 1. Since the sync signals were taken off the detector in
this receiver synchronization was not affected. An open in L-162
would produce a similar condition.

FILE THIS SHEET IN YOUR TELE-CLUE BINDER

CONVERTERS

because the audio signal represents the beat frequency
hetween the video and audio carrier frequencies. Since both
of these carriers would he medulated by any 60-cycle voltage
produced in the tuner. the difference or beat frequency of
1.5 me would not he affected hecause it would not be modulated.
The sound in intercarrier tvpe receivers therefore, would not
be affected by low amplitude hum voltages which modulate
both carriers wherecas conventional sound receivers would be.

UHF converters ay have a hum voltage present which
can not be heard in intercarrier receivers but can be very
annoving in receivers with a separate sound channel. This
is usually due to excessive hum on the B+ supply voltage
in the converter. 1t has been found that the addition of a
10-10 mfd capacitor of suitable voltage rating provides very
satisfactory results. One 40 mfld capacitor is connected in
parallel with each of the original filter capacitors. The
amount of additional capacitance required may vary with
different converters and can only bhe determined by experi-
mentation. It should seldom be necessarv. however. to add

more than two 10 mfd capacitors.

TELE-CLUE C-190. An open choke when a resistor is in series may
cause a smear. This picture was caused by an open L-155 in Fig. 1.
An open in L-161 would produce a similar condition.

SOUND TEST TEST
“TAKE-OFF | POINT QPOINT
DETECTOR ASSEMBLY r X
P | VIO8A VIO9
41.25 MC 2R
vIo7 ' Lisi 16152 1opy TRAP | LIS? S (')oo ¥ 6us 6AQ5
6CB6 T 68 | 27JJ.H I r Ist. VIDEO AMPL. 2N VIDEQ AMPL., TO PICTURE
4TMVIDEO IF, l |
7sv|  c167 80v 173 TUBE GRID
] 1€ | cles 175V
LI56
2| 5 31 LH { 20 o

— (I Lie7 |, =+

| X {

YISl |~ =
| IN64| ci66 | Lieg | o)
I 2 14uH | TRAP 220K 800 120 UH
A <
L———o——————- Y . RI67
cirz| 3000
SYNC
- 1300 RI8S CONTRAST _L
TAKE-OFF RI70 3300 IW =
R | 6 3 vA'AvAvA _]_ vA'A'A' 'A'A‘AVA + 2 60 v
3K 18K *o< - 403¢ RI89
XL 1 1 2w —I 5 10K 2W
Fig. 1. Detector and video amplifier section used in a number of

General Electric Models such as 2177, 8, 20, and 21€225.
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TELE CLUE E-191. The dark vertical lines at the left are known as
“Diode-hausen” and are produced in the high voltage rectifier tube.
“Diode-hausen” is a radiation phenomenon and is more pronounced
when an indoor or bvilt-in antenna is vsed. General Electric 1B3-GT
tubes will not produce Diode-hausen.
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TELE CLUE E-192. The jagged dark vertical line on the left is known
as “*spook.” This is similar in location and appearance to ‘‘Diode-hausen”
as shown in Tele Clue number E-191. The vertical lines produced by
"spook” are usuvally more jagged than “Diode-hausen.” '“Spook”is
produced in the damping diode circvit and is o radiotion phenomenon.
This condition can be eliminated in most receivers either by replocing
the damper tube or odding r-f filters in the plote and cathode leads of
the damper tube.

TELE CLUE E-193 AND 194. The dark vertical lines at the right are

known as “snivets.” This condition may be due to the design of the
horizontal circuit in which a particular horizontal output tube is used.
A horizontal output tube which produces “snivets” is usvally charac-
terized by a sharp dig in the E,-l, curve ot or near the ‘‘knee." A tube
with this characteristic may operate satisfactorily in some receivers
but not in others. Snivets like ‘'spook’ and ""Diode-hausen” is a rodia-
tion problem which is worse when an indoor or built-in antenna is used.
This condition may appeor on either UHF or VHF or both. E-193 shows

“snivets” on a blank raster and E-194 with a video signal.

Several of the carly General Electric receivers such as
models 810, 811, 814, 815, 820, 830. 835 and 810 used d-¢
voltage on one or both head-end tubes. This was obtained
by connecting the 12.6-volt center-tapped filament supply
to a full-wave type selenium rectifier. The output of the RC
fiter network was about 0.3 volts d-c. If" the output voltage
from the selenium rectifier falls off or the 2000 infd capacitor
becomes defective, the receiver’'s operation may be affected.
A replacement unit can usuallv be obtained from either a
General Electric receiver distributor or a General Electrie
tube and parts distributor.

Since the replacement ol the selenium rectifier unit is
seldom required, it is possible that the distributor may not

-+

have one in stock. In this case a unit can be made by dis-
assembling the defective unit in the receiver and substituting
two plates from a new 230 ma or higher sclenium reetifier.
Both units can be disassembled by drilling out the center
rivet. Make sure that the unit is reassembled in the same
way as it was originallv. Also be sure that the insulating tube
and washers are in place since a short mav burn out the
power transformer.

The polarity of the selenium plates can be checked with a
VOM. Connect the negative lead to the center terminal and
the positive lead to each of the outside terminals. The
resistanice should be at least 5000 ohms. If the VOM leads
are reversed, the indication will be only a fraction of the
previous resistance.
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TELE-CLUE SCHEMATIC

MODELS

Preliminary  diagram for “N° line 21C106 21732
General Electric receivers. 21C107 21733
These receivers use the new 600 ma 21C108 21736
tubes with controlled heater warm-up 21C109 21737
time.
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TELE-CLUE F-195: The black screen shown here was caused by an open
€ 400 A—20 Mfd, 450 V capacitor in the “N' series chassis. A schematic
of this chassis was included in the Vol. 7 No. 1 issue of Techni-Talk as a
Tele-Clue Schematic. C 400 A is part of a dual-unit capacitor located
under the chassis. This capacitor is connected between the B+ side of
the vertical output transformer and ground. The blanked out screen
was due to the reduction in B4 boost voltage from about 400 V to
240 V. The B+ boost voltage developed across this capacitor can be
measured from the red wire on the yoke plug to chassis. The regular
B+ voltage is not affected by this capacitor. No increase in audio buzz
is noticeable when this capacitor is open.

@
o T e l e - c l u e s » FILE THIS SHEET IN YOUR TELE-CLUE BINDER

TELE-CLUE F-197: The picture shown here resulted from an open
€ 403 A—200 Mfd, 250-volt capacitor in the “N' chassis. This is one
section of a dual unit located on the front apron of the chassis. When this
capacitor is open B is not affected but the horizontal cannot be
brought into sync and the vertical sync is critical. A slight audio buzz is
also present.

TELE-CLUE F-196: The dim picture shown here was caused by an open
€ 400 B—150 Mfd, 250 V capacitor in the “N" chassis. This is a dual-unit
capacitor located under the chassis. When this capacitor is open the
B+ voltage drops from the norma! 215 V to 120 V. Audio buzz increases
to an objectionable level and does not vary with volume control set-
tings. The effect of increased hum can be seen in the curvature and
shading of the picture. Vertical sync is normal but the picture is re-
duced in size and is out of focus.

TELE-CLUE F-198: If the same capacitor (C 403 A) used for Tele-Cive
F-197 loses some of its capacitance the vertical sync becomes ‘‘soft."
The hum voltage causes both curvature and shading as shown in this
Tele-Clue.

This page of Tele-Clues has been punched for insertion
in your Tele-Clue binder. These binders, which contain
once hundred and ninety-four Tele-Clues and an index
sheet are available through your local G-E tube dis-

tributor.

The letter which precedes cach Tele-Clue number
identifies the circuit in which the defect exists. Please
enter the Tele-Clue number in the proper column on
the index sheet according to the key letter which precedes

each number.




TELE-CLUE F-199: If the other half of capacitor € 403 in the “N” chassis
is open the low-frequency response is affected. C 403 B is a 15 Mfd,
250-volt capacitor also located on the front apron of the chassis.
When this capacitor is open the picture may tend to “bounce’” and
usually syncs with the blanking bar visible. Notice the streaking in the
picture as well as the appearance of the blanking bar.

TELE-CLUE F-200: This is another photograph of the same defect shown
in Tele-Clue F-199. This shows the streaking in the picture and blanking
bar as well as the washed-out appearance at the left side of the picture.

TELE-CLUE M-201: The defect shown was caused by an open AGC
capacitor C161 in the “N'' chassis between the 12BH7 socket and the
3AU6 15t i-f amplifier socket. A high-level audio buzz was present which
varied with the volume control setting. The video and audio defects
were due to about 3 volts of 60 cycles a-¢ which appeared on the
AGC line when C161 was open.
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TELE-CLUE M-202: This defect is the same as Tele-Clue M-201 but at a
different setting of the vertical hold control.

TELE TIPS

No. 72. The utility value of a G-E jumper cord can be increased
by adding an a-c outlet. This can be done simply and cheaply
(10-15¢) with an Academy automatic ADD-A-TAP which is a single
outlet about | in. x 1 in. x 33 in. in size. This outlet can be snapped
on anvwhere along the jumper cord. The ADD-A-TAP is manu-
factured by the Academyv Electrical Produets Corp., N Y. 31, and
is available at most General Electric Tube and Parts Distributors,

No. 73. Aulio buzz in series-heater General Electric receivers
such as shown in the chassis layout in Fig. I may be due 10 a
defective C379B. The physical location of this multiple-unit capacitor
is pointed out below. This capacitor, C379B, is connecled in the
cirenit to the B4 which supplies the vertical sweep generator as
well as the audio tubes. If this capacitor is defective the vertical
pulse is not filtered out and may be heard in the audio.
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HIS page of Tele-Clues has been punched for insertion
vour Tele-Clue binder.

in

These binders which contain two

hundred and two Tele-Clues and an index sheet are available

through your local G-E tube distributor.
The letter which precedes each Tele-Clue number identi

fies

the circuit in which the defect exists. Please enter the Tele-Clue
number in the proper column on the index sheet according to

the key letter which preeedes each number.

SHEET IN YOUR TELE-CLUE BINDER
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TELE-CLUE F-203 ond 204—The vertical striations were caused by a
defective C-464 capacitor in a 2174 type General Electric receiver. The
electrical locotion of this capacitor is shown in Fig. 1 ond the physical
locotion in Fig. 2. This capacitor checked OK on a capacitor checker, but
it hod apparently lost its effectiveness at higher frequencies as indi-
cated in the woveform photographs. The first waveform was token with
the oscilloscope connected to the grid of the picture tube. The second
and third waveforms were taken with the oscilloscope connected across
a 10-ohm resistor in the B4 side of the horizontol yoke winding. The
oscilloscope was synced at one-half the horizontal frequency. The first
and second waveforms indicate that spurious frequencies ore present in
both the video signal and the horizontal sweep current. A new C-464
capacitor removed these spurious frequencies as shown in the third
waveform. It was also found that a .25 or .5 mfd 600-volt capacitor
connected across the original C-464 or a 1000-ohm resistor in series
with the B lead to the head end was effective in eliminoting the ver-
tical striotions. Similor visible striations have been noticed on other
General Electric models, These were also due to defective filter capaci-
tors.
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SNIVETS

Tele-Clues E-205, 6, and 7 show fairly typical “snivets”
which are spontaneous, spurious oscillations generated within
the horizontal output tube. The frequency is dependent upon
geometric configuration and applied potentials. It is also
affected by magnetic fields (which can be thought of as chang-
ing the geometric configuration). Because of the slight change
in geometry necessary to alter the frequency, the snivet
characteristics of sweep tubes vary between tubes of the same
manufacture but generally more between manufacturers.
Likewise, the voltage conditions vary between sets so that
some sets of the same manufacture are more prone to snivet
than others and some manufacturers’ sets are more prone to
snivet than others.

Because the voltage conditions at the tube change during
a scan line, various frequencies of oscillation occur. If any
of the multitude of frequencies generated happens to be
within the r-f bandpass of the receiver, it shows up as 100%
modulated and thus a black spot on the scan line. The de-
creased intensity in E-207 with a video signal is due to AGC
and the attendant decrecased sensitivity of the receiver.

I
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The peculiar pattern effect is due to the heater’s magnetic
field affecting the frequency. Because the a-c magnetic field
is synchronous with the frame frequency, the pattern stands
still. The effect is due to the magnetic field changing the
apparent geometry so that the particular band of frequencies
being observed occurs at different tube potentials and thus
at various horizontal positions as the picture is scanned
vertically.

The pattern may vary as the frequency of the UHF converter
is changed because the observed snivet frequencies fall in
and out of the bandpass of the receiver. In a double con-
version UHF converter the identical pattern may be observed
in two places since the image will be received, depending upon
how good image rejection is.

Sometimes, tubes of a given design are prone to snivel
more in the UHF band than in the VHF band or vice versa.
Others snivet well in either band. Some set manufacturers
use an ion trap magnet near the horizontal amplifier to elimi-
nate snivets. This may only shift the frequency to some other

region such as from VHF to UHF.

i

TELE-CLUE E-205 ANO 206—These dark patterns on the right side of
these two photographs are due to ''snivets.” This condition was pre-
viously described and illustrated In Tele-Clues E-193 and 194. The
‘‘snivets” shown above appeared only when a separate UHF converter
was used. The pattern changed as the frequency of the converter was
changed and at some settings the raster was ‘‘clean.”

TELE-CLUE E-207—This shows the effect of ‘‘snivets” when a picture is
received. A different horizontal output tube may eliminate the ‘‘snivets”
entirely or change the frequency so the picture is ‘‘clean.” Another
method which may be used is to place an ion-trap magnet over the
horizontal output tube as shown In the photographs on the right. The
lon-trap is then slowly turned until the “snivets’ disappear.
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TELE-CLUE E-208 AND 209—The reduction in width plus horizontal
displacement of alternate fields was caused by a leaky 680 mmf ca-
pacitor (C260) in the General Electric *'N" serles receiver. This capacitor
is connected in series with a 12K resistor between pin 5 on the 12
BQ6-GA horizontal output tube and chassis. This defect also produced
a white vertical line which can be seen in Tele-Clue No. E-209 on the
right. Refer to '"N" Tele-Clue schematic.

FILE THIS SHEET IN YOUR TELE-CLUE BINDER

TELE-CLUE E-210—An open .2 mfd capacitor C255 in "N series General
Electric chassis will cause the defect shown above. This capacitor is con-
nected in serles with a 27K resistor between pin 1 of the 6SN7GTB
(V109) horizontal multivibrator and ground. The waviness produced by
an open in the anti-hunt drcuit Is less pr d in this chassis than
in some other models. A comparison can be made between the above
Tele-Clue and Tele-Clue E-26. Refer to “'N" Tele-Clue schematic.

TELE-CLUE E-211—If the horizontal multivibrator (V109) cathode re-
sistor in the General Electric ‘N chassis changes value the horizontal
frequency will be affected. This resistor R262 was changed from 1.2K
to 600 ohms.

THIS page of Tele-Clues has been punched for insertion in
your Tele-Clue binder. These binders which contain two
hundred and seven Tele-Clues and an index sheet are avail-
able through your local G-E tube distributor.

The letter which precedes each Tele-Clue number identifies
the circuit in which the defect exists. Please enter the Tele-
Clue number in the proper column on the index sheet accord-
ing to the key letter which precedes each number. Tele-Clue
pertaining to brightness will be coded with the letter Q.
Please write this reference above the letter Q on the index
sheet of vour binder.




TELE-CLUE M-212—The distortion shown here was caused by a 6BC5
tube with grid emission in a General Electric Model 1771 receiver. The
receiver would operate normally for about ten minutes. The contrast
would then slowly increase until the contrast control had little or no
effect on the picture. If any one of the AGC controlled tubes are leaky,
gassy or have grid emission, the picture will be affected. V2, 4, 5, and
6 are AGC controlled in the chassis layout shown in Fig. 1. Due to the
shield on V6 this tube runs hotter than the others and may, therefore,
be more susceptible to this defect. Tele-Clue M-102 describes other
components which moy produce a similar condition.
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TELE-CLUE Q-213—The above photograph shows the effect of too much
brightness which could not be reduced beyond the level shown. A
heater-cathode short in the picture tube will cause this condition. This
type of short can be cured sometimes by gently tapping on tube neck.
Another defect which may develop in General Electric receivers such as
model 1771 is an increase in the value of resistor R274 encircled in
Fig. 2. This resistor is located above the chassis on the terminal broad
near capacitor C-451 in Fig. 1.

c27s L264
K Vg 1.1, >
.I MFD 2
R275 ] [
I MEG. -—:>:l |
i
= R277
2 MFD2 220K
R274
B- * AN\ AV
BRIGHTNESS I MEG
CONTROL
50K
Fig. 2

TELE-TIPS

No. 74—In some chassis ground connections are made
by fastening hollow rivets to the chassis at various
points. Wires are then inserted and soldered to the
rivet. Occasionally poor contact is made between the
rivet and the chassis. This type of defect can be cured
by soldering the rivet securely to the chassis. A quicker
and easier method is to discharge a capacitor bank of
100-500 mfd., 450-volt rating from chassis to each
ground rivet which might be defective. 150-voli
capacitors may be used if the charging voltage is
within the maximum voltage rating of the capacitors.

Na. 75—General Electric “*S” line Models 21T038, 9.
11, 42, 43, 21C110, 11, 12, 13, 23, 24, 24070, 1, 80, 1
receivers.

I the 6AS5 audio output tube should fail (loss of
emission). the picture video information will also
‘ disappear. This is due to the fact that the +135-volt

output is derived from the 6AS5 cathode and also
through the dropping resistor, R102.

It is important that the receiver not be operated
for any length of time with a bad 6ASS or with this
tube removed. since damage to R402 may occur due to
over-heating.

| |

-~

00O 00 000000gp 00000600 QOCGE




Tele-Clues

FILE IN BACK OF YOUR TELE-CLUE BINDER

v

+ 270V AGC 6.3VAC +240V + 140V
(WHITE * (WHITE) (BROWN) (RED) {ORANGE)
OQRANGE)

$” TELE-CLUE SCHEMATIC

Models
21C110

Preliminary diagram for “S" line Gen-
eral Electric receivers. These receivers
use 90 degree electrostatic focus
aluminized picture tubes.

1000)|
REAR ! |

DOWNWARD,

Fig. 1. Schematic diagram for VHF tuner RJX-080 used on ‘‘S" chassis.
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Fig. 2. Test point diagram for ‘S’ chassis shown on page 4.
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Tele-Clues

FILE THIS SHEET IN YOUR TELE-CLUE BINDER
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Tele-Clue E-236 =/ BaibER
Open C-262 in Damper Circuit 10 C‘%GKB F250
el ] ] 1000V fd/IOAMPS
The reduction in both width and height was caused by an -
open capacitor, C-262, in a General Electric “U-2” receiver. ' : +275v
This capacitor is encircled in Fig. 1. Inasmuch as several dif-
ferent lines of General Electric receivers use similar circuits,
this Tele-Clue should be considered as representative of an
open capacitor across the cathode and plate of the damper Fig. 1. Damper circuvit used in General Electric '‘U-2"
tube in any of these circuits. receivers.
ViiO L252 TO HORIZ.
6DG6A v OUTPUT
HOR.QUTPUT TRANS.
150V
R264
4 8200
Teeeo | 2w
Al
L Tele Clue E-237
- Leakage in €258-'U-2" Chassis
The horizontal foldover on the right side of this Tele-
Clue was caused by leakage in coupling capacitor C258
shown encircled in Fig. 2. Since this leakage reduces bias
Fig. 2. Horizontal output circuit used in “U2 line of General on the output tube it causes the sawtooth to be “rounded
Electric receivers which included Models 2171540, 1, 2, 3, 4, off” at the peak resulting in squeezing on the right side
21C1548, 9, 50, 51, 2, 3, 4, 5 and 6. of raster.
This page of Tele-Clues has been punched for insertion The letter which precedes each Tele-Clue number
in your Tele-Clue binder. These binders which contain identifies the circuit in which the defect exists, Please
two hundred and thirty-five Tele-Clues and an index sheet enter the Tele-Clue number in the proper column on
are available through your local G-E tube distributor. the index sheet according to the key letter.
7
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Tele-Clue D-238 N -
Defective C-310 — 14, 16 and 17-inch G-E Receivers ® I
.

L22r
8070w

§
®

E

The loss of height as well as the slight keystone effect
was due to a defective capacitor C-310, shown in Figs. 3
and 4. The function of this capacitor is to prevent the ver- 3
tical output waveform from feeding into the horizontal -4
circuit. When this capacitor is defective, the size as well Et
as the vertical edges of the raster may be affected. It was
also impossible to get a full size picture without stretching
at the top and foldover at the bottom. Due to the location
of C-310, it may be necessary to remove the picture tube
when making a replacement.

- A _

%

Fig. 4. Chassis layout of early model fourteen, sixteen,
and seventeen-inch receivers.

TELE-TIPS

€303 m306

1000 100%

v9
T " No. 78. An improvement in audio quality as well
128y 5 as a reduction in audio buzz will be obtained by
mow a3 w0 wi tow | changing capacitor C-308 in General Electric

cLeREs etk

Models 14T007, 8, 9 and 10 “M?” series from .47
mfd to 5.0 mfd.

No. 79. The Picture Tube Tester described in the
Vol. 5 No. 1 issue of Techni-Talk can be used to
test 6.3 volt electrostatic focus type picture tubes.

. . - . . No. 80. Audio buzz can be caused by the 6AUS8
Fig. 3. Vertical sweep circuit used in early model General video amplifier tube. Try a new General Electric

Electric fourteen, sixteen, and seventeen-inch receivers. 6AUS-A or increase the cathode bias resistor.

VERT. BLANKING
PULSE

c20
__________ 1
IGREEN ¢ i
VERT
: i S WOR YoKe |
2 |
|
s| o 9 |
Tele-C.lue D-?39 and 240 (gt s |
Open €-209 in Vertical Blanking Circuit | Lz | |
| 8
The vertical striations shown above were caused by an ] eeof 2d }
open capacitor, C-209, in a General Electric “U-2” receiver. ¥ ]
This capacitor is encircled in Fig. 5. Inasmuch as several 5 __J'
different lines of General Electric receivers use similar cir-
cuits, this Tele-Clue should be considered as representative
of this particular capacitor being open in any of these cir- Fig. 5. Vertical retrace blanking circuit used in General

cuits. Electric "U-2'' receivers.
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Schematic diagram for "'U3’’ line of General Electric
receivers. These receivers use 110-degree electrostatic
focus aluminized picture tubes.
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Tele-Clues

“M4” SCHEMATIC
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“M4” WITH VOLTAGES AND WAVESHAPES
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Fig. 1. Horizontal output and blanking circuit vsed in “J" line of Gen-

eral Electric receivers. The ‘“J" line inciudes Models 21730, 31, 21C347,

Tele-Clue E-231 8,9,50,and 51,

TELE-CLUES E-229, 230 AND 231
R287 and R288 reduced in valve

shown in Tele-Clue E-231. As the resistance of R288 is decreased the
bar increases in width spreading toward the left side of the screen.
Should only one resistor change in value it causes only a slight shading
rather than a black bar.

The vertical dark stripe on the right side of the above photographs
was caused by a change in the value of resistors R287 and R288 shown
encircled in Fig. 1. R287 had changed to about 2K and R288 to about
10K. If R288 is reduced to about 6K it produces the wider black bar

The letter which precedes each Tele-Clue
number identifies the circuit in which the
defect exists. Please enter the Tele-Clue

THIS page of Tele-Clues has been punched
for insertion in your Tele-Clue binder. Tnese
binders which contain two hundred and

G OO0 0000000000000 O0C0OCOC OGO

twentv-eight Tele-Clues and an index sheet
are available through your local G-E tube
distributor.

number in the proper column on the index
sheet according to the key letter which
precedes each number.
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TELE-CLUES D-232 AND 233
Defective 6K6-GT Vertical Qutput Tube

The white horizontal line near the top of the above Tele-Clues was
caused by a defective 6K6-GT vertical output tube. This particular
condition has been termed ‘‘Albino Gechi” and is caused by a momen-

| SCRERECTADY

TELE-CLUE m-234
RI7S "open’’ or increased in value

The ‘‘snow’ shown here was caused by an increase in the resistance of
R175 (20 meg.) shown encircled in Fig. 2. This resistor establishes the
delay bias on the r-f amplifier and when it increases in value or is
‘‘open’ the negative bias voltage is increased and cuts off the 6B58 r-f
amplifier tube. In some cases a new 6B58 will temporarily improve the
condition, however in a few weeks or months the “snow"” will begin to
appear. The only permanent cure is to check and replace R175. The
receiver used for this photograph was a U-2 model although the same
circuit is also used in a great many other General Electric models.

TELE-TIPS

No. 77. It the selenium rectifier is replaced in the N’ series
General Electric receivers be sure that the replacement has the
correct voltage rating. Standard selenium rectifiers are rated
for a maximum input voltage of 130 volts, Since a transformer
is used in both the 177 and 21”7 “*N™" series receivers the voltage
applied to the selenium is considerably higher than 130 volts.
A 130-volt selenium will either burn out immediately or have
an extremely short life.

The selenium used in the 17" receivers cannot he used in
the 21” receiver hecause of its lower voltage rating. It is possible
however, to use the selenium normally used in the 21” receiver
in either the 17" or 21" receiver. The General Electric catalog
number for the selenium used in the 17 receiver is n-RER-019
and for the 21" receiver the number is n-RER-022.

tary slowing down of the vertical sweep as it approaches the top of the
screen. This slowing down of the sweep causes several **scan” lines to
be bunched and produces the white line.

TELE-CLUE E-235
Inoperative 6AX4-GT Damper Tube
An inoperative damper tube produced the above condition on a Gen-
eral Electric receiver using the “U2" chassis. This might be somewhat
puzzling to some servicemen, since in older model receivers the screen
was completely blank when the damper tube was inoperative.

RIB4  Ri68
135V
Sris 22M  I6M
5600
TO V1068
CANCGELLER
= C153 CONTROL
KR RIBS
3.9M
TU(P;JER __ Rier RI89
i W by
| 22M vilag 33M
cies 1,678
22 AGC CLAMP
TO Vio?
CLIPPER NOISE
CANCELLER

Fig. 2. AGC circuit used in ‘‘U2" line of General Electric receivers. The
+U2” tine includes Models 2171536, 37,40, 1,2, 3, 4,21C1548,9, 50
through 60, 62, 3, 4 and 70.
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TELE-CLUES G-222 AND G-223

The defect shown above was due to what is known as a ‘singing”
picture tube. In this instance, it was a 24ALP4 which is o 110 tube.
Photographs do not clearly indicate the condition because it appeared
as a constantly changing horizontal wiggle mostly on the right side of
the picture. Since the Tele-Clue on the left did not show the condition at
the normal vertical frequency, the vertical hold was adjusted to produce
the picture shown on the right.

The reason this type of defect produces ‘'singing” is due to an arcing
either outside or inside the picture tube. Outside arcing (or singing)
usually occurs at the point of contact between the outside conductive
coating and the grounding spring. Internal arcing usually occurs at the

point of contact where the spacing clips on the high-voltage anode
cylinder of the electron gun assembly make contact with the internal
conductive coating. The electron gun was shown in considerable detail
in the Vol. 4, No. 5 issue of Techni-talk.

External arcing can usually be corrected by changing the point of
contact. The grounding spring may aiso be changed slightly in shape to
provide a larger area of contact. A piece of tape can also be applied to
hold the spring in contact with the conductive coating. Obviously, there
is very little that can be done by the service technician to correct
internal arcing.

TELE-CLUES A-224 AND A-225

The above condition was due to an ‘‘open” in one side of the deflec-
tion yoke in a General Electric receiver using the “U-2" chassis. Inas-
much as the two horizontal deflection coils are connected in parallel, as

THIS page of Tele-Clues has been punched
for insertion in your Tele-Clue binder. These
binders which contain two hundred and
twenty-one Tele-Clues and an index sheet
are available through your local G-E tube

distributor.

shown in Fig. 1, an “‘open” in one coil will produce a picture as shown at
the left, whereas an “‘open” in the other coil will produce the condition
shown on the right. Check connections before replacing yoke.

The letter which precedes each Tele-Clue
number identifies the circuit in which  the
defect Please enter the Tele-Clue
number in the proper column on the index

exists.

sheet according to the key letter which
precedes each number.



TELE-CLUE F-226

The loss of verticol height wos due to o poor connection between the
heoter winding ground rivet and chassis. Another defect due to this
same condition wos shown in Tele-Clue F-220 which appeared in the
last issue. It is impossible to predict just whot circuit or circuits will be
affected and o considerable amount of time can be spent checking
circuit components. One indication that resistance hos developed is the
appearance of the chassis around the ground rivet. Due to electrolysis,
the area surrounding this rivet may be discolored. The location of this
rivet was shown with Tele-Clue F-220. Tele-Clues E-227 and E-228
illustrate another condition caused by resistonce in a ground rivet.

VERT | |
20 1
| 22008 2003 yepT 8 HOR )
; [ YOKE |
{ |
! 2 5 i 9'
| Sen s6n | |
WHITE
|
i 8 |
R22! € |
12200$ 200 |
|
RED | 3 [
(O 4oy
HEAVY WHITE

Fig. 1. Wiring diagram of deflection yoke used in many
General Electric receivers including the *‘U-2’' chassis.

TELE-CLUES E-227 AND E-228

The condition shown here is somewhat different in oppearonce than
Tele-Clues F-220 and F-226. It was caused by the development of
resistance in o ground rivet on a General Electric “‘O" type receiver. In
this case, however, the rivet provided the ground connection for the
picture tube heater as well as capacitor €-257 in the “anti-hunt”
portion of the horizontal oscillator circuit. This circuit is shown in Fig. 2.
The difference between the picture on the right ond the one on the left
wos due to the amount of resistance. Law resistonce produced Tele-Clue
E-227 ond high resistance produced E-228.

TELE-TIPS

No. 76.  An unusual deleet was found recentlvin a
21" receiver with reduced high voltage. After cheeking
numerous components and voltages. the fault was found
in the plate cap connector of the horizontal output
tube. Since the wire is not soldered to the plate cap.
carrosion had developed at the “pressed™ conneetion.
Mlechanically the connection was solid but electrically
it was practically “open.” Alittle flux and solder at the
point of contact brought the high voltage back to nor-
mal.

There ore two woys of curing the trouble:

(1) Solder the ground rivet to the chassis. Use a sufficiently hot iron
so a good bond is made.

(2) Remove the filoment lead from this porticular rivet and connect it
ta some other ground rivet nearby.

When o poor ground exists on the rivet a-c fram the filament of

V109 is introduced into the horizontal phase detectar circuit causing
the effects shown here.
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Fig. 2. Diagram of horizontal oscillator circuit shawing comman
ground cannectlan for capacitor C-257 and picture tube heater.
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Tele-Clues

TELE-CLUE O-218: The r-f interference shown here was due to radiation
from the 6AF4-A UHF oscillator tube. In this case, the shield was left
off, but similar radiation could result from a loose or poorly grounded

shield.

TELE-CLUES F-214 & F-215: The 120-cycle bars seen in Tele-Clues F-214
and F-215 were caused by a gassy 5U4G rectifier tube. These bars could
also be seen in the background on some stations, but varied in in-
tensity an different stations.

“WRGB
, 4

—S_FCHEECYAD_Y“)

TELE-CLUES D-216 & D-217: The horizontal striations shown above may
be caused by an open damping resistor across the vertical deflection
yoke coils. It may also be caused by spurious oscillation in the vertical
blocking oscillator transformer or a change in the time constants in the
vertical charging capacitor circuit.

HIS page of Tele-Clues has been punched

for insertion in vour Tele-Clue binder.
These binders which contain two hundred
and thirteen Tele-Clues and an index sheet
are available through vour local G-E tube
distributor.

The letter which precedes each Tele-Clue
number identifies the cireuit in which the
defect exists. Please enter the Tele-Clue num-
ber in the proper column on the index sheet

according to the kev letter which precedes

cach number.
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TELE-CLUE E-219: The vertical striations were caused By a slight mis-
match in the horizontal windings of the deflection yoke. Some universal
replacement yokes may produce this type of defect, If this condition ap-
pears after replacing the yoke, it might be advisable to obtain & direct
replacement from the receiver manufacturer.
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Fig. 1. Chassis layout of General Electric “S" model with location of
heater winding ground connection pointed out.
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TELE-CLUE F-220: The light or *washed-out" picture was caused by o
poor connection between the heater winding ground rivet and chassis
on an *S" type General Electric receiver. The ground side of the heater
winding is connected to a rivet located near the 5U4-GA socket as
shown in Fig. 1. The resistance between this rivet and chassis could
hardly be measured since it was only about 0,2 ohms. The total heoter
current of 9,15 amperes, however, caused a voltage drop (E=IxR) of
aimost 2 volts. Since the tube heaters seemed to have normal brilliance,
a considerable amount of time could be spent checking other com-
ponents.

The above condition is not the only one that may occur due to resistance
at the ground rivets. There are several other visval indications and
these will be included in the next issve.
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TELE-CLUE M-221: The intermittently blank screen shown above was
particularly difficult to locate since its oceurrence was unpredictable and
only lasted a few seconds when it did occur. Both sound and picture
would disappear momentarily and then reappear and operate normally
sometimes for hours. The defective component was an intermittently
open capacitor, C379A, in a General Electric Model 17T1. When ca-
pacitor C379A, shown in Figs. 2 and 3, “opened,” the horizontal wave-
form which has considerable amplitude (about 200 V peak-to-peak)
was fed from the plate of V13B through R369, R367, R273 and C351
to pin 4 of V11, The amplified horizontal waveform was then possed
through R353, €353 and C354 to pin 1 of V11, At this point, due to the
amplitude of the waveform, a high negative AGC voltage was de-
veloped which cut off the RF and IF amplifier tubes. This resulted in
complete loss of both sound and picture.

R —
o AN
v7e e 26t
2D vIOEQ ! 1684M €214
ki2aT7 N e
3 =
R272
4700
AGC
VOLtaz . R238  PCTURE _bA2e2
PLUCEC A
TORF 370n  CONTROL ¢ 2MEG  gRZTS
s —1 S S Fig. 3. S lifi
au Py L. vn ig. 3. Sync amplifier
3229 "!55 §'5"E°- PN circuit used in Model
R%2 _L lcasa cy.a¥ L R369 1771,
z“ 2 ) 40IMF 8000} 3 f.%:
[ E DRIVE +
. o= = syTeL
J\ =) & { OMF
¥ A
4 - Nes c3er
02T 1 \ /\l’ / F €367
vil vI39
. SsLTST | wriaswier é",{,":
5 . AW
22WEG 2 acuw:n HORYOEC i [
i o i -

0060600 ¢




Tele-Clues

FILE IN BACK OF YOUR TELE-CLUE BINDER
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**U" TELE-CLUE SCHEMATIC

Models
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Preliminary diagram for ‘‘U’’ line of General Electric
receivers. These receivers use 21" and 24" electrostatic
focus aluminized picture tubes.
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“MM” TELE-CLUE SCHEMATIC

Tele-Clues
Preliminary diagram for ’MM?/ line of General Models

FILE IN BACK OF YOUR TELE-CLUE BINDER Electric receivers. These receivers use 90-degree 177025

electrostatic focus aluminized picture tubes. 177026
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Tele-Clue No. C-73—Short between filament and cathode (terminais 8
and 9) on 12AT7 video amplifier in 1273 receiver.

WRGB

SR "'SCﬁEmTlCY

Tele-Clue No. K-75—This Is also the resuit of a short between cathode
and heater in the 65L7-GT Sync Amplifier and clippertube and the same
explanation as given for Tele-Clue No. 74 will apply here. The only
difference is that horizontal synchronization occurs so that the black
border can be seen at the left instead of at the right of the picture tube.
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Fig. 1. Horizontal A.F.C. and multivibrator circuit used in the Westing-
house Mode! H-606K 12 chassis No. V-2150-111 TV receiver.

FILE THIS SHEET IN YOUR TELE-CLUE BINDER

Tele-Clue No. K-74—A short between the cathode and heater in the
6SL7-GT Sync Amplifier and clipper tube used in a large number of
General Electric chassls will result in a plcture similar to either Tele-
Clue No. 74 or 75. The contrast control has little or no effect. Horizontal
synchronization is extremely critical with a horizontal jitter or weaving
present most of the time.

Tele-Clue No. E-7 6—This defect in horizontal synchronization which was
the only point where horizontal sync would occur indicates a phase
shift in the horizontal oscillator circuit shown in Fig. 1. This circuit is
used in the Westinghouse Model H-606K12. A similar circuit, however,
is used In a considerable number of TV recaivers. This defect was caused
by a change in the value of R453 from 220,000 ohms to 8000 ohms.

EGINNING with this issue, the page con-

taining Tele-Clues will be a separate sheet
punched for insertion in your Tele-Clue binder.
These binders which contain seventy-two
Tele-Clues and an index sheet are available
through vour local GE or Ken-Rad tube dis-
tributor.

Tele-Clues pertaining to defects in  the
SYNC AMPLIFIER AND CLIPPER CIRCUITS
will be coded with the letier K. Please write
this reference above the letter K or the index
sheet in your binder. Also enter the Tele-Clue
number in the proper column on the index
sheet according to the key letter which preceeds
cach number.




Tele-Clue No. H-77—This photograph and the one shown in Tele-Clue
No. 7 8 illustrate the effect of low emission in a picture tube. The picture
with the brightness and contrast controls adjusted for correct balance
between the blacks and whites was very dull and had a washed-out ap-
pearance similar to Tele-Clue No. H-60. When the contrast control was
advanced the color gradation between black and white practically
disappeared as shown above.

G-79

Tele-Clue No. G-79 & 80—These photographs iltustrate the result of a
fourteen inch picture tube which imploded while in its cabinet. The
tremendaus force released is apparent from the condition of the safety
glass in these photographs. Fortunately this type of glass breakage,
which obviously was due to the fracture occurring first in the faceplate,
does not occur very often. In one case this did happen sometime during
the night to a receiver not in its cabinet. Pieces of glass were scattered
all over the service shop and were found imbedded in the walls about
twenty feet away.

Tele-Clee No. H-78—This photograph shows the result of advancing the
brightness control on the same tube used in Tele-Clue No. 77. The con-
trast control was returned to normal. The five shading rings around
number 4 should vary in shading from black in the center to white on
the outside. In the above photograph the outer ring is darker than the
next inner ring. This is just the reverse of the normal shading sequence.

G-80

These photographs illustrate that if an implosion occurs while the set

utmost care shouldbe exercised when removing, transporting or repair-
ing a receiver outside of its cabinet. The potential danger is great since
a scratch or defect in the glass of the tube may cause an implosion at
any time. Therefore it is advisable to use every precaution including
the wearing of safety glasses while working around exposed picture
tubes.

TELE-TIPS

No. 36.  ‘There are some areas where a 'I'V receiver may
he operated on a power line frequency slightly different
from that on which the transmitter is operating. This will
result in a slow weaving or “Mae West™ movement of the
picture. This can sometimes be eliminated by changing
the A.F.C. and, or the horizontal oscillator tube. If this
doesn’t work try increasing the value of the capacitor which
filters the power supply to the (‘Ill)[)(‘ and A.F.C. wbe.
The nominal value of this (-apd(lt()r is 40 mfd. When
this is increased to 100 mfd. the weaving is nsnally reduced
to a point no longer objectionable.

No. 37 In some carly model G-E receivers incorporat-
ing A.G.C.. excessive buzz was (\perlencml when the set
was operated on the high band channels. This can be cor-
rected on some receivers by connecting the converter grid

4

resistor to ground instead of to the A.G.C. voltage supply.

No. 38. Considerable time ecan sometimes be saved
when checking for complete loss of 11V by removing the
connection to one side of the horizontal deflection coils. If
a short exists in these coils only when the receiver is operat-
ing. a resistance check will be normal and a check of the
wave shapes will also appear normal. When the shorted
deflection coils are removed from across the horizontal
sweep transformer some high voltage (usnally about 50
per cent) will be present although somewhat lower than
normal.

No. 39.

\ compass held a few inches from the metal

cone can be used 1o determiine whether the metal cone of

a picture tube is magnetized as well as the area that is
alfected.

N
is in the cabinet, damage would result only to the receiver. However, '




Tele-Clue A81. The vertical foldover which can be seen at the right side
both top and bottom was due to o defect in the vertical windings of the
deflection yoke on a General Electric Model 802. Several vertical re-
trace lines were visible neor the top and extended about one-inch
down from the top. These could not be eliminated by adjusting the
vertical hold, verticol lineority or height controls. Ordinarily o short in
the vertical coils will result in a keystone effect similar to Tele-Clue
No. A-21. This effect was not noticeable in this photograph, however
o new yoke corrected the defect.

B 107
Tele-Clue No. A83. This illustrates another unusual defect in the de-
flection yoke. In this cose the width is reduced and again without any
noticeable keystone effect. This photograph was taken of a Westing-
house Model 619712 chassis V2150-176. This same chassis is also used
in Model 617T12. The horizontal output circuit for this receiver is shown
in Fig. 1.
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Fig. 1. Horizontol output circuit used in Westinghouse models H617-
T12 and H619T12 chossis V2150-176.
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Tele-Clue A82. This is an enlarged view of the top right hand corner
of Tele-Clue No. A81 which shows the foldover and vertical retrace
lines which could not be eliminated.

NBC
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Tele-Clue No. E84. This shows the effect of removing the 6WA4-GT
damper tube in the circuit shown in Fig. 1. Ordinarily the removal of
the damper tube results in a reduction of the high voltage to a point
where littlie or no illumination of the screen is visible. In this circuit
however, the high voltage was not noticeably reduced and there was
a gradual change which took place during a two minute period after
the damper tube was removed. After this period the test pattern ap-
peared like Tele-Clue No. E85.

HIS page of Tele-Clues has been punched for |

insertion in vour Tele-Clue binder. These binders |

¢ which contain eighty Tele-Clues and an index sheet |

are available through your local G-E or Ken-Rad |
tube distributor.

The letter which precedes each Tele-Clue number
identifies the circuit in which the defeet exists. Please
enter the Tele-Clue number in the proper column on |
the index sheet according to the key letter which

prcce(les each n umber‘



Tele-Clue No. E85. This photograph was taken about two minutes
after Tele-Clue No. E84. There was a gradual change to each side of the
test pattern until it looked like the above photograph. The test pattern
fooked like this as long as the damper tube was out of the circuit.

Tele-Clue No. C87. This is an enlarged view of the area between the
frames shown in Tele-Clue No. C86. The vertical sync pulse has dis-
appeared completely. This area should appear like that shown in Tele-
Clue No. C88.
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Tele-Clue No. C86. This is a somewhat unusual defect which could take
a considerable amount of time to run down. The picture was very dark
and looked as if the contrast control was advanced oo far. This control
however, had no noticeable effect on the picture. The horizontal sync
was critical and the vertical would jump a frame quite frequently. This
condition was caused by a leaky capacitor €290 in Fig. 2. Because of
this a positive voltage (50 V.) appeared on the picture tube grid. This
circuit was used in the following General Electric TV receivers:

10T 10C101 1274

1074 10C102 12C107
1075 12K1 12C108
1076 1273 12C109

Tele-Clue No. €C88. This photograph shows a normal vertical sync
pulse as it should appear between frames. If this is compared with
Tele-Clue No.C87 only three dots appear in the area where the vertical
sync pulse should be. A discussion of the synchronizing pulses and their
functions appeared in the Vol. 2 No. 1 issue of Techni-talk.

Fig. 2. Video amplifier and d-c restorer circuit used in the General
Electric receivers shown under Tele-Clue No. C86.

40. A piece of scotch tape placed at the edges of the
raster will provide an easily removed marker when making
circuit changes to obtain more width or height.

41. The substitution of a 6V6-G'l" for a 6K6-GT in the
vertical output circuit will usually provide additional height.

42. Noise in Dumont Input tuner can usually be elim-
inated by cleaning the contact surfaces with carbon tet.

13.  Raster flashing in G-E Model 805 series U and W

version receivers caused by automobile ignition in weak
signal areas can usually be eliminated by transferring the
B— end of R276, which is the 2.2 megohm grid resistor for
the 12AT7 seeond video amplifier (V8B). to pin 7 of the
6AL5 (V22) discriminator tube, and by connecting a 120
ohm one-half watt resistor between pin 8 of the 12AT7

(V8B) and B—.
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Tele-Clue No. 189. This condition was caused by spurious oscillation
in the 6C4 HF oscillator used in a Westinghouse Model H-604T10. The
frequency which is indicated by the number of vertical or diagonal
lines, could be varied by adjusting the fine tuning control. The lowest
frequency appears above and the highest frequency is shown in Tele-
Clue No. J90. The shield over this tube had no apparent effect, however,
another 6C4 tube entirely eliminated this defect.

Tele-Clue No. L91. This is a photograph of a CBS color transmission
which was received from New York City a distance of about 160 miles.
¥ your area should receive color programs using the CBS color system,
a considerable number of people will probably believe their sets are
defective since adjustment of the horizontal and vertical hold controls
will only produce a picture similar to thaot shown above.

vizs
HOR.0SC.

Yp125N76T

— -

C364 _L
220 T

R364 3
27K

o
o
]

—— HOR. HOLO
HOR. HOLO (REAR)
{FRONT) L 8-

Fig. 1. Horizontal oscillator circvit used in most General Electric
recelvers,

FILE THIS SHEET IN YOUR TELE-CLUE BINDER

Tele-Clue No. J90. This is the same defect shown in Tele-Clue No. J89
except at a different setting of the fine-tuning control. A similar effect
may be caused by any RF getting through to the grid of the picture
tube. The interference shown above could be varied by adjusting the
fine tuning control which indicated that the HF oscillator was at fault.

Tele-Ciue No. E92. The bright vertical bar and loss of horizontal syn-
chronization was caused by €363 in Fig. 1 being open. This condition is
the result of blocking the horizontal sweep generator. It usually is
brought about by improper operating bias on the horizontal sweep
oscillator tube caused by open, leaky, or shorted components in the
grid bias circuit. A ready check to determine whether this is the source
of the trouble is to observe the waveshape with an oscilloscope across
the sine-wave oscillator tank circuit of tube V12B. If the amplitude and
waveshape do not check with published data, the components R 366
or C 365 should be checked.
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J IHIS page of Tele-Clues has been punched for
! insertion in vour Tele-Clhie binder. These
t binders which contain eightv-eight Tele-Clues
| and an index sheet are available through your
i local G-E tube distributor.

; The letter which precedes each Tele-Chie num-
f ber identifies the cirenit in which the defeet exists.
Please enter the Tele-Clue munber in the proper 1
column on the index sheet according to the key |
letter which precedes each number. Tele-Clies
pertaining to COLOR T'V will be coded with the
letter L. Please write this reference above the
. letter 1, on the index sheet in vour binder,




Tele-Clue No. E93. The vertical black lines were due to a slight arc
developing at the solder connection to the plate of the 1B3-GT high
voltage rectifier. This is similar in appearance to Barkhausen oscillation.

Tele-Ciue E94. The increase in horizontal and vertical size as well as
the loss in brightness indicates a loss of high voltage. This was caused
by a poor connection which developed an arc under the rubber cover

The similarity is probably due to the various frequencies developed by
the arc falling in the same range as Barkhausen oscillation.

Tele-Clue No. E95. The dim picture with poor horizontal linearity,
insufficient width and excessive height was caused by an open in the
5 mfd capacitor € 377 in Fig. 2. This condition is a result of placing a
high impedance in series with the horizontal defiection circuit and is
caused by an open or very low capacity value of the series capacitor,
€ 377, to the horizontal defiection coils. This reduces current to the
horizontal defiection coils; however, the shunting resistor R 377,
passes some current to the coils when capacitor € 377 is open, thus
permitting some sweep but with reduced picture tube anode voltage.
In some receivers, resistor R 377 will overheat upon opening of ca-
pacitor C 377 because of excessive current. High leakage in capacitors
€ 373 or C 374 will produce similar resolts except that the linearity
will be better.

at the anode of the picture tube.

Tele-Clue No. E96. The displacement to the left shows the effect of
shorting out the .5 mfd capacitor C 377 In Fig. 2. This condition is the
result of additional d-c flowing through the horizontal defiection coils.
If this capacitor shorts out it may be impossible to center the picture.
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Fig. 2. Horizontal sweep output circuit used in most General Electric
receivers.

TELE-TIPS

No. 44. 1f neck shadow is present after the deflection
yoke has been replaced try using a voke with a ferrite core
such as General Electric RLD-024 or RLD-025 or Merit
Tvpe MDF-70.

No. 45. Before attempting a major soldering job such
as changing the power transformer, try placing cleansing
tissues under the soldering area. This will catch the solder
drippings which sometimes cause a “hard to find” short.

No. 46. The width can be increased in circuits similar
to that shown in Fig. 2 by reducing the value of capacitor

4

C 377. This will decrease the high voltage but not as much
as additional capacity across the secondary of the horizontal
sweep transformer.

No. 47.  The substitution of a 6W6-GT tube for either
a 6KR6-GT or a 6V6-GT tube in the vertical sweep output
circuit will result in a considerable increase in height. The
filament current for the 6W6-GT is considerably higher
(1.2 amps) than either the 6K6-GT (0.4 amp) or the 6V6-
GT (0.45 amp).
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Tele-Clue No. J97. This is a photograph of a typical straight wire
incandescent lamp, which may cause interference in the 60 to 70
megacyclie frequencies (Channels 2, 3 and 4). Lamps of this type have
not been manufactured since about 1925, however, a considerable
number are still in use in such places as attics, fruit cellars, closets, etc.
It is very rare for a modern General Electric lamp to cause interference;
however, the type shown above may produce a high frequency oscilla-
tion. The main points of identification are the fillament shape, the clear
glass bulb and the tip.

Tele-Clue Nos. J99 and J100. Two more interference patterns pro-
duced by the type of lamp shown above. The black bands in the photo-
graph on the right are the result of operating the lamp close to the
receiver.

The high frequency oscillation in the lamp is not produced by any of
the conventional methods. In principle, it relies on what is called the
Barkhausen theory.

The Barkhausen theory requires several conditions and a certain
geometry of the parts and layout in order to produce oscillations. In
an incandescent lamp of the type shown, the ends of the filament wire
act as a cathode and then an anode on each successive halif cycle of the
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Figure 1. Sync amplifier and clipper circuit used in a number of General
Electric TV receivers,

FILE THIS SHEET IN YOUR TELE-CLUE BINDER
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Tele-Clue No. J9B. This shows one type of interference pattern pro-
duced by the lamp shown in Tele-Clue No. J97. Due to these lamps
being used intermittently in such places as porch lights, closets, etc.,
they may be rather difficult to locate. Another factor is that this type
of interference may cover a radius equivalent to two city blocks, par-
ticvlarly in low signal areas. In some cases the interference pattern
may move either up or down on the screen until it is no longer visible.
The radiation from a lamp of this type can be shielded or dissipated by
use of metal reflectors but no one recommendation will apply to all
installations. Therefore, the simplest remedy is to find and replace
the guilty lamp.
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alternating current. Assuming one side to be negative, the filament
emits electrons which are attracted by the opposite wire which is
positive. The electrons accelerate roward the wire, with most electrons
passing the anode, The inside glass surface of the bulb builds vp a nega-
tive charge and as the electrons approach the glass they are repelled,
In addition, the anode is still positive, attracting the electrons, and
causing them to return in the direction of the anode. On returning to
the anode the process is repeated, the electrons overshoot the wire
anode and enter a negatively charged cathode field. The electrons
take an elliptical path about the anode which creates @ high frequency
current in the anode,

This page of Tele-Clues has been punched for insertion in
your 'l'v‘lv-('.lno binder, These hinders which contain ninety-six
Tele-Clues amnd an index sheet are available through your local
G-E tube distributor,

The letter which precedes each Tele-Clue nunder identifies
the circuit in which the defect existz, Please enter the Tele-
Clue number in the proper column on the index sheet according
to the key letter which precedes caeh number, TeleClues
vertaining to THE AGC CIRCUTT will be ended with the
{('lh-r M. Please write this reference above the letter M on the
index sheet in your binder,



Tele-Clue No. K101, The above photo illustrates the effect of losing
both horizontal and vertical synchronization. This defect was due to
an open €C-354 in Figure 1, However, it could be due to any of the
following:.

1. €351 open.

2. Defective VIOA or V10B.

3. Loss of plate voltage on V10A or V10B.

4, Incorrect value of R354.

5. Insufficient amplitude of composite signai applied to sync ampli-
fler from video amplifier, check video amplifier circuit. A scope
will prove invaluable when used as a signal tracer in this circuit,
The wave form and amplitude should be compared with the
manufacturer's service notes.

Tele-Clue No. F103.

This photo indicates a defective component
which reduces the output B+ voltage. This reduced B+ voltage will
affect both horizontal and vertical sweep and will also give reduced
picture brilliance, The ripple and shadow through the picture is due to
inadequate filtering of the “'B" supply. This was caused by an open
€452 in Flgure 2,

Tele-Clue No. M102. This condition is typical when a component fails
in the AGC circuit. It may result in the contrast control having little ar
no effect on the picture. If the contrast control has little control, it
may be due to leakage in one of the capacitors such asa €261 or €C251.
Since the impedance of the circuit is high, leakage in the order of 1
megohm or less may cause trouble. A completely inoperative control
may be the result of a shorted capacitor or a ground in the AGC system.
This was caused by a shorted €251 in Figure 2, however, a short in
€261 or an open in L258 moy result in o similar condition,

Tele-Clue No. F104.

This illustrates another defect due to inadequate
filtering. The dark shaded bar is caused by hum in the picture tube
grid circult, while the waviness in the raster edge is the result of hum
in the horizontal defiection circuit. This was caused by an open €453
in Figure 2.

Figure 2, Selenium rectifier type
B+ power supply used in a num-
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No. 48. Receivers using plug-in segments in the head-end mna
develop intermittent oscillator operation. This may cause the HI“:
oscillator to shift frequency or stop oscillating entirely. In many cases
this can be cured by removing the segment and resoldering each
connection.

No. 49. A shift in the HF oscillator frequency resulting in the
icture either fading or disappearing completely on some General

lectric receivers may be due to the 12 mmfd capacitor (C212). This
capacitor is connected hetween the channel switch rotor in the
oscillator grid circuit and B —. This can be replaced without removin
the head-end although at first it may appear to be impossible. It wiﬁ
probably be necessari' to replace the 10K resistor (Rp216) as this is
connected in parallel with C212 with the ends soldered together.
First clip the end of these two components which goes to the front
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section of the channel switch. This should be pushed back so that the
clipped end doesn’t touch anything “hot.”” The two new components
should be connected in parallel between the switch terminal and the
B— lug which is only about one inch away and easily accessible.
This lug is located on the head-end chassis near the vertical output
transformer.

No. 50. A General Electric TUBE PULLER will protect your
fingers when removing hot tubes. [t is made of 14-in. sponge rubber
with a raised rib to guide you when inserting miniatures. Fits all types
-—glass, metal, seven-and-nine-pin miniatures. See your distributor.

0. 51. When using a buiﬁ)t-in antenna on a TV receiver with a
metal back cover, be sure the leads are connected from the outside.
In some cases r-f inierference similar to Tele-Clue J90 may appear
if the leads are run inside the metal back cover.




Tele-Cive No. F-105. This defect was due to an open developing in the
10 mfd capacifor €C379-A in Fig. 1. The vertical hold was unstable and
synced in slightly above normal. The horizontal hold was also unstable
and would only sync in with the blanking bar either at the left as shown
above or at the right as shown in Tele-Clue No, F-106.

//Ha:’ |

Tele-Clue No. K-107. The above photograph was taken with the contrast
control set ot minimum (counterclockwise). The defect shown here was
due to 50K ohms leakage across C-354 in Fig. 1. Incidentally, if this
capacitor is completely shorted, horizontal oscillation is *"killed,’" resulting
in complete loss of any illumination on the picture tube. The vertical
syncs slightly above normal as can be seen in the above photograph.
If C351 is leaky the picture will appear practically the same as the above
except that the vertical will sync at the normal point.
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used in o number of General Electric receivers,

Sync Amplifier, Clipper, A.F.C., and Horlzontal Oscillator clrcults

FILE THIS SHEET IN YOUR TELE-CLUE BINDER

Tele-Clue No. F-106. This is the same defect as shown in Tele-Clue No.
F-105 with the hold control adjusted so that the blanking bar syncs at the
right,

Tele-Clue No. C-108. This photograph shows the effect of oscillation in
the video amplifier of a General Electric 10T1 receiver. This defect can be
caused by on open in either one of the 6800-ohm resistors R-233 or R.234
which are connected in parallel with the video compensating chokes
L-255 and L-268 in Fig. 2. Both of these chokes are wound on resistors
and may be difficult to locate unless the resistor is checked separately.
This same type circuit is used in a number of General Electric models.
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Fig. 2. Video amplifier circuit used in General Electric Model 10T1.

THIS page of Tele-Clues has been punched for insertion in
i your Tele-Clue binder. These binders which contain one
\  hundred and four Tele-Clues and an index sheet are available
through your local G-E tube distributor.

The letter which precedes each Tele-Clue number identifies
the circuit in which the defect exists, Please enter the Tele-
Clue number in the proper column on the index sheet according
to the key letter which precedes each number,



LINE VOLTAGE VARIATIONS

There are very few locations where the line voltage at the service
distribution box doesn’t vary by at least a few volts during a twenty-four
hour period. This is due to the varying load placed on the power lines
at diﬂ{;rent times during the day or night and at different points in the
distribution system. The power and light company can partially correct
this condition at the substation, and in this way these variations are
usually kept at a minimum.

The voltage at the electrical outlet which supplies the TV set may vary
considerably more than at the service distribution box. This is usually
due to placing too high a load on that individual line or circuit. If, for
example, appliances such as a refrigerator or a flat iron as well as several
lamps are also connected to this same circuit, a considerable voltage
drop will result whenever the refrigeration or iron is in operation. This
can be corrected by rewiring this circuit with a heavier wire, or by con-
necting the appliances or TV receiver to an outlet in another circuit
which is not overloaded.

Whenever a TV recciver must be removed from the customer’s
home, the line voltage should be checked at that time and noted on the
chassis. This same voltage should then be used when repairing and
adjusting the receiver. If the receiver is repaired and adjusted at the
voltage noted on the chassis, no further adjustments should be necessary
when the receiver is returned. Chances are, the voltage in the service
shop will vary from the required voltage. If so, a variac or variable
voltage transformer can be used to obtain the desired voltage.
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Tele-Clue No. F-109. Line voitage variations will affect the over-all opera-
tion of a TV receiver. The height, width and focus are all affected as can
be seen by comparing the four Tele-Clues shown on this page. The above
photograph was taken after the TV receiver was adjusted for proper
operation at a line voltage of 120 volts.

with the line voltage increased to 130 volts. No other adjustments were
made. The width and height have increased and the black portions of the
test pattern are darker. The definition of the vertical wedges is reduced
near the center of the picture which could have been corrected by adjusting
the focus control.

Tele-Clue No. F-111. This photograph illustrates the effect of reducing the
line voltage to 110 volts on the same receiver. The height, width, focus and
brightness have all been reduced.
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Tele-Clue No. F-112. This is similar to Tele-Clue No. F-111 but with the
same defects more pronounced since the line voltage has been reduced
to 100 volts.

TELE-TIPS

No. 52. In some General Electric receivers, the 12 mmfd
capacitor (C-212) in the grid cathode circuit of the 12AT7 oscilla-
tor may develop a defect which only slightly changes its capaci-
tance. %‘his results in a reduction in picture quality since adjust-
ment of the fine tuning control and the oscillator slug cannot
bring the picture carrier to the 50% point on the alignment curve.
This defect is not as severe as that described in Tele-Tip No. 49
and may be more difficult to recognize. The same repYacement
procedure described in Tele-Tip No. 49 should be followed.

No. 53. Some General Electric receivers use a 39-ohm cathode
resistor in the horizontal output tube which was added after the
service data was printed. If this resistor is open it may be rather
difficult to locate since a voltage or resistance measurement might
be overlooked as this point is shown connected directly to B—
on some schematics. About +4-4.0 volts should be present at this
point in receivers using the 39-ohm cathode resistor.

No. 54. When servicing General Electric receivers, make
certain that the dress of the insulated lead which goes to the cap
of 19BG6-G or 25BQ6-GT is not disturbed so that it is pushed
against the “Globar” resistor. If this happens the insulation
may melt off after a few hours use and cause a short circuit.

No. 55. It may be advisable to use a new General Electric
17RP4/17HP4 electrostatic focus type picture tube when con-
verting to larger sized picture tubes. 'Fhis will save both time and
money particularly if the focus coil must be replaced. The onl
additional connection is from pin 6 on the picture tube to ground.
If the focus coil is removed a resistor of equal value should be
substituted in the circuit.




:Tele-lues

Tele-Clue E-113. The horizontal shifting shown here was due to an open
capacitor C356 in Fig. 1. This capacitor feeds the horizontal sync pulses
to V12, If this capacitor is open the control voltage ordinarily developed
across resistor R356 and R357 and applied to the grid of VI13A will
obviously be incorrect.

Tele-Clue E-115. This condition was caused by an open capacitor C358
in Fig. 1. The picture weaves horizontally and can only be stabilized
with the horizontal blanking bar at the right as shown or with a number
of horizontal lines tearing the picture as shown in Tele-Clue E-116, A
similar type defect will also appear if R359, R360 or C357 is open,

"33y "0

FILE THIS SHEET IN YOUR TELE-CLUE BINDER

Tele-Clue E-114, If capacitor C356 in Fig. 1 is leaky (10K) the picture will
weave considerably but will sync with the horizontal blanking bar near
the left side. The voltage at pins 1 and 5 of V12 will be considerably more
positive than the normal 2.5 volis. Leakage across C357, C359, or C361 or
a change in the value of R356 or R357 capacitors will also cause this same
condition. If R359, R360 or C357 is open, the picture will only sync with
either the horizontal blanking bar at the left as shown above or at the
right as shown in Tele-Clve E-115.

Tele-Clue E-116. This defect was caused by the same defect as Tele-Clye
E-115 but at a different setting of the hold control. The number of hori-
zontal lines which appear will also vary with the control setting.
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Fig. 1. Clipper, A.F.C., Horlzontal Oscillator and Output circults used
in a number of General Electric recelvers,
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THIS page of Tele-Clues has been punched for insertion in
your Tele-Clue binder. These binders which contain one
hundred and twelve Tele-Clues and an index sheet are available
through your local G-E tube distributor.

The letter which precedes each Tele-Clue number identifies
the circuit in which the defect exists. Please enter the Tele-
Clue number in the proper column on the index sheet according
to the key letter which precedes each number.




Tele-Clue E-117, If capacitor C365 in Fig. 1 becomes leaky (2K) the bright-
ness and width are decreased and several white lines appear near the
center of the pictures as shown above.

Tele-Clye E-119, Leal

ge across capacitor €366 in Fig. 1 will cayse a
vertical white line to appear near the center of the picture and there is
pulling at the top. This defect also causes a slight reduction in the width.

Tele-Clue E-118. A somewhat unusval condition appears when R366 in
Fig. 1 is open. The picture looks as if every other frame in each field is
dsplaced slightly to the left. A similar defect will also appear if C369
is leaky (1 meg).

Tele-Clue E-120, Leakage across capacitor C368 (100K) in Fig. 1 will cause

the width to be reduced with a slight foldover on the left side as shown in
the above photograph.

No. 56. A leaky video i-f coupling capacitor may, in view of the many
different types of AGC circuits, produce some rather unusual effects on
the picture. These may at first appear to be due to a defect in some other
circuit and thereby cause a considerable amount of time to he wasted in
checking these otﬁer circuits. A good quick check for a leaky plate-to-
grid coupling capacitor in the AGC circuit is to connect a VIVM to
some point in this circuit. The receiver should be turned “off” for a
few minutes and then turned “on.” If a positive voltage appears while
the tubes are heating up it is probably due to leakage in one of the
coupling capacitors, 'iéhis is of course due to the rectifier and supplying
plate voltage before the other tubes start operating. When the other
tubes heat up a negative AGC voltage is developed which bucks the
positive voltage down to a normal level.

No. 57. Some of the earlier model General Eiectric TV receivers such
as Models 800, 805, 806, 807 and 809 used a separate globar resistor in
each filament string. This type resistor has a resistance of several hundred
ohms when “cold™ and 75 ohms when “hot.”” After these resistors are in
use for a few years they may take somewhat longer to heat up and reach
their normal resistance of 75 ohms. One resistor may also reach its
operating resistance before the other. In some instances the hot resist-
ance increases, thereby reducing the filament voltage on that whole
string of tubes. If a check indicates that one of these resistors is defective
in operation it would be advisable to replace both resistors with a single
General Electric Cat. No. R455 35 ohm globar resistor. The only addi-
tional connection will be a jumper wire across the filament end of the
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original globar resistors. Since the original resistors each had a hot
resistance of 75 ohms the parailel resistance was 37.5 ohms, which is
practically the same as the resistar.ce of R455. Incidentally do not ever
short out one of these globar resistors as it protects the tube filaments,
and if shorted the tubes may only operate a few hours.

No. 58. Most servicemen are now familiar with the ‘“zoom™ type
horizontal size and linearity controls which can be varied over the
complete range by moving the slide adjustment. The other type of con-
trol is varied by turning a screw adjustment. The correct adjustinent of
this type control is in must cases a tedious job due to the minute change
for each turn of the adjustment screw. This is particularly true of the
horizontal linearity control and a considerable amount of time can be
wasted trying to obtain the correct adjustinent. This type of control can
be improved by enlarging the thread portion of metal collar without re-
moving the two frictien pieces. This can be done by turning the adjustment
screw until it disappears. A rather small head screw driver will probably
be required to accomplish this. The adjustment screw and iron core can
then be pushed out the back of the control. An electric drill is then used
with a drill slightly larger than the adjustment screw to remove the
thread portion of the metal collar. This collar should be held ir place
with a pair of needle-nose pliers ta prevent il from rotating with the
drill. When the core is replaced the two friction pieces will hald the
screw section in place but the removal of the thread area will allow the
core to be pushed in or out.
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Tele-Clue No. F-121. Loss of sound, picture and screen illumination
can be caused by any one of several defects which can be checked in
the following order:

(1) If filaments are not lighted, check for an open thermal cut-out
in the type of circuit shown in Fig. 1 or an open fuse in receivers
which have a fused line. A check with an a-c voltmeter and an
ohmmeter will also be helpful in locating an open circuit. If the
cut-out (B451) and power switch (S451) in Fig. | are OK, check
for an open in R454, the picture tube heater or an open heater
or choke in both filament strings.

(2) If all the filaments are lighted, check the B+ voltage. An open
capacitor (C451) or resistor (R451) or choke (L.151) will cause
a complete loss of B+4-. Defective selenium rectifiers (X151 and
X452) or shorted capacitors C452 or C453 may also cause loss of
B+ voltage.

(3) If only some of the filaments are lighted, check for an open
filament or choke in the lower filament string shown in Fig. 1.
Since this string includes the horizontal oscillator, horizontal
output, damper, and some audio tubes, an open in this string
will cause loss of both screen illumination and sound.

Tele-Clue No. G-122. Loss of any screen illumination but normal sound
may be caused by a defect in eitﬁer the picture tube circuit or the sec-
tion which supplies the high voltage. As a first check, visually exanine
the picture tu{;e heater. If it is glowing, the picture tube can be assumed
to be satisfactory. for the moment at least. Next, check for HV at the
anode cap preferably with a [V probe on a d-c voltmeter. If the HV is
normal the following checks should then be made:
(1) Check adjustment of ion-trap magnet.
(2) Check voltage on accelerator anode (G2) usually pin No. 10.
(3) Check voltage on Gl usually pin No. 2 and cathode usually
pin No. 11. A quick check on both voltages would be to connect
a d-c voltmeter plus lead to cathode and minus lead to grid 1.
The meter shou?nl show a voltage variation as the brightness
control is varied of from zero to between fifty and one hundred
volts.
(4) Check picture tube either by substitution or with a picture tube
tester.

Tele-Clue No. E-123, Loss of any screen illumination but normal sound
is in most instances due to loss of high voltage. Assuming that the voltage
has been checked at the picture tube anode cap as mentioned in Tele-
Clue No. 122, a «quick check would be as follows:

(1) Touch the metal end of a well insulated screwdriver inter-
mittently to the anode cap of the HV rectifier. Hold the screw-
driver well back on the insulated handle and do not make contact
with any other part of the chassis. If the receiver is operating
normally up to l]\is point, a “hot” spark should be present which
will jump about one-half inch or more as the metal end of the
screwdriver is brought near the tube cap. If this type spark is
resent, the defect lies between this point and the anmie eap.

hen try a new HV rectifier tube and, if necessary, check the HV
filter network and the ilament loop.

(2) If the spark is not normal at the cap of the HV rectifier, remove
this tube and make the same check at the cap connection sinee
a shorted tube could kill the spark.

(3) If a spark is present but very weak at the 1V rectiber cap, try
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substituting a new horizontal output tube, then the horizontal
oscillator tube, and finally the damper tube.

(4) If no spark can be seen at the HV rectifier, touch the serewdriver
in the same way to the cap of the horizontal output tube or the
terminal of the transformer which feeds the plate at the horizontal
output tube. If a weak spark can be seen at this point, try repluc-
ing the horizontal output, horizontal oscillator and damper
luies. If this doesn’t correct the trouble, check the horizontal
output transformer for an open and then the voltages on the
horizontal output tube. If the trouble can not be located, it will
probably be necessary to make a voltage and /or resistance check
of the horizontal oscillator and output circuits including the
horizontal deflection coils in the yoke. An oscilloscope will he
extremely useful in checking for trouble in these circuits, partic-
ularly if waveforms and peak-to-peak voltages are available in
the service data,

Tele-Clue No. €-124. Loss of boih sound and picture but with a raster
on the picture tube showing vertical retrace lines not stabilized as
shown agove. This indicates that the trouble is between the antenna
terminals and the point where the sound is taken off. In an intercarrier
receiver, such as shown in Fig. 2, the defect should be found in the tubes
or circuits shown as V1, V2, V3, V4, V5, V6 or Y1. In a conventional
receiver such as that shown in Fig. 3, the defect should be found in
either the R-F unit or the first video i-f amplifier.

Tele-Clue No. C-125. Loss of picture only, with normal sound and ver-
tical retrace lines not stabilized. indicates that the trouble is between
the point where the sound is taken off and the picture tube. In the inter-
carrier receiver shown in Fig. 2, the defect should be found in vileo
amplifier stages VTA or V7B. In a conventional receiver such as that
shown in Fig. 3, the defect shauld be in either the second or third i-f
stages or the video amplifier section.
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Fig. 1. Power supply circuit used in most G-E TV receivers.
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Tele-Clue No. C-126. Loss of picture only with normal sound and
vertical retrace lincs stabilized, indicates that the trouble is between
the point where the sync pulses are taken off und the picture tube. In
either the intercarrier receiver shown in Fig. 2 or the conventional
receiver shown in Fig. 3, the defeet is pinpointed to the last video cou-
pling circuit and the picture tube.

Tele-Clue No. €-128. If the signal is getting through from the output
of the video detector, the point of injection should be moved to the video
detector input. The frequency of the signal generator will have to be
changed to approximately the center of the i-f pass-band. The pattern
which should appear on the picture tube screen will he similar to the
above photograph. The point of injection should then be moved to the
plate and grid of each \'i(]co i-f amplifier tube or until the point is reached
where the signal disappears. This circuit can then be checked for the
defective component.

This same frequency can be used as far back as the plate and grid of
the converter tube. If it is necessary to check the r-f amplifier, the
frequency of the signal generator should be changed to the video carrier
frequency of the channel to which the band switeh is set. As mentioned
previously under Tele-Clues 121, 125 and 120, the first step in checking
for loss of video signal should be to identifv the defective seetion and
then only check for trouble in that section,
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Fig. 2. Block diagrom of intercorrier type receiver,
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Tele-Clue No. €-127. A quick way of cheching for the loss of viden
signal is with an ordinary AM signal generator. If the signal is lost
between the video detector and the picture tube, cannect the output
of the generator to the output of the video detector through a .01 mfd
600 volt capacitor. The frequency should be set at some harmonic ol
15,750 cyeles with the audio modulation turned off. The tenth harmonie
or 157.5 ke will produce a pattern similar to the above photograph. It
this type of pattern appears on the picture tube, it indicates that the
circuit between this point and the picture tube is operating. [f no pattern
appears on the picture tube, the output of the signal generator should be
connected first to the grid, and then to the plate of each video amplifier
tube, and then to the grid of the picture tube or until the point is found
where the signal appears. The circuit can then be checked for the de-
fective component, Due to the amplification of the video amplifier tubes.
the amplitude of the signal and therefore the darkness of the horizontal
bars will decrease as the point of injection is moved closer to the grid
of the picture tube.

The output of the video detector seems te be the logical point to
start since the presence of a pattern on the picture eliminates the
necessity ol checking the video amplifier stages. The same same results
will be obtained, however, if the procedure is reversed and the signal is
injected first at the grid of the picture tube and then at the plate and
grul of cach video amplifier tube,
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TELE-TIPS

No. 59. A General Electric service drop cloth can be used to cover
and protect the cabinet or chassis of a TV receiver from rain, snow or
damage while carrying it to or from the customer’s home. This useful
service aid can be obtained with or without the TV pictare tube carrier
from your General Flectric Tube and Parts Distributor.

No. 60, In some instances, trouble has heen experienced with the
solder on the anode cap of 6BQ6-GT and 25BQ6-GT tubes melting.
This results in a loose cap which may make intermittent contact or fall
off whenever the cap connector is removed. A Y-inch washer placed on
the tube cap befure replacing the connector will help to dissipate some
of the heat. This type washer can be obtaincd at a very low cost (about
25 cents a pound) from most hardware stores in either the %-inch or
preferably the I-inch diameter size. It would be & good practice to carry
a supply of these washers both on the bench and in the cervice kit so
that one can be used in every receiver serviced that uses either of these
tubes,
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Tele-Clue No. F129. There is always some a-c voltage present on the B
supply in a TV receiver. This will vary in different models and in many
instances in the same model receiver. Since the receiver manufacturer
seldom, if ever, indicates the normal range of this voltage, it would be use-
ful it the technician would check the amplitude of this a-c voltage and
record it on the schematic of every receiver serviced ‘‘on the bench.’’ The
oscilloscope provides a most effective way to measure the peak-to-peak
voltage of any waveform. Therefore, it can be effectively used to check
the amplitude of the a-c voltage on the B+ supply.

The General Electric Model ST-2A Oscilloscope shown in Fig. 1 in-
corporates a feature which makes peak-to-peak voltage measurements
extremely easy. This feature operates as follows: The end of the input
probe is inserted into the ‘‘Calibrate Volts Cut’’ jack located just below
the ‘‘Sweep Frequency control.”’ The ‘‘Horizontal Gain'' and ‘‘Vertical
Gain’’ controls are turned to zero which produces a small spot on the screen.
This spot is centered both horizontally and vertically. The reference volt-
age is then selected on the ‘‘Calibrate Volts Pk-Pk’’ scale and the ‘“Verti-
cal Gain’’ adjusted to indicate a vertical line of so much voltage per
square. If, for instance, the voltage fo be observed should be about two
volts peak-to-peak, the calibrating voltage switch can be set at 1.5 volts
and the vertical gain control adjusted for a line which extends over two
large squares as shown above. Since each large square is five small
squares high each smoll square will represent 0.15 volts peak-to-peak.
Therefore, the amplitude of any waveform at this sefting can be calculated
by multiplying the number of small squares covered by 0.15 volts. If
the waveform extends beyond the top and bottom of the screen the
switch below the vertical gain control can be switched to the 1/10 scale,
which would change the value of the voltage to 1.5 volts per small
square, If the waveform is several hundred volts, the switch can be set
on the 1/100 position, which would indicate a value of 15.0 volis peak-
to-peak. In this way a considerable range of voltages can be measured
without recalibrating the vertical gain control. It should be remembered
that any change in the setting of the verfical gain control will change the
amplitude of the waveform and make recalibration necessary.

If your oscilloscope does not have the feature described above a
separate voltage calibrator can be constructed as shown in Fig. 1. A tube
checker transformer such as the Stancor Type P-1834.3 would provide a
wide range of a-c voltages. The potentiometer should be a wire-wound,
linear type control with a resistance range of about 50,000 ohms. The a-c
voltmeter portion of a standard VOM can be connected to pin jacks. The
switch positions and a potentiometer scale can then be calibrated at peak-
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to-peak voltages. The peak-to-peak voltage can be obtained by converting
the RMS voltage which appears on the standard a-c voltmeter to a peak-to-
peak voltage using the formula RMS voltage x 2.818. The circuit shown
in Fig. 1 can be used to provide any specific peak-to-peak voltage between
zero and the maximum voltage supplied by the transformer. This can be
simplified by using resistors across a few of the transformer faps to pro-
vide several of the most useful voltages similar to those shown on the
General Electric Type ST-2A oscilloscope. A wider range of voltages will
be required for use with scopes which do not have at least two multiplier
switch positions.

= ¢ Fig. 1. Circuit diagram of ex-
.\ IMFD ternal voltage calibrator for use
“ CaPACITOR . .
. M Rl with a scope which does not have
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3 V) veume source.
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Fig. 2. Circuit diagram of power supply section used in the new General
Electric Stratopower receivers.
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Tele-Clue No. F130. If the scope probe is placed on point A in Fig. 2 and
the horizental goin control slightly advanced, on o-c waveform will ap-

3



pear on the scope as shown on page 3. As previously mentioned the peak-
to-peak amplitude of this waveform can be determined and noted on the
schematic as shown at point A in Fig. 2. Since the only control which has
been changed from Tele-Clue F129 is the horizontal gain control, the
waveform will have the same peak-to-peak voltage of 0.15 volt per small
square. Inasmuch as this waveform has an amplitude of about six small
squares, the peak-to-peak voltage of this waveform would be 0.90 volts.
The probe was then moved to points B, C, D and E and the peak-to-peak
voltages noted as shown on Fig. 2. These voltages can be used for com-
parison when servicing any other receiver using this same circuit. In this
way, the efficiency of the filter capacitors can be checked and an a-c
reference level on the B~ line established.

The voltages indicated in Fig. 2 may vary slightly. However, any con-
siderable increase would indicate a loss of filter capacitance.

Tele-Clue No, F131, This Tele-Clue illustrates one effect of excessive a-c
voltage in TV receiver circuits. In this instance the result is a combination
of the two conditions shown in Tele-Clues C132 and E133. This defect is
reasonably common since it may be caused by either a defective filter
capacitor or a heater-cathode short. A heater-cathode short would have
to be in one of the signal amplifying stages before the point where the
sync pulses are taken off.

The light and dark areas are caused by a-c modulating the video signal
at the input ta the picture tube. The horizontal pulling is caused by a-c
modulating the sync pulses which in turn modulate the horizontal ascillator,
This condition could be caused by a defective filter capacitor which would
allow a higher than normal level of a-c ta be fed to the signal amplifying
stages as well as the horizontal circuit. A check as indicated in Tele-Clue
No. F130 would determine whether the filter network is at fault.

Another reason for the same type of picture distortion would be heater-
cathode leakage in any signal amplifying stage before the sync pulses
are taken off. A quick check for this condition would be to place
the scape probe at either the cathode or plate of each stage, Heater-
cathode leakage would be indicated by an a-c valtage greater in ampli-
tude than that present at the B4 output of the power supply.

Tele-Clue No. €132, The shading in the above picture is caused by modula-
tion of the video signal by 60 cycle a-c. This modulation causes a portion
of each frame to extend into the black or darker than normal level and an-
other portion of the frame to extend into the white or lighter than normal
level. This effect can be readily understood when the normal video signal
waveform on the left is compared with the modulated waveform on the
right. The scope probe was placed on the grid of the picture tube and the
sweep frequency set to sync at 60 cycles per sec. Notice that there is no
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evidence in the picture of horizontal pulling. This indicates that a-c is get-
ting into the video signal beyond the point where the sync signal is
taken off. Recent model General Electric receivers such as the 21T1 have

the sync take-off at the output of the video detector. In these receivers the
above condition would be due to heater-cathode leakage in the video
amplifier.

Tele-Clue No, E133, This shows the effect of a-c modulating the horizontal
sync signal which in turn modulates the horizontal reactance tube. Since
the reactance tube controls the horizontal oscillator, portions of the pic-
ture will be shifted due to the a-c modulation. Notice that the shading of
the picture is not affected since this condition was caused by leckage be-
tween the cathode pin 8 and the heater of VI17A in Fig. 3. A similar con-
dition will appear if leakage occurs between the cathode pin 8 and the
heater in V118B.
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Fig. 3. Circuit diagram of horizontal oscillator and control circuit used
in new General Electric Stratopower receivers.

I No. 61, A corona or high voltage leakage path may develop
| between the rubber cup at the end ol the anode connector or
hetween the anode button and the aquadag coating on the picture
tube. This may be due to a portion of the coating extending too
close to the anode button. It may also be caused by dust and
impurities which accumulate during the operation of the receiver
and provide an HV leakage path. The area around the anode
hutton can be cleared with acetone and then coated with silicone
| dry fly dope. Acetone can be obtained from most drugstores.
and silicone fly dope from most sporting goods stores. In some
[ cases, impurities in the rubber cap which covers the anode button
may produce a leakage path. This can only be corrected by re-
slacing the rubber cap which can be purchased as part of the
V lead from General Electric Tube and Parts Distributors,
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Tele-Clue K-134. Leakage (about 40K) between the cathode (pin 3) and
the heater in the 12AT7 (V113B) shown in Fig. 1 will result in a picture
similar to that shown above. The appearance of the picture is similar to
heater-cathode leakage in any of the video signal amplifying tubes and
affects both the picture shading and horizontal sync. This is due to the
a-c on pin 3 feeding back into the output of the video detector through
C-301 and L-167. A short between these two tube elements will produce
alternate white and black areas with a complete loss of video information.
Ordinarily this tube might not be suspected since it is not one of the
video amplifying tubes.
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Fig. 1. Sync amplifier, noise inverter and clipper circuit used in General

Electric ''Stratopower’’ receivers.

Tele-Clue K-135. Leakage in capacitor C-302 shown encircled in Fig. 1
will cause waviness in the picture due to a distortion of the sync pulses
plus some of the videc signal getting into the sync circuits. In the normal
waveform shown on the left, vertical sync pulses appear as light ver-

tical streaks at the left and at the right of the waveform. The area in between
these two vertical sync pulses is filled with horizontal sync pulses. The por-
tion of these sync pulses which are visible at point '"A"' represents only the
tips due to the action of the "'clipper’’ tube. Due to the bias change on the
clipper tube caused by leakage in C-302, video information as well as most
of the complete vertical sync pulse is getting through the clipper tube as
shown in the waveform on the right. The amplitude of this waveform is
about 110 volts whereas the normal waveform is about 60 volts.

Tele-Clue K-136, If Capacitor C-303 also encircled in Fig. 1 is open, the
picture is moved slightly to the left and has a wavy edge. The width con-
trol was adjusted so the waviness on the right edge could be seen. The

important change here is the displacement to the left which will ordinarily
make centering difficult. The waveform at point "*A'" in Fig. 1 will appear
similar to that shown above. Note that both vertical sync pulses are much
broader than the normal waveform shown under Tele-Clue K-135.
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Tele-Cluve K-137. Leakage (20K) in capacitor €-301 also caused a dis-
placement to the left. In addition, the picture has more of o weave than
Tele-Clue K-136. The waveform on pin 1 of V116A appeared practically
the same as that shown under Tele-Clue K-136. Both horizontal and
vertical sync were slightly unstable due to the change in bias on the
noise inverter tube. This bias change caused the noise inverter tube to
act as a clipper which prevented proper clipping action by the clipper tube,

Tele-Clue K-138. A short in capacitor C-301 in Fig. 1 produced the picture
shown above, The waveform at pin 1 of VI16A point ''A’' appeared as
shown below. Both the horizontal and vertical sync pulses have practically

disappeared. This caused the picture to sync slightly below normal ver-.
tically and to weave and sync with the blanking bar near the center
horizontally. The shape of the area between the vertical sync pulses will
chonge with the picture content.

TELE-TIPS

No. 62. Many receiver distributors maintain a mailing list through
which cireuit changes and information on both “epidemic™ and
obscure troubles are channeled to the service industry. This
information is in most cases invaluable and should he referred to
whenever a receiver cannot be readily repaired. If information
cannot be found on your particular trouble, call the service
manager at the set distributors. In many instances, he can make
suggestions which may save you hours of hunting and testing,
This should not be interpreted to mean that the distributor will
aect as a diagnostician for every service problem. Onlv ask for
help after vou have made an honest and intelligent eflort to
locate the trouble.

Tele-Clue K-139. If the 15K resistor R-301 in Fig. 1 is reduced in volue
to 200 ohms or less the picture will be practically lost as shown above.
The waveform at point ""A'' will appear like that shown below. This has
eliminated practically all of the horizontal sync pulse amplitude and only

~

the vertical pulse can be identified. This defect would seldom occur unless
considerable current should be drawn through R-301. Since C-301 is con-
nected between the lower end of L-167 and the cathode of V113B, a
reduction in the value of R-301 will in effect ground one end of C-301,
This would by-pass all frequencies except those very low in frequency.

Tele-Clue K-140, A short in capacitor C-169 in Fig. 1 caused a loss of the
low frequencies and trailing whites. A normal waveform at the output
of the video detector point "'B’’' in Fig. 1 will appear as shown in the

waveform on the left. A short in C-169 will cause this waveform to
change os shown on the right. In every waveform photograph, the scope
was synced at one-half the vertical frequency.
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Fig. 1. Keyed AGC circvit used in General Electric Model 20C150,
20C151 and 24C101 receivers.
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Tele-Clue No. M-141., Keyed AGC circuits have caused technicians con-
siderable trouble because the effect on the picture is often misleading.
If the AGC keyer tube V117 in Fig. 1 is inoperative due to an open filo-
ment, low emission, an open AGC winding on the width coil, or some
other defect, the AGC voltoge will be very low. This low voltage causes
one or more of the video i-f or video omplifier tubes to be overloaded
which results in o negotive picture plus erratic horizontal ond vertical
synchronization os shown above. The above defect was caused by an
open filoment in the 6AU6 keyer tube.

If it should be necessary to replace the width coil T503, be sure the
leads are connected correctly. If either side is reversed, the polarity of the
waveform will also be reversed. This will produce the same condition
shown in the above photograph.

Tele-Clue No. M-142. Somewhat different picture conditions are caused
when defects occur in the slightly different AGC circuit shown in Fig, 2.
As an example, when the 6AU6 tube is inoperative due to an open fila-
ment or an open in the AGC winding on the width coil, the picture is
affected but not as much as in the Fig. 1 circuit. The above picture was

caused by an open filament in the 6AU6 keyer tube in the Fig. 2 circuit.
The condition shown occurred with a good level of signal. If the signal
level is low, the picture may appear normal at high contrast control settings
even with the keyer tube inoperative.

Tele-Clue No. M-143. An open in the grid circuit of V117 in Fig. 1 will
cause the picture to appear the same as Tele-Clue M-141. An open in the
grid circuit of V113 in Fig. 2 will cause a complete loss of the video
signal as shown above.

Y
e / U[
5CB6 4/

o R251

Fig. 2. Keyed AGC circuit used in General Electric Model 17C110 and
17C111 receivers.
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Tele-Clue No. M-144, An open in capacitor C405 in Fig. 1 will cayse
a loss of vertical interlace. When this capacitor opens, it allows horizontal
pulses fo appear on the AGC line as shown in the wave form on Page 4.
Normally only d-c is present at this point. These horizontol pulses upset
normal vertical synchronization which caused the side wedge to fan out

3
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near the center as shown. The vertical would not interlace at any setting
of the vertical hold control, otherwise it seemed to operate over the
normal range.

Tele-Clue No. M-145. An open in capaciter C251 in Fig. 2 will alse
cause poor interlace, but in addition the vertical will jitter as shown above.
The vertical hold control was very limited in range.
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Fig. 3. Power supply circuit used in General Electric Model 20C150,
20C151 and 24C101 receivers.

Tele-Clue No. F-146. The condition shown above is quite similar to
that shown in Tele-Clue M-141, This condition, however, was caused by
a low emission 5U4-G rectifier tube V129 in Fig. 3. Since this is the tube
which supplies the B for the horizontal sweep output tube, a reduction
in the B4~ voltage will result in a reduction of the amplitude of the puise
applied to the plate of the keyer tube shown in Fig. 1. In addition, the
normal operating voltages for this keyer tube are also changed. This

4

reduces the AGC voltage and causes overloading similar to Tele-Clue
M-141, The normal amplitude of the waveform at the plate of the keyer
tube was about 600 volts peak to peak. The low output 5U4-G caused
this voltage to be reduced to about 400 volts peak to peak. The AGC
circuit shown in Fig. 2 was not affected by the low output rectifier tube.
The only noticeable change was a reduction in size.

Tele-Clue No. F-147. The above condition was caused by on open
input filter capacitoar C600A shown in Fig. 3. This caused practically the
same type of picture as Tele-Clue M-141. The amplitude of the waveform
at the plate of the keyer tube in Fig. 1 was about two thirds of the
normal amplitude. The AGC circuit shown in Fig. 2 was not affected by
an open filter. The only change in the picture was a reduction in size
and horizontal hum bars.

Tele-Clue No. F-148. If the output capacitor C602A in Fig. 3 is open,
the AGC voltage is not affected and the only noticeable change to the
picture is a slight shading on the right side as shown above. The ampli-
tude of the waveform at the plate of the keyer tube in Fig. 1 was reduced
about ten percent but this was not enough to affect the picture quality.
The AGC circvit in Fig. 2 was not affected by an open filter capocitor.

TELE-TIPS

No. 63. Al picture tubes should be handled earefully <o thar
the faceplate is not scratched. A scratch, particularly on the face-
plate, may result in an implosion of the picture tube. This could
cause injury from flying glass to anyone within a consilerable
radius. Another, though less important consideration, is that full
credit may not be allowed on an in-warranty picture tube with a
scratched faceplate when returned to the manufacturer for adjust-
ment or replacement. This charge or reduction in credit is paid
by the distributor. Since this charge is dme to carclessness an the
part of the service technician, the distributor is justificd in
Kussing this charge on to him.

vo. 61, If the "i-amp fuse in the horizontal output transformer
circuit blows in a General Electric Model 17C110 receiver. it will
cause a loss of both sound and screen illumination. This is due
to the plate current for the 65Q7 zudio tube also flowing through
this fuse.
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Fig. 1.

TELE-CLUE E-149. A heater-cathode short in V117A in Fig. 1 will cause
the picture to be distorted as shown above. This caused the cathode to be
modulated by a 60-cycle a-c voltage which cuts off the horizontal oscillator
at the fop and bottom of the picture tube screen,

1 produces the

in Fig.
defect shown above. When this capacitor is open the critical balance across

TELE-CLUE E-150. An open capacitor C-371

T 3470

Horizontal and HV circuits used in the ""Stratopower’’ line of General Electric TV receivers.

the horizontal transformer is changed. This affects the shape of the wave-
form fed to the horizontal blanking tube and causes the center portion
of the picture to be blanked out. The reduction in width and height was due
to a lower B+ boost voltage which also resulted from the open capacitor
C-371. If C-371 shorts, it completely blanks out the raster.

#ENECTADY SIS

TELE-CLUE E-151. The horizontal jitter shown here was due to a de-
fective 12SN7-GT horizontal oscillator tube in a General Electric Model
10T1 receiver. Since this same circuit is used in a number of other model
receivers, this same defect may occur in any of these models. This same
tube when used in the vertical circuit also produced a vertical jitter. The
tube tested OK in both sections. The only unusual characteristic was the
erratic motion of the pointer on the tube tester while one side of the tube
was heating up. After it reached operating temperature, the pointer re-
mained at a steady *'good’’ reading.

HES page of Tele-Clues has been punched for insertion in

your Tele-Clue binder. These binders which contain one
hundred and fortv-eight Tele-Clues and an index sheet are
available through your local G-F tube distributor.

The letter which precedes each Tele-Clue number identifies
the eireuit in which the defect exists. Please enter the Tele-
Clue number in the praper eolumn on the index sheet according
to the key letter whieh precedes each number.
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Fig. 2.

TELE-CLUE M-152. Stewart Warner Models 9120A, B, C, D, E and F.
A complete loss of video information with a reduction of high voltage
results if the resistance of R-258 in Fig. 2 is reduced in value. This defect
may be misleading since a check of the video signal at the output of the
video detector is normal in appearance. The amplitude, however, is about
ten times the normal amplitude of 1.7 V peak-to-peak. This produces
enough bias on the grid of the first video amplifier (V12) to cut it off
completely. Since the AGC voltage depends upon the frequency and
amplitude of the waveform in the horizontal output transformer, this
defect in the horizontal multivibrator will cause a reduction in the AGC
voltage as well as the HV anode voltage.

NBC
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TELE-CLUE K-153. The waviness in the picture together with the dis-
placement to the left resulted from an open C-353 in Fig. 3. Since this
capacitor has to pass the horizontal sync pulse, when it is open, the sync
pulse will be integrated through the resistor, R-353. This integrated pulse
causes a delay in the sync which shifts the picture to the left. With the
weakened horizontal sync pulse, the sync is influenced by the black
transmission of the picture that causes the wavy edge to the picture. It
appears as though the "'black’’ transmissions pull the picture out of shape.

4

TELE-CLUE E-154. An open circuit between the graphite coating on the
picture tube and chassis is another cause for waviness in the raster edges.
This was the cause of the waviness shown in the above photograph. Note
that the darker areas in the picture cause deeper indentations in the edge
than lighter areas. Since the aquadag coating on the picture tube acts as a
HV filter capacitor, the same condition could be caused by an open HV
capacitor,

TELE-CLUE K-155. The above condition was due to leakage in capacitor
C-351 in Fig. 3. In this instance, the picture would sync normally at o low
setting of the contrast control. When the contrast control was advanced to
produce a picture with normal contrast, the vertical would jump te the
position shown above. If this capacitor is shorted, the picture will be too
dark and the contrast control will have very little if any effect.
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Fig. 3. Sync Amplifier, Clipper, AFC and Horizontal oscillator circuits
used in most 10-, 12., 14., 16- and 17-inch General Electric receivers.

TELE-TIPS

No. 05. Intermittent variations in focus can be caused by &
leaky coupling capacitor in the grid cireuit of the 251.6-GT nutpul
tube. This would only be true of those receivers which have the
focus coil in the cathode circuit of the audio output tube.
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FIG. 2. Vertical multivibrator circuit used in General Eiectric Models

17C110 and 17C111 TV receivers,

TELE-CLUE F-156. A reduction in both height and width may be caused
by increased resistance in Globar Resistor R-454 in Fig. 1. Since an in-
crease in this resistance will reduce the filament voltage on all the tubes,
the picture quality and brightness may also be affected.

TELE-CLUE D-157.
17C110 and -111 was caused by €-304 in Fig. 2 overheating. This can
be corrected by extending the leads so this capacitor is about one-half
inch away from the chassis. The picture is usually normal when the
receiver is first turned on, but as it heats up both the height and ver-
tical linearity may be affected.

The reduction in height on General Electric Models

THIS page of Tele-Clues has been punched for insertion in
vour Tele-Clue binder. These binders which contain one
hundred and fifty-five Tele-Clues and an index sheet are available
through vour local G-E tebe distributor.

The letter which precedes each Tele-Clue number identifies
the circuit in which the defect exists. Please enter the Tele-Clue
number in the proper column on the index sheet according to
the key letter which precedes each number.



TELE-CLUE E-158. The use of ferrite cores in deflection yokes has re-
sulted in increased yoke efficiency. This ferrite core is in the form of a
two- or four-segment collar fastened around the yoke windings. One or
more of these segments may loosen slightly, and if this happens either
or both height and width may be affected. The condition shown above
was produced by placing a paper collar between the ferrite core and
the yoke windings in a General Electric Stratopower receiver,
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TELE-CLUE E-159. This photograph illustrates the effectiveness of the
territe core. The loss of both height and width resulted when the entire
territe core was removed from the deflection yoke.

TELE-CLUE E-160. If only one quarter of the ferrite core is used the
size is slightly increased from Tele-Clue E-159. This portion of the ferrite
core increased the efficiency of only one of the four yoke windings and
caused the top quarter to be stretched more than the other three
quarters.
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TELE-CLUE E-161. When one half of the ferrite core is used the picture
is somewhat wider but still stretched at the top. This is due to the posi-
tion of the ferrite core section.

WRGBUT

ENECTADY

TELE-CLUE E-162. When three quarters of the ferrite core is used
most of the picture assumes normal proportions. One portion will how-
ever be reduced in size depending on the position of the missing core
section. In the above photograph the top right quarter is slightly com-
pressed.

No. 05. The factory has rejected a number of claims for credit and
replacement on picture tubes because of bent or damaged anode
buttons. Experience has shown that this damage may cause an
infinitesimal air leak at the glass-to-metal seal. This damage can
oceur if the anode cap is foreed into the anode button from an
angle. Be sure, therefore. to exercise reasonable care when attach-
ing or removing the anode cap s that the picture tube will be
acceptable for adjustment or replacement.

No. 66. A defective 1N64 crystal in the sound detector unit of a
General Flectric Model 21C101 may cause “tweets” on some
channels as the fine tuning eontrol is varied. This erystal is part
of the same unit as L212 and 1.213.
No. 67. Defects in the AGC eireuit can cause the service technieian
to waste a considerable amount of time checking other circuits.
This is due to misleading symptoms which point to these other
cireuits. Typical defects which may be due to AGC trouble is com-
plete loss of picture, horizontal tearing and/or vertical roll. If
there iz even a remote possibility that the AGC circuit is at fault,
disconnect the source of AGC voltage and connect from —3.5 to
7 volts d.c to the AGC bus. This can be obtained from two
1.5-volt hias batteries. I1f thiz clears up the trouble, look for a
defect which affects the AGC voltage. If the trouble still exists,
vou will at least know that the AGC voltage is net the cause. Keep
in mind that it only takes a minute to make a check with the hias
battery and it could save minutes or hours in fruitless testing,
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TELE-CLUE G-163. The two bars shown at each side of the above
photograph are known as ‘picture straightener” magnets. When
these are not used the raster sides may be slightly bowed as shown in
Tele-Clues G-164, 165 and 166.

TELE-CLUE G-164: The bowed side of the test pattern was due to the
removal of the picture straightener magnet on that side. Both the
height and width had to be reduced so the edge of the raster could
be seen.

TELE-CLUE G-165: If the picture straightener magnets are incorrectly
adjusted, the picture may be somewhat worse than if they were not
used at all. The bow or ‘pincushion’ effect in the above photograph
was cavsed by o misadjustment of these magnets.

TELE-CLUE G-166: Misadjustment of the picture straightener magnets
may cause an S’ curve on the raster edge as shown above. This could
be mistaken for hum in the horizontal circvits. The correct adjustment
is in the position where all sides of the raster are practically square.

TELE-CLUE G-167: Loss of brightness may be caused by a reduction in
the strength of the ion-trap magnet. The above picture indicates the
maximum brightness that could be obtained with an ion-trap magnet
which had lost some of its magnetism. A similar condition may be caused
by an incorrect adjustment of the ion-trap magnet or incorrect voltages
on the picture tube.

’1“”5 page of Tele-Clues has been punched for

imsertion in vour Tele-Clue binder. These binders,
which contain one hundred and sixtv-two Tele-Clues
andd an index sheet are available through your local
G-k tube distributor.

i The letter which precedes cach Tele-Clue number

identifies the circuit in which the defeet exists,

Please enter the Tele-Clue number in the proper |
| column on the index sheet according to the key

fetter which precedes cach number. ]



TELE-CLUE N-168: The sound bors shown here may be caused by several
different conditions. Misadjustment of the fine tuning control or in-

nt can pl

correct i-f alig the audio carrier too high on the align-
ment curve. A normal alignment curve is shown at the top and a curve
with the sound carrier too high is shown at the bottom. The sound
corrier Is on the right side of both curves.
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TELE-CLUE J-169: This type of interference may be caused by the
oscillator in o UHF converter. It is the resuit of interaction between
the oscillator in the converter ond the oscillotor in the receiver. in
most cases it can be corrected by adjusting the fine-tuning control on
the receiver. If this control does not have sufficient ronge to eliminate
the interference, try adjusting the oscillator slug.

TELE-CLUE J-170: A VHF station moy interfere with o UHF stotion In
areas where the VHF station is on a channel adjacent to the converted
UHF channel. The above picture was caused by a VHF station on channel
6 interfering with a UHF station which had been converted to channel
5. This condition can usually be improved by reducing the oscillator
frequency on channel 5. The lead between the converter and the
receiver should be shortened as much as possible to avoid VHF signal
pick-up. In some cases it may be necessary to change the input channel
to channel 4. If this is done the i-f stage in the converter should be
realigned to the channel 4 frequency.

No. 68. A dual banana plug such as the General Radio Type
274-MB will make a neat and sure connection when used with
cables connecting General Electrie test equipment. One of
these plugs can be used at hoth ends of the cable connecting
the horizental sweep voltage on the ST-1A Sweep Generator
to the horizontal amplifier and ground connections on the
ST-2A Oscilloscope. Another plug can be used at the scope
end of the output to scope cable on the ST-5A Marker
Generator.

4

No. 09. Flashing in receivers with cascode-type tuners may be
due to the r-f amplifier tube such as 6BK7-A, 6BQ7-A, or
OBZ7. In a few instances a defective converter tube has pro-
dueed a simitar condition. If flashing does not occur when the
receiver is turned to a blank ehannel it is probably due to a
tube in the tuner. If flashing continues on any channel, look
for a defective horizontal output or damper tube inaddition
to the tuner tubes.
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The Tele-Clues shown in this issue illustrate differences in
UHF converters. Circuit design as well as the type of i-f
amplifier tube affects the performance of the converter.

The important difference in these photographs is the noise
or “snow’ generated in the converter. Obviously every type
of converter now on the market could not be tested. In
instances where more than one particular type of converter
was tested, only the one with the least noise and the one with
the greatest noise was photographed. It should be pointed
out that due to manufacturing tolerances there may be some

FILE THIS SHEET IN YOUR TELE-CLUE BINDER

variation in the performance of different converters which
have the same make and model number. All of these photo-
graphs were taken on the same receiver and with the same
UHF antenna. Only the converter was changed.

If a “snow” condition is experienced make sure that the
antenna has a good performance characteristic at that channel
frequency and is properly positioned for maximum signal
strength. Then make sure that the converter has a good signal-
to-noise ratio, otherwise the snow may be caused by the
converter.

TELE-CLUE O-171. Cascode type UHF Converter with the best signal-
to-noise appearance.

TELE-CLUE O-172, Cascode type UHF Converter with the poorest signal-
to-noise appearance.

This page of Tele-Clues has been punched for insertion
in your Telc-Clue binder. These binders which contain
one hundred and seventy Tele-Clues and an index sheet
are available through your local G-E tube distributor.

The letter which precedes each Tele-Clue number
identifies the circuit in which the defect exists. Please

TELE-CLUE O-173. Pentode type UHF Converter with the best signal-
to-noise appearance.

TELE-CLUE O-174, Pentode type UHF Converter with the poorest signal-
to-noise ratio.

enter the Tele-Clue number in the proper column on the
index sheet according to the key letter which precedes
each number. Tele-Clues pertaining to ALIGNMENT will
be coded with the letter N and UHF CONVERTERS will
be coded with the letter O. Please write this reference
above the letter N and O on the index sheet in your binder.



TELE-CLUE O-175. The same converter used in Tele-Clue 0-174 but
with the antenna tuned, A piece of tin foil was wrapped around the
UHF antenna lead and moved along the lead until the best picture was
received, The improvement was not perceptible in most of the other
converters,

TELE-CLUE O-177. Channel 74 strip in the same receiver (cascode type
head-end).

4

TELE-CLUE O-178. 5ingle tube type UHF Converter (no i-f stage).

TELE-CLUE O-179. Just about every UHF Converter produced a usable
picture from the local station. If a sufficient signal level is present the
signal-to-noise ratio of the converter has little importance. The con-
verter used in Tele-Clue O-171 produced the above picture from the
local station located about fifteen miles away.

TELE-CLUE O-180. The Converter used in Tele-Clue O-178 produced the

above picture from the same local station.
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Tele-Clue P-182. The six circles shown above can be used to check
height, width and linearity. All circles should be round and the four
sides of the test pattern should not overlap the sides of the picture
tube by more than three-fourths of an inch.

Tubes and Circuits

Horizontal Oscillator
Horizontal Sweep Output
Damper

Vertical Oscillator
Vertical Sweep Output
Low-voltage Rectifler
High-voltage Rectifier

"_ ' i—ll ]

Controls or Adjustments
Width

Horizontal Linearity
Horizontal Drive

Height

Vertical Linearity

lon-Trap Magnet

!
ASPECT RATIO
AND

REGTANGUL AR DISTORTION

NN

Tele-Clue P-183, The eight squares along the horizontal axis and the six
squares along the vertical axis indicate the standard aspect ratio of
4:3. These squares also provide a means of checking rectangular or

Tele-Clue P-181. The ‘‘Indian Head' test pattern shown here
is used by a number of UHF and VHF TV stations. This may be
used in place of, or alternately with, a test pattern designed
by the individual station.

Due to its special geometric design, any test pattern will
furnish a quick and accurate means of checking adjustments
and determining the operating conditions of many circuits
within a receiver. Its use provides a convenient means for
checking the over-all frequency response (r-f, i-f and video),
the effect of phase shift, shading and contrast, focus and
centering, correct aspect ratio, interlacing and rectangular
distortion. The important features of the “Indian Head” pat-
tern, many of which will be found in other test patterns, have
been drawn separately and appear as Tele-Clues P-182
through P-188. These separate areas will be discussed in con-
junction with the adjustments or circuits responsible for their
appearance,

orthogonal distortion. This type of distortion will produce a bend in
either the horizontal or vertical sides of the squares. The degree of
bending will depend upon the amount of distortion present. This con-
dition may be caused by the removal or misadjustment of the “picture
straightener” magnetsasillustratedin Tele-Clues G-163 through G-166.
Rectangular distortion may also be caused by a shift in the position of
the coils in the deflection yoke and thereby produce a non-rectangular
field,

Tubes and Circuits
Deflection Yoke

Controls or Adjustments
Picture Straightener Magnets
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Tele-Clue P-184. The four diagonal lines may be used to check inter-
lace. Poor interlace will cause these lines to appear jagged. The hori-
zontal wedges in each corner and at the center can be used to check
both interlace and vertical resolution. Vertical resolution or detail is
determined by the number of separate and distinct horizontal lines
that can be traced one above the other. A reading taken along the
horizontal wedge at the point where the lines are no longer straight
and clear will give the vertical resolution or detail. The vertical resolu=
tion at each break in the center line of each wedge is shown at 50-line
intervals. These same points are indicated on the test pattern in Tele~
Clue P-181 with the last zero omitted.

If the interlace is good, the lines in the horizontal wedge should be
sharp and clear to approximately the 400-line point. If the interlace is
poor, the lines will tend to weave in and out and produce a moire effect.

Tubes and Circuits

Vertical oscillator
Vertical integrator circuit

Controls or Adjustments
Vertical Hold
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Tele-Clue P-185. The vertical wedges in each corner and at the center
can be used to check horizontal resolution, Horizontal resolution or de-
tail is determined by the number of separate or distinct vertical lines
that can be traced one alongside the other. A reading taken along
the vertical wedge at the point where the lines are no longer clear will
give the horizontal resolution or detail, The horizontal resolution at
each break in the center line of each wedge is shown at 50-line in-
tervals. These same points are indicated by the number on the test
pattern in Tele-Clue P-181 with the last zero omitted. Horizontal
resolution in lines can be converted to bandwlidth by dividing the
number of horizontal lines by the factor 80. Therefore 160 lines equal
2 m¢, 240 lines equal 3 mc and 320 lines equal 4 mc bandwidth,

HORIZONTAL RESOLUTION
(((«( »))))— LY AND BANDWIDTH

Tubes and Circuits

All video amplifying tubes and
circvits.

Controls or Adjustments

Fine Tuning Control
All alignment adjustments

LIGHT GRAY
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Tele-Clue P-186. The two diagonal wedges shown above are used to
check the proper contrast ratio between black-and-white picture ele-
ments and the shades in between. As indicated, each diagonal wedge
has four degrees or gradations of shading, ranging from extreme
black near the center of the pattern with each succeeding shading
step becoming progressively lighter. If the contrast and brightness con-
trols are improperly adjusted so there is too little controst, the shading
steps will oppear faded or woshed out. If, on the other hond, the con-
trols are adjusted so that the controst is excessive the shading steps
will be obscured and predominantly black. The four corner bull's-eyes
and the one in the center are used to check the focus adjustment.

Tubes and Circuits

Picture tube HV circuit

All video omplifying tubes and
circuits.

Focus EM and EM-PM type focus unit

offected by low-voltage recti-

filer tube ond circuit or audio

ovtput tube and circuit.

Controls or Adjustments

Brightness
Contrast ond/or AGC
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Tele-Clue P-187. The wide horizontal lines or bars at the bottom center
represent half cycles of square wave signals. There are eleven of these
black horizontal bars representing different low-frequency video
signals. These bars are used to check the low-frequency response or
phase shift of the receiver. If this response is satisfactory the bars will
be sharply defined with no leading or trailing edges. If, however, the
receiver has poor low-frequency response the bars will not be sharply
defined and will have either trailing black or trailing white edges.

Tubes and Circuits
Video amplifier

Controls or Adjustments

Fine tuning
Contrast and/or AGC

RINGING
325 50
[} -
350—) 75 —8
| 375 8—100
400—1 125 ~—8
I—- 425 1— 150
450 —1t 175—1
1 475 1—200
500 —1 225—1
| 525 1—250
550 —1 275 —1
! |
575 300
IMC= 80 LINES
NO.OF LINES 2 MC =160 LINES

') =FREQ.IN MC 3 MC =240 LINES

4 MC =320 1LINES

Tele-Clue P-188.+The single resolution lines shown above represent
the width of a single line ranging from 50 to 575 lines. This means that
it would take the number shown of alternate black-and-white lines of
that width to stretch across three-fourths of the full pattern width,
These resolution lines are used to check for ringing in the video am-
plifier at frequencies from approximately 600 KC to 7 mc. These lines
are the same width as the lines in the vertical wedgesin Tele-Clue P-185
at the point indicating the same number of lines.

If the response of the video amplifier is peaked at some frequency
due to excessive high frequency compensation or due to some defect
which produces a resonant circuit, a ringing or damped oscillation will
occur whenever that particular video frequency is present, When ring-
ing occurs, any portion of the picture containing that particuvlar video
frequency will repeat itself several times. This produces multiple images
evenly spaced from each other and decreasing in Intensity,

Controls or Adjustments  Tubes and Circuits
None Video Amplifier

Don’t be fooled by defective resistors which check within the
tolerance rating. Occasionally they apparently open or increase
in value when the receiver is in operation but return to the
normal value as soon as the receiver is turned off. D-c voltage
nieasurements will usually identify this condition in those circuits
where the d-c voltage can be measured. However, in circuits such
as the pulse feed-back type the only voltage present may be in
the form of a 15750-cycle pulse. Since this type of voltage can
only be measured with an oscilloscope, the shape of the wave.
form and the peak-to-peak voltage should be checked with the
data sheet on that particular receiver such as those published by
the manufacturer or in Service Manuals.
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HUM IN UHF

TV receivers which have a separate sound channel (other
than 4.5 me) may have a considerable hum when used for
UHY reception. This is usually due to excessive a-c hum in
the UHIE converter and in most cases can be corrected by
adding additional filter capacitors. 1t may be somewhat
puzzling to some technicians that the same converter will

produce a clear UHFE signal when used on a receiver with
mlm'(:urrier sound (4.5 me). A brief explanation as to why
this occurs will therefore be included.

It wilt be noticed that most receivers with a separate =ound
channel are very susceptible to noise and hum in the tuner.
Some manufacturers even rectified the heater supply voltage
applied to the tuner. This reduced the possibility of the a-¢
voltage on the heater modulating the cathode of the oscillator-
mixer tube.

Any hum produced in the tuner modulates both the vileo
and sound carriers. Receivers with a separate sound channel
such as 21.9 mec would have the sound carrier frequency
amplitude modulaled by 60 cycles a-c and this hum would
be reproduced in the %peal\(‘. Receivers with intercarrier
sound are not affected by this same tvpe of modulation

TELE-CLUE C-189. An open video choke in the plate supply circuit
will produce a negative picture. This picture was caused by an open
L-164 in Fig. 1. 5ince the sync signals were taken off the detector in
this receiver synchronization was not affected. An open in L-162
would produce a similar condition.

FILE THIS SHEET IN YOUR TELE-CLUE BINDER

CONVERTERS

because the audio signal represents the beat frequency
between the video and audio carrier {requencies. Since both
of these carriers would be medulated by any 60-cycle voltage
produced in the tuner. the difference or beat frequency of
1.5 mc would not be affected because it would not be modulated.

The sound in intercarrier type reecivers therefore, would not

be affected by low amplitude hum voltages which modulate
both carriers whereas conventional sound reeeivers would be.

UHF converters may have a hum voltage present which
can not be heard in intercarrier reeeivers but can be very
annoving in receivers with a separate sound channel. This
is usually due to exeessive hum on the B4 supply voltage
in the converter. Tt has been found that the addition of a
40-10 mfd capacitor of suitable voltage rating provides ver:
satisfactory results. One 40 mfld capacitor is connected in
paratlel with each of the original filter eapacitors. The
amount of additional capacitance required may vary with
different converters and can only be deter mined by experi-
mentation. Tt should seldom be necessarv. however, to add

more than two 10 mfd eapacitors.

TELE-CLUE C-190. An open choke when a resistor is in series may
cause a smear. This picture was caused by an open L-155 in Fig. 1.
An open in L-161 would produce a similar condition.

ocoooloooacoooﬁo

General Electric Models such as 2177, 8, 20, and 21€225.
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Fig. 1. Detector and video amplifier section used in a number of
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TELE CLUE E-191. The dork vertical lines at the left are known as
“‘Diode-hausen” and are produced in the high voltage rectifier tube.
“Diode-hausen” is a radiation phenomenon and is more pronounced
when an indoor or built-in antenna is used. General Electric 1B3-GT
tubes will not produce Diode-hausen.

TELE CLUE E-192. The jagged dark vertical line on the left is known
as “spook.” This is similar in location and appearance to ‘‘Diode-hausen”
os shown in Tele Clue number E-191. The vertical lines produced by
‘'spook” are usually more jagged than “Diode-hausen.” “Spook”is
produced in the damping diode circuit and is a radiation phenomenon.
This condition can be eliminated in most receivers either by replacing
the damper tube or adding r-f filters in the plate and cathode leads of
the damper tube.

TELE CLUE E-193 AND 194. The dark vertical lines at the right are

known as ‘‘snivets.” This condition may be due to the design of the
horizontal circuit in which a particular horizontal output tube is used.
A horizontal output tube which produces “snivets” is usually charac-
terized by a sharp dig in the E,-l, curve at or near the ‘‘knee.” A tube
with this characteristic may operate satisfactorily in some receivers
but not in others. Snivets like “spook’ and ‘‘Diode-hausen” is a radia-
tion problem which is worse when an indoor or built-in antenna is used.
This condition may appear on either UHF or VHF or both. E-193 shows

‘'snivets’” on a blank raster and E-194 with a video signal.

TELE TIP

Several of the ecarly General Electric receivers suchas
models 810, 811, 814, 815, 820, 830. 835 and 810 used d-¢
voltage on one or both head-end tubes. This was obtained
by connecting the 12.6-volt center-tapped  filament supply
to a full-wave type selenium reetifier. The output of the RC
fiter network was about 6.3 volts d-c. 1" the output voltage
from the selenium rectifier falls off or the 2000 mtd capacitor
becomes defective, the receiver’s operation mav be affected.
A replacement unit can usually be obtained from either a
General Electrie receiver distributor or a General Electrie
tube and parts distributor.

Since the replacement of the selenium rectifier unit is
seldom required, it is possible that the distributor mav not

-+

have one in stock, In this case a unit can be made by dis-
assembling the defective unit in the receiver and substituting
two plates from a new 230 ma or higher selenium reetifier.
Both units can be disassembled by drilling out the center
rivet. Make sure that the unit is reassembled in the same
way as it was originallv. Also be sure that the insulating tube
and washers are in place since a short may burn out the
power transformer,

The polarity of the selenium plates can be checked with a
VOM. Connect the negative lead to the center terminal and
the positive lead to each of the outside terminals. The
resistanice should be at least 5000 ohms. If the VOM leads
are reversed, the indication will be only a fraction of the
previous resistance.
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TELE-CLUE SCHEMATIC

MODELS

Preliminary diagram for "N line 21C106 21732
General Eleciric receivers. 21C107 21733
These receivers use the new 600 ma 21C108 21736
tubes with controlled heater warm-up 21C109 21737
time.
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TELE-CLUE F-195: The black screen shown here was caused by an open
€400 A—20 Mfd, 450 V capacitor in the ‘N’ series chassis. A schematic
of this chassis was included in the Vol. 7 No. 1 issue of Techni-Talk as a
Tele-Clue Schematic. C 400 A is part of a dual-unit capacitor located
under the chassis. This capacitor is connected between the B+ side of
the vertical output transformer and ground. The blanked out screen
was due to the reduction in B4 boost voltage from about 400 V to
240 V. The B+ boost voltage developed across this capacitor can be
measured from the red wire on the yoke plug to chassis. The regular
B+ voltage is not affected by this capacitor. No increase in audio buzz
is noticeable when this capacitor is open.

SHEET IN YOUR TELE-CLUE

TELE-CLUE F-197: The picture shown here resuited from an open
C 403 A—200 Mfd, 250-volt capacitor in the “N' chassis. This is one
section of a dual unit located on the front apron of the chassis. When this
capacitor is open B-- is not affected but the horizontal cannot be
brought into sync and the vertical sync is critical. A slight audio buzz is
also present.

TELE-CLUE F-196: The dim picture shown here was caused by an open
€ 400 B—150 Mfd, 250 V capacitor in the “N" chassis. This is a dual-unit
capacitor located under the chassis. When this capacitor is open the
B+ voltage drops from the norma! 215 V to 120 V. Audio buzz increases
to an objectionable level and does not vary with volume control set-
tings. The effect of increased hum can be seen in the curvature and
shading of the picture. Vertical sync is normal but the picture is re-
duced in size and is out of focus.

TELE-CLUE F-198: If the same capacitor (C 403 A) used for Tele-Cive
F-197 loses some of its capacitance the vertical sync becomes ‘‘soft.”
The hum voltage causes both curvature and shading as shown in this
Tele-Clue.

This page of Tele-Clues has been punched for insertion
in your Tele-Clue binder. These binders, which contain
one hundred and ninety-four Tele-Clues and an index
sheet arc available through your local G-E tube dis-
tributor.

The letter which precedes cach Tele-Clue number
identifies the circuit in which the defect exists. Please
enter the Tele-Clue number in the proper column on
the index sheet according to the key letter which precedes

cach number.




TELE-CLUE F-199: If the other half of capacitor C 403 in the “N" chassis
is open the low-frequency response is affected, C 403 B is a 15 Mfd,
250-voit capacitor also located on the front apron of the chassis.
When this capacitor is open the picture may tend to “bounce” and
usually syncs with the blanking bar visible. Notice the streaking in the
picture as well as the appearance of the blanking bar.

TELE-CLUE F-200: This is another photograph of the same defect shown
in Tele-Clue F-199. This shows the streaking in the picture and blanking
bar as well as the washed-out appearance at the left side of the picture.

TELE-CLUE M-201: The defect shown was caused by an open AGC
capacitor C161 in the “N" chassis between the 12BH7 socket and the
3AUG6 15t i-f amplifier socket. A high-level audio buzz was present which
varied with the volume control setting. The video and audio defects
were due to about 3 volts of 60 cycles a-c which appeared on the
AGC line when C161 was open.
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TELE-CLUE M-202: This defect is the same as Tele-Clue M-201 but at a

different setting of the vertical hold control.

TELE TIPS

pulse is not filtered out and may be heard in the audio.
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No. 72. The utility value of a G-E jumper cord can be increased
by adding an a-c outlet. This can be done simply and cheaply
(10-15¢) with an Academy automatic ADD-A-TAP which is a single
outlet about 1 in. x 3% in. x 33 in. in sizc. This outlet can be snapped
on anywhere along the jumper cord. The ADD-A-TAP is manu-
factured by the Academy Electrical Products Corp., N. Y. 34, and
is available at most General Electric Tube and ’arts Distributors.

No. 73. Audio buzz in serics-heater General Flectric receivers
such as shown in the chassis layout in Fig. 1 may be due to a
defective C379B. The physical location of this multiple-unit capacitor
is pointed oul below. This capacitor, C379B, is connecled in the
circuit to the B+ which supplies the vertical sweep generator as
well as the audio tubes. If this capacitor is defective the vertical
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HIS page of Tele-Clues has been punched for insertion in
vour Tele-Clue binder. These binders which contain two
hundred and two Tele-Clues and an index sheet are available
through your local G-I tube distributor.

The letter which precedes cach Tele-Clue number identifies
the circuit in which the defeet exists. Please enter the Tele-Clue
number in the proper column on the index sheet according to
the key letter which precedes each number.
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TELE-CLUE F-203 and 204—The vertical striations were caused by a
defective C-464 capacitor in a 2174 type General Electric receiver. The
electrical location of this capacitor is shown in Fig. 1 and the physical
location in Fig. 2. This capacitor checked OK on a capacitor checker, but
it had apparently lost its effectiveness at higher frequencies as indi-
cated in the waveform photographs. The first waveform was taken with
the oscilloscope connected to the grid of the picture tube. The second
and third waveforms were taken with the oscilloscope connected across
a 10-ohm resistor in the B+ side of the horizontal yoke winding. The
oscilloscope was synced at one-half the horizontal frequency. The first
and second waveforms indicate that spurious frequencies are presentin
both the video signal and the horizontal sweep current. A new C-464
capacitor removed these spurious frequencies as shown in the third
waveform. It was also found that a .25 or .5 mfd 600-volt capacitor
connected across the original C-464 or a 1000-ohm resistor in series
with the B4 lead to the head end was effective in eliminating the ver-
tical striations. Similar visible striations have been noticed on other
General Electric models. These were also due to defective filter capaci-
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SNIVETS

Tele-Clues E-205, 6, and 7 show fairly typical “snivets”
which are spontaneous, spurious oscillations generated within
the horizontal output tube. The frequency is dependent upon
geometric configuration and applied potentials. It is also
affected by magnetic fields (which can be thought of as chang-
ing the geometric configuration). Because of the slight change
in geometry necessary to alter the frequency, the snivet
characteristics of sweep tubes vary between tubes of the same
manufacture but generally more between manufacturers.
Likewise, the voltage conditions vary between sets so that
some sets of the same manufacture are more prone to snivet
than others and some manufacturers’ sets are more prone to
snivet than others.

Because the voltage conditions at the tube change during
a scan line, various frequencies of oscillation occur. If any
of the multitude of frequencies generated happens to be
within the r-f bandpass of the receiver, it shows up as 100%
modulated and thus a black spot on the scan line. The de-
creased intensity in E-207 with a video signal is due to AGC
and the attendant decreased sensitivity of the receiver.

]
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The peculiar pattern effect is due to the heater’s magnetic
field affecting the frequency. Because the a-c magnetic field
is synchronous with the frame frequency, the pattern stands
still. The effect is due to the magnetic field changing the
apparent geometry so that the particular band of frequencies
being observed occurs at different tube potentials and thus
at various horizontal positions as the picture is scanned
vertically.

The pattern may vary as the frequency of the UHF converter
is changed because the observed snivet frequencies fall in
and out of the bandpass of the receiver. In a double con-
version UHF converter the identical pattern may be observed
in two places since the image will be received, depending upon
how good image rejection is.

Sometimes, tubes of a given design are prone to snivet
more in the UHF band than in the VHF band or vice versa.
Others snivet well in either band. Some set manufacturers
use an ion trap magnet near the horizontal amplifier to elimi-
nate snivets. This may only shift the frequency to some other

region such as from VHF to UHF.

B~ RS S

TELE-CLUE E-205 ANO 206—These dark patterns on the right side of
these two photographs are due to “'snivets.” This condition was pre-
viously described and illustrated in Tele-Clues E-193 and 194. The
‘'snivets” shown above appeared only when a separate UHF converter
was used. The pattern changed as the frequency of the converter was
changed and at some settings the raster was ‘clean.”
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TELE-CLUE E-207~—This shows the effect of *snivets” when a picture is
received. A different horizontal output tube may eliminate the “snivets”
entirely or change the frequency so the picture is ‘‘clean.” Another
method which moy be used is to place an ion-trap magnet over the
horizontol output tube os shown In the photographs on the right. The
fon-trap is then slowly turned until the “snivets" disappear.
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TELE-CLUE E-208 AND 209—The reduction in width plus horizontal
displacement of alternate fields was caused by a leaky 680 mmf ca-
pacitor (C260) in the General Electric “N" series receiver. This capacitor
is connected in series with a 12K resistor between pin 5 on the 12
BQ6-GA horizontal output tube and chassis. This defect also produced
a white vertical line which can be seen in Tele-Clue No. E-209 on the
right. Refer to ““N" Tele-Clue schematic.

FILE THIS SHEET IN YOUR TELE-CLUE BINDER

TELE-CLUE E-210—An open .2 mfd capacitor C255 in ''N" series General
Electric chassis will cause the defect shown above. This capacitor is con-
nacted in series with a 27K resistor between pin 1 of the 6SN7GTB
(V109) horizontal multivibrator and ground. The waviness produced by
an open in the anti-hunt drcuit is less pronounced in this chassis than
in some other models. A comparison can be made between the above
Tele-Clue and Tele-Clue E-26. Refer to “N" Tele-Clue schematic.

TELE-CLUE E-211—If the horizontal multivibrator (V109) cathode re-
sistor in the General Electric ‘N chassis changes value the horizontal
frequency wlll be affected. This resistor R262 was changed from 1.2K
to 600 ohms.

THIS page of Tele-Clues has heen punched for insertion in
your Tele-Clue binder. These binders which contain two
hundred and seven Tele-Clues and an index sheet are avail-
able through your local G-E tube distributor.

The letter which precedes each Tele-Clue number identifies
the circuit in which the defect exists. Please enter the Tele-
Clue number in the proper column on the index sheet accord-
ing to the key letter which precedes each number. Tele-Clue
pertaining to brightness will be coded with the letter Q.
Please write this reference above the letter Q on the index
sheet of vour binder.




TELE-CLUE M-212—The distortion shown here was coused by a 6BC5
tube with grid emission in o General Electric Model 17T1 receiver. The
receiver would operote normally for about ten minutes. The contrast
would then slowly increase until the contrast control hod little or no
effect on the picture. If ony one of the AGC controlled tubes are leaky,
gassy or hove grid emission, the picture will be affected. V2, 4, 5, and
6 are AGC controlled in the chassis layout shown in Fig. 1. Due to the
shield on V6 this tube runs hotter than the others and may, therefore,
be more susceptible to this defect, Tele-Clue M-102 describes other
components which may produce a similar condition.
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TELE-CLUE Q-213—The above photograph shows the effect of too much
brightness which could not be reduced beyond the level shown. A
heater-cothode short in the picture tube will cause this condition. This
type of short can be cured sometimes by gently topping on tube neck.
Another defect which may develop in General Electric receivers such as
model 1771 is an increase in the volue of resistor R274 encircled in
Fig. 2. This resistor is located above the chassis on the terminal broad
near capacitor C-451 in Fig. 1.

c275 L264
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| MFD 2
R275 —\
I MEG. ——:}]|
m
~ R277
2MFDS 220K
R274
B- 2 AN AN B+
BRIGHTNESS | MEG
CONTROL
50K

Fig. 2

TELE-TIPS

No. 74—In some chassis ground connections are made
by fastening hollow rivets to the chassis at various
points. Wires are then inserted and soldered to the
rivet. Occasionally poor contact is made hetween the
rivet and the chassis. This type of defect can be cured
by soldering the rivet securely to the chassis. A quicker
and easicr method is to discharge a capacitor bank of
100-500 mfd., 450-volt rating from chassis to each
ground rivet which might be defective. 150-voli
capacitors may be used if the charging voltage is
within the maximum voltage rating of the capacitors.

Na. 75—General Eleetric S’ line Models 217038, 9,
11, 42, 43, 21C110, 11, 12, 13, 23, 24, 24070, 1, 80, 1
receivers.

If the 6AS5 audio output tube should fail (loss of
emission), the picture video information will also
disappear. This is due to the fact that the +135-volt
output is derived from the 6AS5 cathode and also
through the dropping resistor, R102.

It is important that the receiver not be operated
for any length of time with a bad 6AS5 or with this
tube removed. since damage to R402 may occur due to
over-heating.
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Tele-Clues

FILE IN BACK OF YOUR TELE-CLUE BINDER
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Preliminary diagram for “S"” line Gen-
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