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The ring of the axe stings the cold silence as falling snow from s.4aking
branches tingles against the cheek. When the tree is felled and loaded, we are
homeward bound with snow crinkling beneath chilled steel and the foggy breath
of spirited bays telling of their labor.
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Tips for Technicians JJJLkv_
Remember to ask "What else needs fixing ?"
That's the question to ask to add extra profit to every
service call. It makes sense. Just about every customer
who calls you for TV repair owns other electronic products that are excellent prospects for service. You've
already invested your time getting to his home. So why
not see what further service you can render?

Does it work ? You bet ! On a test program sponsored
by Electronic Industries Association, in which Mallory
is an active member, service men got 6% more profit
from business they added just by asking that simple
question.

Here are some tips that you can use to cash in on this
idea.

Portable radios, for instance. Most homes have at least
one. Ask 'em, "How about fresh batteries?" And then
sell Mallory Duracell® batteries ... best buy in long
life and fade-free power. And don't forget cameras,
flashlights and toys. They need batteries, too, and
there's a Duracell type for every job.

...

then listen for hum as the
Ask to check table radios
set warms up. Many people put up with hum because
they've forgotten how well the radio sounded when
new. But hum may be a sign that a filter capacitor is
near the end of its life. Replace with a Mallory FP,
WP, TC or MTA. Your Mallory Distributor can supply
the exact size and rating you need.
How about hi-fi and stereo? Ask to turn them on, and
see if you detect anything that calls for service. You
can suggest adding remote speakers for a porch or family
room. Be sure to include a Mallory balance control and
remote volume controls, to make the installation complete. Record changers and electronic organs are good
service opportunities, too.

Try this profit-building "What else needs fixing?" idea
on the next calls you make. And for the quality components that make every job sure, see your Mallory
Distributor. Mallory Distributor Products Company,
a division of P. R. Mallory & Co. Inc., Indianapolis,

Indiana 46206.
®Duracell is a registered trademark of P. R. Mallory & Co. Inc.
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EICO Makes It fbssible
quality-and economy.

EICO's uncompromising
engineering -for-value makes it possible. Twenty-three years ago we started EICO to deliver
"Laboratory Precision at Lowest Cost." Today, three million customers like us for it.
Compare EICO products with anybody's at your local dealer. You'll see for yourself how you save
up to 50% with EICO kits and wired equipment-and enjoy electronic excellence too!

You get 100% professional test equipment

NEW E/CO 235

PROFESSIONAL VTVM
Feature-packed 6" professional VTVM brings you
more in functional styling, convenience, and
dependable performance for exacting measurements
in solid state circuitry.

-volt Full -Scale DC
Transistor Servicing Range.
Accurate measurements
down to 0.01 volts.
Deluxe full -view 6" 200
microamp meter movement.
Unique ease & speed by
exclusive color coding of switches
with meter scales.
Dual purpose EICO exclusive
AC/DC Uni -Probe.®
Signal isolation floating ground.
1/2

0-0.5-1.5-5-15-50-150-500-1500 (to
30,000 volts with optional high voltage probe). 7 AC
Peak -to-Peak Ranges: 0-4-14-42-140-1400-4200. 7 AC
RMS Ranges: 0-1.5-5-15-50-150-500-1500. 7 Resistance
Ranges Covering: 0.29 to 1000MO. Frequency
Response: 3 cps to 3Mc ±1db (up to 250Mc with
optional PRF probe). Input Resistance: DC 11MO; AC 1M
shunted by 60mmf. 1% precision multiplie/rreQsistors.
3% accuracy on AC and DC scales.
8 DC Ranges:

T J . 95

Klt

Wired $69.95

Terrific time-saver! Only
performs all functions

1

probe

-a half -turn

of probe -tip selects DC or AC -OHMS!

7IWVOH

30,000
Ohms/Volts

PROFESSIONAL PORTABLE MULTIMETERS
by EICO.
The industry's greatest

V -O -M

Model 30A3
15.95

values. Designed &

manufactured to Eico's high standards of
professionalism. Each complete with batteries
Backed 100% by famous EICO warranty.
100,000 Ohms/Volt Model
100A4, $34.95

&

test leads.

optional carrying case $5.95
The best buy in a bench -size
multimeter. With AC sensitivit}

12,5000/V, combines
minimal circuit loading with
wide-ranging functional utility.
Double -jewelled ±2%
D'Arsonval meter movement;
full -view 4 -inch mirror -back
two-color scale eliminates
reading parallax; matched p
of silicon diodes prevents
accidental overload of meter
movement. High -impact,

ATTENTION
EICO TUBE TESTER OWNERS:
NEW TUBE DATA
AND SUBSCRIPTION
PLAN NOW
AVAILABLE FOR
ALL MODELS.
Write To: EICO
Tube Data Division,
1744 Rockaway Ave.,
Hewlett, N.Y. 11557

1,000
Ohms/Volts
Model 1A1,

$5.95

New Model 567 VOM Kit $34.95
Wired $44.95
20,000 ohms -per -volt sensitivity
0.25 volt full-scale range

Model 232 Peak -to-Peak VTVM. A must
for color or B&W TV and industrial
use. 7 non -skip ranges on all 4
functions. With exclusive Uni -Prober
$29.95 kit, $49.95 wired.

Silicon diode meter protection circuit

DCV: 0-0.25, 2.5, 10, 50, 250, 1000,
5000V. ACV: 0-2.5, 10, 50, 250,
1000, 5000V. DCI: 0-50 uA, 1 mA,
10 mA, 100 mA, 500 mA, 10 amps. -12
to +55 db in 5 ranges. RES: 0-2KO,
200KO, 2MS2.

EICO

7

laboratory precision at lowest cost.

FREE
Model 460 Wideband
Direct -Coupled 5"
Oscilloscope.
DC-4.5mc for color
and B&W TV service
and lab use. Push-pull
DC vertical amp.,
bal. or unbal. input.
Automatic sync limiter
and amp. $109.95 kit, $149.95 wired.

Model 369 Sweep and Post Injection Marker Generator. For
easiest, fastest visual alignment of
color B &W TV and FM RF and
IF circuits. Five sweep ranges
from 3-220 Mc/S. Four marker
ranges from 2-225 Mc/S. Crystal
marker oscillator. Post injection of
markers. Kit $9995. Wired $149.95
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EICO Electronic Instrument Co., Inc.
283 Malta Street, Bklyn., N.Y. 11207
Send me FREE catalog describing the full EICO
line of 200 best buys, and name of nearest dealer.
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The scene depicted on this month's cover

represents one of many traditions
associated with the holiday season.
Although the mode of transportation has
changed and the tree purchased from a
super market or tree lot, the significance
of this and most other Yule traditions has
not diminished. The editor and staff of
PF REPORTER wish to extend to each of
our readers and to every member of the
electronics industry a Merry Christmas
and prosperous New Year.
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SOME SHOP OWNERS DO MORE BUSINESS THAN
OTHERS BY DOING BASIC THINGS LIKE THESE:

1

Reading what's new in leading
technical magazines.

2

Keeping their trucks ready to
roll at a moment's notice.

4

Making sure their caddies are
organized and properly stocked.

5

Keeping accurate track of their
time on each job.

Arranging to have their phones
answered promptly.

3

6

...

often
Smiling
and off the job.

...

both on

l

DIFILM® BLACK BEAUTY®...

Ultimate in molded t.ódars
DIFILM® ORANGE DROP®...
The

\

world's finest

radial -lead capacitor

7 INSTALLING SPRAGUE DIFILM CAPACITORS
These two great Sprague capacitors are expressly made for men who are in the TV
service business to do business . . . as it
should be done. Both feature the ultimate in
tubular capacitor construction to keep you
out of call-back trouble:

...

Dual dielectric
combine best properties
of both polyester film and special capacitor
tissue.

Impregnated with HCX® to provide rock hard capacitor section.
Because impregnant is solid, there's no oil
to leak, no wax to drip.
Designed for 105° C (220° F) operation
without voltage derating.

DIFILM® ORANGE DROP'''

DIFILM® BLACK BEAUTY®

Dipped Tubular Capacitors

Molded Tubular Capacitors

A "must" for applications where

World's

only radial -lead capacitors will fit.

molded capacitors. Feature tough,

Perfect replacements for dipped

protective outer case of non-flam-

capacitors used in most leading

mable molded phenolic

TV sets. No other dipped tubular

cannot be damaged in handling

capacitors can match them. Dou-

or installation. Will withstand the

ble -dipped in rugged epoxy resin

hottest temperatures of any radio

for positive protection against ex-

or TV set

treme heat and humidity.

most humid climates.

For complete listings, ask your Sprague distributor for Catalog
C-617, or write to Sprague Products Company, 105 Marshall
Street, North Adams, Massachusetts 01247.

DON'T FORGET TO ASK YOUR CUSTOMERS

"WHAT

ELSE NEEDS

most

humidity-resistant

... even

¡n

... which

the hottest,

SPRAGUE®
THE

MARK OF RELIABILITY

FIXING?"
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UNDERSTANDING DC VOLTAGE DISTRIBUTION
+9V

in 'PRANSISTOR CIRCUITRY
n

Defects within a transistor produce

predicable changes in its electrode voltages.

This fact, when combined with an
understanding of transistor action and
proper testing methods, makes transistor
servicing almost easy.

by Robert G. Middleton

DC voltage values in transistor
circuits often seem to disobey ohm's
law. However, when the circuit action is fully evaluated, we find that
the voltages do follow the usual
rules. It is essential to understand
DC voltage distribution in transistor circuitry, to avoid unnecessary
occurrence of "tough dog" jobs.
When a transistor becomes defective, its electrode voltages
change. This is the most practical
way to pinpoint a defective transistor. For example, Fig. IA shows a
typical NPN transistor in an IF
stage. Insofar as DC voltage distribution is concerned, we may consider the circuit to be simplified, as
depicted in Fig. 1B. The DC voltage
distribution may be tabulated as
follows:

Emitter-Ground
Base-Ground
Collector -Ground
Emitter-Base
Collector -Base

- 4.5 volts
- 4.3 volts
0 volts
- 0.2 volts
-4.3

Collector Junction Leakage
One of the most common transistor defects is leakage from collector
to base (leakage through the collector junction.) This leakage affects the circuit the same as if a
resistor were connected between
collector and base, as shown in
Fig. 2. This leakage resistance
draws current from the voltage divider that biases the base of the
transistor, and the base voltage decreases. This base -voltage decrease
also affects the emitter voltage as
follows:

(A) Typical circuit

PF

REPORTER/December, 1967

A decrease in base voltage in-

creases the emitter -base bias
voltage.
2. Increase in emitter -base bias
voltage causes the collector
current to increase.
3. Since the increased collector
current flows through the emitter resistor, the drop across the
emitter resistor increases.
4. Increased voltage drop across
the emitter resistor causes the
emitter voltage to decrease.
In the example of Fig. 2, the
100-k leakage between collector and
base causes both the emitter voltage and the base voltage to decrease
by 0.15 volt. Therefore, the emitter base bias voltage has remained unchanged, although the transistor is
drawing more current. If the leak -

(B)

Fig. 1. Transistor IF circuit.
4

volts

1.

Equivalent DC circuit

emitter -base bias voltage remains
normal, and the emitter -base junction is not damaged.
In summary, collector leakage, or
open or shorted collector junctions
show up quite clearly as abnormal
DC voltage distributions. As shown
in the foregoing examples, when a
collector-junction defect is present
the emitter and base voltages may
be either too high or too low.
Fig.

2. The equivalent circuit
with collector leakage.

age becomes excessive, the collector junction will overheat. The tran-

sistor then becomes open or shorted
and the stage is dead. Moderate
amounts of leakage usually cause
gain reduction.
Open and Shorted
Collector Junctions

Let us consider the DC voltage
distribution in our basic circuit in
case the collector -base junction is
short-circuited. In this case, the
base voltage will be zero. Since the
emitter -base junction has a very low
forward resistance, the emitter current flow is practically equal to the
supply voltage divided by the
emitter resistance, or 1.8 ma in accordance with Ohm's law. The
emitter -base bias voltage will rise
somewhat above its normal value of
0.2 volt, but the emitter -base junction will not be damaged.
On the other hand, suppose that
the collector -base junction is open.
In such case, the collector circuit
does not load the bias circuit, and
the emitter voltage rises to
6.5
volts, while the base voltage rises
to
6.3 volts. Accordingly, the

-

-

NPN

56000

SHORT

CIRCUIT
-10.2V

Cutoff Test

Fig. 3. The cutoff test.

The cutoff test is very informative when the normal operating voltages of the transistor are unknown.
This is also a useful supplementary
test, even when the normal operating voltages are known. The test
consists simply in cutting off the
base -current flow, and checking the
voltage drop across the emitter resistor. For example, let us consider
a cutoff test of the transistor depicted in our basic circuit Fig. 1. If
the 8200-ohm base resistor is shortcircuited, we will expect the voltage
drop across the emitter resistor to
be practically zero. The reason for
this is that the base is reverse biased by the short-circuit, which
will normally cut off both the base
current and the collector current.
Fig. 3 illustrates the cutoff test.
Before the short-circuit is applied,
the voltage drop across the emitter
resistor reads 5.7 volts. With the
8200-ohm base resistor short-circuited, only the very small saturation current flows through the emitter resistor, and the voltmeter reads
practically zero. This test result
shows that the transistor has normal control action. On the other
hand, if the voltmeter reading does

not drop to zero, it indicates that
the collector junction is leaky. Note
that if the collector junction is
leaky, the emitter will be less negative than the base in the short-circuit test-the emitter junction is
therefore reverse -biased.
Resistors in Collector Circuit

The circuit in Fig. 4A differs
from that in Fig. 1A in that the collector is not grounded, but returns
to ground through a 2200-ohm resistor. Fig. 4B shows the DC equivalent circuit. Note that the collector
is normally
2.2 volts with respect
to ground; the emitter -base bias is
0.2 volt; the collector -to -emitter
voltage is 2.2 volts. Suppose that
there is collector -to -base leakage in
the transistor (Fig. 4B) ; then both
the emitter and base voltages decrease, and the collector voltage increases.
The reason for this changed DC
voltage distribution is seen in Fig.
5. Suppose that there is 10,000
ohms leakage from collector to base.
This is the same situation as if a
10-k resistor were connected between collector and base. Obviously,

-

2200í

10.2V

(A) With

collector load

resistor

Fig. 4.

(B)

Variation of the typical transistor

IF

Equivalent

DC

circuit

circuit.
December, 1967
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Fig. 5. Collector leakage upsets
voltage on all resistors.

more current then flows through
the 5600-, 6200-, and 2200-ohm
resistors. Therefore, the voltage
across each resistor increases. An
increased voltage drop across the
2200-ohm resistor increases the collector voltage with respect to
ground. Since the 10-K resistor increases the base -emitter current
flow, we normally measure an increased voltage drop across the
emitter resistor in this test.
Let us suppose that we wish to
test for normal control action of
the transistor in Fig. 4B, and for
the presence of comparatively small
leakage between collector and base.
To do so, we connect a voltmeter
across the collector resistor, and
short-circuit the base to the emitter,
as shown in Fig. 6. If the transistor
is in good operating condition, the
voltage drop across the collector
resistor falls to practically zero.
This action occurs because when the
base and emitter are at the same
voltage, the transistor is cut off; the
only currents that flow through the
collector resistor are the saturation
current and the leakage current.
Both of these currents are extremely small if the transistor is in normal condition.

hand, if there is objectionable collector -to-base leakage in the transistor, the voltmeter typically indicates 0.02 volt. This is two scale
divisions on most meters. Thus, the
up -scale deflection from zero is
quite evident.
Next, let us consider the control action test depicted in Fig. 6. If the
transistor is in first-class condition,
we must observe closely to see that
the pointer moves off zero when the.
short-circuit is applied, and the voltmeter is operated on its 0.5 -volt
range. On the other hand, if there
is
objectionable collector -to -base
leakage in the transistor, the pointer
typically moves up to 0.25 volt.
Thus, a voltmeter with a first range
of 2.5 volts full scale could be used
in this situation.
The basic difference between the
indications obtained in Fig. 3 and
Fig. 6 is that there is only one path
for leakage -current flow in Fig. 6;
that is, all the leakage current flows
through the collector resistor. On
the other hand, there are two paths
in parallel for the leakage -current
measurement shown in Fig. 3.
Part of the leakage current passes

through the base resistance into the
short-circuit path; the other part of
the leakage current passes out of
the emitter into the emitter resistor.
In an approximate analysis, the
transistor can be represented by an
equivalent T circuit, as shown in
Fig. 7. Observe that there are two
paths for leakage -current flow.
In the equivalent circuit of Fig.
7, the collector junction ideally
passes no current. However, with
collector -junction leakage present,
we may replace the junction by a
high resistance; this resistance may

Comparative
Voltage Indications
Some tests require a voltmeter
with a low first range such as 0.5
volt full scale. A value of 0.01 or
0.02 volt can then be clearly read.
Let us consider the control -action
test depicted in Fig. 3. If the transistor is in first-class condition, we
can barely see the pointer move off
zero when the short-circuit is applied and the voltmeter is switched
to its 0.5 -volt range. On the other
6
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COLLECTOR
LEAKAGE

RESISTANCE

BASE

EMITTER

SPREADING

BULK

RESISTANCE

RESISTANCE

7. Equivalent circuit for a transistor with collector -junction leakage.

Fig.

Fig.

6. The

control -action test.

pass up to 1 ma of current in a
very bad leakage situation. In effect, the base is connected to the
lower end of this leakage resistance. The base has a certain resistance from this point to the base
terminal, which is usually called the
base spreading resistance. The emitter material also has resistance.
Thus, neglecting some secondary
semiconductor actions, the equivalent T circuit is as shown within
the circle of Fig. 7.
Note carefully that the change in
meter indication produced by collector-junction leakage in Fig. 3 is
proportional to the change in meter
indication produced by collector junction leakage in Fig. 6. The basic
distinction is that the meters are
measuring a much lower voltage
range in Fig. 3 than in Fig. 6. In
other words, the control -action test
depicted in Fig. 3 is just as sensitive
as the control -action test depicted
in Fig. 6, although we are working
with a much smaller voltage value.
Common -Base Circuits

Although less widely used than
the common -emitter configuration,
the common -base arrangement is
often found in electronic circuitry.
The resistive portion of a typical
common -base amplifier is shown in
Fig. 8. If the collector junction is
leaky, both the emitter and base
voltages increase. The collector
voltage also increases because of
the leakage current. Note that the
base voltage increases when leakage
is present because collector voltage
is then bled into the base circuit.
An increase in base voltage causes
increased current flow in the emitter -base circuit. This produces more
Please turn to page 56
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Nine -seventy-five buys you a complete tuner overhaul-including parts (except tubes or transistors)-and absolutely
no hidden charges. All makes, color or black and white.
UV combos only $15.

Guaranteed means a full 12 -month warranty against defective workmanship and parts failure due to normal usage.
That's 9 months to a year better than others. And it's
backed up by the only tuner repair service authorized and
supervised by the world's largest tuner manufacturerSarkes Tarzian, Inc.

Prefer a replacement? Sarkes Tarzian universal
replacements are only $10.45, customized replacements $18.25. Shipped same day order received. Order custom tuners by TV make,
chassis, and model number. Order universal replacement by part number:

Four conveniently located service centers assure speedy
in -and -out service. All tuners thoroughly cleaned, inside
and out ... needed repairs made ... all channels aligned to
factory specs, then rushed back to you. They look-and
perform-like new.

Intermediate

AF Amp

Frequency

Tube

Osc. Mixer
Heater
Tube

MFT-1

41.25 me Sound
45.75 me Video

6GK5

6LJ8

Parallel 6.3V

MFT-2

41.25 me Sound
45.75 me Video

3GK5

5L18

Series 450 MA

M FT -3

41.25 me Sound
45.75 me Video

2GK5

5CG8

Series 600 MA

Part

#

Genuine Sarkes Tarzian universal replacement tuners with
Memory Fine Tuning-UHF Plug in for 82 -channel setsPre-set fine tuning -13 -position detent-Hi gain-Lo noise
-Universal mounting

FOR FASTEST SERVICE, SEND FAULTY TUNER WITH TV MAKE, CHASSIS,
AND MODEL NUMBER, TO TUNER SERVICE CENTER NEAREST YOU

TUNER SERVICE CORPORATION

FACTORY-SUPERVISED TUNER SERVICE

MIDWEST

817 N. PENNSYLVANIA ST., Indianapolis, Indiana

TEL: 317-632-3493

EAST

547-49 TONNELE AVE., Jersey City, New Jersey

TEL: 201-792-3730

SOUTH-EAST
WEST

(Home Office)

(Under New Management)
938 GORDON ST., S. W., Atlanta, Georgia

SARKES TARZIAN, Inc. TUNER SERVIC E DIVISION
10654 MAGNOLIA BLVD., North Hollywood, California

Circle
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TEL: 404-758-2232
TEL: 213-769-2720
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COMPLETE OVERHAUL
BM BM el=

White
or Col
VHF
UHF

UV Combo's $15.00

Price includes all labor and parts
except Tubes, Diodes & Transistors.
If combo tuner needs only one unit
repaired, disassemble and ship only
defective unit. Otherwise there will
be a charge for a combo tuner.
Ship tuners to us complete wit
Tubes, Tube Shields, Tuner Coy
and all parts (including) any brok
parts. State chassis, model numb
and complaint.,

All tuners are serviced by FACTOR
TRAINED TECHNICIANS with years
of experience in this specialized
field. All tuners are ALIGNED TO
MANUFACTURERS SPECIFICATIO

crystal controlled equipme
and air checked on monitor befo`
shipping to assure that tuner
operating properly.
on

GEM CITY

REPAIR

TUNER
SERVICE

Box 6C Dabel Station

2631 Mardon Drive

Dayton, Ohio 45420
Circle
8
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One

of the world's

largest manufacturers
of OEM and Private
Label Phono Needles...
ENTERS THE DISTRIBUTOR
MARKET

ISM

ON ALL MAKES

OF TV TUNERS

NOW

Dear Editor:
The latest PF REPORTER just arrived and I thought I would pass
on my method of removing pages
that I want to save, such as the Tube
Substitution Supplement. I spray a
little lighter fluid on the glue line
and, within seconds, I can lift out
the desired pages. By removing
pages, I can make a very convenient
data service for servicing some of
the "dogs."
I have been a subscriber to PF
REPORTER since it's inception and
have a complete run of the publication. I locate many interesting articles in previous issues, and it ís fun
to examine the older issues.
H. D. WESTBROOK
Griffin, Ga.

Dear Editor:
I am writing in regard to a Cape hart Model P4 AS 38 stereophonic
record player I am repairing. Now
that the company is no longer productive I have a tube problem. The
set uses one 12AX7, one 35A3, and
two 35D5's, and I have been unable
to locate the last two types at any
of the local distributors. I would like
for you to determine substitutes for
the 35A3 and 35D5 or send me information on where I may obtain
original replacements. A stamped,
self-addressed envelope is enclosed
for your reply.
W. W. SMITH

Baltimore, Md.
The 35A3 and 35D5 were introduced by Marconi of Italy and, so
far as we can determine, are not
stocked by the leading parts houses
or distributors. You may be able to
obtain them from a supplier specializing in imports, such as Euro
Electronics, Inc., 4329 N. Western
Ave., Chicago, Ill. 60618. We do
have the specifications for these
tubes and have determined that
there are no suitable substitutes.
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PHONOGRAPH NEEDLES
NOW for the first time Distributors and
Dealers can sell the Famous Miller
Phono Needles, Phono Drives and
Record Care Accessories.

Now the famous long -wearing diamond
and sapphire needles that have only
been available to Manufacturers are
now being offered to the Distributor
and Dealer trade. In addition, we're

offering

a complete line of wheels,
drives and belts and record care accessories. GET OUR NEW CATALOG-the
latest most up-to-date in the industry.
You can depend on Miller for the finest
in phono needles and accessories.

UNINTERRUPTED SERVICE

-

THESE
OLD LINE SELLING ORGANIZATIONS
FORMERLY REPRESENTED AND SOLD
JENSEN NEEDLES.

Represented Nationally by:
Stanely K. Wallace
Lutz, Florida

EKR Associates, Inc.
Easton, Pa.

Robert Tanner Co.

George Petitt Co., Inc.
River Forest, Ill.

Pittsburg,

Pa.

T. H.

Ellis Sales Co.
Prairie Village, Kan.

ABM Sales Co.
Detroit, Mich.

Lawrence B. Cole Co.
Wellesley, Mass.

L. J.

Mike Stobin

Joseph V. Belusko Co.
Portland, Ore.

Van Nuys, Calif.

Koether Cox Co.
Denver. Colo.

McTaggart Assoc.
Buffalo, N.Y.

HMR, Inc.

Minneapolis, Min.

Write for complete catalog
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MANUFACTURING CO.
4th & Church St. Libertyville, III. 60048
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news of the servicing industry

Service Technician Program
Announced by EIA

The Consumer Products Division of the Electronic
Industries Association at its annual fall meeting approved a far-ranging program aimed at increasing the
number of qualified service technicians for consumer
electronic products. It was stated that the budget for
the Service Technician Development Program will
amount to $100,000 in the 1967-68 fiscal year and
over a half -million dollars over the next five years. The
program follows a six-month exploratory effort, will
encompass all phases of electronics service technician
development, and will involve career guidance, teacher
and student training, curricula upgrading, job placement
and public relations.
Richard W. Tinnell, new director of education and
training for the division, will be in charge of initiating
the program. Mr. Tinnell outlined the career guidance
effort which would be implemented by films, brochures
and by working closely with career guidance teachers
throughout the nation.
Production will start immediately on a 15 -minute
color film which is expected to be viewed by over a
quarter of a million interested high school students
each year. An effective brochure on the benefits of
electronic servicing will be completed this year. Displays and seminars on a future in electronic servicing
will be held at many vocational education conventions.
The first of these seminars is scheduled to take place
at the 61st annual American Vocational Association
Convention in Cleveland in December.
Public image development will also be an important
part of the program, and a good portion of the annual

-
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NO

CHARGE

Simply send us the defective tuner complete; include tubes,
shield cover and any damaged parts with model number
and complaint. Your tuner will be expertly overhauled and
returned promptly, perfcrmance restored, aligned to original
standards and warrantec for 90 days.
UV combination tuner -nJst be single chassis type; dismantle
tandem UHF and VHF tuners and send in the defective unit
only.
Exact Replacements a-e available for tuners unfit for overhaul. As low as $12.95 exchange. (Replacements are new or
rebuilt.)
And remember-for over a decade Castle has been the leader
in this specialized fie,d
your assurance of the best in
ATV tuner overhauling.

...

CASTLE

TV TUNER SERVICE, INC..
MAIN PLANT: 5701 9. Western Ave., Chicago 45, Illinois
EAST: 41-90 Vernon Blvd., Long Island City 1, N.Y.
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52,000 total techs and perform 75-80% of the
5.
6.

7.
8.

9.

shielded fuseholders
For use where fuse and fuseholder could pick up radio
frequency radiation which interferes with circuit containor other nearby circuits.
ing fuseholder
Fuseholder accomplishes both shielding and grounding.
Available to take two sizes of fuses
x 1U" and
x 1" fuses.
Meets performance specifications of both MIL-I -6181D
and MIL-F -19207B.

-
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service work.
19,100 one-man operators perform 12%-16% of
the service work.
Fringe operators, hobbyists, factory technicians,
non -business perform 4-8.5% of the service work.
Approximately 25% of the dealers hire additional
part time technicians sporadically.
Of 19,100 multiple-technician shops, approximately
80% also sell one or more brands of TV-Radio.
Of 19,100 one-man operators, approximately 20%
also sell one brand of Radio-TV.

$20/Hr

To Test

New Meter

Amphenol Distributor Division wants to show TV
service technicians how a new, solid state voltmeter
can make them "keymen" in their areas for servicing
transistorized equipment. And, the division is willing
to pay the electronic technician for his time in testing
the unit just to prove its worth.
Under a new Fall promotion employing the "key man" theme, technicians purchasing an Amphenol
Model 870 Millivolt Commander from their local distributor will receive a $5 Keyman certificate redeemable at face value for any products carried by the distributor. Since the voltmeter can be checked out in
about 15 minutes the $5 figure represents compensation
for the technician's quarter-hour of time.

BUSSMANN MFG. DIVISION, McGraw-Edison Co., ST. LOUIS, MO. 63107

:

The Corn . lete Line of Fuses and

program expenditure will be utilized on this important
sector. Radio and television spots, news articles depicting the enormity of the problem of keeping over
500 million televisions, radios, phonographs and tape
recorders and players in repair will be prepared and
the good record of the industry in this area will be

SPACE

shown.

National Manpower Survey
During July and August, the N.E.A. Apprenticeship
and Training Committee conducted a survey of independent TV -Electronic Service Dealers to determine
present manpower needs.
Response from 618 dealers, in 18 states contacted,
who presently employ 1,664 technicians, showed a need
for 503 new employees.
Extension of survey results brings the following conclusions:
1
Total manpower needs of present Independent
Electronic Service Dealers is approximately 15,600
(figures do not include manufacturer service companies or electric set distributor service departments).
2. Total number (advertising, registered, licensed,
etc.,) full time dealers: 38,200.
3. Number of one-man operators included in total,
approximately 50% : 19,100.
4. 19,100 shops with over one technician employ

SAVER

Screw type
slotted knob that
is recessed in
holder body and

Panel Mounted

requires use of
screwdriver to
remove
or insert it.

Fuseholders
Fuseholder only 1%
inches long, extends just
29%

inch behind front

of panel. Takes
Screw type
knob designed

for easy gripping,
even with
gloves. Has

5 x 134

inch fuses. Holder rated
at 15 ampere for any
voltage up to 250.

a

"break -away"
test prod hale

Write for BUSS Bulletin SFH-10

in knob.
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BUSSMANN MFG. DIVISION, McGraw -Edison Co., ST. LOUIS, MO. 63107
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The revised acquisition agreement is subject to approval by the directors of the two companies and of
Ling-Temco-Vought and by the shareholders of LTV
Ling Altec and Allied Radio, as well as to other legal
requirements.
A new research and development center that will
permit expansion of technical services to customers has
been announced by Belden.

President Robert W. Hawkinson announced that
Belden has purchased a 22,000-sq. ft. building near
Geneva, Ill. "All research and development activities
now being conducted at both our Chicago and Richmond, Ind., plants will be centralized in this modem
new location," he said.
Westinghouse announced major expansions of its
semiconductor production facilities on two continents.
At the company's semiconductor division in Pennsylvania, a new building-the fifth expansion since 1956
-has added 72,000 square feet of manufacturing capability to the existing plant.
And at Le Mans', France, site of the world-famous
automobile race near Paris, a new manufacturing facility has been acquired by the division. The new
organization is known as Compagnie des Dispositifs
Semiconducteurs Westinghouse (CDSW).

"Slow blowing" fuses prevent needless outages by not
opening on harmless overloads-yet provide safe, protection against short-circuits or dangerous overloads.
Write for BUSS Bulletin SFB
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Holiday Gifts
General Electric's Tube Department has "fired up"
its boilers to get the fall promotion for GE receiving
tube distributors rolling. Termed the "GE Tube Holiday
Gift Express", the campaign will offer valuable family
gifts for tube purchases.
Premium coupons will be awarded to dealer customers for tube purchases, which will entitle the participants to select from an impressive array of valuable
gifts. After accumulating the proper number of coupons,
the customer will forward his order to the "Holiday
Gift Express Depot" to receive his gifts. Gifts include
items ranging from toys for the children to household
and hobby items for mom and dad.
Mergers and Expansions
Agreement in principle on revised terms for the acquisition of Allied Radio by LTV Ling Altec was announced by both companies.
Under terms of the revised agreement, LTV Ling
Altec will buy all of the assets and business of Allied
Radio in exchange for 992,830 shares of LTV Ling
Altec common stock and the assumption of substantially
all liabilities of Allied. Allied would then distribute to
its shareholders approximately nine -tenths of a share
of LTV Ling Altec common for each of the 1,103,145
shares of Allied Radio common stock outstanding.

Qualit
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PIGTAIL FUSES
BODY SIZE ONLY .145 x .300 INCHES
For use on miniaturized de.
vices, or on gigantic space

tight multi -circuit electronic
devices.
Glass tube construction per-

mits visual inspection of element.
Smallest fuses available with
wide ampere range. Twentythree ampere sizes from 1 /100

1111

e

thru 15 amps.
Hermetically sealed for potting without danger of sealing
material affecting operation.
Extremely high resistance to
shock or vibration. Operate
without exterior venting.

'il

_

VISUAL
INDICATING

Tell us what
you need or ...
Write for BUSS
Bulletin SFB.
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KNOW YOUR 68 COLOR CIRCUITS

J

CRT

by J. W. Phipps

Control Circuits

and are supplied approximately 600
volts DC from the focus voltage
supply. Voltage for the green G2
control is supplied through a fixed
2.2-megohm resistor, while the voltage for the red and blue G2
controls is supplied through a potentiometer which serves as the tint
control. Adjusting the tint control
splits the supply voltage between the
two controls so that the CRT screen

The CRT control circuits employed in Motorola's all -transistor
chassis are shown in Fig. 13. Since
the color and Y signals are combined and fed to the cathodes, there
is no signal applied to the G1, or
control, grids. Instead, they are tied
together and furnished a common
voltage. The G2 (screen) controls
determine the cutoff of each gun
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RED

DRIVE CONTROL
2. 7K

BLUE

DRIVE CONTROL

-

2. 7K

GREEN
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DR IVE CONTROL

39K

5KV

35V
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lo
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Fig. 13. CRT circuits employed in
12
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ARC GATE

Motorola's all -transistor chassis.
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can be tinted according to individual
preference. Note that the 5 -kv focus
voltage is obtained by dividing the
second anode voltage through a
bleeder network. This configuration
provides a fixed ratio between the
high voltage and focus voltage at
any brightness setting.
An automatic brightness limiter
circuit (ABL) is employed in conjunction with the CRT input circuitry and video drivers. The primary function of this circuit (Fig.
14) is to limit the maximum CRT
beam current to a value that can be
safely delivered by the horizontal
output and high-voltage circuits.
This is accomplished by monitoring
the focus voltage which decreases
with an increase in CRT beam current and using the resultant reference voltage to control the two
common-emitter DC amplifier. As
the CRT beam current increases,
the focus voltage drops, decreasing
the reference voltage applied as
forward bias to the ABL driver.
The resultant decrease in the
conduction of the ABL driver
reduces its emitter voltage which,
in turn, lowers the forward bias on
the brightness control amplifier and
reduces its conduction. With the
output from the emitter of the
brightness control applied as forward bias to the three video driver
stages, the conduction of these sta -

THE COLOR TV SERVICING BOOM IS ON !
BE IN ON THE PROFIT PICTURE

with the know-how you get in

COMPLETE PHOTOFACT® COLOR TV COVERAGE
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in 1954 through 1967:
Here are the PHOTOFACT sets with Color TV coverage from the beginning
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Order Your PHOTOFACT COLOR TV LIBRARY Now!

3 SPECIAL OFFERS:
1954 up to 1964-full coverage in
RIF 60 PHOTOFACT Sets

elk

through 1966-full coverage in
V.7 180 PHOTOFACT Sets
4% 1954 through 1967-full coverage in
Cs, 240 PHOTOFACT Sets
CI% 1954

-drawer file cabinet with 60 Set Offer; 4 -drawer
cabinet with 180 Set Offer; 4 -drawer cabinet
plus 1 -drawer cabinet with 240 Set Offer
1

FREEfile

JOIN THE PHOTOFACT-OF-THE-MONTH CLUB:
\

15

NOW! Only $10 per month brings you
20°/ MORE Photofact coverage to keep
you current-saves you over $60 per year!
Get 6 new Photofact Sets each month
Covers at least 50 new chassis
At least 6 Color TV Folders monthly
NEW BONUS: MINIMUM OF 10 "ADVANCE"
TV SCHEMATICS (MOSTLY COLOR) WITH EACH
MONTH'S ISSUE-PLUS GREAT FILE CABINET
DEAL WITH TRIAL 6 -MONTH SUBSCRIPTION TO

P.O.M. (PHOTOFACT-OF-THE-MONTH CLUB).

USE THE SPECIAL EASY -PAY PLAN
Only $20 down
interest or carrying charges
Prepaid transportation
From 12-30 months to pay
Save 25e per Set-special $2.25 Set price applies on
Easy -Buy (instead of the regular $2.50 price)

No

ASK ABOUT THE PHOTOFACT "TRADE-IN" DEAL
(offer available through June 30, 1968)

TOR

SEE YOUR SAMS DISTRIBUFOR FULL DETAILS OR

GET GOING

MAIL COUPON BELOW TODAY

COLOR TV!

11\1

HOWARD W. SAMS & CO., Dept. PFF-12
W. 62nd St., Indianapolis, Indiana 46206

4300

Send full details on Library Offer and Easy -Buy Plan
Send Photofact-of-the-Month Club details
Send FREE 1968 PHOTOFACT Cumulative Index
My

Distributor is

Shop Name

Address
City

State

Zip
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Channel Master

smashes the
82 Channel size

barrier!

Revolutionary VUtronic design*
electronically interleaves U and V
elements for compact size without
sacrifice of VHF gain.

Deep Fringe

Model 3661-G
Same VHF gain as

Color Crossfire
Model 3610-G

Fringe area Model
3661G has all UHF ele-

ments contained within
the over-all length of
the VHF section

only antenna with
exactly the same VHF
gain as the 82 -channel
A VHF

Model 3661G is also

practically the same
size.

nt

© 1967,

Channel Master

Applied For

82 -channel
antenna would have to
be 34% longer to provide the same UHF and
VHF gain as Model
3661G Color Crossfire 82.

Usual design

New Color Crossfire

82

UHF/VHF Antennas plus FM/FM Stereo
Totally new concepts in UHF/VHF design are joined with Channel Master's proven
Crossfire principle to produce the first 82 -channel antennas that meet UHF reception
needs yet also provide unsurpassed VHF gain ... and with no appreciable increase in
over-all size.
Here is another example of a major development from Channel Master Laboratories
where, as always, leadership begins with research.
Until now, antenna manufacturers have created
combination UHF/VHF antennas by coupling a UHF
section to the front of a VHF antenna. To avoid
costly, unwieldy, and unsightly construction, this
has always meant sacrificing VHF gain. Now Channel Master fills the 82 -channel gain gap with Color
Crossfire 82 antennas designed for metropolitan to
fringe areas where maximum VHF gain is as important as UHF reception power.

CO LO ROTORS...

for the complete
U/V installation

Color Crossfire-82 antennas and Channel Master
Colorotors go hand-in -hand for best color on all

addition to the famous Channel Master Crossfire VHF Proportional Energy Absorption Principle,
these new antennas employ unique series -fed
folded UHF dipoles with carefully engineered dimensions so that they literally "disappear" and
operate as a perfect 300 ohm line at VHF frequencies...no "lossy" couplers required as is the case
with the usual parallel -fed UHF elements.
In

U

and V channels,

crisp, clear FM,

and FM

Stereo reception.

The Nation's largest,

fastest -selling
rotator line
Automatic Model 9512.
Also Deluxe Cabinet
Automatic,
Semi- Automatic,

And, of course, every Color Crossfire 82 antenna
features Channel Master's famous E.P.C. golden
coating and rugged preassembled construction.

and Manual Models.

Now the first and only complete line of full VHF Power 82 -channel antennas.
Near Fringe

Far Suburban

More Channel

Master Crossfire
Series Antennas
have been sold
and are being

sold...than any
other antenna in
the history of
Suburban

Near

Outer Metropolitan

Inner Metropolitan

television.

CHANNEL
model
3665G

model

model

3666G

3668G

MASTER
Ellenville, N.Y.
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35V
E

iI

BRIGHTNESS

75052
22052

35V

220Q

ABL RANGE

=

L

20K

95V

35V

.05
mfd

I

VIDEO
DRIVE

8mfd

EMITTERS
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REFERENCE

22K

2.7meg

.47mfd

VOLTAGE

ABL SET-UP
047mfd

T

33K

lmeg

Fig. 14. Motorola's automatic brightness

ges is reduced because of the decrease in the emitter voltage of the
brightness control stage. Since the
video drivers are DC coupled to the
CRT cathodes via the video output
stages, the decreased conduction of
the video drivers reduces the drive
to the CRT cathodes, thus decreasing the beam current. The brightness
stabilization stage prevents variations in brightness resulting from
changes in B + .

An additional advantage derived
from the ABL circuit function is
independent control of the contrast
and brightness. This advantage is
realized because the ABL circuit
automatically adjusts the beam current in the direction needed to compensate for changes in brightness
caused by adjustment of the con-

trast control.
CRT blanking in Motorola's TS 915 and TS -919 chassis is accomplished by the monostable multivibrator circuit shown in Fig. 15. The
emitter of each video output transistor returns to ground through X2,
which is normally saturated (maxiínum conduction). The application
of either a vertical or horizontal
positive pulse to Xl (normally cutoff) triggers it into conduction. Conduction of X1 decreases the positive
potential at the base of X2, cutting
it off and opening the emitter -to ground path of all three video output stages. With no emitter return
to ground, the video output stages
are cut off and their collector voltages rise to the source voltage (255
volts). Since the video output stages
are DC coupled to the CRT cathodes, the high positive source vol16
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a

combination

luminance channel. As shown in
Fig. 16, the 1st video amplifier functions as a cathode follower with a
separate output to both the combination amplifiers and the final
video output stage. The sync, AGC,
and chroma stages receive their respective input signals from the plate
circuit of V1B. The chroma signal
is fed to the burst amplifier and the
chroma take-off coil in the grid circuit of the 1st bandpass amplifier.
Voltage for the brightness control
circuit is obtained from a separate
half-wave rectifier.
Chassis group C -75A, used in
the Dumont Custom Series and five
23" Emerson models, employs a
new potentiometer -type video peaking coil in place of the slide switch
found in earlier chassis. Chassis
group C-75 continues to use the
slide -type video peaking switch.
Both types of controls are electrically located in the cathode circuit
of the 3rd video amplifier.
The hybrid amplifier section introduced in General Electric's KC
chassis is also found in the new KD
chassis. NPN transistors are employed in the 1st and 2nd video
amplifier stages, while the pentode
half of a triode-pentode 6AG9 is
used in the final video stage.
Philco's color line continues to
use hybrid chassis with transistorized video IF, video driver, and
AGC circuits. The only major
change in this design involves the
new 18QT86 chassis employed in
two 23" models. The video driver

CONTROL

27K

6.8K

employs

sync/AGC/chroma amplifier in the

BRIGHTNESS

limiter circuit.

tage is also applied to the cathodes,

biasing them off. No DC restoration
circuitry is required in the Motorola
all -transistor chassis because 100%
DC coupling exists between the video detector and CRT cathodes.
The use of the new red phosphor
in RCA's color CRT's has made
it necessary to add a red drive control. In previous CRT designs, red
was the least efficient of the three
phosphors, and the green and blue
drive signals were reduced to compensate for this. However, with the
increased efficiency of the new red
phosphor, it may be necessary to
reduce both the red and green drive
controls with respect to the blue.
The red drive control is utilized in
all five of RCA's new color chassis.

Luminance Circuits
Emerson Chassis Group C-77,
used in various 18", 20" and 23"

VIDEO
OUTPUT
EMITTERS

390K

X1

BLANKING

X7

I

VERTICAL

001mfd

PULSES

022mfd

10K

100K

HORIZONTAL
PULSES

Fig. 15. Motorola's blanking system opens emitters of video

output stages.

circuit in this 'chassis uses an integrated circuit in place of the NPN
transistor found in the same stage
in other Philco color chassis.
A new method of horizontal retrace blanking is utilized in RCA's
CTC31 chassis. In previous chassis
designs from this manufacturer, horizontal blanking was accomplished
at the CRT control grids via the
color difference amplifiers. However, a new chroma clamp diode is
employed in the CRT grid circuit
and precludes use of the grids for
retrace blanking. Instead, both horizontal and vertical retrace blanking
are now accomplished through the
CRT cathodes via the video output
stage. As shown in Fig. 17, both
horizontal and vertical negative
blanking pulses are applied to the
grid of the output stage. During the
normal scan time (no blanking
pulse present), a positive voltage is
applied to the anode of diode X1
through a 680K -ohm resistor. This
causes X1 to conduct, passing the
luminance information on to the
grid of the output tube and through
the tube to the CRT cathode. However, during horizontal retrace, the
negative portions of the blanking
waveforms bias off the blanking diode, video output stage and, consequently, the CRT cathodes. This
action is accomplished regardless of

the contrast or brightness control
settings.
Also found in the same chassis is
a brightness limiter control (Fig.
17) The limiter control supplies
one end of the normal brightness
control with a variable amount of
positive voltage. The other end of
the normal brightness control is
supplied with a negative voltage
from the grid of the horizontal
oscillator via the filter network comprised of two resistors and a .047mfd capacitor. The normal brightness control adjusts the bias on the
video output grid, thus establishing
the brightness level. Adjusting the
limiter control varies the positive
potential supplied to the brightness
control and, therefore, determines
the range of positive voltage supplied to the video output grid. When
the limiter control is properly adjusted, the normal brightness control can be advanced fully clockwise
(maximum brightness) without excessive blooming.
All new RCA color chassis, with
the exception of the CTC22, employ a push-pull type normal/service/raster switch mounted on top
of the chroma circuit board. In addition, the normal/service/raster
switch circuitry in the CTC31 chassis is designed to provide approximately 20 volts of AC -coupled
.

1ST

270V -e

2.7meg

A

blanking to the CRT cathodes when
the switch is in the service position.
The 20 -volt blanking signal is obtained from the plate of the video
output stage and coupled to one
side of the service switch through
a 39K -ohm resistor and .01-mfd
capacitor (R1 and C 1 ) The service
switch, in turn, applies the blanking
signal to the CRT cathodes via the
drive controls, as shown in Fig. 17.
The necessity of this added blanking
signal is a result of the previously
described CTC31 blanking system,
which cuts off the cathodes via the
video output stage. If the service position of the normal/service/raster
switch completely removed the video output from the CRT cathodes,
as is done in other RCA chassis, no
horizontal blanking signal would be
applied to the cathodes during color
temperature setup and the resultant
visible retrace lines would interfere
with the temperature adjustments.
Sylvania's new D10 series chassis,
employed in various 23" models,
features a hybrid design with the
complete three -stage video IF and
three -stage keyed AGC circuitry
transistorized. In addition, the sync
amplifier, noise gate, and first two
video amplifiers are also transistorized. This manufacturer's DO6 and
DO7 chassis (used in 20" and 18"
models, respectively) employ tran -

VIDEO AMP
112 6GH8A
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B

.
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SYNCIAGC
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Fig. 16. Combination sync/AGC/chroma
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employed in Emerson chassis.
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Fig. 17. Negative blanking pulses cut

sistors in three luminance channel
stages: the noise gate, noise amplifier, and 2nd video amplifier.
The luminance channel of Westinghouse's color chassis utilizes an
NPN transistor in the 1st video amplifier stage (Q1 in Fig. 18). Five
separate outputs are obtained from
01: The collector supplies an amplified composite video to the 2nd
video (via the delay line) and sync
amplifier, while the emitter functions
as a cathode follower, supplying
inputs to the tuning indicator section, AGC keyer, and chroma amplifier stage.
Collector voltage for 01 is obtained from series voltage regulator
VI A. The bias on the grid of VIA
is set at +22 volts by a voltage di-

vider network consisting of R1 and
R2. Although the composite video
input to 01 produces current variations in its collector circuit, these
variations are filtered out of the
cathode of VIA by C l , the cathode
bypass capacitator. Thus, with a
fixed bias at its grid and no AC signal component on its cathode, the
conduction of ViA is consistent,
producing a stable 25 volts at its
cathode.
Sweep and High Voltage

The 4H12 chassis used in Admiral's 23" models employs the familiar 6BK4B triode high -voltage
regulator circuit and a 2BA2 or
2AV2 tube -type focus rectifier.
However, chassis 6H10, 71110, and
DELAY LINE
1ST

VOLTAGE

18V

VIDEO AMP

REGULATOR

SE5025

C

1.2K

6GH8A

TUNING
INDICATOR
100 pf

1.8V

VIDEO PEAK
1K

VIDEO

DETECTOR
AGC KEYER

DETECTOR

GRID
.001 mfd

3.3K
HORIZ

3300
4

SYNC
AMP
GRID

CATHODE

CHROMA
AMP
GRID

-150V

Fig. 18. Video
20
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amplifier collector voltage
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1. 2meg
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regulated in Westinghouse chassis.
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275V
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Olmfd

HORIZ

500K

6800
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CATHODE

39K

LIMITER

A

0
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CTC31 chassis.

9H10, used in this manufacturer's
18" and 20" receivers, employs the
solid-state feedback regulator system introduced in the spring of
1965. In this system, pulses fed
back from the horizontal output
transformer are rectified by a solidstate diode and used to supplement
the 6KG6 pentode horizontal output tube bias. Operation of this system is as follows: An increase in
CRT brightness (more current)
produces an increase in flyback
loading, which results in less feedback. Consequently, less bias is applied to the horizontal output tube
grid and the output current of this
stage is increased to compensate for
the increased current demand of the

CRT.
The focus circuit used in conjunction with the feedback regulator
system employs a solid-state diode
in place of the tube -type rectifier
found in the 4H12 chassis. This
solid-state focus circuit also employs
an automatic focus tracking circuit
consisting of two 500K -ohm resistors connected in series with the
high -voltage winding of the flyback.
With an increase in CRT current
(increased brightness), more voltage is dropped across the focus
tracking resistors. This increased
voltage is added to the focus rectifier output, automatically adjusting
the focus in response to changes in
CRT current.
The tube complement of the high voltage system emloyed in General

Some peöple justdon't like to
admit they need a service man.
They know they're going to have to pay bills for something they don't really
understand. They feel a little uneasy, a little helpless.
That's why millions of Phi Ico owners automatically choose their
local Philco Qualified Service Center when they need
something fixed. They feel safer with the specialist.
There's a lot of new business waiting for you when
you hang out the Philco sign.
Your service technicians can get all the training they
need right there in your area. And when they're through,
20our Tech Data Service keeps them in the picture with all
the new developments and service short cuts.
When your shop appears in our Yellow Pages listings you become the
headquarters for Philco Service in your area. You can get new business
you'd probably never have uncovered. And you get the fastest parts
delivery in the industry.
That's briefly how it works- how it'll mean more business for you.
Your local Philco-Ford Distributor will give you all the details.
Call his Service Manager.
Philco-Ford Corporaton
Philadelohia. Pa. 19134

PHILCO <rte

FAMOUS FOR QUALITY THE WORLD OVE
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The new
performance
standard in
preamplifiers
Weatherproof
Cycolac housing

Universal
mounting bracket

Complete internal
metal shielding for
ground continuity

Surge -protected
transistorized
circuitry

External access to

terminals

New Jerrold Lightning -Protected Powermate° Preamplifiers now bring you a degree of reliability never
before achieved in mast -mounted solid-state preamplifiers. Our extensive field tests in lightning storms prove
it. Powermate models are available for every signal
situation-VHF, UHF, and FM. And you can expect
them to deliver snow -free, ghost -free, line -free TV in
color or black and white for plenty of reasons:
High gain
Extremely low noise figures
Unusually flat response

Elimination of cross modulation and herringbone
distortion
Excellent overload capability
Get more details on the preamplifier designed to be an
antenna's best friend. The reliable, new Jerrold Light-

ning -Protected Powermate Preamplifier. The newest
product in Jerrold's Spectrum '67. Ask your Jerrold
Distributor. Or write for further information to: Jerrold
Electronics Corporation, Distributor Sales Division,
401 Walnut St., Philadelphia, Pa. 19105.

JERROLD
Outdoor antennas

Distribution equipment
Indoor antennas
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Circle 12 on literature card

Focusing on one thing...
better reception

Electrics' large -screen chassis has
been changed; the previously used
3A3 high -voltage rectifier has been
replaced by a 3CN3, and the shunt type high -voltage regulator (formerly a 6EF4) now utilizes a 6LJ6.
Changes are also evident in the
sweep circuitry of this chassis. Both
horizontal and vertical centering are
included in their respective circuits.
Horizontal centering is provided by
a potentiometer placed across the
sweep supply windings of the horizontal output transformer (Fig.
19A.) The moveable arm of the pot
is connected to the hot side of the
horizontal yoke windings, thus controlling the potential supplied to
them. The vertical centering provision consists of a jumper that can
be placed at either end of a 3.3K ohm resistor in the 400-volt line of
the low -voltage supply (Fig. 19B).
The horizontal sweep system employed in RCA's new color chassis
is changed somewhat from this manufacturer's previous designs. One
change was made to increase the

amplitude of the horizontal grid
drive wave -form and assure that the
horizontal output tube remains cutoff during retrace time, thus preventing unnecessary plate power dissipation. Instead of furnishing the
horizontal oscillator plate with only
B +, both boost and B + voltages
are supplied to the plate of this stage
in the new color chassis, providing
an additional 20- to 30 -volt increase
in plate voltage. This increase in
voltage produces a similar increase
in the drive waveform at the grid
of the output stage which, in turn,
results in an increase in the negative portion of the waveform.
Another sweep system change inCorporated in all '68 RCA chassis
involves a new horizontal efficiency
coil with a core designed to reduce
the possibility of saturation. Also, a
new 6CL3 damper is used in chassis
CTC35, CTC30, and CTC28. The
increased efficiency of the 6CL3,
as compared to the older 6DW4,
has made it possible to reduce the
screen dissipation of the 6JE6 hori-

zontal output tube by increasing the
screen resistor from 13 to 15K
ohms.

Sound Circuits

The all solid-state sound system
shown in Fig. 20 is employed in
three of Catalina's 23" consoles and
one 23" combination model. An integrated circuit is used in the
sound IF and sound detector stages
of this system. Motorola and Sylvania also use integrated circuits
in their sound systems. Motorola's
IC sound system is found in their
TS -915 and TS -919 all -transistor
chassis, while Sylvania has selected
their D10 chassis series for the IC
application. Another example of the
increasing use of solid-state components in TV sound systems is
found in Delmonico/Nivico's 18"
portable chassis. Fig. 21 shows the
transistorized sound section employed in this chassis.
Please turn to page 44

LOW

HORIZ OUTPUT
TRANSFORMER
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400V

300V
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YOKE

WIND INGS

HORIZ
CENTERING

1052

(B)
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Fig. 19. Sweep centering provisions found in General Electric chassis.
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A little "boning -up" on

wir1

MI
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MI

1
31111

1113

BB

.4"

MIR

MI

system designs and
applications, together with
the electronic knowledge you
already possess, will put you
in a position
to make money.

installing intercom and music distribution systems
There is no reason why the radio
and TV servicemen cannot get a
share of this increasingly prosperous
business. Anyone capable of servicing radio and TV sets is capable
of installing intercoms and music
distribution systems in homes, businesses, and schools. The electrical
knowledge required is fundamental,
and no special tools or test equipment are needed.
The one requisite which you may
not have is an understanding of the
various intercom systems that are
currently available. This knowledge
is absolutely necessary if you are to
properly advise your customer on
what he needs to fill his particular
requirements. Such information can
usually be obtained at your local
radio and TV parts distributor. The
distributor may have a representative system of the line he handles
hooked up and operating. If so,
look it over carefully, paying particular attention to the cable connection strip, or separate junction box
if one is used. Then, pick up all the
pertinent literature you can, and
spend an evening or two studying
it to get a thorough idea of what
the system (s) offers. Following is
a general description of both intercom and music distribution systems.

such as that provided by a telephone, and does require switching
each time one desires to talk, it is
more economical from the standpoint of the equipment required.
The station in which the amplifier
is located is called the "master,"
and the other station, consisting of
only a speaker and switch, is called
the "substation," or sometimes the
"slave." Masters can be connected
to a number of substations as in
Fig. 1, or all stations may be masters (Fig. 2), or a system may combine several masters and slaves.
In nonprivate configurations, the
master station's push -to -talk switch
functions for both the master and
the substation. Thus, only the master can originate a call and, in
addition, can listen in on a substation, such as the nursery.
The nonprivate hook-up is also
used for the front door station when
one is installed. When the door bell
rings, the master station can be
switched to that substation, and the
lady of the house can carry on a
conversation with the visitor without opening the door. (Obviously,
such a safety feature is an effective

by Louis M. Dezettel
selling point.) There are other combinations of intercom systems, but
the preceding ones are the most
commonly found.
Music Distribution Systems
A home music distribution system is basically an intercom system
with a radio tuner (Fig. 3) and/or
record player (Fig. 4) added, in
addition to a few other equipment
refinements. The added refinements
include better quality speakers for
improved music fidelity and a
switching function at each substation to permit selection of a
particular music channel. Deluxe
systems even include a dual -speaker
installation in each room for stereo
reception of music (not voice)
.

Sizing Up the Job

Once you have become familiar
with the available music distribution
and intercom equipment, you are
ready to call on your first prospective customer. Determine his requirements and match these to the
equipment you are prepared to
install. After you have reached an

Intercom Systems
An intercom system provides
loudspeaker communication between two or more points without
the use of microphones. A single
amplifier is normally used. The
loudspeaker is switched to the input
of the amplifier and functions as a
microphone when one station talks.
A push -to -talk switch does the
switching of speakers. While this
eliminates duplex communication,
24
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Fig.

1.

System employing one master and any number of substations.

Industry Demanded - only Sencore delivered

AN ALL NEW IMPROVED COLOR CRT TEST
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Automatic Color Tracking!

Logging and Computing!

CRT manufacturers, set manufacturers, distributors, technicians
demanded a better CRT tester than any available. This is it
winner on every count.
new Sencore CHAMPION

-a

--theall

Separate G2 screen grid controls, just like the color circuit itself,
enable you to set up each color gun, then automatically compare it
exactly according to industry standards.
with the others for tracking
This check is important when claiming credit for a defective color CRT.
No time consuming logging of each color gun reading at every setting
of the G2 control like competitive models. It's automatic with the
CR143 Champion.

-

The CHAMPION also makes all the standard color and black and white
shorts, emission, and life tests. Its Line Adjust control
CRT tests
assures exceptional accuracy. Its exclusive three step Automatic
Rejuvenation Circuit lets you save many a faulty black and white
tube or equalize gun currents in color tubes.

CR143

CHAMPION

-

The all -new CHAMPION is equipped with plug-in sockets for fast testing and easy updating. Rugged vinyl -clad steel case has spacious
lead compartment.
For a sure thing, put your money on the champion
CR143 CHAMPION.
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MASTER

MASTER

MASTER

trician. Indicate to the electrician
where the cables are to run and, if
junction boxes are used, have him
leave about 3" of cable hanging out.
If the cable is to run directly to the
stations, have him leave about 8"
of cable. Roll up the excess cable
close to where it comes out of the
baseboard, and enclose it in a plastic
bag to keep it clean during plastering and painting, as shown in Fig. 6.
After the interior is completely finished, you can return and hook up
the stations.
Intercom Systems

MASTER

MASTER

Fig. 2. Intercom system using master units at each station.

agreement on the type of system
and number and location of stations,
prepare a layout, such as the one
in Fig. 5, to present to your customer for final approval before you
make any definite statements concerning price.
There are a few pointers to keep
in mind when you are selecting the
location of the stations. The master
station will need a source of AC, so
locate it at or near an AC outlet
(exception: some systems use a battery -operated transistor amplifier).
Interconnecting cable should not be
run near AC lines, even if the AC
lines are in conduit. Reduce the risk
of hum pickup by keeping the intercom cables and AC lines as far
apart as practical.
There are a number of other
factors to be considered in the layout of the system. Obviously, you
must know something about the
construction of the building or
house in which the system is to be
installed. A brick house has two
courses of brick and only 3/4 " furring strips between the inner layer
of brick and the plaster wall, offering very little room through which
to draw cable. Only the inside walls,
constructed of 2" X 4" studs, offer

Fig. 3. Music distribution system.
26
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room for cables. A brick veneer
house has one course of brick, with
2" X 4" studs in the outer as well
as the inner walls. Frame houses
have 2" X 4" studs in all walls.
Connecting the system from room
to room requires running the cables
up the space between studs to the
attic, across the attic, and then down
between studs in another wall. An
alternate method is to run the cable
down into the basement or crawl
space, across and up into the wall
between the studs again. The bottom of the studs are usually nailed
to horizontal 2 X 4's (called the
sole plate) which, in turn, are nailed
to the flooring. Thus, you will have
to drill through both the sole plate
and the flooring to get into the space
between studs. Similar construction
is used at the top of the studs, so
about the same amount of drilling
will be required if you go up to the
attic and over.
The toughest job is running the
cable from floor to floor in a twostory house. This requires removal
of the baseboard on the second floor
and drilling down to the space between the studs in the floor below. Outlet holes to the stations
should be drawn through the baseboard. (You will need an electrician's fish line to draw the cables
through holes and spaces.)
Of course, installation is much
easier in homes or buildings under
construction. However, the job will
probably be spread over a long period of time. In addition, the actual
layout of the cable will probably
have to be done by a union elec-
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During the planning phase of the
operation, it must be determined if
the complete installation is to be in wall or on -wall, or if only the master
station is to be built-in and the substations on -wall. For built-in installations in new homes, you either
will have to let the plasterer know
where the wall outlets are to be located, or return to do the cutouts
yourself after the plastering is completed and before the painting is
started. Most in -wall stations hang
from the plaster or wallboard, but
some heavier units require wood
framing for support. Also, some systems use metal boxes that can be
put in by the plasterer.
1f a front door station is to be
part of the system installed in a
brick house, it must be put in when
the bricks are laid. The architect
should include the box in his masonry specifications.
When a single in -wall master amplifier is centrally located and is
not part of the master station, be
sure the electrician provides an AC
outlet where the amplifier is to be
located. This should be a behind -

Fig.

4. Both radio and phonograph
are included in this design.

"I like the results
...

I

D LUSTROUS,

ELECTRICALLY CONDUCTIVE GOLD ALODIZING promotes

I

"I like the way the Color Lasers work on
all the VHF and UHF stations here. They
rig up fast and give us better results in
the form of precise color and ghost-free
images."
Elmer Whitmore prefers JFD engineered for -color Color Lasers, like many other
professional antenna installers, for best
possible performance.

.

MORE DRIVEN ELEMENTS. Harmonically resonant capacitor coupled design
makes dual -function elements work on
both VHF and UHF frequencies. Entire
antenna (not just part of it as in other log
periodic imitations) responds on every
channel.

when I install the JFD Color Laser,"
comments Elmer Whitmore, Hill's Antenna Service, Saginaw, Michigan, who has
made over 13,000 antenna installations in
the 14 years he has been in business.

" 'That's a real good color picture!' is
what like to hear after I put up a new
antenna because to me a pleased customer is like money in the bank. So
don't take chances-I install JFD Color
Lasers for top color pictures.

..

-

flat (frequency
BRILLIANT COLOR
independent) response across each channel, free from suck -outs or roll -offs. Keeps
colors vivid and alive.

signal-to-noise ratios,

D PATENTED W -I -D -E BAND LOG PERIthe most efficient ever
ODIC DESIGN
provides higher gain, better
developed

signal transfer, protects against corrosion, enhances appearance.

-

PROFESSIONAL ANTENNA INSTALLERS
KNOW
The Best Antenna for Color TV is The
Color Laser by

needle-sharp directivity. Eleven patents cover its revolutionary space-age design.

Now at your JFD distributor!

JFD ELECTRONICS CO.
15th Avenue at 62nd Street, Brooklyn, N.Y. 11219
JFD International, 64-14 Woodside Ave., Woodside, N.Y. 11377
JFD de Venezuela, S.A., Avenida Los Haticos 125-97, Maracaibo, Venezuela
LICENSED UNDER ONE OR MORE OF
ELECTRONICS CO UNDER EXCLUSIVE

PRODUCED BY JFD
PATENTS 7.958,081, 2.985.879. 3.011,168. 3,108,280. 3.150.376. 3.210 767 RE 25.740 AND ADDITIONAL PATENTS PENDING IN U SA AND CANADA
LICENSE FROM THE UNIVERSITY OE ILLINOIS FOUNDATION. LICENSED UNDER ONE OR MORE OF U S PATENTS 2.955.287 AND 3.015.821 AND ADDITIONAL PATENTS PENDING.
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the-wall outlet for a permanent connection. The same stipulation also
applies to in -wall master stations
with a built-in amplifier.
Since the output voltages from
intercom amplifiers are low, it is
not necessary to run the cables in
conduit -unprotected cable meets
electrical codes. The basic cable employed between a master and a substation is three -conductor; one wire
is common, one is used for incoming, and one is used for outgoing.
For convenience, most intercom
systems employ multiconductor cable serving a number of stations.
Some systems are designed with balanced lines and use twisted pairs.
Others use shielded wire for the incoming lead; however, most do not.
It is usually best to use the cable
specified by the manufacturer of
the equipment, even if it costs more.
In most cases, the manufacturer's
specified cable will assure proper

operation.
You will not be faced with the
problem of matching speaker impedances to the amplifier, as in public address systems. Most intercom
systems utilize 45 -ohm voice coil
speakers. Although the amplifiers
are designed to feed into a lower
impedance, a near match for optimum power output is achieved when
a number of speakers are connected
in parallel. Since relatively little
power is required for any one speaker, any mismatch associated with the
system will not seriously affect the
overall operation.
Music Distribution Systems

This type of system is nearly always an in -wall installation, which
means additional plaster cutouts,
not only for the control amplifier/
tuner/record player, but also for the
speakers in each room. (The plaster

Fig. 6. Plastic bag protects cable.
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Fig. 5. Floor plan showing positions of stations and communication between each.

walls make excellent baffles for the
speakers). Proper ventilation can be
a problem with in -wall applications,
so use transistorized amplifiers when
possible-they run cooler. Also,
don't forget the possibility of outdoor speakers. The cable can be run
during the initial installation and the
speakers added then, or if the patio
has not been built or its location has
not been determined, the speakers
can be added later.
Industrial Installations

Installations in offices and plants
are often easier than in homes. Frequently, the customer will permit
you to tack the cables along the
outsides of the walls. However, you
will still have to go through the
walls to. get from one room or office to another. This will require a
star drill and a lot of pounding or
an easier method such as using an
electric drill equipped with a carbide -tipped bit.
Schools

Most schools require that an "all call" function be included in their
intercom systems to permit the
principal to make a general announcement to all classes at one
time. Except for this added function
and a few minor cable differences,
installations in schools are no different electrically than a home or
small office s y s t e m. However,
schools are frequently sensitive to
even the most remote possibility of
a fire hazard and may go beyond
the requirements of local codes by
demanding that the intercom cables
be run in conduit.

Pricing

After you have sized up the job
and determined what is going to be
required in terms of equipment and
labor, you are ready to sit down and
figure out what you must charge
to realize a reasonable profit.
Perhaps the most important point
tó remember about pricing is to
quote the customer a "package"
price; don't price the equipment and
labor separately. The primary reason behind this rule is that in today's marketing arrangements it is
probable that the customer will be
able to obtain the equipment at a
price that is competitive to your
"wholesale" or "dealer net." Thus,
in many instances, if you are able to
realize a profit on the equipment
and yet retain the customer's good
will, you must include your profit in
the "package" price. Remember,
you are not just selling the customer
equipment and labor, but also your
experience and knowledge. One vote
of caution here concerning "package" pricing: some states regard
package pricing as a form of contracting, and in order to do so you
must have a contractors license.
Conclusion

Once you have familiarized yourself with the line (s) of equipment
you plan to install, solicit the business and get the experience. You
may quote too low a price for the
first installation, but it's worth it to
get the experience. After two or
three installations you will be getting your share of this profitable
field.
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Single control knob selects any of 32 ranges-less chance
of incorrect settings and burnouts.
Four resistance ranges-from .1 ohm reads direct;
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Attention to detail makes the Triplett Model 630 V -O -M a lifetime investment.
It has an outstanding ohm scale; four ranges-low readings .1 ohm, high
100 megs. Fuse affords extra protection to the resistors in the ohmmeter
circuit, especially the XI setting, should too high a voltage be applied. Accu-
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AGC

A review of the operation of both
tube and transistor AGC circuits,
including an analysis of the most
common troubles and the techniques
used to uncover them.

by Ellsworth Ladyman

A major portion of letters requesting aid or information con-

cerning "tough dog" situations
involve either AGC or sync problems. A review of these basic circuits, along with troubleshooting
procedures, should shed some light
on the subject.
It is easy for a service technician
to become complacent when most
of the service problems he contends
with are tube failure, input filter
failure, defective low-voltage rectifiers, etc. Speaking from experience,
a man has a tendency to quit thinking on such jobs, forgetting his
knowledge of basic fundamentals
and resorting to random replacement of parts when faced with a
"hairy" service problem. Defects in
horizontal AFC, AGC, and vertical
sync circuits can indeed be "hairy"
at times.
Many of the letters we receive
contain information such as: "Tube
element voltages all check OK";
"All components checked and rechecked, all check good"; I've
changed all the parts from the yoke
to sync separator, and it still rolls."
This type of information is fine, as
far as it goes. But the fact that a
capacitor checks "good" only means
that it is a capacitor and is functioning as one; it does not necessarily
mean that the capacitor is functioning at a particular value of capacitance. The value of capacitors and
resistors is extremely important in
the design of wave-shaping circuits.
The wave -shape, amplitude, and
timing of voltage pulses present in
vertical, horizontal, AFC, sync, and
30
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AGC circuits must be correct if the
circuits are to perform properly.
An oscilloscope is a prerequisite
for servicing TV receivers with
trouble symptoms that indicate a
defective component(s) in these circuits, or in any electronic circuit
where voltage pulses trigger circuit
action. A service technician who
relies only on a VTVM limits his
troubleshooting to measuring supply, bias, and filament voltages;
checking resistors for changed values; and determining if capacitors
are shorted or open.
Resistors with changed value upset time constants, capacitors with
changed value distort waveforms,
and in either case, operation of the
circuit in question will be changed.
The visual effects of this change
usually will be evident on the screen

of the picture tube. A look at some
basic circuit configurations and a
short explanation of their operation
might help us understand why the
shape and amplitude of waveforms
are so important, and how voltage
checks can be misleading when a

defective component
stage inoperative.

renders the

Keyed AGC
Operation of the keyed AGC
stage shown in Fig. 1 is as follows:
Bias voltage is such that the keyer
tube is cut off until signal voltages
from the video output circuit and
from the horizontal output transformer are applied simultaneously
to the control grid and plate. When
the two signal pulses (horizontal
pulse to the plate and composite
video to the grid) are applied
IF AGC

250V

470pf

7875

.1mfd

C3

1/

10V
875{1

-=(_)§820K
R2

680K

.2V TUNER
AGC
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-1V
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4.7K
15meg

22K

L

cl

WINDING ON HOR IZ
OUTPUT TRANSFORMER

Fig.

1.

40V
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AGC
40K

_LSOOpf

275V

26JN8

20V

800
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OUTPUT
AGC KEYING

2.40

330K

47K

275V

Typical tube -keyed AGC system using triode.

Table
Reading at Point A (Fig. 1)
1. AGC voltage is normal.
2. Abnormally high AGC volt-

age

3. Abnormally low AGC voltage.

simultaneously, the plate voltage
rises to a much higher potential,
the grid voltage overcomes the fixed
bias, and an instantaneous pulse of
plate current flows. This rise in plate
voltage and change in grid bias
(caused by simultaneous arrival of
signal pulses) must occur at the
same time. Either pulse arriving by
itself will not cause the tube to
conduct.
When the AGC tube conducts
and plate current flows, capacitor
Cl charges very rapidly, but is prevented from discharging rapidly by
the combined resistance of R1, R2,
R3, and R4. Because of this rapid
charge and slow discharge of Cl,
an average current flow is developed
which, in turn, produces the AGC
voltage. Additional filtering of the
AGC voltage is accomplished by
C2, C3, C4, and C5.
When a station signal with extremely stable strength is received,
charge and discharge of Cl is almost nonexistent, and a constant
negative AGC voltage is developed.
This voltage is applied to the RF
and IF stage(s) in the receiver.
When a weak signal is received,
a comparatively weaker sync pulse
is applied to the control grid of the
AGC keyer and the control grid
voltage becomes less positive. Consequently, the AGC keyer conducts
less and the plate current decreases.
The ratio of charge and discharge
of C 1 through the bleeder network
changes, causing a decrease in the
average current flow and, consequently, a decrease in the negative

not conduct unless the proper signal
pulses are applied simultaneously to
its plate and grid. It was also noted
that these pulses must be of the correct amplitude and polarity. The
pulse applied to the plate is derived
from a winding (separate or tap) on
the horizontal output transformer.
The pulse applied to the control grid
is obtained from the video output
circuit. Since both of these pulses
occur during horizontal retrace and
must arrive at the plate and grid at
the same instant in order to cause
conduction, any random, spurious
pulses arriving at either the plate or
grid cannot cause the tube to conduct. A spurious pulse arriving at
the plate will not cause conduction
because the grid bias keeps the tube
cut off. A random noise pulse arriving at the grid of the AGC keyer
will not produce conduction because
of the extremely low value of voltage at the plate. Thus, any spurious
noise pulses are prevented from
reaching the RF and IF stages
through the AGC line.

I.

2nd Step in Service Procedure
AGC can be considered as
functioning normally.
1. Usually caused by divider resistors in supply lines. Check
all resistors in bleeder networks for value changes.
2. Bias voltages (grid and cathode) incorrect. Check bypass
capacitors for opens; check
cathode resistor for change in
value.
1. Check shape and amplitude of
pulse derived from horizontal
output transformer.
2. Check shape and amplitude of
waveform from video output
circuit.
1.

AGC voltage. The decrease in AGC
voltage permits more amplification
in the RF and IF stages.
Changing the channel selector to
receive a station of comparatively
strong signal strength results in the
following actions: A much stronger
sync pulse is applied to the control
grid, driving it more positive. The
AGC tube conducts more and the
increased plate current charges the
AGC capacitor. The charge -to -discharge ratio of C 1 changes, and
the negative AGC voltage is increased. When this increased AGC
voltage is applied to the RF and IF
stages, they conduct less and the
amplification of the incoming signal
is reduced.

Servicing Procedures

The servicing of AGC circuits
has always been a source of irritation to most service technicians,
mainly because of difficulty in localizing the trouble to the AGC circuits. Visual indications on the

picture tube screen often leave
doubt as to whether the trouble is
in the IF's, sync, or AGC circuits.
The first step in localizing a trouble
of this nature is to measure the
AGC voltage. There can be three
indications when you read this voltage: (1) AGC voltage is normal, (2)

Noise -Canceling Effects

In the foregoing discussion, it was
noted that the AGC keyer tube will

AGC
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AGC system
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COLOR GENERATORS

POI EYE
4 reasons why Sencore is your best buy
in professional test instruments
LOBOY CG10

America's lowest priced professional
quality standard color bar generator.
All solid state. Battery powered for
maximum portability.

LOBOY CG12
AC operated version of the CG10. Also
has 4.5 MHz crystal controlled signal
for fine tuning adjustment.
$109.95

$89.95

COLOR KING CG141

Absolute stability assured by exclusive
"Temp Control" and new timer circuitry. All standard patterns, plus new
movable single dot and single cross.
Analyzing features too.
$149.95

COLOR ANALYZER CA122B
The complete analyzer for color and
B&W-far more than just a color generator. Has variable RF and IF outputs,
composite video, chroma, and horizontal and vertical sync pulses.
$187.50

_

EE
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Whatever the need, Sencore has the color generator that is just right for you. Each has the
built-in quality you expect from Sencore. Each
has standard RCA licensed color bar patterns.
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Each is triple tested for guaranteed accuracy.
Each is steel encased with chrome panel. See
your distributor for more reasons why Sencore is
your best buy, always.

NO. I MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT
426 SOUTH WESTGATE DRIVE

Circle 16 on literature card

ADDISON ILLINOIS 60101

AGC voltage is abnormally high,
(3) AGC voltage is abnormally low.
The next step in the servicing procedure is determined by which of
these three indications you received.
Table 1 lists the steps to be taken
with each indication.

sample the video signal and produce
a regulating voltage that is used to
keep the gain of the RF and IF
amplifier stages constant, thus providing a video output signal that is
relatively independent of the strength
of the received signal.
Waveform, DC voltage, and resistance measurements are all beneficial when servicing defects in this
circuit. One inherent trouble symptom associated with this circuit is
"negative picture." Some possible
causes of "negative picture" are:
shorted C or C2, open X 1, defective AGC control, value changes of
components, and faulty transistor
(Q1). The main problem in troubleshooting this circuit, as with nearly
all AGC problems, is in localizing
the defect to the AGC circuit.

Hybrid Designs
Hybrid television receivers usually use a transistor in the AGC
circuit. Transistors used in this function can be connected in a common emitter configuration because the
output is applied to the high impedance offered by the grids of the
electron tubes in the RF and IF
circuits.
The basic operation of the hybrid
TV AGC circuit in Fig. 2 is as follows: Video signals from the video
detector are applied to the emitter.
The base is fixed biased, while the
collector is pulsed or keyed from a
winding on the horizontal output
transformer. When the video signal
is impressed on the emitter, the forward bias of the transistor increases
and, consequently, the collector current increases. As the collector current flows through the external

1

Transistor AGC Circuits

AGC circuit action in television
receivers employing transistors differs from that of tube-type receivers.
In tube -type receivers, the characteristics of the tubes (remote cutoff
types) allows the tube to be biased
to a level that requires simultaneous
application of pulses from the video
and horizontal output circuits before
conduction will occur. The amount
of conduction is dependent on the
strength of the incoming pulses;
therefore, the average plate current
flow fluctuates in accordance with
the strength of incoming signals.
This type of action is somewhat
more difficult to accomplish in transistor circuitry. Characteristics of

collector circuit, the voltage drop
across R2 becomes more negative
and an increased negative voltage
is applied to the IF and RF stages
via their respective AGC lines. Filtering and smoothing of the keyer
output is accomplished by Cl, C2,
and Rl.
This circuit, like all AGC circuits, has one basic function: To
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cl
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Fig. 3. Multistage AGC system required by transistor chassis.

transistors are usually described as
"sharp cutoff"; consequently, the
design of a transistor circuit to regulate the stage gain of RF and IF
amplifiers is a little more complicated.
As mentioned before, the purpose
of any AGC system is to sustain
constant voltage at the input of the
final video amplifier stage, regardless of the signal strength at the
antenna. Most transistor receivers
accomplish this by controlling the
gain of the RF amplifier and 1st
video IF amplifier stages. This is
done in the RCA KCS156 chassis
(Fig. 3) in the following manner:
As the signal level increases at
the antenna, the output of the video

amplifier increases. Horizontal
pulses from the horizontal output
transformer arrive at the collector
at the same time that pulses from
the video amplifier arrive at the
base, causing the AGC gate transistor to conduct. The long time constant of the AGC gate output circuit
sustains the positive voltage during
horizontal scan time. To prevent
the collector -to -base junction of the
AGC gate from becoming forward
biased by the AGC voltage, a diode
is connected in the AGC gate collector circuit. The AGC voltage is
then applied to the RF AGC amplifier and, subsequently, to the RF
amplifier stage.
The RF amplifier has two purposes: (1) to amplify the incoming
RF signal and (2) to amplify and
couple the AGC voltage variations
to the IF AGC amplifier. The IF
AGC amplifier then amplifies and
couples the signal to the first video
IF amplifier as reverse bias, reducing the gain of this stage in accordance with the strength of the AGC
voltage. The stronger the AGC voltage, the more the gain of the first
video IF is reduced. This circuit
maintains a fairly constant signal
level at the emitter of the 1st video
amplifier transistor over a comparatively wide range of input signal
levels.
The gain of a transistor amplifier
circuit can be reduced by either forward or reverse bias. In the case of
the RF amplifiers in Fig. 4, the gain
is reduced by applying forward bias
voltage; and in the video IF stage,
the gain is reduced by applying reverse bias voltage.
December, 1967/ PF REPORTER
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costs you nothing.
Yes, Winegard gives you everything you need to guarantee the best possible reception on each and every set in the
system-on all channels-and in color as well as black &
white.
You get maximum reliability with minimum maintenance.
You get easy installation using standard fittings. You get
attractive design and complete customer satisfaction. And,
just as important, you get that feeling of personal satisfaction that comes from a job well done.
What more could you ask for except the highest profits
in the new and skyrocketing MATV industry. And that's
exactly what you get from Winegard!
(You can see here just a very few of our many MATV
products.) Get all the facts today, and start making more
money faster with Winegard. Send for MATV kit No. DMS.

Winegard
ANTENNA SYSTEMS

3000 Kirkwood Street

EVER

to install any

Doesn't make any difference how big or how small the
system, or where you plan to install it (apartment building,
hotel, motel, school, home, etc.) Winegard has all the products you need from antenna to outlet.
And we're not just talking about quantity. Winegard
MATV products, all of them, are the finest quality commercial equipment available. They feature printed circuitry
utilizing the newest, best performing temperature stable hi input transistors.
Winegard not only gives you more products to choose
from, but more professional assistance, too. That's right!
Our staff of MATV engineers is ready to give you all the
system layout service you need. And, of course, the service

Winegard Company

0

ONLY

Burlington, Iowa 52601

Transcoupler Yagis
Whether you're planning a master antenna system for a
single set in a home, or several hundred sets in an apartment complex, it's essential that you provide the strongest,
cleanest signal possible on all channels. And especially in
color. It takes the best performing, longest lasting antenna
available. And Winegard has them; 25 five and ten element
Transcoupler yagis plus a full line of Super Colortron VHF FM, VHF -UHF -FM, UHF and FM antennas.

Antenna Pre -Amplifiers
Winegard's exclusive solid-state, printed circuit cartridge
pre -amplifiers slip into the built-in, weatherproof housing of
Super Colortron antennas, or into the Model ACH -1 Universal Cartridge Housing that mounts easily on any antenna.
Downlead connection is internal, with 100% protection from
theweather. Eight different cartridge pre -am plifiers are available, enabling you to customize each antenna installation
for perfect color and black & white reception on all channels.
All models utilize the newest silicon overlay transistors with
an unequalled input of 500,000 microvolts ('/z volt). Totally
eliminates overload problems regardless of location.

www.americanradiohistory.com

solid state, color MAT V systems,

WINEGARD HAS
HING YOU NEED
size system easily and profitably!

Channel Control Couplers
Allow you to couple any number of VHF -FM
antennas, equalize the signals to a predetermined level and match the 300 ohm antennas
to a 75 ohm coaxial downlead. Any coupled
antenna can be attenuated from.0 to -20 db
with special plug-in attenuator pads.
Ultra-Plex Distribution System
Ultra -flex is a unique, solid state, 82 -channel
modular plug-in MATV distribution system.
Components of the Ultra -flex system are designed to match and work perfectly with each
other. Ultra-Plex equipment will never become
obsolete-new VHF stations, UHF stations and
FM bands may be added at any time with
negligible expense to the owner. Ultra-Plex
gives the installer an unprecedented flexibility
and complete signal control, regardless of system size. It works equally well in small or large

systems-in apartment buildings, motels,
hotels, hospitals, schools, etc.

Solid State Distribution Amplifiers
Winegard tv system amplifiers are designed
to highest commercial standards with models and accessories available to provide
optimum color and black & white reception
to any number of sets. Each amplifier incorporates the most recent developments
in solid state circuitry with the advantages
of increased life expectancy, reliability and
less power consumption. Higher gain, greater band -width, lower noise figures and improved VSWR are other advantages of Winegard's high performance amplifiers.
82 -Channel Line Splitters
Line splitters divide

the tv signals on a
trunk line into equal
parts and, when

properly used,

greatly increase the
number of taps in a tv distribution system.
Winegard line splitters have very low insertion loss, low VSWR and high isolation between outputs to insure perfect transmis-

sion of color tv signals.
TV Signal Equalizers

Broad band distribution amplifiers operate
most efficiently when input signals are equal
and total picture carrier signals are the
specified level. Winegard makes equalizers
that can couple and equalize up to four low
band or FM single channel antennas-or
couple and equalize up to four high band
single channel antennas.
Variable Isolation 82 -Channel
Line Drop Taps
Drop taps allow the system designer to layout trunk lines in a straight line and operate
outlet devices in remote locations with feeder
lines. Variable isolation control from ,10 to
25 db, with fast, easy adjustment, makes it
unnecessary to specify and
order several fixed values of
tap to best utilize signals at
the end of each trunk line.
Circle 17 on literature card

Variable Isolation 82 -Channel Line Tap Offs
All Winegard line taps have 82 channel capability, and can be
used for VHF, UHF or FM or any
combination of the three. The
variable isolation feature enables
the installer to independently
vary the VHF and UHF isolation
values from 10 to 25 db through
simple adjustment of "wiper
arms" located at front of tap. Use
of 82 -channel line taps insuresthata system
cannot become obsolete regardless of what
channels are later added to the system.
Flush and surface mounts.

Solid State Booster -Couplers

Winegard offers several transistorized

booster -couplers which will handle up to 4
TV/FM outlets or sets from a single antenna
-up to 16 sets using 75 ohm outlets. Seven
different models: some for channels 2-13
plus FM, some for channels 2-83 plus FM.
Built to finest commercial quality standards.
Available in both 300 and 75 ohm models.
Extremely high (500,000 microvolt) input
eliminates overload problems.
82 -Channel + 25 db Amplifier
New "color system" amplifier is ideal for
home and smaller systems. Solid state,

printed circuitry with excellent stability.
Can't become obsolete when new channels
come on the air. By adding Winegard's
unique line amplifiers, you can lay out and
install most systems without calculations of
any kind. Separate VHF and UHF inputs and
power for VHF and UHF preamplifiers. Easy
to customize each installation to exact signal
conditions.
Plus... UHF single channel converters, antenna and back -of -set matching transformers, band separators, interference rejection
filters, etc.

© Copyright 1967, Winegard Co., Burlington, Iowa

"I was TROUBLE -SHOOTING
in the DARK 'ill Sencore's Scope
Showed Me What Color Waveforms

Book Review
FET Circuits: Rufus P. Turner;
Howard W. Sams & Co., Inc., Indianapolis, 1967; 160 pages, 51/2 x
81/2", soft cover; $3.25.

Really Look Like."

PS 127

5"

WIDE BAND

OSCILLOSCOPE

Technicians

everywhere are talking about the
PS127 5" Wide Band Oscilloscope. Try one and
you, too, will send us comments like these"So easy to use! With my Sencore scope I can read high or low
frequency signals without band switching. As easy to use as a
voltmeter."-R. L., Portland, Ore.

"I've only had my PS127 a couple of months, but it's more than
paid for itself already with the extra jobs I've been able to handle."

-S.

O., New Orleans, La.

"With the direct peak-to -peak readout can compare voltage readings to those on the schematic without wasting valuable time
setting up my scope with comparison voltages."-J. M. F., Plymouth, Michigan.
I

"Those Sencore exclusives really sold me, like the extra 500KC
Horizontal Sweep range and the free high voltage probe."-D. N.,
Brooklyn, N.Y.
You'd expect

double."-W.

a

wide band scope of this quality to cost at least
Ill.

L., Chicago,

"With the PS127, I find I can trouble -shoot those tough ones twice
as fast as before-especially color TV."-F. C., Burlingame, Calif.
"Once

compared the specs, I knew Sencore had the best buy in
scopes. We now have three PS127's in our shop."-J. S., Ft. Lauderdale, Fla.
I

SPECIFICATIONS
Vert. Freq. Resp. 10 CPS to 4.5 MC ± 1 db,
3 db @ 6.2 MC
Rise
Time .055 Microseconds
Vert. Sens. .017 Volts RMS/inch
Horiz. Freq.
Resp. 10 CPS to 650 KC
Horiz. Sens. .6 Volts RMS/inch
Horiz. Sweep
Ranges (10% overlap) 5 to 50 CPS, 50 to 500 CPS, 500 CPS to 5 KC, 5 to
50 KC, 50 to 500 KC
Input Impedance 2.7 megohms shunted by 99 MMF,
27 megohms shunted by 9 MMF thru low -cap. jack
High Voltage Probe
5000 Volts Max.
Dimensions 12"x9"x151/2", Wt. 25 lbs. . Price Complete

-

$199.50

e

NCCF=

NO. I MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT

426 SOUTH WESTGATE DRIVE,

ADDISON, ILLINOIS 60101
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An interesting book for the technician who likes to build or modify
his test equipment. It is equally valuable to the Ham, CB'er, Hi-Fi addict,
and other electronic hobbyists.
Mr. Turner devotes the first chapter
to the fundamentals of the FET.
This section is 10 pages of field-effect theory, geometry, history, and
ratings.
With the necessary theory out of
the way, we move to amplifier circuits. There's 22 pages here, and 18
circuits are shown. All circuits include complete parts data, so the
reader can duplicate them as projects.
Included in the chapter on amplifiers
are: a simple small -signal AF preamplifier, AF source follower, twostage RC -coupled AF amplifiers, transformer coupled amplifiers, phase inverters, audio mixers, audio bandpass
and band -reject amplfiers, video amplifiers, IF amplifiers, etc.
Chapter 3 deals with oscillator circuits. Twelve circuits are shown, ranging from AF oscillators to HF crystal
oscillators. Analyzing these circuits,
the reader immediately perceives that
FET's can be substituted for tubes in
nearly all triode applications.
Chapter 4 is titled "Receiver and
Receiver - Accessory Circuits." The
first circuit shown is a basic broadcast band superhet receiver. There are
several interesting innovations, including the use of ceramic filters instead
of IF transformers. Other circuits in
this chapter include crystal converters,
BFO's, a Q -multiplier, and a squelch
circuit.
Chapter 5 deals with transmitters
and accessories. Several flea -powered
transmitters are shown, as well as
frequency multipliers, a balanced
modulator, and two monitors.
Control circuits are explained in
Chapter 6. Among the projects are
every kind of controlled relay imaginable, from VOX to light -operated.
Also shown is a modulated-light detector/ amplifier.
The last chapter covers instruments. Circuits are shown for nineteen different test instruments, from
voltmeters to light meters. Included is
a circuit for a direct -reading audio frequency meter. This instrument employs two FET's and eighteen resistors and capacitors, covering 0-100
kHz in four ranges.
Included in the appendixes are
basing diagrams and source guides
for all the FET's mentioned in the
text.

EXTRA POWER
with

PIIVGLY
AMPLIFIERS
For perfect color TV and
FM Stereo Reception
FM

Distribution Amplifier
for 300 OHM Operabon, providing 8 dB
r------

Two -transistor Antenna
Amplifier for 75 OHM

Downlead, and power

supply with built-in

single or dual 300 ohm
outputs. Provides 12
dB gain in the low band
and 14 dB gain in the
high band.

FINCO MODEL #65-5

FINCO MODEL #65-1

Distribution Amplifier
$29.95 list 2 -tube 4output VHF -TV or

FINCO MODEL #65-4

Antenna Amplifier
$47.95 list VHF -TV

gain at each 300 ohm
output to teed home or
commercial systems.

Distribution Amplifier

$44.95 list VHF -TV 75
OHM Single Outlet Dis tribution Amplified for
deluxe home or corn mercial use to feed
multiple sets through
line tap offs or split ters. Delivers 17 dB

Low Band and 14 dB

High Band.
FINCO MODEL #65-2

FINCO MODEL #65-6

output VHF -TV or

VHF -TV Antenna Mount ed two -transistor pre amplifier with 75 OHM

Distribution Amplifier
$39.95 list 2 -tube 4
FM

Distribution Amplifier

for 75 OHM

CO -AX
Operation. providing 6
dB gain at each 75 ohm
output to feed deluxe
home or commercial
systems.

FINCO MODEL #65-3

Antenna

Amplifier

$44.95 list New VHFTV Antenna Amplifier
and Power Supply with
built in single or dual
outputs to improve reception of weak signals
in fringe areas. Provides 12 dB gain in the
low band and 14 dB
gain in the high band.

Amplifiers $79.95 list.

two -tube Single Output
Distribution Post -am plifier up to 30 dB gain
for improved reception.
Used in home or corn mercial installations to
feed multiple sets.

FINCO MODEL #65-7

FM Signal Amplifier
$24.95 list. One -tran sistor Indoor Behind the -set FM amplifier
with a passive filter in put circuit to reject signais outside the FM
band which cause in terference. Delivers 20

dB Gain.

of

Sets "COME ALIVE" with
Brilliant Sound and Color

THE WORLD

FA,

COLON

1

N

FINCO
i
-1

BLACK

/

WHITE

a)

Q

4No FM ANTEN

amplifier
will bring in the sharpest COLOR or
B & W TV picture and the finest sound!
A Finco high -gain, low -noise

Write for Color Brochure #20-411.

THE FINNEY COMPANY
34 W.

Interstate Street

Dept. 310

Bedford, Ohio 44146

All FINCO Products are Engineered
For Color!
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Surprising what you can pick up
in a good week's work.

Play along with us and we'll see

that you get a little something extra to
take home. Like a shiny new toaster
or an electric percolator. Maybe a fishing reel or a Harris Tweed jacket.
For that matter, we'll get you a
toboggan, if that's what you want
most.
What we ask in return is that you
use Sylvania tubes when you're repairing TV sets-both our own make and
others.
As you know, we make color and
black & white picture tubes and receiving tubes for virtually every make
set on the market. In fact, 15 out of
21 color set manufacturers use some
Sylvania picture tubes as original

equipment.
So you shouldn't have much
trouble moving a lot of our tubes, week
in and week out.
When you use our tubes, you get
our Sylvania Bright Guys award certificates as a bonus. They're not quite
the same as money. But they will get
you the kinds of things only money
can buy.

Your distributor is the man to
contact for details. He'll give you a
Sylvania Bright Guys award kit (which
includes a catalogue listing the good
things we offer-about 1500 in all).
Naturally, the more tubes you buy
from him, the more certificates he'll
give to you.

It's a pretty fair way to work,
wouldn't you say?

SYLVANIA
GENERAL TELEPHONE & ELECTRONICS

Circle 20 on literature card
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NOTES
ecoe

ON
analysis of test instruments
...operation. . applications
.

by T. T. Jones

CRT

Cadet

The new CRT tester/rejuvenator
shown in Fig. 1 is SENCORE's
Model CR13. It's an update of the
older model CR133. Several improvements have been incorporated,
including the use of a more rugged
heater transformer. It is no longer
necessary to have a separate switch
position for color tubes. The new
heater transformer has only seven
windings; some of the voltages formerly furnished have been considered to be unnecessary. The voltages actually furnished are given in
the table.

Table

I

Switch
Position

Actual
Voltage

2

2.3

4

4.2

5

4.7

6

6.3

8

8.4
12.6

12

Another new feature is the added
sockets, one for the GE 11SP22,

and one for 7 -pin portables. This
latter we think has been long overdue. These small -size 7 -pin CRT's
have been around for several years,
and it's surprising that only in the
last few months have the equipment
manufacturers begun to incorporate
sockets for them in CRT testers.
The CR13 performs all essential
tests on both color and B -W CRT's.
For an analysis of the circuit, see

SENCORE CR13

Specifications
CRT's tested:

All presently manufactured
TV types, both color and B -W.
Tests performed:

Interelectrode shorts; emission;
cutoff; life; color gun balance.
Corrective functions:

Rejuvenates cathode; removes
cathode -to -grid shorts; welds
open cathode.

-CRT Cade,

C

MOMENT

ÿr

TESTER
TUilRBMS
CATHODE RAV
61 SCREEN

o

Features:

Variable GI and G2 voltages;
line voltage compensation; replaceable plug-in socket cables; automatically controlled
rejuvenation and weld.
Size (HWD):

101/4" X 103/4" X 41/4".
Weight:
81/2

pounds.

Power Source:

105-125 VAC, 50-60 Hz,
23 watts.
Price:

$79.95.
Fig.
40
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SENCORE's CRT Cadet.
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"Notes on Test Equipment", Feb.
and Sept., 1965.
The tester is housed in a black
vinyl-covered steel case. It's quite
rugged, yet weighs a pound-and -ahalf less than its predecessor.

Transistorized Voltohmmeter
The model designation on Triplett's new FET meter leads us to
believe there's more to come. Fig.
2 shows this meter, the Model 600
Type 1. Remembering the Model
630, with all its variations, we wonder just how far the Triplett engineers intend to go with this one.
In any event, the Type 1 is a firstrate meter and may well be the start
of a new family.

The instrument (Fig. 2) is a completely new concept in design, and
resembles nothing that Triplett has
produced heretofore. The styling is
eye-catching, with a modern high impact plastic case. The leads are
streamlined and compact, through
the use of an RCA-type phono jack
for the signal lead. The signal
probe has a switch to select either

Fig. 2. Model 600 Type

1

FET

meter.

Why not sell the best
ZENITH TUBES
built to the quality
standards of Zenith
original parts
"Royal Crest" Circuit Tubes
More than 875 tubes-a full line

with the same quality as original
Zenith equipment. Get Zenith tubes
for greater dependability and
finer performance.

Order all genuine Zenith replacement parts and accessories
from your Zenith distributor.

TV Picture Tubes
For color TV, B&W TV
or special purposes.
A complete Zenith line
of more than 200 tubes
built for greater
reliability, longer life.

Zenith B&W replacement
picture tubes are made only
from new parts and materials
except for the glass envelope
in some tubes which, prior to
reuse, is inspected and tested to
the same high standard as a
new envelope. Some color
picture tubes contain used
material which, prior to reuse,
is carefully inspected to meet
Zenith's high quality standards.

The quality goes in before the name goes on
Circle 21 on literature card
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1

TRI
D
)

1. 5V

kRX

B3

CA

L

ZERO

Fig. 3.

Simplified schematic of the

Triplett Model 600 Type

1

Specifications

DC

Voltmeter

Ranges:

0-.4, .8, 1.6, 4, 8, 16, 40, 160,
400, 1600V.
Input Resistance:

2.75M1ì at .4V, 5.5Mí2 at .8V,
11 M12 remainder of scales.
Accuracy: ±3%.
AC

Voltmeter

Ranges:

0-4, 8, 16, 40, 160, 400, 800V.
Input Impedance:

.75M9 minimum.
Accuracy:

±3%.
Ohmmeter
Ranges:

0-1K, 10K, 100K, 1M,
10M, 100Mí2 with 10 center.
Voltage:

1.06V on 100M9, 1.47V on
10M, 1.5V remainder of
scales.
Accuracy:

Unspecified.
Size (HWD):

"x31"

61/2"
Weight:
21/2

pounds.

Power requirements:

One size D cell, two size AA
cells, one 9-V volt #216 cell.
Price:

$78.
42
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FET

meter.

DC or AC -ohms measurements,
yet it is only 7/16" diameter.
The basic circuit is shown in
Fig. 3. Rx is a lump representation
of the multiplier resistors, all of
which are 1% tolerance units. The
input is fed to the gate of TR1, the
FET. The drain of the FET is connected to the base of TR2, which in
turn has its output connected to the
source of TR1. The result is a
stabilized circuit, relatively insensitive to changes in supply voltage and
ambient temperature. The circuit
arrangement also tends to raise the
input impedance of the FET, which
is already quite high.
The meter is actually reading two
voltage; that produced by the source
current of TR1, and also the collector -emitter voltage on TR2. R43
and R41 are hand-picked resistors,
chosen to match the FET parameters so that the TR2 emitter -collector voltage is 1.5 volts under zero
input conditions. B3 is inserted to
buck out this voltage, so the meter
reads zero.
Putting the Model 600 Type 1
through its paces in the lab, we
quickly found that the meter leaves
little to be desired. Inserting the
batteries was a snap, and this is often not true of modern battery operated equipment. There's one
large thumbscrew in the rear which,
when removed, gives access to the
battery compartments. The instrument uses one size D cell, 2 penlight

cells, and one 9 -volt #216 cell.
These are all common-type cells,
usually for sale at your front counter. We purposely left the meter on
overnight with a mid -scale reading,
to see how quickly the batteries ran
down. After 18 hours, the needle
had not perceptibly moved. Characteristics of the transistors indicate
that the battery consumption under
normal usage should be little more
than shelf -life.
We ran some frequency response
checks in the lab since the manual
gave only a response range (15Hz
to 2 MHz) rather than an accuracy
figure. The meter proved acceptable
for audio work. From 20 Hz to
20 kHz there was a gradual rise in
readings, about -1-1 dB with 1.5

kHz reference. Above 20 kHz the
meter seemed to flatten out, and
climbed only about 1/10 dB in the
next 500 kHz. (We did not measure
above 500 kHz.)
DC measurements were simple.
All the ranges were useful, but we
would trade the .8V range for an
800V range. Many TV sets have
voltages between 400 and 600 volts,
and these voltages appear a bit
cramped on the top scale.
The ohmmeter is setup on the
most popular linearity configuration,
with a 10 center. On the lowest
range it is possible to read .2 ohm;
the highest reading is 100 Megohms.
In an interesting though not new
variation, zero ohms is on the left
end of the scale, the same as zero
volts. Whether this is easier to use
depends on the operator's preference, but we like it.
Also included in the Model 600
is a zero -center scale which is actually readable. Many of the meters
presently on the market omit this
scale; others include it as an after
thought so that it's not really convenient to use. The usefulness of a
center -zero scale becomes apparent
when you attempt to align a discriminator stage.
The internal construction of the
Model 600 Type 1 shows careful
engineering and assembly. The circuit board is epoxy -fiberglass, a very
rugged material. All components are
laid out in neat rows, and each is
mounted so the value may be easily
read. The instrument should be
very easy to service, should it become necessary.

CAPACITOR

XCi-8
CAPACITOR

XCI-21

CAPACITOR

XC3

-45

'APACITOR

XC4-9.1

CAPACITOR

XC4- 68.1

CAPACITOR

CAPACITOR

XCI-18

XCI-19

CAPACITOR

XC2-1.

CAPACITOR

CAPACITOR

CAPACITOR

XC4-I0.2

CAPACITOR

XC4-68.2

XCI-19.2
t49

XC2-26

1

XC4-4.2

CAPACITOR

XC2-36.I

CAPACITOR

"

CAPACITOR

CAPACITOR

XC4-5.I

XC4-6.1

CAPACITOR

CAPACITOR

XC4-55.I

XC4-63.I

CAPACITOR

CAPACITOR

XC4-70.I

XC4-80

20 ways
to break the
exact
replacement
capacitor
habit:

Stock only 20 General Electric Service Designed replacement capacitors and meet
over 7O% of your replacement needs.
Use General Electric extended -range replacement capacitors.

General Electric Service -Designed replacement units
will meet over 70% of all TV can style needs!

Just

20

"Extended -range" means that fewer General Electric types
are needed to meet your requirements. Every GE aluminum
capacitor meets not just one, but a range of capacitance and
voltage requirements. And, to make selection easier, the
application range of every General Electric capacitor is
shown clearly on the unit, and on the carton.
You can quickly see, for example, that the GE capacitor
rated 50-60 mfd up to 450 VDC will replace any unit between

Call your GE

and 60 mfd at any voltage up to 450 VDC. You save time
and money in making replacements because General Electric
capacitors are Service -Designed with you in mind!
50

Your local GE electronics distributor carries a complete
line of replacement capacitors from General Electric, a
leader in supplying capacitors to the radio and television
industry. Call him today for full details.
430-31

GENERAL

ELECTRIC

distributor now for a special offer on

replacement capacitors for

COLOR TV!

a Treasure Chest loaded with 12 of the most popular
General Electric replacement capacitors for COLOR TV!
Your distributor's offering it at a special low, low price.
And to make it more appealing, you get an Xcelite® nut
driver set with each Treasure Chest. Don't delay, call
today! Offer is limited.

It's
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Know Your '68 Color

(Continued from page 23)
270V

SOUND
TAKEOFF
TRANSFORMER
SOUND

1.01

3,9K

2

i

.

1

mfd

047mfd

8
IC

b

i

2

t

---'

7

560

330

6

pf

pf

50K

1000

4

50K

.01
mfd

-

4700
.

56K

05

mfd

8K

2

-

.05mfd

Tuning and Indicator Circuits

Automatic frequency control of
the VHF and UHF tuners employed
in Admiral's 23" color models
(Chassis 4H12) is accomplished by
the new AFC circuit shown in Fig.
22. This system samples the video
IF carrier (45.75 MHz) and develops a correction voltage that corresponds to any deviations from this
frequency.
The video IF carrier is amplified
by Q 1, the AFC transistor, and is
then coupled to the discriminator
circuit via two paths. One route is
through loosely coupled coils L1
and L2. The other path is from the

-I

AUDIO DRIVER

t

2200

2SC458

imfd

= 2200
=

22K

1000 pf

SPEAKER

pf

=
4

500

mfd

ward, diode X2 will conduct more
and a negative correction voltage
will be developed. An upward shift
in the frequency of the video IF
carrier causes diode X1 to conduct
more, producing a positive correction voltage.
The correction voltage is applied
to both tuners, as shown in Fig. 23.
Although an NPN transistor is used
in the AFC circuit of the VHF tuner, it is connected so that its base to -collector junction functions as a
diode. Changes in the AFC correction voltage produce corresponding
changes in the capacitance of the
base -to-collector junction. Since the

1

8

t

.047
mfd

113

E

VOLUME

5pf

f

33

t

IN60

pf

5mfd

Olmfd

1.2K

IN60

100
19V

Fig. 21. Sound circuitry of
44
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20mfd

amplifier and detector stages.

top of L1 through Cl and C2 to diodes X and X2. With the receiver
correctly tuned (video IF carrier exactly 45.75 MHz), both discriminator diodes will conduct equally and,
since their load resistors are connected so that their outputs add
algebraically, no AFC correction
voltage will be developed.
When the fine tuning is not properly adjusted, or if the local oscillator in the tuner drifts, the phase
of the signal across L2 will shift,
causing diodes X1 and X2 to conduct unequally, developing a correction voltage across their outputs.
If the video IF carrier shifts down-

2ND SOUND
IF
2SC459

+t

405V

Fig. 20. Catalina's solid-state sound system utilizes IC in IF
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Delmonico/Nivico's 18" chassis
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also solid-state.
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33K
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TO
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=

22K

pf

1000
pf

Fig. 22. Solid-state circuitry of Admiral's new tuner AFC system.

recommended that the AFC on -off
switch be placed in the off position
while "roughing in" the fine tuning
with the manual control, then
switched to the on position for AFC
action.
Six of the new models in Coronado's '68 color line employ the
lamp -type fine tuning indicator circuit shown in Fig. 24. This circuit
is an "AND" configuration requiring the presence of both the video

transistor is connected across the
oscillator tank circuit, the varying
capacitance of the junction produces changes in the oscillator frequency. Automatic frequency control of the UHF oscillator is
accomplished in the same manner,
although a diode is used instead of
a "diode -connected" transistor. The
AFC system can be disabled by a
switch located on the front control
panel. For correct tuning, it is

nutflríver 1 set
with Locknul/screw

adjusting feature
Speeds, simplifies setting of combination locknut/slotted screw adjustments on rheostats and
similar controls used in a wide variety of electrical and electronic equipment.
Handle is drilled so you can run an 8" screwdriver blade right through its center and down

through the hollow nutdriver shaft.
VHF CHANNEL STRIP

VHF AFC DIODE
57D21-8

VHF OSC

6U8

E

8.2 pf

8.2pf

4.7K

1000 pf

5,6K
4700

UHF TUNER

Ideal for all-around production, maintenance,
and service work, this new HSC-1 Set contains

B+
10K

100Pf

I

00

27K

2.2K
UHF OSC
C

20

eight interchangeable hollow nutdriver shafts in
the most popuar hex opening sizes from 3/16"
thru 9/16"

OOLH

_
=
=

57621-5

Really compact! Set

B

is small enough,

30 pf

=

4

4.5 pf

AFC

light enough to carry

CORRECTION

in your hip pocket.
Sturdy, see-thru,
plastic carrying case

VOLTAGE

000
2200

doubles as

UHF AFC DIODE
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IF carrier signal and a pulse from
the horizontal output system before
the indicator light is illuminated.
X1 rectifies the video IF carrier
signal and forward biases Q I into
conduction. 01, in turn, forward
biases Q2, which conducts only
when a horizontal sync pulse is ap-
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Super Freeze Mist
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plied to its collector circuit. The
necessity of this "keying" action results from the fact that the video
IF carrier level fluctuates with the
modulated signal impressed on it
and is at a constant level only during the horizontal sync pulse time.
Thus, the use of a keyed circuit
prevents the indicator light intensity from fluctuating because of
modulation -produced video IF carrier level changes. Rl, the indicator
sensitivity control, is properly adjusted when maximum carrier level
does not saturate Q2 and, therefore,
the intensity of the indicator light.
Some Emerson models are
equipped with an automatic fine
tuning (AFT) circuit. This particular AFT system is designed around
the now familiar discriminator circuit. Operation of the system is
nearly identical to the previously
described AFC system. Other manufacturers using the basic discrimination -type tuner AFC systems are
Sylvania and Zenith.
Twelve General Electric models
continue to use the "Meter -Guide"
tuning system introduced in last
year's color models. This system
detects the video IF carrier, amplifies it with a transistor amplifier and
feeds it to a meter.
Seven models in Hoffman's new
line are equipped with the transistorized color indicator circuit (Colorcaster) that has been used in this
manufacturer's color models for the
past two years. During color reception, the gated DC transistor amplifier of this system is triggered by the
bandpass amplifier and fires three
neon bulbs that illuminate the color
controls.
Motorola also employs a fine
tuning indicator (FTI) in their all transistor color chassis. A voltage
doubler (X1 and X2 in Fig. 25)
detects the 45.75 -MHz video IF
carrier, converting it to a positive
DC voltage that forward biases a
two -stage DC amplifier. A feedback
path via Rl saturates both DC am -

N OVV.. . a full-sized %/O M
in a palm sized "package"
10

-15
160 Volt-Ohm-Milliammeter
Complete with alligator clip
leads and operator's manual

20
r--

-

$50.00

25

=

30
35

=

40
45

C

Carrying CaseCat. No. 2225
Accessory LeadsProbe Tip LeadCat. No. 2055

50
55

H-

S

9.50

S

2.75

60
65
70

C.J1

-

160 Handi-VOM

75
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never gets in the way
polarity -reversing switch saves
fuss and fumble. Self -shielded taut band movement
assures high repeatability and freedom from external
magnetic fields. Diode overload protection prevents burnout-permits safe operation by inexperienced employees
and students. The demand is BIG, so get your order in
to your electronic distributor, TODAY!

80

Cri
85

...

90

-95
100

RANGES
ACCURACY: ±302-0 FS DC, +4°70 FS AC

VOLTS: 0-0.25, 1.0, 2.5, 10, 50, 250,
500. 1000 (u 20,000 St/v
DC

AC VOLTS: 0-2.5, 10, 50, 250, 500, 1000

(I

5000 St/v

DC

MICROAMPERES: 0-50

DC

MILLIAMPERES: 0-1,

-20

DB:

r 36,

"0"

-8

+10,
+20 to +50
to

REFERENCE:

1

10, 100, 500

to -4-22,

+6

to

MW into 600St

RESISTANCE: Rxl, Rx10, RxI00, Rx100,
Rx10K

105

110

OO

=

INSTRUMENTS

DIVISION

Representatives in Principal Cities

...See Telephone Yellow Pages

MAN

ACCURATE

SIMPSON ELECTRIC COMPANY

Phone: (312) 379-1121
5200 W. Kinzie Street, Chicago, Illinois 60644
Export Dept: 400 W. Madison Street, Chicago, Illinois 60606, Cable, Simelco
IN INDIA:

NORLD'S LARGES

THAT STAY

Ruttonsha-Simpson Private Ltd., International House, Bombay -Agra Road, Vikhroli, Bombay

HACTUR

E R

OF

ELECTRONIC TEST EQUIPMENT

Circle 25 on literature card

December, 1967/ PF REPORTER

47

plifiers which, in turn, triggers the
output amplifier. Conduction of the

output transistor completes the
ground path for a panel light operated from a 55 -volt DC source. When
the receiver is properly tuned, all
three DC amplifiers are saturated
and the panel light remains on.
RCA has introduced a new integrated circuit (IC) automatic fine
tuning (AFT) system in their top of-the -line CTC30 color chassis.
The new circuit, shown in Fig. 26,
employs a single IC that performs

the functions of IF amplification,
detection, and differential DC amplification. Operation of the circuit
is similar to the transistor AFT system introduced in the CTC21 chassis in June '66. A portion of the
video IF carrier is amplified and fed
to a discriminator circuit. The discriminator output is delivered to a
differential amplifier that produces
two voltages, the difference of
which is the. correction voltage.
When the video IF carrier is exactly on frequency (45.75 MHz),

THE BEST PERFORMING

UHF CONVERTER TODAY!

RMSSOLID-STATE

ALL TRANSISTOR UHF CONVERTER

Fig. 27.
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List price $49.95
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there will be no difference in the
two voltages and no correction voltage is developed. However, when
the video carrier deviates from
45.75 MHz, one output will increase or decrease in relation to the
other, depending on the direction of
carrier deviation. A maximum differential voltage of -1..9 volts is possible with this system, providing
nearly twice the pull -in range of the
transistor system. A customer AFT
defeat switch is located on the receiver front control panel, in addition to the normal defeat provided
during channel switching and manual fine tuning (depressing the
spring-loaded VHF fine tuning
switch defeats the AFT). Some
RCA models continue to use the
transistor AFC system introduced
in the '67 color model line.
The most unique tuning indicator
introduced for the coming year is
Westinghouse's "on -screen tuning
bar" that uses the CRT itself as
the visual indicator. Depressing a
button labeled "tuning bar", located on the front control panel, produces two black vertical lines on
the screen. One is a stationary reference line down the center of the
screen and the other is displaced
from it to indicate that the receiver
is mis-tuned. Rotating the fine tuning control causes the two lines to
converge when the set is properly
tuned. A functional block diagram
of the transistorized circuitry employed in this system is shown in
The reference bar on the CRT is
generated by the marker multivibrator which produces a 25 -volt
negative pulse of short duration
each time it is keyed by the comparing multivibrator. The purpose
of the comparing multivibrator is
to delay the horizontal sync pulse
exactly one-half of the horizontal
scan interval to produce the reference bar and a variable amount to
produce the indicating bar. It consists of two transistors in a free running multivibrator circuit which
is synchronized by the horizontal
sync pulses. When it is generating
the delay for the reference pulse,
its output is symetrical, that is, the
two half -cycles are of equal duration. The end of the first half-cycle
is used to key the marker multi -

Customers wear out the Yellow Pages
getting to New Haven Appliance

"We average ten to fifteen calls

a day and the majority are from Yellow Pages," says Edward
Jesanis, president, New Haven Appliance Servicenter, Hamden, Connecticut. "We get an awful lot of college
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they could find us. On the other hand, if old customers have lost that
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Eliminates most common cause of
"callbacks" (unstable focus,
shrinking pictures, etc.)! Should

=
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.001
mfd

.01

T

mfd

160V

SENSITIVITY

1K

WINDING ON HORIZ
OUTPUT TRANSFORMER

Fig. 24. Coronado's lamp -type fine tuning indicator circuit.

er is correctly tuned, the voltage to
t h e comparing multivibrator remains the same and the reference
bar and the indicator bar are superimposed on each other.
The vertical gating multivibrator
is a 2:1 counter synchronized by
the vertical sync pulses. Thus, the
gate circuit applies the reference
signal and error signal to the comparing multivibrator on alternate
vertical scans.
The error signal is generated in
the top four blocks of Fig. 27. The
slope detector is essentially a discriminator which develops a DC
voltage proportional to the difference between the actual IF frequency and the correct IF frequency
of (45.75 MHz). This voltage is
added to the horizontal sync pulses
(of constant amplitude), passed
through the buffer, amplified by

vibrator, and so the video pulse
appears on the CRT at the center
of the horizontal scan. A bias adjustment, labeled "pulse position
adjustment", is used to center the
reference bar.
Two other signals are applied alternately to the comparing multi vibrator. During one vertical scan
of the CRT, bias voltage from the
"reference voltage adjust" potentiometer is fed through the gate circuit
and operates in conjunction with the
"pulse position" adjustment to control the delay of the comparing multivibrator, and the position of the
reference bar. During the next vertical scan, the output of the peak
detector (error signal) is applied to
the comparing multivibrator through
the gate circuit in lieu of the voltage from the "reference voltage
adjust" potentiometer. If the receivNothing else like the HC -8 available!
Tune horizontal drive and linearity
for "dip"-and in seconds-you've
got best possible focus, width and stability at minimum cathode current.

lOmeg
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Makes convergence adjustments
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Fig. 25. Fine tuning indicator circuit employed in Motorola chassis.
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Fig. 27. Block diagram of Westinghouse's

the peak detector and, finally, integrated to a DC level in the output
of the peak detector.
Philco and Setchell Carlson are
also on the list of manufacturer's
who employ fine tuning indicator
systems in their '68 color chassis.

"on-screen tuning bar" system.

Philco is using the eye -type system
they introduced in their '67 models,
while Setchell Carlson employs a
lamp -type indicator. Olympic has
included the familiar "Colorglide"
color indicator circuit in their new
chassis.
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SYMPTOMS AND TIPS FROM ACTUAL SHOP EXPERIENCE

Chassis: RCA CTC22
Symptoms: Intermittent horizontal and vertical sync;
similar to AGC trouble. Brightness control acts like
AGC control.
Tip: Trouble of this nature in several CTC22 chassis
was caused by an open R412 (680 ohms, 2W) in the
cathode of the pulse regulator stage. R412, in addition to serving as the cathode resistor, doubles as a
B+ dropping resistor. Several other circuits-including sync and AGC-receive their operating voltage
via R412.
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Chassis: RCA CTC15
Symptoms: Insufñcient width; picture tends to defocus
during station breaks or camera changes.
Tip: Loss of width will be marginal-raster fills screen
to within 1/4" to 1/2" on left side. Replacement of
horizontal oscillator, horizontal output, and damper
does not help condition. Possible trouble is defective
Cl in the B+ voltage doubler circuit. Aging of Cl
decreases efficiency, although B+ voltage may read

within tolerance.
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"My shop's been loaded ...
since I got my FCC License."
"And I could kick myself for not getting it sooner. I'm pulling in all
kinds of mobile, marine and CB business that I couldn't touch before;
have even had some calls to work on closed-circuit television. I've hired
two new men to help out and even with them, I'm two weeks behind."

B -Y

AMP

1/2 5GH8A

BLUE

And so it goes. Once you have that FCC ticket, you open the door to
all kinds of new business. And that's not all. The knowledge you need
to pass the FCC exam gives you a fundamental understanding of all
electronics. You'll find you can do more work in less time...work on
almost any kind of electronics gear.
What's the best way to get a Commercial FCC License...and still keep
up with your work? Thousands of men will tell you "Cleveland Institute
of Electronics." CIE has been preparing men for FCC License exams
since 1934. What's more, they back their Home Study Licensing Programs with this remarkable money-back offer:
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A CIE FCC License course will quickly prepare you for a Commercial FCC License. If you fail to pass the FCC examination
...on the very first try...after completing your course, CIE will
refund all your tuition. You get an FCC License...or your

money back!

And only CIE offers you new, up-to-the-minute lessons in all these subjects: Logical Troubleshooting, Laser Theory and Application, Microminiaturization, Single Sideband Technique, Pulse Theory and Application, Boolean Algebra, and many more.
Send coupon today for CIE's FREE informative book "HOW TO GET
A COMMERCIAL FCC LICENSE." Cleveland Institute of Electronics, Dept. PF -42, 1776 East 17th Street, Cleveland, Ohio 44114.

ENROLL UNDER NEW G.I. BILL. All CIE courses are available under the new G.I. Bill. If you served on active duty since January 31,1955,
OR are in service now, check box in coupon for G.I. Bill information.

MAIL COUPON TODAY FOR FREE BOOK

C'E

Cleveland Institute of Electronics
1776 East 17th Street, Cleveland, Ohio 44114

Please send FREE book, "How To Get
A Commercial FCC License."
Name

(please print)
Address

City

State

Occupation

Zip
Age

Check here for G.I. Bill information
Accredited Member National Home Study Council
A Leader in Electronics Training ...Since 1934 PF -42
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HORIZ
BLANKER

Chassis: RCA CTC22

Symptoms: Screen temperature slowly shifts to some
predominate hue after warmup; hue may or may
not be fully saturated.
Tip: This chassis uses DC clamp diode circuits at picture tube control grids. X1, X2, and X3 reset red,
green, and blue CRT grids to approximately 140
volts at end of each horizontal scan. Voltage on all
three grids should read the same. A change in diode
characteristics during warmup unbalances grid voltages, causing either red, green, or blue gun to increase
conduction. Defective diode is easily isolated using
following method:
1. Select diode corresponding to predominate color
on screen-X1 for red; X2, green; X3, blue.
2. With receiver operating, apply freeze -spray to
selected diode while watching screen.
3. If diode is defective, instant change in shade of
color will occur.
Additional Information: If fully saturated color appears,
check corresponding diode for open or shorted condition-either defect will cause increased conduction
of picture tube gun.

TEST
ALL

'.'U
STROUBLE-

TUBES!

signal contact. The AGC grid signal
is extracted from the video amp plate,
so the contrast control is, in effect,
an AGC control.
The reading of
90 volts on the
AGC plate is an important clue. This
indicates that the keying tube is not
conducting properly. At this point,
scoping the plate signal would reveal
the error.
The high screen voltage on the first
IF tube indicates the tube is operating
near cutoff. Type 6EH7 is a semi remote cutoff tube, and requires about
19 volts bias to cutoff. This is also
significant, since it again indicates the
AGC voltage must be greatly in error.
(We are surprised that Mr. Smith did
not include a grid reading here. He did
indicate that both cathode and screen
resistors are OK.)
Partial restoration of operation by
bridging a 180-pf cap from plate to
ground on V4 again indicates that the
keying pulse is too strong; the bridge
bypasses some of the excess signal.
The final test, shorting the VDR again
effectively is bypassing keying pulses,
since it is loading the flyback through

Video and Audio Disappear
Please help with this tough dog.
It's a Philco chassis 14N50 (Photofact
folder 705-3)
When the contrast is turned down,
both the video and audio disappear.
The video output screen drops to 50
volts, and at the same time the plate
of the AGC keying tube goes to 90

-

.

volts negative.
The plate and screen of the first
IF tube are both 170 volts without
signal; the screen drops to 150 volts
with signal.
Bridging a 180 -pf capacitor from
plate to ground on V4 helps some, and
shorting R74, the VDR, allows full
range of contrast, but with slightly
narrow and dim picture.
Please give me some helpful suggestions.
RICHARD K. SMITH
Richmond, Michigan
Mr. Smith's letter is the kind we
can sink our teeth into. He's done
most of the work for us. In addition
to the many symptoms and voltage
readings, he also furnished a list of
components he has tested. Let's analyze his tests in order:
First, the video tube. The contrast
control affects conduction by varying
the screen voltage. The screen voltage
reading is not greatly significant since
it varies both with contrast setting and

-

C50.
Our conclusion then, is that the
AGC keying pulses are much too
strong. The likely suspect is an open
C31, which is l of a capacitance voltage divider. If C30 increases in value,
it would produce similar symptoms.

New Deluxe
107C Tester
Exclusive "eye" tube spots momentary shorts. Superior accuracy and

stability from constant voltage

transformer-no line adjust.
Now a portable tube tester un-

matched in speed, sensitivity and reliability for all modern TV, radio, hi-fi,
industrial and foreign tubes. Tests
more than 1000 different tubes without setup, more than 3000 in total.
Patented Grid Circuit Test; Dynamic
Mutual Conductance and Cathode
Emission Tests;
many others.
$19850
NET

MODEL 98. For comprehensive analysis of all modern TV and radio tubes.
Includes patented Grid Circuit, Cathode Emission, Tube Merit, Heater
Current tests for ore than 2500
types of receiving and picture

tubes.

$109P
VI

6EH7

SOUND IF

VIDEOOUTPUT

1ST VIDEO IF
2ND VIDEO

170V

IF
55V

6LB8

f

1

t

PICTURE

VIDEO

aoo

TUBE

DETECT

r-

MODEL 88. Popular, low cost Grid
Circuit and Tube Merit Tester. Complete coverage of all popular receiving tubes plus adaptor for more than
400 picture tubes. Includes speed

indexed setup
data.

50K 1Wß21

25K

$7450

CONTRAST

220V
FLYBAC

-

HOT GRID

ACC KEYING

-3V

44

t3

3.144

6JZ8

ASK YOUR DISTRIBUTOR

1.2220_mT

.SOK
3

8

K

or write for full details.

VOLTAGE
25V

180mmT

1875

68004

WIDTH

DEPENDENT RESISTOR

KEYING PULSES

SECO
ELECTRONICS CORP.
1001 Second St. So.

Hopkins, Minn. 55343
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DC

Voltage

+9V

(Continued from page 6)

voltage drop across the emitter resistor and increases the emitter
voltage.
To make a control -action test of
the transistor in Fig. 8, connect a
voltmeter across the 10-k collector
load resistor, and short-circuit the
base to the emitter. With the base
and emitter at the same potential,
the collector current normally cuts
off. Therefore the voltmeter reading
drops practically to zero. A sensitive voltmeter will show a very
slight deflection from zero because
of the small saturation current. If
the collector junction is leaky, the
leakage current flows through the
collector load resistor and appreciable voltage drop is indicated across
the 10-k resistor.
Common -Collector Circuits

The common -collector circuit
(also called the emitter -follower
circuit) is also found to some extent in electronic circuitry. Fig. 9
is typical. Note that the normal DC
voltage values are the same as in
the common -base circuits, because
the DC circuit is the same in both
instances. The distinction is that in
the common -base circuit, the emitter is driven and the output is taken
from the collector; in the commoncollector circuit, the base is driven
and the output is taken from the
emitter. Note the collector -bypass
capacitor in Fig. 9. This is not a
part of the DC circuitry; its only
effect is to keep the collector at
AC ground potential when a signal
is applied.
Since the DC circuitry is the same
in both common -base and common emitter circuits, the same DC distribution is found both in normal
and abnormal operation. If there
is collector -junction leakage in the
transistor in Fig. 9, the base, emitter, and collector voltages increase.
If we make a control -action test of
the transistor by short-circuiting the
base to the emitter, the voltage drop
across the 10-k collector resistor
normally goes to practically zero.
On the other hand, if the collector
junction is leaky, we will measure
an appreciable voltage across the
collector resistor when the base and
emitter are connected together.
S6

PF

+9V

10KSt

S

10K4

IGNAL
OUT

3V

3V

0.35V

S

0.35V

IGNAL
IN

5600

5600

Fig. 8. Common -base circuit.

Bias Circuits

The most common DC bias circuits are shown in Fig. 10. These
circuits are all comparable since
transistor defects cause changes in
the normal electrode voltages. A
control -action test of the transistor
can be made in the unstabilized bias
circuit by short-circuiting the base
to the emitter and observing the
voltage drop across the collector
load resistor. Normally, the voltage
falls to practically zero in the test.

Fig. 9. Common -collector circuit.

The series -stabilized bias circuit can
be checked for transistor control
action in the same manner. However, a short-circuit test cannot be
made in the voltage -stabilized bias
circuit, because the base and emitter resistors continue to draw current through the collector resistor
when the base is short-circuited to
the emitter. The stick bias circuit
can be tested for transistor control
action, however.
Please turn to page 61

+V
+V

(A) Unstabilized

(B)

Series -stabilized

+V

(C)

Voltage

stabilized

+V

(D) Stick -bias

series

Fig. 10. Bias circuits.
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SEPARATOR
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SIZE
490V BOOST

FAST SERVICE

+140V

ONE YEAR WARRANTY
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HOT SCREEN
HOT GRID

VERT HOLD
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CIRCUIT

Insufficient Height
am having trouble with a MotoroTS -586/Y (PHOTO -FACT 688-3).
When the set is first turned on it
has insufficient height. By adjusting
the linearity and height controls it has
slight nonlinearity and bottom fold over. I have replaced or checked the
tubes, VDR, output transformer, yoke,
resistors, capacitors, voltage and waveforms. Grid voltage on V6B is slightly
high, and the V6B cathode waveform
is slightly low.
I

la

sharing your experience with the other
readers of PF REPORTER? Include
the make, model and/or chassis number of the set; a detailed description
of the symptom(s); your troubleshooting procedure; and the exact nature
of the defect that caused the trouble.
Material for submission can be either
typed or handwritten. Mail to:
The Troubleshooter
PF REPORTER
4300 W. 62nd St.
Indianapolis, Indiana 46206

IRVING RENZ

Missoula, Montana
The problem can often be narrowed
down by observation during warmup.
If the height slowly comes up, the
problem is often in the power supply.
If the height never comes up, then the
problem is usually in the vertical
stages.
Measure the B+ at the 140-volt
source at cold start, and again after
the raster is full. If there is little or
no change, the power supply is probably OK. The sane measurement
should be made at the boost source
since this supplies the vertical multi vibrator through the height control.
Also measure the heater voltage on
V10 to make sure is not a "slow
warm-up;" this trouble can often be
traced to the heater series dropping
resistor.
Other causes of slow warm-up in
height could be specific capacitors and
resistors in either of the vertical
stages, but your letter indicates these
have been checked.

Share Your Troubles
Have you recently cured an unusual
trouble symptom? If so, how about

tests all color tubes
the way tube manufacturers do!

ONE YEAR
WARRANTY

COLOR

UHF

VHF

($14.50 COMBO)
COMPLETE
Includes all parts
(except Trans & Tubes)

We are new in name onlyBehind every tuner repair is
15 yrs. of experience. Our base
price is compatible with other
companies, but the extra service and high quality workmanship makes our service cheaper
in the long run. Send the defective tuner with all parts, include tubes, make, model No.
and complaint. Pack well and

insure. All tuners returned

LECTROTECH CRT -100

picture tube analyzer

C.O.D. unless accompanied by
an open check. (Dist. write for
price structure)

other brand has all these features. Tests
each color gun to a standard set of test
conditions. With variable G-2 voltage, each
grid is normalized to a reference cut-off
No

voltage. Line voltage adjustment (to insure
all tube voltages are correct regardless of
line voltage). Tests all black and white and
all color tubes for leakage, shorts and emissions. Rejuvenates and removes shorts on
both color and black and white tubes for
increased brightness. Continuously variable
G-2 voltage for all tubes, present and future,
including new 15 inch color tubes.
Only $950
Made in U.S.A.
See your distributor or write P F - 2

e

1

LECTROTECH, INC.
1221 W. Devon Ave., Chicago, Illinois 60626
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SUPERIOR
TUNER SERVICE

1311 N. CURRY PIKE
BOX 368

Bloomington, Indiana 47401
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Multitester
(61)

PRODUCT
+REPO1IT

New Capacitors
(60)

The Centralab line of Gap -Cap
spark gap capacitors is now available

.O

SI

/1

for further information on any
of the following items,
circle the associated number on the
Catalog & Literature Card.

through all Centralab distributors. The
Gap -Cap is a low-cost, reliable safety
device with many applications where
transient overvoltage is a possibility.
Voltage appearing at the terminals
of the Gap -Cap is prevented from exceeding a specified value, and any excess energy which could endanger
sensitive components is harmessly dissipated across the spark gap.
Units can be furnished with working voltages of 1 KV and 3 KV and
arc start voltages of 1-2 KV, 2-3 KV
and 4-6 KV. Available capacitances
are .75 pf and .01 mf in the 1 KV unit
and .004 mf in the 3 KV unit. Initial
leakage resistance is 10,000 megohms
minimum and dissipation factor is
2% maximum at 1 KC. Unit prices
range from $0.21 to $0.66 net each.

ONE OF AMERICA'S
LEADING SOURCES...

THE RIGHT LIGHT AT THE RIGHT PRICE!

Who Says Top Quality Has to Cost More?

i,

INCANDESCENT

ALL-

FLUORESCENT

MAGNIFIER LAMP Model BBM-9

PURPOSE
LAMP Model BB -45

One of several
popular types
essential for

The basic work -tool of
industry, proven in

installations
everywhere.
Full 45" Arm

inspection of

work, sche-

matics, blueprints, miniature
assemblies. Basic
to production
Colors: Grey,
line and reDesert Tan,
search laboratories.
Dark Brown.
Full 45" arm reach
5rr Diameter
Magnifying Glass with Powerful
13" Focus

Reach

Completely Flexible, Yet
"Freezes" in
Any Position

"ROBOT"

Model SF -2-15
OPTIONA
EXTRA!
Exclusively
Ours: Handy

Electrical
Outlet in Base

Ml

Lamps

FLUORESCENT LAMP

Presto lighting where,
when you need it. Automatic stops prevent

slipping, wire twisting.

Full 45rr arm reach
Low Power Usage with
2 Bulbs
Adjustable Tension Control

Superb construction.
All Metal Construction
All Lamps Available with Optional Mounts.

-

Write for full descriptive literature to Dept. P F - 27
for every purpose, including hi -Intensity.
1

UL

Approved

We have lamps

INC.

1a Moonachie Road
Hackensack, N.J. 07601
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A fully illuminated dial, a probe
light built into the test lead, and
molded -in magnets on the rear cover
are featured in Components Specialties' new Speco Model P -100-L Multitester. The magnetic cover permits
the service technician to stick the
unit on a TV chassis, refrigerator
door, or other convenient iron -based

metal surface, thus enabling the technician to use both hands for handling
the test leads. The multitester provides DC ranges with 10,000 ohms/
volt sensitivity and AC ranges with
5000 ohms/volt sensitivity. All functions, including current and resist-

ance, are selected with

a

single

switch.

Other features of the multitester
include banana -type jacks, carrying
strap, 1% precision resistors, printed circuit board construction, and meter
fuse protection. Price is $21.95, including batteries, test leads, probe light test lead, and instruction manual.

Barrier Strip Terminal
1621

A new barrier strip terminal

for
use in music, sound, and low -voltage
control systems has been announced
by the 3M Company. Called "Scotch-

01F

`

5000V-\
250V--

DONA

'e/-IOMA

1000V-

'r

\

--,R4100

-"MONA

0X10000

504

IOV

flex" brand No. 515 Barrier Strip,
the new connector comes with a foam
adhesive backing. The vinyl foam
backing is designed to provide greater

gripping quality for installations on
porous or sand -finished surfaces.
The new barrier strip works in

WORLD'S
FINEST

conjunction with this manufacturer's
"Scotchflex" brand cable system No.
500, and also can be used independently as a terminal box for standard
solid and straned hookup wire. Four
openings in the barrier strip's cover
provide the necessary flexibility to
handle various wiring arrangements.
Connections are easily made to the
four -post terminal either by using No.
571 Terminal Spades or by affixing
connecting wires on the binding posts
and tightening the screw. Terminal
spades automatically grip the cable
wire when screwed down to the terminal and no stripping of insulation
is required. The barrier strips are
individually priced at 93e, or 74¢
each in lots of 10.

Solid -State Multimeter

deflection yoke, convergence assembly, and blue lateral magnet assembly,
the Sylvania Chek-a-Color unit allows service technicians to quickly
check all 19", 21", 22", or 25" color
TV receiver chassis without disturbing the neck components or picture
tube.

for PROFI .ABLE,
TIME -SAVING
SERVICING
TV
0F: Black & White
Color TV
AM and FM, Tube or <
Transistor Home, Portable
and Auto Radios
Communications
equipment &
Home
Appliances

(631

Full-scale sensitivities of the transistorized multimeter shown here are
500 my to 5000 volts DC, 10 volts
to 5000 volts AC, and 10 microamps
to amp DC. Resistance ranges cover
R X
through R X 10K. The design
of the unit provides protection against
damage to the transistorized circuits.
AUL Instrument's battery -operated
Model TVOM 3 employs a taut band
meter and measures 31/í6" wide by
MN" deep by 57/e" long. Price is
$44.00. An optional carrying case is
available for $4.50.

`-SVDC

Hi-Fi
Components

1

1

ONLY

69ç

BUY IT AT RADIO-TV PARTS STORES

Multicore Sales Corp. Westbury, N.Y. 11591
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Color Test Unit
(64)

Equipped with a 19" rectangular
90° bonded -shield color picture tube,

WITH SIGNAL INJECTION AND IN -AND -OUT

OF CIRCUIT

MEASURING TECHNIQUES

Send today for your free copy of Catalog AP22

O/V/S/ON OF

OYNASCAN

1801 WEST BELLE PLAINE AVENUE, CHICAGO,

Telephone: (312) 327-7270

DS602
ILL. 60613

Cable Address: BANDKCO
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the problem is in the chassis/tuner
group.
In the repair shop, the unit can be
used as a bench tool for trouble
shooting and testing color chassis.
The unit is contained in a high impact plastic case and weighs less

than 50 lb. Attachable feet and

brackets permit use of Chek-a-Color
as a standing or suspending bench
unit. Price is $225.00.

In addition to saving time and effort on service calls, Chek-a-Color
provides conclusive support of the
serviceman's recommendations for
repair. For example, if the test unit
delivers a good picture when conI

NJEC

-

nected to the chassis of a malfunctioning set, it shows that the trouble
lies within the picture tube or neck
components. On the other hand, if
the same problems appear on the
Chek-a-Color screen, it shows that

,,4

5

R

S

PROO

SR10

PROOF!

PROOF that "SUPER 100"
tuner cleaner is BETTER!

Tested by a leading independent
laboratory against competitive products!

,-«w -T.,---

Calf;

;

CLEANING

SUPER 100

A

B

C

Excellent

Good

Fair

Fair

LUBRICATION

Good

Fair

Fair

Poor

PLASTIC ATTACK

None

None

None

None

FLAMMABILITY

None

None

None

None

CONDUCTIVITY

None

None

Slight

Slight

ANTI -STACK
PROTECTION

Excellent

Fair

Poor

Poor

None

Slight

Yes

Yes

DRIFT

pp

NJEY

1T

ORALL

SUPER 100 TUNER CLEANER ... for COLOR
and Black and White TV tuners
6 oz, spray can with INJECTORALL steel needle
CAT. NO. 100-6
net $1.95

Buy it at your Electronic Parts Dealer.
For free catalog on the complete line, write to:

INJECTORALL ELECTRONICS CORP.
Circle
60
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New Microphone
(65)

The new Electro -Voice "hand -and stand" entertainer's microphone, model 631, evolved from design concepts
developed for the E -V professional
635A omnidirectional, dynamic microphone. Sharing the same background,
and designed and field-tested under
actual use conditions by stage and
recording artists, the 631 has features
that performers demand; ruggedness,
reliability, good looks, and ease of
handling, plus additional features for
live performance use.
One such feature is the E -V "Uni seal" switch, a magnetically operated
reed relay switch, sealed from dirt
and corrosion. A magnet in the re moveable actuator closes or opens the
switch contacts when it is moved forward or back on the case; and, when
the actuator is removed, the contacts
remain in a fail-safe "on" position.
Inside the new microphone is a
four -stage filter that traps dirt and
magnetic particles before they can get
to the element. This filter also provides
blast and "pop" protection when performers work ultra-close. Frequency
response is 100 to 13,000 Hz shaped
for presence and control of feedback
and rumble. The microphone's output
is -55 dB. Available in satin chrome
or matte satin nickel finish for $60.00.

DC

Voltage
(Continued from page 56)

Fig. 11. Typical vertical oscillator.

Measurement Conditions
The circuits previously discussed
are basically Class -A amplifiers. In
theory, a Class -A amplifier is entirely linear, and the DC operating
voltages do not change when a normal input signal is applied. However, transistors are not perfectly
linear devices, and the DC operating voltages do tend to change
somewhat when a signal is applied.
Therefore, normal DC voltages are
commonly specified with no -signal
input. Exceptions are local -oscillator, vertical -oscillator, and horizontal -oscillator
circuits,
which
generate their own AC signal. Selfgenerated signals do not affect the
accuracy of DC voltage measurements because the signal amplitude
is constant.
Even though no signal is applied
to a TV receiver, there still is an
AC signal present, in the video output stage, for example. Noise
voltages are appreciable at this stage
when the receiver is tuned to a
vacant channel. However, this noise
signal has a reasonably constant
level in normal operation, and does
not affect the practical accuracy of
DC voltage measurements. If the
video -driver stage is dead, the DC
voltages in the video -output stage
will be changed to some extent. In
this abnormal operating condition,
however, the DC voltage changes
in the driver stage will be greatly
off -value, and attention is thereby
directed to the actual location of
the trouble.

We find that transistors in oscillator circuits are often reverse biased in normal operation. Fig. 11
for example, depicts a PNP transistor with the DC electrode voltages
found in a normally -operating vertical -oscillator circuit. Note that the
base is more positive than the emitter, or, the transistor is reverse biased. The reason for this is that
the self-generated signal drives the
base into heavy peak -current flow;
the resulting surges of base-emitter
current leave an average positive
charge on the right-hand side of the
base capacitor. Therefore, although
DC voltage measurements make it
appear that the transistor is cut off,
it actually conducts heavily in short
pulses.
A sync -separator transistor operates with an average reverse bias
when signal is present, because the
incoming sync pulses drive the base
into heavy current flow on pulse
peaks; the coupling capacitor is
charged to an average value that
represents reverse bias in DC voltage measurements. On the other
hand, if the stage preceding the
sync separator is dead, the transistor in the sync -separator stage
will measure a small forward bias
(typically 0.6 volt). This can be a
confusing symptom if it is not
understood; the transistor seems to
violate Ohm's law when the AC
signal is ignored.
The normal DC voltages in a
sync-separator stage are specified
for no-signal input. This does not
mean that there is actually no signal
present, because noise voltages are
normally applied to the transistor.
Therefore, if the stage preceding
the sync separator is dead, we measure seemingly abnormal DC voltages in the sync -separator stage. In
summary, it is sometimes necessary
to be on the alert for reflected trouble symptoms. A good understanding of transistor circuit action is the
best insurance against wasted time
looking for trouble in the wrong
places.

Conclusion

DC voltage measurements are the
basic approach to trouble localization in transistor circuitry. The first
step is to compare the measured
values with those specified in the

new Sams Dooks
Microminiature Electronics
Israel Kalish. Microminiature electronics developed for the space and missile programs is now
spreading into all phases of electronics, and will
soon be commonplace in entertainment, commercial,
and industrial electronic equipment design. This
book clearly explains microminiature basics, and
will not only help the reader prepare for packaging,
operating, and servicing military microminiature
equipment, but also orient him in the "think small"
trend in civilian equipment. The text is of the programmed type, including questions and answers to
review and accelerate learning. 304 pages;
$4ß
534 x 8W. Order 20582, only
by

AM -FM -TV Alignment
by Robert G. Middleton. This book tells you all you
need to know about the proper alignment of a-m,
f-m radios and tv sets. Each section of the receiver

analyzed step by step, and the fastest, easiest
methods of alignment are shown. Separate chapters
are devoted to alignment of the following: a -m receivers, f -m receivers, black -and -white tv, color-tv,
f-m stereo multiplex adapters; special chapter on
audio -amplifier frequency -response checks.
160 pages; 534 x 834". Order 20602, only.... $350
is

ABC's of Thermocouples
John D. Lenk. This book provides much-needed
information on the important but little known subject of thermocouples. Provides a basic understanding of how they work, how they are constructed,
and the many ways in which they are applied.
Standard types of thermocouples and their accessories are described; color coding is explained; includes full data on calibrating and methods of compensation control for use in laboratory, flight, data
system, and other environments. Also covers thermocouple readouts, recorders, and controllers.
f225
128 pages; 534 x 834". Order 20586, only
by

Symfact® Guide to TV Servicing
Explains the
normal operation of a given tv circuit, and then
shows exactly the waveform display, voltage, symptoms, picture-tube display, etc., that occur when
any component in that circuit is faulty. This invaluable book, in eight main sections, illustrates and
describes the malfunctions that occur in specific circuits and shows how to identify and overcome them.
Unbelievably practical for fast troubleshooting. $215
160 pages; 534 x 834". Order 20597, only
by Howard W. Sams Engineering Staff.

Practical Power Supply Circuits
John Potter Shields. Provides a thorough understanding of the basic types of power supplies used
in current electronic equipment. Explains the operation of various rectifier circuits-half-, full -wave,
and bridge types-and describes the characteristics
of gas and high vacuum tubes, as well as scr's used
in these circuits. Explains the basics of filters and
voltage regulators; describes solid-state voltage and
current regulation. Includes semiconductor -type
power supplies, converters, and inverters. Provides
typical values and construction data. 112 pages; $250
534 x 834". Order 20571, only
by

These and over 300 other SAMS
Books are available from your local

Electronics Parts Distributor

..

.

HOWARD W. SAMS & CO., INC.
4300 WEST

62nd

ST

INDIANAPOLIS. INDIANA 46258
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BUZIT

TRANSISTORIZED
SIGNAL TRACER
F

ONLY$9.,57DEALER

OR

NET

WITH BATTERIES

NO CLIPS
NO WIRES

MADE IN
U.S. A.

USED FOR TROUBLE SHOOTING
A.F. CIRCUITS I.F. CIRCUITS
R.F. CIRCUITS CONTINUITY
SPEAKERS, ETC.
CHECKS

EXCELLENT FOR TRANSISTOR
RADIOS BECAUSE BUZIT USES
3 VOLT POWER SUPPLY
ASK YOUR ELECTRONIC
PARTS DISTRIBUTOR FOR

ONLY A

Ilite

MODEL NO.

B Z -I

MANUFACTURED BY

WORKMAN
SARASOTA

FLORIDA

leaTett
PRODUCTS tNC

Circle 40 on literature card

Save Time
on PC Board

Repairs!
MODEL IODA

U

Melted solder
disappears up
hollow tip
into tube

The ENDECO Desoldering Iron
Removes Soldered Components
in seconds ... without damage!
Endeco melts solder, then removes it by
Leaves terminals and mounting
vacuum
One -hand
Resolders too
holes clean
operation Temperature controlled for continuous use Ideal for use with shrinkable
tubing 4 tip sizes Quickly pays for itself
Only $18.75 net.
in time saved
SMALLER SIZE AVAILABLE.

SEE YOUR DISTRIBUTOR OR WRITE:

ENTERPRISE
DEVELOPMENT
CORPORATION
INDIANAPOLIS, IND.46220
Circle 41 on literature card
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PF

receiver service data. Specified test
conditions, such as "no signal applied" must be observed to avoid
confusion. The next step, particularly in case of doubt, is to check
suspected transistors for normal
control action, provided the DC
bias system permits this check.
Remember that a leaky coupling
capacitor can produce the same
symptoms as a transistor with collector -junction leakage. If we are
checking the later stages in a receiver, we would keep in mind the
fact that noise voltages are normally present, and may affect the
DC voltage measurements. In other
words, we must be on guard for
reflected trouble.
Most transistor failures are associated with leaky collector junctions. However, if circuit trouble
causes a transistor to "punch
through", the collector junction
will be either open -circuited or
practically short-circuited. An ohmmeter test out-of-circuit will give
either an infinite reading, or a resistance value less than 100 ohms.
Emitter junctions become damaged
less often than collector junctions.
However, if the collector is shortcircuited to the base for any reason, it is possible for the maximum
emitter-base current to be exceeded.
The emitter junction then becomes
either open -circuited or short-circuited.
Technicians often test a suspected
transistor for control action by
bleeding some collector voltage into
the base circuit. However, this test
is not as conclusive as a control action test, to check whether the
transistor can 'be cut off. In case a
cut-off test is impractical (as in
Fig. 10C), the bleed test must be
used. Therefore, to speed up service jobs we must learn how transistor circuits operate, recognize the
basic configurations, know the most
useful tests, and keep the tricks of
the trade in mind.

MOVING?
Don't lose touch

...

RECEIVE PER AS USUAL
(INCLUDE OLD AND NEW ADDRESS)

PF REPORTER

CIRCULATION DEPT.
4300 W. 62nd St.
Indianapolis, Ind. 46206
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BOOK
REVIEW
Audio Amplifier Design:
Farl J. Waters; Howard W. Sams
& Co., Inc., Indianapolis, Indiana, 1967; 160 pages, 51/2" x
81/2 ", soft cover, $4.25.
A combination book which
can be used for study or reference, this book also includes
a number of projects up to and
including a 50-watt, solid-state,
hi-fi amplifier.
Though this book is perfectly
understandable to the educated
hobbyist, is certainid should not
be limited to just those readers.
The author has managed to present an astonishing amount of
information in what seems like
a limited -size book. Design parameters are treated in depth, with
considerable math, but all in
simple algebraic form. For those
readers who do not like algebra,
nomographs are included for
nearly every formula. For instance, nomographs are available
for determining part values such
as power supply filters, feedback
capacitors, base biasing resistors,
screen resistors, etc, etc.
Chapter titles include: Amplifier Theory, R-C Coupling of
Transistors, Drivers, Controls,
and others. Each stage of a typical amplifier is treated separately in its own chapter, and
the final chapter illustrates how
to join the stages to design a
complete instrument.
"Audio Amplifier Design" answers such questions as "How
much amplification is needed?
How many stages will this require? What values of coupling
and bypass capacitors are needed
for a specified frequency response?" Building an audio amplifier should become a simple
project with the help of the information in this book.

Plug in

with a
winner...
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NO TUNER DRIFT
Nuvistors and Transistors are highly
sensitive to drift from ingredients
in most ordinary TV tuner cleaners.
No. 800 Drift has been found to cause call
backs and expensive tuner repairs.
$198 For over 18 months CHEMTRONICS
has been formulating and testing
DEALER this new cleaner in both the lab
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and field. Under the most critical
test, there has been NO DRIFT on
scope patterns. We invite you to try
this test yourself.
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TECHNICAL PUBLICATIONS

o

i

FREE$

vice.*

CATALOG AN D

LITSBATUßS
SERVICES
*CHECK "INDEX

ADVERTISERS" FOR FURTHER INFORMATION FROM THESE COMPANIES

TO

ANTENNAS

-

ALLIANCE
Colorful 4 -page brochure
describing in detail all the features of

65.

-

Tenna-Rotors.

ANTENNACRAFT

66.

New

color brochure describing
all channel antennas.

BLONDER -TONGUE

-

FINNEY -

masts

and telescoping masts.
4 -color brochure with description and technical details on new Finco color spectrum frequency dependent
antennas for UHF -VHF -FM, VHF -FM,
and UHF. Form 20-413.
JERROLD
New 4-page full -color catalog describes the new Paralog Plus antennas.*
JFD
Color Laser and LPV antenna
brochures. New 1967 dealer catalog covering complete line of log -periodic outdoor
antennas, rotators, and accessories.
MOSLEY
Catalogs on CB, Amateur
radio, and TV/FM antennas.
WINEGARD
New 40 -page MATV
catalog features Ultra-Plex amplifier system and installation instructions.*

-

71.

-

72.

-

,73.
74.

-

AUDIO
75.

ALTEC-LANSING

76.
77.
78.
79.

-

-

-

COMMUNICATIONS
80.

AMPHENOL

81.

MOTOROLA

82.

-

Brochure AL -1315describes speaker systems for theaters,
night clubs, auditoriums, arenas, etc.
ATLAS SOUND
Specification sheets
on new models AP-15, AP -15T, and APT 34T paging speakers.
ELECTRO -VOICE
Catalog 167 on
microphones and PA equipment.
OXFORD TRANSDUCER
Bulletin
A -I09 features speaker installation in automobiles, hospitals, and recreation rooms.
SWITCHCRAFT
Bulletin 170 describes seven new audio accessories.
3

-

New brochure tells how
to reach people on -the -move through use
of personal two-way radio.

SQUIRES -SANDERS
titled "Skip is Legal".

BELDEN

-

Brochure en-

-

-

SF US.
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87.
88.

89.

90.
91.

replacement

Pocket -sized TV circuit
breaker cross-reference gives the following
information at a glance. Manufacturer's

part number, corresponding Littlefuse
part number, price, color or b/w designattion. A second glance gives trip ratings
and acquaints you with a line of caddies.
Ask for CBCRP.*
MALLORY
Bulletin 4-82 describes
radial and axial lead tantalum capacitors.*
MILLER
Catalog 167, a 156 -page general catalog with complete cross-reference
guide to the J.W. Miller Line.*
NATIONAL TEL-TRONICS
Flyer
about a new flexible terminal block.
QUAM-NICHOLS
New catalog No.
67 has complete, detailed information on
the entire Quam line.
RELCOA-Tech-Spec Series SR -1 about
sensitive miniature relays.

-

-

-

-

SPRAGUE

93.

TEXAS CRYSTALS
12 -page catalog
of crystals including engineering data,
specifications and prices.

color), communications, transistors, industrial, and automation electronics.*
110. SAMS, HOWARD W.
Literature describing popular and informative publications on radio and TV servicing, communication, audio, hi-fi, and industrial
electronics, including special new 1967
catalog of technical books on every phase
of electronics.*

-

TEST

-

-

95.
96.

97.

98.
99.

101.

-

-

-

-

-

SPECIAL EQUIPMENT

ANDREA

-

Folders on the new line of
color and B/W TV receivers.
103. ATR
Literature about DC -AC inverters
up to 600 watts load.
104. KEARNEY
Folder describes new
"Shock -Shield safety circuit breaker. Instantly senses danger of ground leakage,
105. LUXO
4 -page catalog A-421 about
bench and desk lamps.
102.

-

-

106.

-

WINDSOR ELECTRONICS
Booklet
entitled "The Open Door to TV Profits".

December, 1967

www.americanradiohistory.com

-

Injecto-Tracer.
New full -line brochure inJACKSON
cludes the all -new in -circuit transistor

114.

-

checker with 8" meter.

Two-color catalog
115. LECTROTECH
sheet on new Model V6 -B color bar
generator, the latest improved model of
the V-6. Gives all specs and is fully

illustrated.

-

test in-

116.

All -new
MERCURY
strument catalog.

117.

12 -page
PRECISION APPARATUS
illustrated catalog describes the application
line
of test
and features of a complete

-

118.

120.

-

B & K

100K ohms per volt.*
Ouick reference catalog No.
113. HICKOK
67D gives brief descriptions and prices
for complete test equipment line. Also
specification data on Models CR -35 CRT
tester, GC -660 color generator, and 860

119.

CASTLE TUNER
How to get fast
overhaul service on all makes and models
of television tuners is described in leaflet.
Shipping instructions, labels, and tags are
also included.*
GC-FR -67, the full -line catalog.*
INJECTORAL-24-hour service on any
make tuner is described in colorful brochure.
Colorful broMID -STATE TUNER
chure describes 24 -hour service on any
make tuner.
New 4-page catalog
PERMA-POWER
of TV accessories.
Free mailing
PRECISION TUNER
kit and replacement tuner list for same-day
tuner service.
Brochure
T.V. TUNER SERVICE
lists cost and mailing instructions for
24 -hour service on any make tuner. Repair tags and shipping labels included.
Flyer sheet on current test
VECTOR
tube socket adaptors.

-

New 1967 catalog featuring
test equipment for color TV, auto radio,
and transistor radio servicing, including
tube testers designed for testing latest
receiving tube types.*
112. EICO
New spec sheet describes model
100A4 multimeter with DC sensitivity of

SERVICE AIDS
94.

EQUIPMENT

Ill.

C617, a complete catalog of
the Sprague Line.*

-

-

RCA INSTITUTES
New 1967 career
book describes home study programs and
course in television (monochrome anhi

109.

-

92.

-

Catalog 867, a 56 -page catalog of the complete Belden Line.*
84. BUSSMANN- 12 -page booklet listing the
complete line of BUSS and FUSETRON
small dimension fuses by size and type,
also indicates proper fuseholder
also
shows list prices. Ask for BUS'S Bulletin

83.

LITTELFUSE

100.

2 -color spec sheets on
new Model 650 CB transceivers and Model
C-75 hand-held transceiver.

COMPONENTS

86.

full
vinyl -finished

-

70.

CENTRALAB
24 -page
parts catalog No. 33GL.

6 -page

Colorful new
flyer describes a complete line of UHF,
VHF, & FM antennas. Describes various
types to use depending on local reception
problems.
68. CORNELL-DUBILIER
New 4-page
brochure with instructions for installation
of the AR1OB skyline Series rotor.
69. DELHI
Twelve -page catalog introducing a complete new line of home TV
towers, ham towers, citizen's band towers,
67.

-

85.

-

CLEVELAND INSTITUTE OF ELECTRONICS
Free illustrated brochure
describing electronics slide rule and four
lesson instruction course and grading ser-

107.

121.

-

scopes, sine -square wave
equipment
generators, RF generators, sweep generators with marker adder, Low- and Hi voltage power supplies, VOMS and
VTVMS.
Operating manual for the HC8
SECO
in -circuit current checker for horizontal
output tubes.*
New 12 -page catalog on all
SENCORE
SENCORE products.*
Reprint: "A Guide to the
SIMPSON
Selection of Multitesters." Explains how
to evaluate multitesters before you buy.*
TRIPLETT
Catalog No. 5I -T features
the complete line of VOM's, VTVM's,
analyzers and actransistor
tube and
cessories.*

-

-

TOOLS
122.

16 -page

-

Catalog sheet showing 3 staple
ARROW
gun tackers designed for fastening wires

and cables up to %" diameter.
123. BERNS
Brochure about three models
of pin -crimpers.
124. DIAMOND TOOL AND HORSESHOE
16 -page booklet W-68 describing several lines of wrenches, pliers, snips, and
electronic pliers.

-

125.

ENTERPRISE

DEVELOPMENT

-

Time -saving techniques in brochure from
Endeco demonstrate improved desoldering
and resoldering methods for speeding and
simplifying operations on PC boards.*
126. UNGAR
Catalog of 2 lines of soldering equipment.
127. VACO
Catalog SD -126 describing complete line of Pow' -Rivets for blind riveting.
128. XCELITE
Bulletin N867 describes
hollow -shaft nutdrivers which speed lock-

-

-

-

nut/screw adjustments.

TUBES

129.

130.

AND TRANSISTORS
MOTOROLA
New semiconductor catalog HMA-27 lists device ratings and
characteristics of the HEP line.

-

-

RCA
PIX 300, a 12 -page product guide
on RCA picture tubes covering both color
and black -and -white. Includes characteris-

tics chart, terminal diagrams, industry
replacement, and interchangeability.*

You need this guide for
ACA Color Home service Calls!
RCA'S NEW FIELD SERVICE GUIDE, ERT-200 helps you
make all adjustments on all RCA color sets from 1955
to 1966 that can be performed in the home ... including

step-by-step procedure for replacing a color picture tube.

Three part index lets you look up the set you are working on
by model number, name or chassis number. You'll find the
ERT-200 Field Service Guide indispensable. There's nothing like it on house calls for RCA color sets.
FIELD -SERVICE GUIDE

WHAT THIS GUIDE CONTAINS:

Schematics on all RCA color sets from 1955 to 1966
Field service adjustments (AGC, linearity, centering, etc.)
Convergence, purity and black and white setup
adjustments
Parts lists
Wave forms keyed to test points for majority of chassis
Top and rear chassis views
Photos of typical receivers
Index of models from CTC2 through CTC20
Separate section on tuner schematics
Separate section on remote tuner schematics

RCA COLOR -TV RECEIVERS
1986.1966

See your RCA Tube Distributor today and arrange to get your copy.
RCA Electronic Components and Devices, Harrison, N.J. 97029

The Most Trusted Name in Electronics
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See the caddy

See the fuse box
through the caddy

See the fuses
Through the
fuse box
Through The caddy

See mort profits through
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PLAINES, ILLINOIS

