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The Oscilloscope — Use in Troubleshooting — 5

In the previous issues emphasis was
placed on the importance of utilizing
basic measuring instruments for
troubleshooting those defective re-
ceivers containing other than tube-
caused faults. Of equal importance
is the manner in which these instru-
ments are put to use.

For instance, when symptoms defi-

ing on a line voltage of 117 volts
(or the manufacturer’'s stated
nominal line voltage if different).

Make a point-to-point check of
supply circuits where abnormal
conditions are found in step No. 4
using a voltmeter — Read the
source voltage and then take read-
ings on the load side of each com-

9. Make certain ground connections
to chassis are electrically secure.
10. Check signal, svnchronizing and
sweep circuits with the oscilloscope
— Several examples of the pro-
cedure to follow are given. This
tvpe of step-byv-step checking can
be used for troubleshooting most
circuits. Select a central point and

nitely identifying the fault are ob- ponent progressing toward the then, dependent upon conditions
scure, a procedure should be followed socket. found at that point, further check-
enabling the technician to locate the i ing will be done in circuits ahead
trouble in the least possible time. 6. Check grid and cathode voltages of or after that point.

This procedure should be based on
a methodical step-by-step plan of ac-
tion. By following such a procedure
and using the appropriate test equip-
ment at the right time, the defect can
usually be found without making
repetitious tests or other time-con-
suming errors.

Troubleshooting Procedure
Listed below is a suggested trou-
bleshooting procedure. Follow this
course of action, carefully eliminat-

—A. An excessive cathode voltage
may indicate an open or off value
cathode resistor. B. Check grid
voltage with the tube out of the
socket. Abnormal positive voltages
on the grid may be indicative of
a leaky or shorted coupling ca-
pacitor. This condition generally
causes the plate voltage to drop
below normal and would be evi-
dent during the socket voltage
check with the tube inserted.

a. If no pieture is displayed on
the picture tube, use the oscil-
loscope and check at the video de-
tector. No video at this point in-
dicated the fault is located be-
tween the tuner and point of test.
If however. normal signal is
present, the fault is located be-
tween the point of test and the
picture tube.

b. If the problem deals with loss
of sync, use the oscilloscope and

: : esis s oki check at the clipper grid. Depend-
ing possible sources of trouble dur- g C;g}}]]%%ke IL:gsct]?:tce g(fn;}:\(ct?(l)rz(: ar;g ing upon preserillce gr absertllc)e of
ing each step, progressing through ground ) sync at this point it can then be
the tests indicated for each step, ) ' determined whether the fault is
until the fault is located: 8. Check supply circuits for hum located before or after the clipper
1. Study schematic — Familiarity In excess of .the values shown on grid. Detailed instructions for

with circuitry will help to iden- the schematic using an oscil- troubleshooting specific circuits

tify section containing fault.

2. Check tubes — Substitute with
known good tubes.

3. Make a visual inspection of com-
ponents in a suspected circuit —
Charred, burned or visually dam-
aged parts can be located in many
instances without the aid of test
equipment.

4. Make voltage checks of supply
and socket voltage preferably with
tubes in sockets — Use a 20,000-
ohm-per-volt meter in non-critical
circuits or use a vacuum tube volt-
meter for all voltage checks in-
cluding grid, age and other critical
circuits. Keep in mind that some
voltages in a normal circuit may
vary up to 209 in respect to those
indicated on the schematic. This
deviation from the nominal is
generally due to line voltage varia-
tions, component tolerances and
tube loading variations. It is ree-
ommended that these tests be per-
formed with the receiver operat-
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loscope.

will be given in future issues.



TRANSISTOR SUBSTITUTION BOX

Below is the schematic of a substi-
tution box for transistors. I construct-
ed the unit using General Ilectric
transistors GE2, GE3, GIi4, and GES.
The switch is of the two pole six posi-
tion type. An empty transistor socket
was used to connect any other tran-
sistor into the circuit. I used a 4%”
x 214" x 1%” aluminum utility box to
house the unit. Be sure to insulate GE8
from the chassis as it is at collector
potential. When soldering do not use
any more heat than necessary. In op-
eration DO NOT switch a different
transistor into the circuit.

Cal Abbott
17 Nelson Avenue
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MANY USES FOR FOIL

A roll of aluminum foil solves heat
problems — even for transistors!
1. Soldering with a long iron, wrap
aluminum foil on barrel all the way to
tip. As you put the iron down through
wires that are close, you won’t even
scorch one and plastic won’t melt.
2, When working on a printed board
and looking for a crack pull enough
foil from vroll to have about 4 or 6
inches to spare over length of board.
Cut a small hole just about size of
clamp lamp shade in middle of foil
sheet and put up on board. Two strips
of tape will hold top end. Clamp lamp
on bench to shine through hole in foil.
Observe from other side of board. The
light is concentrated and you see better.
The only heat on board is at porthole
in foil. Move as necessary to work the
whole board.
3. If components are removed from
printed board cut them off and take a
new strip of f01l from roll the size of
board plus 4 or 5 extra inches, tape top
of foil to board. Turn up the edges of
foil to catch drippings. Press foil over.
Cut off terminals and replace new com-
ponent or components. After solder
connections cool, gently pull foil away.
No heat only on the connections. Also
no warped or blistered boards.
4. While working on chassis or sol-
dering in confined areas, put a strip
of foil large enough to cover chassis,
and press down on place you are going
to cut wires. Work foil under parts,
cut, replace and solder as usual. After
connections are cold, gently pull out
foil. All solder beads will be in foil, so
lift carefully.
5. When replacing a tuner wrap foil
around tuner before disconnecting
wires. Press foil gently over connec-
tions so when you cut wires or solder,
there won’t be any bits of wire or solder

BENCH NOTES

beads falling inside tuner — also no
parts can change value from heat.

6. While replacing a tube socket use
a new piece of foil and press each soc-
ket prong through foil. Make solder
connections and pull foil away. Socket
will not be charred and no solder will
get into socket holes.

7. Foil is especially helpful when re-
placing wires and resistors on those
plastic hi voltage sockets and you won't
make the plastic soft.

8. Voltage and resistance measure-
ments may require soldering and un-
soldering. Take a small piece of foil
and wrap completely around capacitor
or resistor you are going to check,
before unsoldering. Take foil off for
measurement and put foil back on to
resolder. This will prevent any change
in value from heat.

There are many more uses for alumi-
num foil that you will think of as you
use it.

M. E. Bellows
Box 235
Big Flats, N. Y.

SPRAY SAVER

I have on occasions lost Y2 to 3: can
of tuner spray in my caddy, which is a
nuisance and costly. Take the top of
the spray can, cut a 3" hole in top
for finger to press the nozzle, then drill
a 1/16” hole in side for the extension
to go through. Also spot solder top
to can. Now you have instant use of
spray without bother to put on exten-
sion or top falling off.

John J. Daugila
4 Helen St.
Freehold, N. J.
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GE MODEL M204YVY (LY CHASSIS)

Symptom: Pix rolls requiring reset-
ting of vertical hold control. Pix can
be stabilized but as set continues to
play the bottom of pix folds up. Re-
moving the vertical osc. and output
tube (6JZ8) for a short period and
then replacing it corrects condition for
a short time before it reappears. This
would make you suspect grid emission
of the tube.

Remedy: Actual trouble is a leaky
.015/400v condenser * (C41) located
just to left of 6JZ8 on printed board
and is easily replaced. (Apparently
removing 6JZ8 momentarily removes
heat of tube affecting condenser.)
*Replace with General Electric MPC
6315

Bill Fisher
Fisher TV

760 S. 5th Ave.
Mt. Vernon, N. Y.

ANTENNA LEAD EXTENSION

Many TV sets have plug type termi-
nals which connect the lead-in antenna
from the back to the tuner. It is very
annoying when servicing to take the
back off and not have enough room to
get at the tubes, without disconnecting
the antenna from the tuner. I have
made a 2% foot extension with a speak-
er socket on one end and a standard
300 ohm receptacle on the other end.
This unit is also very useful in the
shop when the set has to be removed
for servicing. Below is the diagram.

Rudolph E. Petrucci
John Petrucei & Son
77 America St.
Providence, R. I.
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VERTICAL CHANGE

We had a RCA model 17860220 TV
receiver come in from a local motel.
The vertical hold would change after
the set was on. Get up and adjust the
vertical and in a few minutes one had
to get up and set the vertical hold
again. The receiver would roll after the
control was set.
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The vertical tubes were OK and volt-
age readings were taken. These read-
ings were quite normal. It was definite
that heat was changing the vertical
syne. The tip of the soldering iron was
placed on all paper condensers and
C145 was the culprit. Clipped out this
.0047 Mfd. condenser and replaced with
a new General Electric MPC6DA47.

An ohmeter was placed across the
condenser terminals, and when cold,
read in the high negative scale. With
an iron placed alongside, the resistance
started to change, and when real warm,
read about 200,000 ohms.

Homer L. Davidson
Davidson Radio and TV
2821 5th Avenue, South
Fort Dodge, lowa

NOTE:

Those desiring to have letters published in
this column should write the Editor Techni-Talk,
Electronic Components Division, General Electric
Company, Owensboro, Kentucky. For each such
letter selected for publication you will receive
$10.00 worth of General Electric tubes. In the
event of duplicate or similar items, selection will
be made by the Editor and his decision will be
final, The Company shall have the unlimited
right without obligation to publish or otherwise
use any idea or suggestion sent to this column.

Caution: The ideas and suggestions expressed
in this column are those of the individual
writers, These ideas and suggestions have not
been tried by the General Electric Company and
therefore are not endorsed, sponsored or recom-
mended.
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Test Equipment

AM Generator in Place of Cross-Hatch
Capacitance-resistance Bridge

Cathode Ray Oscillograph (2 Parts)
G-E ST-16A Color Alignment Generator
Oscillsocope — A Valuable Service Tool-1
Signal Generator — 1

Signal Generator — 2

Tube Tester

Vacuum Tube Voltmeter

Transistors

How to Make a Transistor Tester
Listing of Entertainment Types
Power Supply

Transistor Theory

Transistor Tester

G-E Transistor Tester
How to Make a Transistor Tester

Tube Testers

How to Get the Most Out of Your Test Equip-
ment — Tube Tester

Tuners

G-E Model FA-10 and FA-12 Hi-Fi Tuner
The G-E UHF 103 Tuner (2 Parts)

The Head-End (2 Parts)

UHF Converter or Tuners

Servicing TV Tuners (5 Parts)

TV Antennas

Television Reception (2 Parts)
UHF Antennas
UHF Antenna Installations

TV Circuit Description

D-C Restoration

Deflection Circuit Waveforms and RF
Power Supplies

Horizontal AFC Systems

Horizontal Deflection Circuits and Kickback
Power Supplies

Synchronizing Pulses and Circuits

The Head-End (2 Parts)

Video Detector, A.G.C. and Video Amplifier

Vertical Sweep Circuits

TV Picture Tubes

Aluminized Picture Tube Replacement
Guide

Part I — Phosphor Specifications and
Implosions

Part IT — Electron Gun and Gun Defects

Part III — Gun Defects continued and
Cathode Images

Part IV — Construction of a Picture Tube
Tester

Open Heaters Due to Arc-Over

Replacement of 21AP4 Metal with 21ZP4-B
Aluminized Glass Picture Tube

TV Receiver Noise or Interference

TV Receiver Noise
TV — “U-3” Apparent Ignition Interference

TV Reception

Report on UHF Reception
The Antenna (2 Parts)
UHF Antenna Installations

TV Service Guides
Volumes 1, 2, 3 and 4

TV Service Manuals
1965 TV Manuals Plan “E” and Plan “F”
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TV Service Notes

Alignment of quadrature grid

Apparent Ignition Interference On “U3”

Chassis Ventilation — “QX”

Color Receiver — Models: 21T500, 21C700 & 1

Color Generator — Modification for ST-16

Color TV Demagnetizing Coil

Color TV Service Hints

Correction for Overload on “U2”

Damage to Semiconductor Power Rectifiers

Electrical Safety Test

Excessive Width — “M4” Sets

Excessive Width — “U2"” Receivers

Horizontal Jitter in “M4” Receivers

Horizontal Pull or Weave — “QX”

Horizontal Shrinkage — AY Chassis

Identifying Dual Diodes

Intermittent Brightness — “CW?” Color

Inoperative Fine Tuning — “M6” and “U5”

Intermittent Channel Selection “M6”

Phasing on 2 and 3-Speaker Models

Pincushioning Correction

Power Tuning Repairs — “U2” Receivers

Protecting Picture Tube

Production Changes — “MW”

Removal of the Metal Back on “M4”

Removing Scratches and Static

Replacement Sweep Transformers

Rolling Bright Line — “CX” Color

Servicing the “M6” Contrast Control Circuit

Slippage in Fine Tuning Control

Special Components in TV Receivers

Testing Horizontal Phase Detection Diodes

Transistorized UHF Tuner — Intermittent
Operation

Vertical Sync Buzz Trouble — “U2” Chassis

1964 TV Manual Subscription

6CD6 Horizontal Output Tube Failures

6GHS8 Replaces 6EA8 in Remote Receivers

TV Signal Description
Synchronizing Pulses and Circuits

TV Sound Systems

Delta Sound System
Repair of Ratio Detector Transformers

UHF Reception

Report on UHF Reception
UHF Antenna Installations

VOM & VTVM
How to Get the Most Out of Your Test Equip-

How to Get the Most Out of Your Test Equip-
ment — Vacuum Tube Voltmeter

Vertical Circuits

Kill that retrace — Vertical
Vertical Sweep Circuits

Video Amplifiers
Video Detector, A.G.C. and Video Amplifier

Video Detectors

Germanium Diodes in Video Detector
Video Detector, A.G.C. and Video Amplifier

What's Wrong with This Picture?
What’s Wrong With This Picture?

of all issues are still available. If you are missing any
nd cannot o)atmn them from your dxsmbutor send

n cents for any one issue and five cents for each additional
issue to: Techni-Talk Cashier, General Electric Company,

816 E. Ninth Street, Owensboro, Kentucky. A com o{lete set of

udithol. No. 1 through Vol. 16, No.
TR %a70 1'56.25 ugh 4



PLAN E $9.50, ETR 3790

Factory Service Manual Coverage for

Color and Monochrome TV ¢ Stereo Theater
Console Phonographs ¢ AM-FM-FM Stereo Tuners
Record Changers ¢ Porta-Fi System ¢ Tape Recorders
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Built-In Electronic Systems

Includes — Binder
For TV Service Manuals

YOU WILL RECEIVE . . .
Up-to-date Parts Price Listings
“Service Talk™

“Techni-Talk™

“Auvdio Notes”

Alignment Charts and Waveforms
Replacement Parts Lists

Schematic Diagrams

Circuit Board Layouts

Exploded Views

PLAN F $13.50,
ETR 379

Recommended for
NEW Subscribers

YOU WILL RECEIVE . . .
1. Includes Plan E for 1965

2. Plus TV Service Manuals & Binder
Covering All Current {**A” Line)
Models

3. Plus All Console Phonograph,
Tuner, Tcpe Recorder & Record
Changer Coverage for 1964

Your early subscription to ‘“PLAN
E OR F’ will assure you of receiving
prompt delivery of accurate service
data now being prepared for pub-
lication in General Electric Television
Service Manuals for 1965.

SERVICE NOTES

AY CHASSIS —
HORIZONTAL SHRINKAGE

Some “AY” receivers may exhibit a
horizontal shrinkage during warm-up.
These receivers will bear one of the
following Pack Codes:

54C27 54C30

54D01 54D02

This shinkage is due to a low resis-
tance value of thermistor R-269 which
should be checked if this complaint is
reported. Any thermistor reading 600K
ohms or lower may cause shrinkage.

54C31

CURE:

Refer to AY Service Manual Page A
Y304, “Sweep Circuit Board Compon-
ents View”:

1. In location 10C, adjacent to R-269,
clip the B+ Boost wire (Red-White
tracer) %” above the circuit board.

2. Strip insulation from both ends of
the cut wire and solder a 100K, = 20%,
15 watt resistor in series with this lead.

3. Cover the joints with tape or spa-
ghetti. Dress the lead away from other
components or connections.

The above change was incorporated
in production starting with Pack Code
54D03. Receivers having the change are
stamped EN127 or higher.

Use Order Coupon Below

ORDER COUPON

General Electric Company
Department “B”

3800 N. Milwaukee Ave.
Chicago 41, Illinois

Enclosed is money order or check payable to General Electric Company for:

Quantity

9.50

.................... ETR-1095A Three-ring binder with tabbed
dividers and all Tele-Clues and Tele-Clue

Schematics published to date

.................... ETR-2000 Three-ring binder with tabbed

dividers for Tele-Clues and Tele-Clue Schematics

.................... ETR-2579 Complete set of TECHNI-TALK
back issues Vol. 1 No. 1-Vol. 16 No. 4

Schematics)

(Include applicable state and local tax)$

with 3-ring vinyl covered binder
(includes all Tele-Clues and Tele-Clue

(Please Print)

PORTABLE PHONOGRAPH
SERVICE HINTS

MODEL: RP-2150 Series

SYMPTOM: Distorted audio after unit
plays 20 to 30 minutes or longer.

CAUSE: Lecky coupling capacitor (C-4
or C-5, .02 x 450v). Can be detected by
development of positive voltage on grid
V2 or V3.

CORRECTION: Replace C-4 or C-5
with .02 x 450v disc type ceramic ca-
pacitor.

MODEL: RP-2150 Series

CAUSE: Impedance between B minus
and changer frame.

SYMPTOM: Buzz superimposed on
hum.
CORRECTION: The green lead

(ground) from the changer power plug
P16 to the amplifier chassis is moved
from its present location (one end of
R18) to the chassis ground end of C-12.
The chassis and changer are then com-
mon and zrounded to B- through a
common capacitor (C-12 .033mfx600v.).

CAUTION: Use extreme care to make
sure that the green lead is moved to
the amplifier chassis ground end of
C-12. To inadvertently move the green
lead to the B- end of C-12 would place
a serious shock hazard on the changer
and cabinet.

NOTE: This change was made in fac-
tory approximately midway in produc-
tion.

MODEL: RP-2160 Series

SYMPTOM: Dead set
changer won'’t operate.

CAUSE: Open fuse. 1.25A 125V slow
blow pigtail fuse is soldered into am-
plifier circuit board — protects both
amplifier and changer motor.

CORRECTION: Replace fuse.

no audio,
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1965 EDITION OF

“ESSENTIAL CHARACTERISTICS”

NOW
AVAILABLE '.

The eleventh edition of ‘Essential
Characteristics” (ETR-15L), the Gen-
eral Electric handbook on receiving,
five-star and special-purpose tubes,
compactrons, thyratrons, gas filled di-
odes, television picture tubes, reed
switches, photoconductive cells and re-
placement capacitors, now is available
from your General Electric tube dis-
tributor.

New tube characteristics added to
this edition bring to about 2900 the
total number of tubes, including 639
monochrome and 5 color picture tubes.

The new edition contains a number
of improvements which will make this

Techni-—tulk’v :

Vol. 16 No. 4 Winter, 1964

In this issue: Page
The Oscilloscope — Use in

Troubleshooting — 5................... .. 1
Bench Notes ... 2
Complete Index of Techni-talk

Vol. 1, No. 1 through

Vol. 16, No. 4. . . ... ... . 3

1965 TV Manual Subscription Plans.... 7

Service Notes. ... ... 7

Technitalk on AM, FM, TV Servicing, published
quarterly by ELECTRONIC COMPONENTS DIVISION,
GENERAL ELECTRIC COMPANY, OWENSBORO, KY.
tn Canada: Canadian General Electric Co., Ltd., 189
Dufferin St., Toronto 3, Ontario. R. G. Kempton,
Editor. Copyright 1965 by General Electric Company.

& ELecrromics

NOTE : The disclosure of any information herein
conveys no license under any General Electric
patent and, in the absence of an express written
agreement to the contrary, the General Electric
Company assumes no liability for patent in-
fringement (or any other lability) arising out
of use of such information by others.

. EPSIENT‘AL

FRISTICS

booklet easier to use and even more
practical in electronic servicing.

One such improvement which first
appeared in ETR-15K is the rearrange-
ment of base diagrams which have been
enlarged to make them easier to read.
All tube types using the same hase
drawing are listed with each diagram.

Also, the basing diagrams are ar-
ranged in numerical-alphabetical order
with four on each individual page. The
base diagram portion of each page has
been cut so the basing can be viewed
at the same time as the tube charac-
teristics. First the base diagram num-
ber is located in the *Base Connections”

. and here are more GE-FIRSTS

column for any tube type. Then, with-
out turning the top section, the ap-
propriate base diagram can be located
in the lower section and opened so both
the electrical characteristics and base
drawings are visible at the same time.

The listing of all tube types using
the same base diagram should be of
considerable value particularly when
servicing older model receivers. If a
tube type is not available, a check of
the electrical characteristics for other
tubes with the same basing will enable
the technician to determine whether or
not a substitute can readily be made
with another type.

As before, the book includes typical
characteristics curves, tube outline
drawings, circuit diagrams showing ty-
pical applications of receiving tubes
and capacitors, and construction data
for speaker enclosures.

Tube classification charts have been
expanded to facilitate reference to sim-
ilar types. Cross-reference listings of
prototypes for five-star and special-
purpose types and a listing of Foreign
Types and American near-equivalents
are included.

New additions include outline draw-
ings, characteristics for reed switches
and photoconductive cells.

Get the new ETR-15L from your
distributor — or if he is unable to
supply you, use order coupon on page
seven. The price is still $1.50.

[ d
This copy of TECh“I'iqu comes to you

through the courtesy of your General Electric tube
distributor.




