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all competition!

Finco's boom-mast bracket, rust-
proofed by zinc plate-gold di-chro-

mate dip process, is the finest
available. It has positioned cleats

to assure sag-free positive direc-
tion of the antenna. Locks tight.

Can’t tilt. Antenna stays in proper
position at all times.

High impact polystyrene insulators

are reinforced with strong alumi-

num shields. This gives quadruple
strength in supporting triple-thick

snap-in elements. Lifetime assem-

bly with fitted aluminum cup to
hold oversize aluminum rivet.

ViL-10
9 driven elements
1 parasitic element
List price $34.95

Featwring Finco’s Exclusive Gold Corodizing

VL-5
5 element VHF-FM
5 dr ven elements
List price $16.95

N i
=
4 1
B " VL-15
15 element VHF-FM
9 driven elements
6 parasitic elements
List price $46.95

VL-7
7 element VHF-FM
7 driven elements
List price $23.95

VL-18
18 element VHF-FM
9 driven elements
9 parasitic elements
List price $54.50

The FINNEY Company * 34 Interstate Street - Bedford, Ohio
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“Fast Acting” fuses for protection of sensitive
instruments or delicate apparatus;—or normal
acting fuses for protection where circuit is not
subject to starting currents or surges.

Write for BUSS
Bulletin SFB

RS54 (820K resistor) had increased in value. The voltage on
the cathode (pin 8) remains normal even though the resistor
is defective.

THURMAN E. WILKES

Goldenrod, Florida

This time we’'ve shown the schernatic of the complete verti-
cal multivibrator section of the receiver. To understund how
a defective R54 can cause vertical roll but no apparent change
in cathode voltuge, note that R3A, R53 and RS54 form
cathode voltage-divider network. Adjusting the vertical hold
control changes the cathode voltage. As the set warms up and
R54 changes value, the cathode voltage also changes slightly;
the grid bias is thus affected, the tube conduction is changed,
and the picture rolls. Once the set is warmed up and R54
settles to a certain value, the cathode voltage may be restored
to normal with the hold control. lf uny of you have rrouble
of this nature, thank reader Wilkes for this tip.

Distorted Stereo

I am having trouble with a General Electric Model RC1710
multiplex adapter. When I adjust the stereo balance control
for proper separation, the output becomes distorted. The dis-
tortion can be eliminated by resetting the balance control, but
at this point there is no separation between channels. 1 have
aligned and realigned this set but have been unable to correct
the trouble.

PauL M. SELL
Media, Pa.

This multiplex receiver is covered in PHOTOFACT Folder
620-9. The symptoms seem to indicate either incorrect uad-
justments or defective components in the L4R channels.
Since you have already tried alignmen:, it would be wise to
check capucitor C35 by substitution if necessary. Muke sure
that the components in printed-circuit unit K3 are okay and
thar X5 and X6 have precisely the same front-to-back char-

The Troubleshooter

answers your servicing problems

Cure for Hot and Cold

With reference to Mr. Meyer’s vertical roll problem in a
Philco Model G4242M (Troubleshooter, May. 1964, PF RE-
PORTER., page 20), 1 have had this same problem in several
sets of this particular model and found in most cases that
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years of Pioneering....

BUSS

high interrupting capacity
Fuses

For the protection of circuits capable of
delivering currents as high as 25,000 amps. at
125 volts or 10,000 amps. at 250 volts.

Write for BUSS
Bulletin SFB

Circle 11 on literuture curd
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INDICATING FUSES

AND FUSEHOLDERS
HAVE MANY USES

Unusual fuseholders and fuses perform
complex functions in addition to providing
safeguards for circuitry and components.

They can provide quick, positive identifi-
cation of faulted circuits . . . by visual signal,
by activating an alarm, or both.

Write for BUSS
Bulletin SFB

....New Developments in

DRIVER
TRANSFORMER l.4V

12.2v

mfd
L Ks PEAKER
FUSIBLE ——e

—AAA—
10Q

Y
12.4V

> BIAS
Jf_% 175Q
= STOP AT 65Q

Installation of this radio requires the use of a 10-ohm
rear-seat speaker to properly match the output impedance of
the audio power transistor. Using a speaker with lower im-
pedance would cause excessive current 10 be drawn by the
output stage, thus burning out the bias control and/or the
output transistor. The 47-ohm fusible resistor in the emitter
circuit may also open.

Extension speakers of the proper inmipedance are readily’
available; use of a 10-ohm speaker would be much wiser than
attempting to modify the output circuit of the radio. A
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acteristics. (K3 is a most likely suspect.) If trouble still exists,
very carefully adjust A19 and R26. Also make sure Al5 is
correctly adjusted. In some cases, the proper alignment of this
coil can be most easily determined by connecting a scope to
point D and adjusting A15 and Al6 for maximum indication
on the scope.

Rear-Seat Speaker Problems

Can a speaker with an impedance of 3 to 4 ohms be used with
a Delco car radio, Model 982136, as a rear-seat extension?
The information I have calls for a 10-ohm speaker. Would
impedance mismatch be harmful to the transistor output
stage? If so what would happen? Would the output-stage bias
resistor open from the higher current drain?

DEAN SOMERVILLE

Rhinelander, Wis.

www americanradiohistorv com

Electrical Protection

For Y4 x 1% inch fuses
Series H}, HK, and HLD

For 'Y x 1% inch fuses
Series HPC

Save Assembly Time with
Quick-Connect Terminals on
BUSS Fuseholders

Eliminates soldering. Permits use of pre-assem-
bled harness. Reduces assembly time.

Write for BUSS
Bulletin SFB

Circle 11 on literature card
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Tips for Technicians

Mallory Distributor Products Company
P.O. Box 1558, Indlanapolls, Ind. 46206
a divisfon of P. R. Mallory & Co. Inc.

Why Mallory Mercury Batteries
work better in transistor radios

-~ _ LISTENING HOURS PER PENNY

™

Yo 1 1Y, 2 2%

g
SERVICE LIFE: 1%2 VOLT PENLIGHT CELLS

VOLTAGE

HOURS OF SERVICE

Mercury

Zinc-carbon
1T}

0 1 2 3 4 5 6 7 8
STORAGE: YEARS

There are a lot of good reasons why more and more
people are using mercury batteries in their transistor
radios. And the reasons boil down to this—they’re a
better value, and they give better performance.

To get a comparison between mercury batteries and
ordinary zinc-carbon batteries, let’s look at a typical
transistor radio. This radio uses size “AA” penlight
batteries and has a current drain of 15 milliamperes.
The Mallory Mercury Battery is the ZM9 and the zinc-
carbon type would be the NEDA type 815. The ZM9
retails for 75¢ versus 20¢ for the 815. Got the picture?

Here's where the fun begins. The ZM9 will operate the
radio for 165 hours versus only 35 hours for the zinc-
carbon battery. This means that for one penny you’ll
get 2.2 hours of listening pleasure using the ZM9 versus
1.75 hours for the zinc-carbon battery. In other words,
it costs you 0.57 cents per hour to use the zine-carbon
compared to only 0.45 cents for the mercury battery.

We're not through yet. Let’s get back to listening
pleasure. The mercury battery has essentially a flat dis-
charge curve. This means that it presents a more con-
stant voltage to the transistors. Result: you don’t have
to keep turning the volume control up while you're lis-
tening AND the radio sounds better because there’s
far less distortion.

Had enough? There’s one more important point. Sup-
pose you put the batteries in the radio and use it only
slightly. Those 20¢ zinc-carbon batteries go ‘“‘dead”
in a few months whether you use them or not. But the
mercury batteries can be stored 2 to 3 years and still
deliver dependable power. Plus the fact that Mallory
Mercury Batteries are guaranteed* against leakage in
your transistor radio.

We've used this “Tip” to illustrate the superiority of
Mallory Mercury Batteries in transistor radios. But
this superiority extends to thousands of other applica-
tions. So whether you’re building test equipment, heart-
pacers, or satellites, see your Mallory Distributor. He
has a Mallory Mercury Battery that will do exactly the
job you want done.

*We guarantee to repair the radio and replace the batteries, free of charge, if
Mallory Mercury Batteries should ever leak and damage a radio set. Send radio
with batleries to Mallory Battery Company, Tarrytown, New York.

Circle 12 on literature card
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Transistor Horizontal
Oscillator

Blocking Oscillator With Diode AFC

w4 BV 7815~LC
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DC VOLTAGES taken with VTIVM, on inactive channel;
antenna terminals shorted. *Indicates voltages tak-
en with signal present—see ‘“Operating Variations.”

WAVEFORMS taken with wideband scope; TV con-
trols set for normal contrast (50 volts p-p at CRT).
Low-cap probe (LC) used to obtain all waveforms.

Normal Operation

AFC-oscillator circuit shown here (from Panasonic
Model Mirey 5) is typical of imported transistor TV’s.
Sync pulses are coupled from both emitter and collector
of sync phase splitter to balanced diode AFC arrange-
ment. Sample pulses from collector of driver arrive via
[.2-C1 for comparison with incoming sync. Average
conduction (without signal) of MI-M2 and therefore
base bias of X1 depends on content of W1 and setting
of AFC and horizontal hold controls (voltage-divider
networks across power supply). M2 conducts only on
positive-going pulses of W1; less negative voltage ap-
pears at C than at B. Incoming sync (W2, W3)
combines with sample W1 and causes diode conduction
to change from average value. Resulting positive or
negative shift at point D keeps oscillator in sync via
path through R11, L1, and T1. CS5, Ce, C7, C8, R10,
and R11 serve as AFC filter (anti-hunt) network. L1
and C9 form parallcl-resonant tank to improve oscillator
stability and noise immunity. Regenerative feedback
(collector to base) via blocking-oscillator transformer
T1 sustains oscillation. M3 limits overshoot on trailing
cdge of feedback pulse. X1 appears reverse-biased,
but only because meter reads average DC voltage;
reverse bias actually exists only during cutoff, but this
is major portion of waveform W4. R12, R13, R14,
R15, and C10 form voltage divider and decoupling
network for X1 collector. Thermistor R14 holds col-
lector voltage fairly constant during operation. T2 is
collector load for X2, R19 is supply resistor.

Operating Variations

DC voltage varies from -1 to -7.5 volts

A (with or without signal) depending on
setting of AFC control. Horizontal hold

control produces approximate 2-volt swing at this point.

DC voltage, with or without signal,

B changes from —1 to —6 volts with adjust-

ment of AFC control; bias at minimum

setting (least negative voltage at A) may be sufficient

to kill oscillator. With AFC set at center of range, ad-

justment of hold control swings voltage from -3.8 to

-4.8 volts. Voltage at C follows variations at B—goes
positive at minimum setting of AFC control.

Horizontal hold control shifts voltage
X1B from —.2 to —.7 volts. As AFC control is
rotated toward minimum, voltage swings

through zero to about .2 volts positive.

Emitter voltage changes from~1.3to-1.8
X1E volts with full rotation of hold control.
X1 collector voltage will vary slightly,

but deviations from normal are not very noticeable.

Horizontal phasing coil (L2) shifts phase
WAVE- ;" . mple pulse slightly, but change is
FORMS  ,imost unnoticeable with scope; affects

picture very little. L1 should be adjusted for equal

peaks of W4 in same manner as for tube sets.

www americanradiohistorv com



Horizontal Sync Unstable
Phasing Bar in Picture

C1 Open

(AFC Feedback Capacitor—1 mfd)

Symptom
Analysis

Bars may be sloping in either direction, depending on
setting of horizontal hold control; at one setting, stable
picture can be obtained, but phasing bar still appears
in right side of picture. Adjusting L1 or L2 has little
effect on symptom; defect on screen remains.

2 v en
Waveform Analysis

W2 (shown) and W3 (not
shown) contain normal sync, but
both are without sample feedback
pulse. Abnormal W1 confirms
- loss of sample pulse. This indi-
cates trouble must be in feedback
path. Presence of raster proves
driver output pulse is present.
Scoping at junction of C1 and 1.2
indicates pulse is present there.
Since signal path is okay through
L2, Cl must be open. Scope is
necessary instrument here.

Sample Pulse 13V 7875
Junction 1-1

Veltage and
Componant Analysis

Voltage clues at points A, B, and C are of little help
because all vary quite extensively with setting of AFC
or horizontal hold control. Voltages on X1 are no help,
because oscillator is working (even though off fre-
quency); voltages are thus within tolerance. X2 seems
okay, since its voltages are normal. Circuit must have
sample pulse for comparison with sync pulses to control
frequency of oscillator; this is true of any AFC circuit.
Open L2 or broken printed-circuit board could cause
symptom that is similar on the screen.

Best Bet: Scope will pinpoint trouble.

No Raster

Sound Not Affected .

R15 Increased in Value

(X1 Collector Load Resistor—180 ohms)

Symptom
Analysis

No raster appears on screen; neon lamp held next to
HYV anode doesn’t glow, indicating loss of high voltage.
Lack of change when brightness control is rotated
proves picture is not blooming out due to overloading
of high-voltage section at high brightness setting.

Waveform Analysis

Absence of pulse in W6 hints
strongly at trouble in oscillator

circuit; eliminates need for fur- Wi T e
ther troubleshooting in driver or

output stages. W4 offers more

evidence of oscillator trouble.

Normal p-p signal at this point is

8 volts. Collector-to-base feed-

back is necessary for oscillation. 5 s
R17 and interstage winding of

T1 can be disregarded. Possible

faults are R16, X1 collector bias

network, or winding of T1.

Voltage and
Component Anolysis

Full supply voltage at X2 collector, and absence of
voltage at X2 base and emitter, indicate transistor is cut
off. Wrong voltage at X1 collector (-1.2 volt) points
to oscillator trouble. Emitter voltage (=1.1 volt) proves
X1 is not overconducting—excessive collector current
would increase negative emitter voltage. Higher value
of R12 would make collector voltage more negative;
increased R15, less negative. If R13 or R14 increased
in value, parallel resistor would limit combined resist-
ance; voltage change would be slight.

Best Bet: Scope; then VIVM.

www americanradiohistorvy com



Horizontal Frequency Off

When Synced With AFC
Control, Still Unstable

C9 Open

(Stabilizing Capacitor—.06 mfd)

Symptem
Analysis

Three images—resembling Christmas-tree effect—can
be seen, indicating extreme shift in oscillator frequency.
AFC control straightens picture, but instability is still
apparent. Drift over extended period requires contin-
ued readjustment of AFC.

W2 45V 785

Waveform Analysis

With picture in sync, normal
waveforms W2 and W3 indicate
sync stages and feedback path are
okay. Excessive, slowly damped
ringing in W4 shows oscillator is
being upset between incoming
sync pulses. LI and C9 form
tank circuit producing sine wave
that reduces effect of noise pulses
on oscillator. Normally, sine
wave combines with feedback
pulse to supply oscillator base
with correct signal.

W3 8.5V TMS~LC

W4 30v 7875~ LC

@ ‘o

Voltage and
Component Analysis

X1 base voltage is normal (with signal); emitter voltage
is more negative than normal due to irregular waveform
at base. With C9 open and no signal applied, oscillator
is operating off frequency, causing X1 base voltage to
go less negative. Best clue to actual fault 1s that adjust-
ment of stabilizer coil has little effect on picture—
quite unusual; this coil should shift oscillator frequency
considerably. Any component that affects free-running
frequency of blocking oscillator stage could cause simi-
lar symptom on the screen.

Best Bet: Scope and careful analysis.

No Raster
Sound Normal ®

R19 Increased in Value

(Driver Collector Supply Resistor—100 ohms)

Symptem
Analysis

Screen is blank; raster may appear intermittently as set
is turned on and off. Symptoms indicate trouble in
horizontal-deflection or high-voltage section of receiver,
but they give no good clue to help pinpoint trouble to
one specific stage. More analysis is needed.

BASE

Waveform Analysis

Waveform to output stage has

nearly correct shape, but ampli-

tude is low (1 wvolt); normal el
level is 3.5 volts. Output and
flyback thus probably aren’t in
trouble. Driver collector pulse,
normally 10 volts, is greatly re-
duced (2.5 wvolts), narrowing
search to oscillator or driver
stage. Reduced W6 isn’t enough
to account for weak collector
pulse; driver stage is probably
cause of trouble.

b3
-

w6 875~

® iy

% .7V

Veltage and
Component Analysis

Scope indications suggest voltage checks in driver stage.
X2 emitter and base voltages—normally very small—
offer little help in locating trouble spot. X2 collector
voltage is greatly reduced, leads to suspicion of supply
network in collector circuit. Leaky C13, leaky CI, or
increased R19 could lower voltage. Also check X2 for
possible shorts. Driver and output circuits in transistor
sets are easier to troubleshoot than in tube receivers.
No boost voltage is involved; simple networks develop
voltage for all transistor elements.

Best Bet: Scope; then VIVM.
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Oscillator Off Frequency
. High Voltage Low

R1 Wiper Arm Open

(AFC Control—5000 ohms)

Symptom
Analysis

No raster when set is first turned on. Rotation of hold
control produces dim raster; two pictures are obtained.
Further adjustment of hold control gives sloping bars.
Oscillator is running at approximately Y2 normal fre-
quency; loud whine can be heard. AFC is ineffective.

5

Waveform Analysis

Presetting scope to exactly 7875
cps is valuable aid in trouble-

& shooting oscillator suspected to
be at wrong frequency. W5 looks
almost normal, but single pulse
means oscillator is at Y2 correct
frequency. W2 sync looks nor-
mal, but sample pulse occurs
only with every other sync pulse
(see accompanying normal W2).
Waveforms show sync stages are
okay and trouble is in either AFC
or oscillator circuit.

* -Te5V
-1.6V
o * -2,V
1.9v

* .2V
06V

Change of voltage at X1 base from normal —.5 volt to
positive .22 volt explains why oscillator is running off
frequency; also directs suspicion toward AFC circuitry.
Readings at points A, B, and C are significantly smaller
than normally; this explains why oscillator base is
positive and confirms suspicion of AFC defect. Voltage
at arm of AFC control is —1.5 volts and does not change
with rotation. Arm must be open; otherwise voltage
variation would be noted. Faulty R3 or R5 could show
similar symptom.

Veoltage and
Component Analysis

Best Bet: Scope isolates stage; VIVM pinpoints trouble.

Intermittent Raster

Critical Horizontal Sync
(When Raster Is Present)

X1 Leaky

(Oscillator Transistor——25B176)

Symptem
Analysis

When set is first turned on, raster isn’t visible. Adjust-
ing AFC and hold controls to near end of range causes
raster to appear, but horizontal sync is unstable. Con-
stant readjustment of AFC and hold controls is required
as set warms up or as channels are changed.

Waveform Analysis

With raster absent, W2 shows
only sync pulses (no sample
pulse); this indicates trouble isn’t
likely in output or high-voltage
section. WS (with no raster)
further isolates trouble to AFC
or oscillator by excluding possi-
ble defect in driver. W5 (even
with raster) has proper ampli- A mas
tude, but duration of pulse is
much too short, indicating greatly
reduced conduction time of X1.
Scope eliminates certain stages.

Voltage and
Component Analysis

Logical point for voltage measurements, considering
information gained from scope, is oscillator transistor.
Collector voltage, though slightly increased, gives no
definite clue. Base voltage (positive 1.5 volts) explains
why no raster is present; transistor ceases to conduct at
all if base voltage rises above about 1.4 volts positive;
even a small amount of positive base voltage causes
oscillator instability. Extent of leakage in X1 deter-
mines actual voltage at base; consequently raster may
or may not be present.

Best Bet: Voltage analysis followed by component tests.
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post-injected markers
—do not distort response
—are not diminished by traps

EICO 369 tv-fm sweep & post injection marker generator

With the 369, circuit response is not affected by markers and markers are not
atfected by circuit response. The 369 feeds only the required sweep signal {o
the input of the circuit being aligned or tested. At the output end, a demodu-
lator cable picks off the signal and fceds it to a mixer stage inside the generator,
where the markers are added. The combined signal is fed to the oscilloscope.
This means that circuitry under test or alignment is not affected by the marker
signal, and that traps in the circuitry will not reduce or chiminate the marker.

The EICO 369 has a controllable inductor sweep circuit—all electranic, with no
mechanical parts to wear and give trouble later. The sweep generator is inde-
pendent of the marker generator. It has five ranges: 3.5—9 mc; 7.5-19 mc;
16—40 mc; 32—85 mc and 75—216 mic. All five ranges are fundamentals; tuning
to the desired center frequency is simplified by a 6:1 vernier dial and a 330°
scale. Output impedance is S0 ohms. Retrace blanking is obtained by both di-
rect grid cut-off and indirect B+ cut-off (via the AGC chain) of the oscillator
with a blanking tube that conducts during the negative excursion of the 60 cps
sine sweep. A three-stage AGC circuit keeps the level of the swept signal con-
stant over its entire frequency range, even when the widest sweep width of 20
mc is being used. A phasing control at the rear of the EICO 369 adjusts perma-
nently the horizontal sweep signal fed to the scope.

The marker generator in the EICO 369 has 4 ranges covering 2—225 mc. The
highest range, 60—225 mc, is the third harmonic of the next lower range. All
other ranges are fundamentals. Frequency setting is simplified by a 6:1 vernier
dial and a 330° scale. As a rapid check of marker generator alignment a 4.5 mc
crystal is supplied with each generator. When plugged into a front panel
socket it automatically turns on a fixed frequency marker oscillator. The 4.5
mc signal produced by this oscillator is mixed with the variable frequency
marker. The 4.5 mc crystal is used also for alignment of sound circuitry in
TV Receivers.
The demodulated wave form with the post injected marker is fed to the
vertical input of the “scope™, and the horizontal sweep to the horizontal
input of the “scope” through one shielded two-conductor cable. Separate
level controls for trace size and marker size on the
/ front panel can be used independently. Kit $89.95;
o= Wired $139.95

EICO ELECTRONIC INSTRUMENT CO., INC., 131-01 39th Avenue, Flushing, N.Y. 11352
2

EXPORT: ROBURN AGENCIES INC., 431 GREENWICH STREET, N.Y. 13, N

PUT THE BEST ON YOUR BENCH

Q3
.3 EIGO 667 dynamic conductance tube and

2 Jiyvrvrerereeee @ . transistor tester will earn money for you by catch-
A © %S ing the bad tubes an emission tester would miss.
= oh The EICO 667 combines a mutual conductance test
U with a peak emission test to give a single reading of
tube quality. Bad transistors can be spotted easily.

Gain and leakage tests will find the defective ones.

TESTS ALMOST EVERY DOMESTIC OR FOREIGN RECEIVING TUBE MADE. The EICO
667 checks 5 and 7-pin Nuvistors; 9-pin Novars; 12-pin Compactrons; 7, 9
and the new [0-pin miniatures; 5, 6, 7 and 8-pin subminiatures; octals and
loctals. It will also check many low-power transmitting and special purpose
tubes, voltage regulators, cold-cathode regulators, electron ray indicators, and
ballast tubes. And by inserting pilot lamps into the special output in the center
of the Novar socket you get an instant good-bad test of these lamps.

TESTS MADE UNDER ACTUAL TUBE OPERATING CONDITIONS. When one section of
a multi-purpose tube is being tested, all sections are drawing their full rated
current. Pentodes are tested as pentodes rather than combining all the elements
for a simple emission check. Leakage between tube elements is read directly
on a 4Y2-inch meter in ohms.

TRANSISTORS CHECKED IN TWO STEPS. First for leakage, then for beta or current
amplification factor. Both are read directly off the meter dial and both n-p-n
and p-n-p trassistors can be checked. Price, $79.95, kit; $129.95. wired.

Tests all Color, B & W CRT’s—70, 90 and 110°!

EICO CRU universal crt test adapter-New CRT adapter for models 667
and 628 has 12-pin socket for 70° and early 90° deflection black and white
tubes. Three additional back-to-back plug-socket adapters for 7- and 8-pin
90 and 110° and color CRT’s. Adaptable to many other tube testers. Wired $9.95
Write for Free catalog to Dept. pp_.7

Add 5% in West.

Circie 13 on literature card
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Fig. 1. Voltage drop across video-amplifier
load resistor controls AGC tube conduction.

Quick and accurate decisions, in-
dicating which section or circuit is
responsible for receiver troubles, in-
variably reduce troubleshooting and
repair time. But troubles arising
from AGC-circuit defects are not
subject to quick and accurate judg-
ment, because the symptoms are
often identical to those produced by
defects in other circuits. Sync in-
stability often results from distortion
of the composite signal by an AGC
defect. Weak or excessive contrast
can result from excessive or insuffi-
cient AGC voltage. Contrast distor-
tion, in which either the black or
white picture contents are com-
pressed, is sometimes caused by
abnormal AGC voltages. In some
cases, raster shading or unwanted
signals of various forms results from
AGC defects. Even sync buzz in
the sound can sometimes be at-
tributed to an AGC abnormality.

Since most of these conditions
tend to indicate trouble in other cir-
cuits, AGC troubleshooting is often
delayed until these other circuits are

h ~
Bt ~—
—

p—

¢ ’
g

e

Fig. 2. White compression from reduced AGC.

Fig. 3. Overdriving of video amplifier results
in compressing white portion of video signal.

28 PF REPORTER/September, 1964

vindicated by extensive and time-
consuming tests. Even more con-
fusion results from those cases in
which a slight AGC defect combines
with a mild defect in another section
to produce symptoms that neither
defect by itself would cause.

AGC-System Limitations

Sometimes inherent limitations of
the AGC system are not entirely
compatible with reception condi-
tions at the receiver location. Such
incompatibility can be better under-
stood if the limitations of various
AGC systems are recognized. Sim-
ple AGC cannot prevent extremely
strong inputs from overloading the
video amplifier. This system also
develops a small potential (called
residual voltage) with weak signals
and thus tends to attenuate such
signals.

Supplemented AGC can handle
stronger signals, but residual voltage
is still a problem on very weak
signals. Tie-in of the AGC with
sync circuits may result in sync
instability in some cases of very
minor AGC faults.

In noise locations, peak AGC
develops excessive control voltages,
which in turn lowers contrast. This
type provides control of very strong
signals, but on weak signals the re-
sidual voltage still reduces receiver
sensitivity.

Nonkeyed tube-conduction AGC
(amplified AGC) responds poorly
to weak signals because of noise in
the AGC tubes, but it provides good
control of strong signals. It is also
sensitive to minor current-drain
variations throughout the receiver.

Keyed, or gated, AGC shows
good sensitivity in low-signal areas
and good control in strong-signal
areas—it works well almost any-
where.

Servicing

Because of the many variables in-
volved, many different troubleshoot-
ing techniques are used for AGC
defects. One of the most common
starts with the use of a voltage
source to override the AGC voltage
(if any). However, after the nicture
has been returned to normal by this
method (called clamping), a num-
ber of voltages may have to be read
to find the defective component.
Actually, the defective component
or abnormal condition can often be
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detected by carefully analyzing volt-
ages before resorting to overriding
the bias. When keyed or nonkeyed
AGC is used, the bias voltage of the
AGC tube should be critically ex-
amined. The following cases con-
cerning AGC systems of all types
illustrate troubleshooting proce-
dures.

Keyed AGC

A Hoffman receiver using a Model
187 chassis was brought into the
shop. The complaint was of an ex-
tremely weak picture. Tube substi-
tution in the picture-signal stages
didn’t help, so a scope check was
made at the video-amplifier grid.
A composite signal amplitude of
less than 1 volt indicated trouble in
either the IF or RF stages, most
likely the former because of the
absence of snow. Checking these
stages revealed that the plate and
screen voltages were slightly high,
caused by excessive bias on the

AGC-controlled tubes.

The circuit (Fig. 1) is such that
the amount of AGC voltage de-
pends on conduction of the AGC
tube; this conduction is controlled
by the voltage drop across plate load
resistor R46 in the video amplifier.
With no signal applied to the video-
amplifier grid, V6 draws a large
amount of plate current, and a volt-
age drop of about 40 volts is devel-
oped across R46. The AGC tube is
biased beyond cutoff, and no AGC
voltage is produced. With a signal
applied to the video-amplifier grid,
the average plate current of V6 de-
creases because of the negative DC
component of the signal. A smaller
voltage across R46 leads to in-
creased conduction of the AGC tube
and development of AGC voltage.

In the receiver under discussion,
even though the DC signal compo-
nent was only a fraction of a volt,
the drop across R46 was less than
20 volts. A video-amplifier defect
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was thus indicated, but tube substi-
tution produced no change, and
checks of the screen and cathode
circuits revealed nothing wrong.
These tests left only one possibility
—decreased resistance of R46. An
ohmmeter check showed that this
5100-ohm 2-watt resistor had re-
duced in value to a mere 2000
ohms. Replacing it with a 5-watt
wirewound unit restored normal
operation.

Problems With Simple AGC

An RCA set being serviced for a
variety of complaints was found to
have white compression (Fig. 2) on
one of the three stations available.
Waveforms observed at the grid of
the first video amplifier were normal,
except that the amplitude for the
offending station was about 5 volts
compared to 4 volts for other sta-
tions. Moving the scope to the out-
put of the first video amplifier gave
a trace (Fig. 3) which clearly

P

overloading and poor sync at mod-
erate settings of the contrast control.
The chief cause of the condition is
slight grid emission or gas in tubes
controlled by the AGC. These tubes
often require heating in a tube
checker for as much as an hour
before the gassy condition is indi-
cated, yet these very same tubes will
cause trouble in a receiver in less
than ten minutes.

For example, consider an AGC
circuit similar to the one shown in
Fig. 5. When the range switch is in
the “Strong” position, any voltage
drop across R33 indicates one or
more gassy IF, mixer, or RF tubes.
With the range switch in the “Nor-
mal” (center) setting, AGC is ap-
plied only to the IF tubes, and a
voltage drop across R33 indicates
a gassy IF tube. When the range
switch is in the “Weak” setting,
however, one end of R33 returns to
ground through R34, and a voltage
difference is normal.

TROUBLES AND
SOLUTIONS . .. cnane

showed white compression; note the
compression along the bottom edge
of the video. Substitution of several
5ANS video amplifier tubes pro-
duced no improvement.

Finally the technician observed
another factor—the offending sta-
tion was transmitting a signal in
which the sync pulses formed a
higher percentage of the composite
signal than in the signals from the
other stations. Since simple AGC,
as used in this set, normally devel-
ops a voltage somewhere between
the picture-signal level and the sync-
pulse level, the offending signal
generated a slightly lower AGC
voltage than the others. A cure was
achieved merely by adding 4.7 meg
resistor R1 (Fig. 4). Several early
RCA chassis (KCS87, 93, etc.) use
this or a similar circuit, so make a
note of this cure for white com-
pression.

One of the most common prob-
lems in sets using simple AGC is

In circuits with a voltage divider
network, and in circuits where one
end of the filter resistor is connected
to a slight positive AGC delay volt-
age, determining gas quality of the
controlled tubes is not so simple. It
is still possible however: Replace
the tubes in controlled stages, tune
in the strongest station, and read
the voltage drop across the AGC
filter resistor. Use this voltage drop
as a standard for comparison with
that using the original tubes. It’s a
good idea to mark the schematic
with this voltage value.

An excellent example of the re-
sults of gassy IF tubes occurred in
a Motorola TS-410 (Fig. 6). This
set played acceptably for about ten
minutes after being turned on. Then
excessive contrast developed and
gradually became more severe until
the picture started to bend and slip
vertically. The signal at the video-
amplifier grid (Fig. 7A) was perfectly
normal in shape and sync-to-picture
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Fig. 4. Adding resistor in circuit helps pre-
vent video overloading from strong signals.
ratio, but the overall amplitude was
about twelve volts, more than twice
normal. Severely compressed sync
was observed at the video output
(Fig. 7B). The AGC voltage meas-
ured -9 volts at the source and only
—3 volts at the terminal end of the
AGC filter resistor. Replacing one
of the TF tubes decreased the voltage
difference to about 3 volts, but it
didn’t noticeably improve the sync
compression of the video output
signal. Replacing the mixer tube
reduced the DC drop across the
AGC filter resistor to less than Y2
volt and also restored the video
output signal to normal (Fig. 7D).
Fig. 7C shows the much cleaner
waveform at the video-amplifier grid

after replacing the two tubes.
Controlled tubes having gas or
grid emission produce excessive am-
plification; this results in excessive
® Please turn to page 90
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Fig. 5. Voltage drop across R33 can give
useful info concerning RF, [F, mixer tubes.

Fig. 6. Example of excessive contrast result-
ing from loading of AGC line by gassy IF.
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SYNC ﬁYMPLIFIED

Here’s an easily undersiood version of confrol circuits . . .

Troubleshooting in sync circuits
is becoming simpler all the time.
Most of the late-model sets have just
one sync stage, so there is not much
circuitry to check, and faults show
up quite definitely. But there are
still plenty of older sets that have
complicated sync circuits, of unique
design, and it’s a problem to figure
out how they should normally work
—let alone troubleshoot them.
(They must be at least No. 4 on the
“headache list” of most technicians
—outranked only by horizontal
sweep, AGC, and vertical sweep.)

The secret of minimizing such sync
problems lies in analyzing the essen-
tial points of the circuit’s operation,
and checking the actual signals in
the set to see if the sync circuit
scems to be carrying out these es-
sential functions.

We can show you what we mean,
by describing a recent problem in a
10-year old DuMont Chassis RA-
170 (PHOTOFACT Folder 216-2).
This sct has a total of five sync
stages, with four of them tied to-
gether by a common cathode net-
work (see Fig. 1). The set on our

wi v w2 2V w3 80V 4 ¥
w7 w w
FROM PLATE OF
VIDEO OUTPUT
S 2K %
15 meg 5000Q
%1‘” 470 1
AV
NOISE lNV SYNC SEP 15T SYNC CLIPPER 265v  2NDSYNG CLIPPER
%ﬁm @ @9r12A07 @9812AU7 @a12au7
‘./. 6 1 W 6
120v 7{L °5T 125v) 2/ ] 7 __
; 120V
8 3 | st [8
135v 135V 245v Imm( 140V 265V
220K . 7K B
w Fr——iF
680K 0 T 265V
? 11

VOLTAGES TAKEN WITH VIVM-NO SIGNAL.
WAVEFORMS TAKEN AT 30 cps USING LC PROBE.

Fig. 1.
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by Thomas A. Lesh

bench had a wild horizontal jitter
and vertical jumping of the picture
—quite plainly a sync fault. In the
preliminary test, waveforms through-
out the sync and video stages were
all so jumpy and confused (like
Fig. 2, which represents W6) that
we knew we wouldn’t get far by
using conventional test techniques.
So, we eased back from the lab
bench to do a little pondering.

We decided to see what we could
do with DC voltage clues. This isn’t
our usual way of going at a sync
problem, because DC voltages can
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Five-stage sync circuit in DuMont Chassis RA-170 poses unusually tough problem in trouble isolation.



