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Washington’s Birthday Sale
B/W TV with AM/FM Radio

Electronic varactor TV tuner for UHF/VHF and
electronic fine tuning for AM/FM radio ® Powered
4 ways — standard ac, D-cell batteries, recharge-
able battery pack, or 12 V jack system ® 4-1/2"
TV screen 8 Comes with ac cord, shoulder strap,
earphone, and instruction book ® Measures 4-3/4"
X 9-3/4" X 10" and weighs 7-1/4 1bs

#175.00

Stock No. EN521

Bearcat 210

Automatic Scanning Radio

8 No crystals to buy
» Decimal display

#® Automatic search
® Automatic lockout
B Track tuning

1249.95

Stock No. EN210

As easy as a pushbutton telephone, the new Bearcat 210 lets you select, change, and
search all the public service frequencies in your area. And, you never need to buy a
crystal, thanks to Bearcat space-age solid-state circuitry. The Bearcat 210 scans ten
channels twice a second and a special hold feature sets a two-second delay on select-
ed channels, so you hear both sides of two-way conversations. A digital readouttells
you the exact frequencies you're listening to. Never have you been able to hear so
much so easily.

SPECIFICATIONS

Frequency Reception Range — Low band, 32-50 MHz; "Ham’’ band, 146-148 MHz; High band,
148-174 MHz; UHF band, 450470 MHz; “'T" band, 470612 MHz. Also receives UHF from
416-450 MHz. Size — 10-5/8” W X 3" H X 7-5/8"D.

This CONAR sale ends March 1, 1980.
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Wayne C. Brandenburg, C.E.T.

Television
Casebook:

b. A Day
at the Bench

My favorite TV shop in the entire
world is situated on a very busy street in
Washington, D.C. As a business, it has
survived more than 75 years in the same
location. It began as an electrical shop
that did residential wiring and electrical
repairs. Then, as electrical appliances
became more and more available, the
company expanded their operation to
include the sale and service of these
items.

This is probably the key to their
success; they are equipped for the sale
or service of just about any device that
consumes electricity. Many shops that
base their business solely on TV sales
and service seem to experience a few
“slumps” during the year. This is partic-
ularly true during the summer when
the customer is more inclined to go on
vacation rather than face the summer
re-runs on TV. At the shop, however,
they have air conditioner sales and ser-
vice to keep them busy. They also have
a large window display of electronic
gadgets and gimmicks that visitors to
the nation’s capital can take home as a
present for Aunt Betsy.

Practical TV Servicing Case Histories

2 NRI1 Journa!
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For the technician, the place 1s a
virtual paradise. You can repair televi-
sions, radios, "air conditioners, lamps,
hair dryers, toasters, vacuum cleaners,
refrigerators, and on and on.

The place is owned by two gentle-
men who are as different in personality
and business philosophy as they are in
physical appearance. This may be
another key to success. The amalgama-
tion of two such diversified points
of view usually leads to the truth.
Examples of this phenomenon would be
when one man wants to charge too
much while the other charges too little,
or when one rules the staff with an iron
hand but the other is more like a friend.
In situations such as these, the com-
promise that is reached is usually the
best for the business.

During the fall glut of television
repairs, they often call me in as a TV
bench technician on a piecework basis.
I love to do bench work and visit with
my friends. I usually manage to find
time in my busy schedule to help them
with - the work load. I made the
following repairs on just such a day.

THE GE MAN AND OTHERS

For the first job, I was steered to a
19-inch solid-state GE color set. There is
nothing really interesting to say about
the TV except that three technicians
had worked on it in the previous week.
One of these was the GE service repre-
sentative. I began to wonder how I get
myself into situations like this.

One of the owners, who is a rather
good technician in his own right, got me
started by telling me what had been
done so far. “The GE man found a
shorted rectifier and a blown fuse in the
power supply.” Figure 1 shows the
power supply for this GE19QB chassis,
In Fig.1, the shorted rectifier is labeled
Y400 and the fuse F404. When I
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examined the set, I found two shiny,
new parts.

Since both parts had failed, I
assumed that something connected to
the 139 volt source had become
shorted. This would cause considerable
current flow, enough to short the recti-
fier, and open the fuse. My first test,
then, was to measure the resistance
between the fuse holder and ground.
Any short would show up here. I was
expecting a reading of zero ohms, but,
much to my chagrin, the meter regis-
tered infinity — nothing like starting at
a dead end!

I decided to apply power to the set
and wait for a smoke signal or some-
thing. Nothing happened. A voltage test
at the fuse holder proved that there was
indeed 139 volts, but the set still acted
like it was dead. Next, I reasoned that
the 139 volt supply is used to.power the
horizontal sweep circuits shown in
Fig.2. Aside from horizontal sweep and
high voltage, this circuit uses rectified

horizontal signals to supply some of the
dc voltages used elsewhere in the set.
Here was the place to begin.

A voltage test at the collector of
Q206, the horizontal output transistor,
produced a reading of zero volts. The
collector is connected to the 139 volt
source by way of the flyback, T204,
and a 10 ohm resistor, R250. R250 was
open.

This large resistor is mounted on the
back of the chassis, down under the
picture tube. Changing it was difficult,
so I decided to check for shorts before
applying any power. The resistance be-
tween the emitter and collector of Q206
was 200 ohms. Now, a shorted tran-
sistor will ailmost always read zero ohms
from emitter to collector. The high
reading of 200 ohms was unusual but
still the transistor was defective so I
replaced it.

When I applied power to the set, it
worked for about 10 seconds, then
Q206 shorted again and F404 blew. Oh
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FIGURE 2. GE19QB CHASSIS-HORIZONTAL CIRCUITS.
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boy! I had used a Sylvania replacement
transistor (ECG163), which costs us
about $13. Wonderful — I had made an
expensive mistake.

In cases like this, I do what all
experienced technicians do — grasp at
straws! The collector of the transistor
has three parts that are connected from
it to ground: the damper diode (which
tested good), C233 (which also tested
good), and C234 (which fell apart in my
hands). You can find C234 in Fig.2
somewhere below the flyback. If you
follow the wiring, you will see that it is
indeed between collector and ground.
These capacitors are used as tuning for
the flyback, especially during horizontal
retrace. An open capacitor causes a
much higher voltage to appear at the
collector and the transistor dies a swift
death.

So, I changed the capacitor and
installed another $13 transistor, know-
ing that I had finally solved the prob-
lem. When I applied power again,
the ac fuse (F401) blew in 10 seconds.
Did I mention that “piecework” means
that you only get paid for what you fix?
Mercy!

Well, back to the power supply. I
connected my vom to measure the
current at the fuse, F404. Then I
plugged the set into a variable line
transformer and started to turn the
voltage up slowly. When I had reached
only 30 volts ac, there was already 1/2
ampere registering on the meter. I left
the test set up in this condition and just
stared at the set — a beaten man.

Then a thin column of smoke began
to rise from a resistor in the power
supply. This resistor was labeled R246,
but don’t look for it in the power
supply schematic. Look instead at Fig.2,
the horizontal circuit. You guessed it,
Y214 was shorted. This caused the
overheating resistor, and since the cir-
cuit is connected to the 140 volt supply,
it also caused the fuse to blow.

It’s amazing how much a repair like
this can affect you — physically. Chang-
ing the rectifier finally completed the
repair, but I was feeling a little damaged.
I took the opportunity to escape for
a very early lunch with one of the
owners (the friendly one)!

MACHINE GUN SONY

The next set was rather easy. It was a
9-inch Sony color set, model KV9000U.
The customer complained that the set
made “‘machine gun” noises whenever it
was turned on. Naturally, I immediately
assumed that there would be a high-
voltage problem that caused consider-
able arcing.

I was rewarded instantly. With the
cabinet removed, I could see bursts of fire
coming from the high-voltage multiplier
and arcing to the metal chassis. The
multiplier is the large sealed package
shown in Fig.3. It’s a little hard to get at
in this Sony, but replacement is the cure.

FIGURE 3. A HIGH-VOLTAGE MULTI-
PLIER. THE BURNED SPOT INDICATES
THAT THE DEVICE IS DEFECTIVE.

I called the local Sony representative
to see about the cost and availability of
the part. It was not in stock (meaning
a delay of about four weeks) and the
cost was $38 (or about $50 to the
customer).

January/February 5
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FIGURE 4. SONY KV1510 PICTURE TUBE CIRCUITRY.

A TV WITH THE BLUES

I was greeted next by a Sony
KV1510 TV. This is a 15-inch color por-
table that was displaying a predomi-
nantly blue picture. Everything else
seemed to be fine so I began to dis-
assemble the set.

In a case like this, I usually begin at
the picture tube. Sony uses what it
calls a “one gun” picture tube. The tube
does have three separate sets of cath-
odes, however, so it is still possible
to have a problem with one color but
not another. The picture tube tester
revealed the fact that the tube was
good.

My next step was to measure the
voltages around the picture tube socket.
A wrong voltage here would steer me to
the cause of the excessive blue in the
picture. All the voltages were normal
except the 30 volts that was present at
pin 3, the blue cathode.

This then was the cause of the blue
screen. A picture tube works like any
other vacuum tube. A cathode is heated
to produce free electrons that travel to

6 NRI Journal

the anode. In the picture tube, the
anode is the phosphor coating inside the
glass. This coating is connected to a high
positive .potential (around 25 kV) so
that the electrons are attracted toward
it. Between the cathode and the anode
is a control grid. When a negative
potential is applied to the control grid,
it acts to limit the flow of electrons. A
more negative control grid decreases the
electron flow. This is how the tube is
controlled. The important thing to
remember is that the control grid must
be more negative than the cathode.

Now, turn your attention to the
Sony schematic in Fig4. You will
notice that the cathodes are at about
+93 volts while the control grid is only
about +10 volts. In other words, the
control grid “looks like” it is more
negative than the cathode. Doesn’t seem
right? Try this: Connect the positive
lead of your voltmeter to the cathode
and the negative lead to the control
grid. What do you think it would read?
In the case of this Sony, it would read
-83 volts. The control grid is 83 volts
more negative than the cathode.

www.americanradiohistorv.com



Well, in this set the blue cathode had
only +30 volts. That meant that the
control grid was only 20 volts more
negative than the cathode. No wonder
the picture was so blue!

I next tumed my attention to the
blue video amplifier, Q406. The collec-
tor showed the 30 volts that I had
measured at the picture tube but the
other side of the collector load resistor,
R417, was receiving 155 volts as adver-
tised. The base and emitter voltages
were normal so I suspected an open
R417.

The resistor was not actually open. It
had increased in value to about 100 kil-
ohms. A new 12k-ohm resistor cured
the blues.

SNAKES TO UNTANGLE

The next repair was the type that I
really dislike. The set in question was a
19-inch Philco color portable. The tuner
had been diagnosed as being defective,
so one of the other technicians had
removed the tuner and sent it out for
repair. So far, so good! Here was the
problem: In removing the tuner, the
technician simply cut all the wires
(about 10 of them) so that one-half inch
of each wire was left on the tuner for
identification. Then when the tuner
came back repaired, the technician
could match the wires by color, solder
them, and he would be done. Well, the
tuner came back without the wires!

I was faced with a repaired tuner that
somehow needed to be attached to a
snake pit of wiring. When I do this kind
of a job, I always draw a sketch of the
tuner and a little road map of the wiring
— just in case.

Anyway, the problem was solved
through hard work. I had to follow each
cutoff wire to the chassis to see where
it was connected. Then 1 had to locate

this point on the chassis schematic to
see what part of the tuner was con-
nected here. And finally, I had to use a
pictorial view of the tuner to discover
which lug on the tuner I should connect
the wire to.

It wasn’t a particularly difficult job,
but it would have been much easier if
it had been done properly in the begin-
ning.

WHEN A REPAIR
REALLY ISN'T

The last job that I worked on that
day was really a simple one. So much so
that I won’t bore you with a lot of
schematics and explanations. It was
simply a Zenith color set with a bad
horizontal output tube. I replaced the
tube and took a fast glance at the screen
to be sure that the picture had come
back. Then I set about doing all the
routine work like tuner cleaning and
reassembly.

Just as I was about to cash in and go
home, one of the owners told me that
the Zenith “wasn’t acting right.” I
went back to take a look and sure
enough, it was popping in and out
of focus all by itself. I removed the
back again and looked for the cause
of the trouble.

Every picture tube has a grid that is
used to focus the electron beam. If you
can’t see distinct scan lines in the
picture, then you don’t have proper
focus. The focus grid is usually supplied
with a voltage that is about one-fifth the.
second anode voltage (in conventional
picture tubes). This voltage can be
supplied in many ways, but Zenith uses
the voltage-divider method. A voltage
divider exists between the second anode
and ground to supply the correct focus
voltage. A control is provided to make
fine adjustments.

January/February 7
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FIGURE 5. THE CRACKS IN THIS FOCUS
VOLTAGE DI!VIDER INDICATE THAT IT
HAS FAILED.

The Zenith voltage divider that was
used 8 to 10 years ago was notorious
for failure. The one that I removed from
this set is shown in Fig.5. Notice the
cracks running across the top of the
divider. 1 have replaced hundreds of
these, all with the same crack.

Well, I was finally on my way home.
I had repaired four sets and ordered a
part for one more. I couldn’t decide if it
had been a good day or not. The next
time I visited the shop, they presented
me with a brace of remote control
televisions, all needing work on the
remote circuitry. But, that’s a tale for
another time.

About the Author

8 NRI Journal

Wayne Brandenburg, who joined NRI’s
writing team in 1977, is currently a free-
lance writer and TV repair technician.
Wayne received a B.S. in Industrial
Arts from California State College in
California, Pennsylvania, and since grad-
uating has been involved in the electron-
ics field. He has taught electronics and
industrial arts courses at the high school
and college levels, and has also taught
at an electronics school. Wayne has
written three books for McGraw-Hill
to be used in teaching high school
electronics. Wayne says, “The world
runs on technology — technical careers
are the key to a good living.”

* I FoUnD YOUR TROURLE — IT WAS JUST ONE

OF YouR TUBES *
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Washingron’s Birthday Sale
-
Q$

Test and Tune Kit B

el e M T

Get top performance frcm your car.
This Test and Tune Kit includes the
following instruments in an attractive,
durable travel case.

8 VVacuum and Fuel Pump Tester
B Dwell Tachometer
® Compression Gauge

B DC Timing Light —u,@

B Complete Instructions

Stock No. TO970 544-95
Spark Plug Cleaner

Easy to use! Just insert a spark pluginto the neoprene
grommet and press the button. Uses a 12 V battery
to drive a 5000 rpm impeller that scoops up fine
silicon carbide and cleans fouled plugs. Comes with
a spark plug gauge for setting correct gap after
cleaning.

Stock No. AC728 $7050

Inductive Tach

This precision electronic instrument
can accurately determine the speed in
rpm of any spark ignition engine. Hold
the tachometer close tc the ignition
and read the rpm. For use when you
need to know engine speed. It has two
scales: 0 — 5000 and O — 15,000 rpm.
Built-in battery check. No external
power needed. Operating manual in-
cluded.

Stock No. AC040 $35 so
Sale Ends March 1, 1980
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CONAR presents
Poriable Oscilloscope from Non-Linear

This new portable 15 MHz oscilloscope
includes external and internal trigger.
It weighs less than 3 pounds and
can operate from batteries or
the ac line. Battery and
charger unit are
included.

$318

Stock No. WT015

SPECIFICATIONS

Features — 15 megahertz bandwidth, external and internal trigger, horizontal input, automatic
and line sync modes, 3% accuracy on all functions. Vertical Gain — 0.01 to 50 volts per division
{12 settings). Time Base — 0.1 microsecond to 0.5 second per division {21 settings). Power — less
than 15 watts; battery or line operation with batteries and charger unitincluded. Options — 10:1,
10M probe and leather carrying case. Dimensions — 2.9 H X 6.4 W X 8.0” D.

% MHz Solid State 3” Scope

This new 5 MHz, 3" scope has a vertical sensitivity of 10 mV /division.
and is equipped with a CB modulation monitor. It includes a Z-axis
input for intensity modulation and can be externally synchronized.

This multi-purpose instrument is ideal for bench testing, field
troubleshooting, checking modulation waveforms,.
aligning i-f and rf amplifiers, tracing signals,
and comparing audio signals for
performance

checks.
$285

Stock No. BK1405

SPECIFICATIONS

VERTICAL AMPLIFIER — Deflection Factor: 10 mV/division or better. Response: DC, DC-5
MHz (-3 dB), AC, 2 Hz—5MHz (—3 dB). (Direct deflection terminals allow waveform display to
450 MHz at reduced sensitivity.) Overshoot: 5% or less. Maximum Input Voitage: 300 V (DC
+ AC peak) or 600 V p-p. Input Impedance: 1 megohm shunted by 35 pF. Attenuator: 1, 1/10,
1/100 multiplier, 15%. Gain Control Range: Continuously variable range greater than 22 dB.
HORIZONTAL AMPLIFIER — Deflection Factor: 300 mV /division or better. Response: DC-250
kHz. Input impedance: 1 megohm shunted by 30 pF. Rated Maximum Input Voltage: 100 V p-p.
SWEEP SYSTEM — Type: Recurrent. Time Base Ranges: 10-100 Hz, 100-1000 Hz, 1-110 kHz;
continuously variable between ranges. Sweep Linearity: £5%. Synchronization: Internal, nega-
tive, external. Signal Required for Sync: {Internal) More than 1 D1V deflection on crt. (Exter-
nal} More than 2 V p-p. Direct Deflection Terminals: 10 V/division sensitivity or better; 2.2 meg-
ohms shunted by 25 pF (or less) input impedance. GENERAL — Size: 6" H X 7-1/2""W X 12D

(156 X 19 X 30 cm).
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Winterizing Your Car

January is probably the coldest time
of the year. It is also the time of year
when most people experience problems
with their cars. Many of you probably
remember all too well rushing out to
your car on a freezing morning last year,
only to find the battery dead or, even
worse, the radiator cracked.

This year you can avoid these incon-
veniences by winterizing your car.
Winterizing your car is a form of insur-
ance — it protects your car from major
cold weather problems and costly
repairs. If you have not winterized your
car yet, it’s still not too late to do so.

CHECK COOLING SYSTEM

Making sure that your cooling system
has the proper amount of antifreeze is
probably the most crucial step in
winterizing your car. Without anti-
freeze, the water in your cooling system
would freeze. As water freezes it
expands, and could cause pipes, hoses,
and even the engine block to crack.

If you are unsure of the amount of
antifreeze in your cooling system, you
can purchase a hydrometer (for a very
reasonable price) and check the anti-
freeze yourself. A hydrometer is a small

January/February 11
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eyedropper-like instrument with several
colored balls in the tube. (Make sure
that you get a hydrometer for checking
the antifreeze, and not for checking the
battery.)

To check the coolant, first run the
engine and let it reach operating
temperature to make sure that the water
and antifreeze are sufficiently mixed. If
you have just added antifreeze prior to
the test, let the engine run for 15 to 25
minutes. Turn off the engine, allow it to
cool a little, remove the radiator cap (do
this carefully to avoid the risk of
coolant spraying out), and draw a small
amount of coolant into the hydrometer.
The more balls that float in the coolant,
the lower the temperatures your coolant
will withstand. If the hydrometer uses
five balls, all five balls floating indicates
that your cooling system can withstand
temperatures as low as -44°F (-42°C).

HEATER VALVE

RETURN HOSE

CYLINDER-HEAD
WATER JACKET \
CYLINDER-BLOCK ™8

WATER JACKETS

If no balls float, your coolant is mostly
water and will freeze at the normal
freezing point of 32°F (0°C).

While checking your car’s antifreeze,
you should also check the condition of
the radiator. Muddy or rusty coolant
indicates that there are scale or rust
deposits in the coolant. These deposits
can clog your cooling and heater core
system, and eventually cause over-
heating of the engine. It is always a
good idea to flush your radiator with a
cleaning agent, such as a solution of
washing soda and water, and replace the
antifreeze with a fresh solution. Most
manufacturers recommend a"50/50 solu-
tion of water and antifreeze, or greater
concentrations of antifreeze if you live
in very cold regions.

You should also check for cracked or
kinked radiator and heater hoses. Figure
1 shows the cooling and heating hoses

HOSE TO
HEATER

UPPER
HOSE

Ll < RADIATOR
LOWER RADIATOR

TANK

FIGURE 1. A CUTAWAY VIEW OF THE COOLING SYSTEM OF A V-8 ENGINE SHOWING

HOSES THAT SHOULD BE CHECKED.

12 NRi Journal
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that should be checked in a V-8 engine.
If the hoses are kinked, sufficient
coolant may not be getting to the
engine. Cracked hoses will eventually
break.

BATTERY MAINTENANCE

A dead battery is no fun. You
usually discover that your car battery is
dead at the most inopportune times,
like the morning of an important job
interview or when you need to drive
to the airport to catch a flight. At any
rate, with proper battery maintenance,
you won’t have to deal with the in-
convenience of a dead battery.

Check to make sure that there is an
adequate supply of electrolyte in the
battery. The electrolyte level should
cover the battery plates visible just
below the filler caps. If the electrolyte
level does not cover the plates, add
water to replenish the elecirolyte. You
should try to use filtered distilled water
if possible.

Check the battery cables to make
sure that they are tight, and that there
are no frayed sections with bare conduc-
tor showing. Frayed cables can cause
poor operation of the electrical system,
and prevent proper charging of the
battery. Therefore, you should replace
frayed cables. If you cannot get a
replacement cable right away, then wrap
electrician’s tape around the frayed
section until you can replace the
damaged cable.

Dirty battery terminals, like those in
Fig.2, will also prevent proper charging
of the battery. Scale and lime deposits
build up on the battery parts and must
be cleaned off periodically. A solution
of baking soda and warm water applied
to the battery posts and terminals with
a toothbrush will usually reamove these
deposits. You can also scrape the top
and sides of each terminal with a

Courtesy Delco-Remy Diviston
of General Motors Corporation

FIGURE 2. BATTERY CABLES WITH DAM-
AGED INSULATION, BROKEN OR LOOSE
STRANDS, OR EXCESSIVE CORROSION
SHOULD BE REPLACED.

pocketknife to ensure a good charge,
and then either grease the terminals or
spray them with a silicone spray to keep
them from oxidizing.

There are several other reasons why a
battery may not be able to hold or take
a charge. One reason is that the lead of
the battery plates may be old and worn.
This condition usually requires replace-
ment of the battery. Another reason is
that the battery may not be getting
sufficiently charged by the alternator.
This may be due to a loose fan belt that
does not drive the alternator pulley fast
enough. Make sure that the fan belt is
tightened to the proper tension. Check
your service manual for the proper
tension specifications, or have the belts
checked at your local service station.

If your battery is dead and you need
to jump-start it, always remember that
the red cable goes to the positive termi-
nal and the black cable to the negative
terminal or chassis ground. To properly
jump-start a car, the positive cables
should be hooked up first from the
good battery (of the running car) to

January/February 13
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the dead battery. Then the black or
negative cables should be hooked up
in the same order. Don’t stop the engine
of the car with the good battery. Wait
a few minutes to let the dead battery
absorb some current, and then try to
start the car. Do not grind away on the
starter or flood the engine when doing
this. Once the car has started, however,
let it run for about 15 minutes to develop
a good charge.

Other times the battery may not be
dead, but current may not be passing
between the terminal and terminal post.
Sometimes you can revive a battery like
this by driving a nail about a quarter of
an inch between the terminal and post
to complete the charge. This procedure
should only be used in emergencies, and
at first chance clean the terminals as
mentioned earlier.

PROPERLY TUNED CAR

Experts have estimated that 80% of
an engine’s wear occurs during the
winter, so it is advantageous to have a

properly tuned car to hold up against
the wear and tear of winter. Aside from
a tuneup, there are a few other checks
to consider.

A cracked or ill-fitting distributor
cap will allow moisture to get into the
distributor, preventing starting. You
should check the distributor cap and
rotor for cracks and pits, and general
wear. Even if a distributor cap does not
appear to be loose, you may find that
replacing it will help start a dead car.

If you suspect that there is moisture
in the distributor cap, wipe the inside of
the cap with a clean, dry cloth. If that
doesn’t work, you can spray the inside
of the cap with silicone spray to dis-
place the moisture. However, you
should avoid doing this often because it
does leave a film of silicone in the
distributor.

SAFETY CHECKS

Safety checks are an dimportant
aspect of winter driving because they
protect you, your car, and the other

FIGURE 3. ALWAYS TURN YOUR STEERING WHEEL IN THE DIRECTION OF THE SPIN.

14 NRI Journal
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driver. One safety check is to make sure
that your defroster works. Otherwise
your visibility will be decreased. One
day 1 had to keep pulling over every
quarter mile on the highway to scrape
my windshield because my defroster
wasn’t working, and it wasn’t even
sleeting outside!

Another safety point to remember is

direction of the spin. This means that if
the back of your car starts to spin out
toward the left, then you should tum
the wheel toward the left to correct the
spin, as shown in Fig.3. Also, make sure
that your tires have enough tread on
them to avoid skidding.

If you follow the steps I've outlined,
you should be able to depend on your

car to start like a charm on those
ice-cold mornings.

Abogt the Author...

" ﬁ Laura Blalock, a publications editor, has
f " been with NRI for several years. Her interest
in cars stems from her involvement in the
preparation of NRI’s Automotive course.
Since then, Laura has become quite handy
with automobiles. She enjoys making minor
repairs and doing maintenance work on her
own car. According to Laura, “I’'m happy to
see that more and more women are tackling
repair and maintenance problems that for-
merly baffled them.”
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This issue, we’ll meet two alumni
who have attained different types of
success. One runs his own business; the
other has written a book. Still, though
their efforts were directed toward dif-
ferent ends, both have actually achieved
the same result — the satisfaction that
accompanies reaching a personal goal.

HARRY WELCH:
TV/AUDIO EXPERT

For over five years, Harry A. Welch,
of Meredith, New Hampshire, has
owned a TV/stereo sales and repair shop
in the nearby college town of Plymouth.
“My NRI course enabled me to set up

16 NRI Journal

Accomplishments
by Golleen Bohr

my own business in TV and stereo. All
the things that I am now doing are a
direct result of NRL.”

In 1974, Harry retired from the Air
Force after a 20-year career as a naviga-
tor. Although the Air Force had given
him an introduction to electronics,
Harry had no prior training in TV/stereo
servicing before enrolling with NRL

Harry first encountered NRI through
a friend. He examined his friend’s text-
books and liked what he saw. Harry was
particularly impressed with the balance
of theory and practice in NRI courses:
“NRI gives you the theoretical back-
ground to understand what you’re
doing, but it spends most of its time on
the practical side of servicing. It shows
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HARRY WELCH

you what you need to make equipment
work.”

Today, Harry sells television, audio,
and car stereo equipment, handling
most of the servicing work himself.
“NRI brought me up to date with
today’s electronics and gave me the
experience I needed to ‘walk through’
any servicing problem.” Since opening
his business, Harry has recommended
NRI to his customers interested in
learning more about TV and stereo
equipment. “Just the other day, one of
my customers walked into the shop and
proudly announced that he was now an
NRI student — on my recommenda-
tion.”

Harry’s training and experience
qualified him to teach an adult educa-
tion course in electronics at a com-
munity college. He is currently in an
advisory position at a local technical
school. Harry compares the quality of
education at NRI with that of technical
schools: “I consider NRI to be on an

equal plane with technical schools.
However, NRI costs less and gives you
more time to work on your equip-
ment.”

Harry encourages NRI students to
stick with their courses. He says the
rewards will be well worth the effort:
“Don’t try to take shortcuts in your
studies. Every word is a gem, and you’ll
only cheat yourself by hurrying through
the course or stopping in the middle of
it.”

Harry also has advice for NRI
alumni: “Once you take the course, all
you need is self-confidence. As far as
training is concerned, NRI has made
you well-armed for success.”’

Harry has a large family, and three of
his six children are still in school. His
NRI training has allowed him to supple-
ment his Air Force pension with the
income from his profitable business.
According to Harry, “NRI made me feel
that the course was designed with me,
personally, in mind.”

WILLIAM BOYER: W3AMQ

William H. Boyer of York,
Pennsylvania, a 1953 graduate of NRI’s
Radio and Television Servicing course,
has recently written The History of
York Amateur Radio Club, a historical
account of one of the country’s oldest
radio clubs. The York club dates back
to 1932, 16 years after the formation of
the country’s oldest radio club in
Tacoma, Washington.

William spent five years researching
his book and two years writing it.
According to William, “It took me a
year and a half just to get all the
names!” The result is a 67-page work,
generously illustrated with photographs.
William’s book is endorsed by Senator
Barry Goldwater (R-Ariz.), K7UGA,
and by the American Radio Relay
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WILLIAM H. BOYER

League (ARRL), of which William has
been a member for over 25 years.

For most of his life, William has
worked in jobs requiring an electronics
background. For 18 years, he worked
for General Electric in their electronics
testing lab. He says that completing his
NRI course led to a promotion.
William’s work involved a variety of
responsibilities, including production,
inspection, and supervision.

In 1958, however, GE relocated to
Lowell, Massachusetts, but William
chose to remain in York. He then
worked for the Central York School
District, in charge of all aspects of
school building maintenance, including
maintaining the electrical systems.
William was employed by the school
district for over 19 years.

William has been active in the ARRL
and the York club since he received his
amateur radio license in 1954. The late

18 NRI Journal

Charles K. Waelde, an active member of
the: York club for many years, per-
suaded William to write the club’s
history. William dedicated his book to
Waelde, thanking him for his inspira-
tion.

According to William, his work is
“not a dry history book. It has a lot of
humor and many interesting photo-
graphs to make it enjoyable for any
reader.”

William is particularly enthusiastic
about the endorsement given by Sen.
Goldwater, himself an amateur radio
buff who acquired his first license over
50 years ago. Commentaries by Sen.
Goldwater, officials of the ARRL, local
historians, and radio experts are
included in William’s book. “Senator
Goldwater received the finished book
and was very pleased. He highly recom-
mends it.”

Copies of William’s book are being
placed in the Martin Memorial Library
in York, the museum of the Historical
Society of York County, and the Ameri-
can Radio Relay League Museum and
Library in Newington, Connecticut. In
addition, William has graciously donated
a copy of his book to the NRI library in
Washington, D.C. Inside, he wrote the
following words:

“It is a pleasure to present this book
to the National Radio Institute Library,
Washington, D.C., with deep apprecia-
tion of the dedicated personnel who
have helped make this accomplishment
possible.”

If you have an interesting story to
tell, or if you know another successful
NRI student or graduate, please drop a
line to Managing Editor, NRI Journal,
McGraw-Hill CEC, 3939 Wisconsin
Avenue, Washington, D.C. 20016.
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CONAR Transistorized Volr—Olmmerer

EASY TO BUILD — EASY TO USE

o
0 g" 60'\) ® Printed circuit board construction makes
e L : -
05 -“-t o\e assembly easier and faster. The complicat-
\N ﬁ S ed and time-consuming job of wiring

switches has been eliminated. Switches
simply plug into the circuit board. ® Bat-
tery operation means total portability,
plus instant-on without warm-up ® A
single cable is used for all function — ac,
dc, ohms — no switching. ® Combination
handle also serves as a tilt stand. ® Cal-
ibration controls are accessible without
removing cabinet. ® Two extra zero-
center dc scales provide for special mea-
surements. ® Huge, full-view 6°° meter

349-95 34]-95 gives accurate readings at a glance.
Assembled Kit Form ® Polarity reversing switch also works
Stock No. WT212 Stock No. UK212  on ohms scale to make testing semicon-

ductors easy
SPECIFICATIONS

7 DC Voltage Ranges: 0-1.2, 0-3, 0-12, 0-30, 0-120, 0-300, 0-1200. 7 AC Voltage Ranges: 0-1 .2,
0-3, 0-12, 0-30, 0-120, 0-300, 0-1200. 7 Ohms Ranges: R X1,RX 10,R X 100,R X 1k,R X 10k,
R X 100k, R X 1 megohm. Accuracy: 3% of full scale, ac and dc. AC Frequency Response: 3
dB-20 Hz to 6 MHz. Usable to 15 MHz. Power Requirements: 9 Volts dc — transistor radio
battery; 1.5 volt "'C" cell. Dimensions: 5-3/4" H X 10-3/4"" W X 2-3/4" D.

CONAR ModE 214 TransisTorR Tester

i

Special attention has been given to the de-
velopment of this transistor test kit. The
CONAR 214 is easily constructed, provides
accuracy in test results, and is useful in
day-to-day servicing work. Its usefulness is
- expanded by its ability to test field-effect
$47-50 $56.5O transistors. Don.’t'buy any transistor that
Assembled Kit Form does not have this important feature.

Stock No. WT214 Stock No. UK214

SPECIFICATIONS
Tests — Standard (bipolar) transistors: leakage, 0-200 UA; dc current gain (Beta): 2 ranges 0-50,
0-500. Field-effect transistors: bias point; |dss; 0-20 mA; transconductance; GM 0-50,000 Umho.

Accuracy — 110%. Power Requirements — Built-in battery supply. Meter Movement — 200 UA
d’Arsonval, fully protected, burnout proof. Size — 5-3/4"" H X 10-3/4" W X 2-3/4" D, 5 Ibs.

Sale Ends March 1,1980
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Ted Beach
K4AMKX

20 NRI Journal

Well, I had the opportunity to listen
in on my first Get Together the other
day. On October 23 I was visiting
a fellow ham (WB4MJF) here in Arling-
ton, Virginia. It suddenly occurred to me
that it was Tuesday evening, and Randy
has a Heath SB104A that works just
beautifully. Unfortunately, I didn’t have
a copy of the latest NRI Journal with
me, and I couldn’t remember which band
was scheduled for October 23!

I quickly called my home QTH and,
after some rather wild explanations to
my wife, found out that she couldn’t
find my copy of the Journal. A couple
more phone calls to fellow employees
also netted me a big fat zero.

By now it was getting on toward
9:00 p.m. so it looked as if I would miss
out on the cw part, whatever band we
were set for. Just then the phone rang.
It was my wife saying that she had
finally found my copy of the Journal.
In less than a minute, she had found the
schedule on page 34 of the September/
October issue, and I had Randy’s rig
tuned up on 3730.

I’'m not at all familiar with the
SB104, so I decided to hunt around a
bit and just listen to see if I could hear
anyone calling CQ NRI or talking about
NRL

No luck. Looking at my watch I saw
that it was a bit after 9:00 p.m., so
maybe I'd better swing on up the band
to try SSB on 3980. It could be that
everyone had finished with the cw
portion by then.

I heard a couple of very loud W3’s
and a couple of W4’s near the frequency,
but no one was talking about NRI. I
thought I’d try to find a “quiet” spot
and try calling CQ NRI myself a couple
of times. Randy checked me out on the
tune-up procedure, and after a couple of
minutes I tried a couple of tentative
“CQ NRI” calls.

No response. So I moved up a bit to
just below 3985 and tried again. Still
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75/80 15 40
JANUARY 1 8 15
FEBRUARY 5
MARCH 4 11 18
APRIL 1 8
TIMES:
Ccw 8:30 - 9:00 p.m. EST
SSB 9:00 - 9:30 p.m. EST

*+5 kHz in case of QRM or QRN

NR! “GET TOGETHER" SCHEDULE FOR 1980

. |

75/80 15

22 29

12 19 25 {

25

15 22 29
FREQUENCIES: cw* SSB*
15 Meters 21.150 21.400
40 Meters 7.130 7.280
75/80 Meters 3.730 3.980

nothing. In fact, I wasn’t hearing any-
thing but noise in the receiver about
then. We tuned around some more and
heard only a couple of very weak
stations.

I asked Randy if he was sure the
75-meter antenna was connected to the
rig, and he replied that he didn’t have an
antenna for 75 meters! He said he
always used his slightly long 40-meter
sloper on 75 and always had excellent
results with his local QSOs! Wow! Sur-
prisingly, the SWR wasn’t too bad, so
some power must have been getting out,
but no one heard me, and I could barely
hear anyone else.

We did some more tuning around,
but I gave up trying to call CQ. After a
few more minutes of listening, I thought
I heard a couple of stations talking
about NRI, so I listened very closely.
Unfortunately, the two stations in QSO
were both very weak (they were both
W2’s), and there was some sideband
spillover covering them coming from a
nearby station. This combination of
circumstances made it impossible to get
even a complete call sign from either of
the stations, much less a name or QTH.

By this time it was well after 9:30
p.m., but I did stick around and tried

listening up and down the band for a
few more minutes before calling it quits.

All in all, I would have to say it was a
rather discouraging evening, but on
another night things might be better. As
a result, I now have incentive to get
going and repair my own rig (finally!)
and try the NRI Get Togethers again.
It'll have to be on one of the high
bands, however, since 1 do not have
antennas for anything lower than 20
meters right now. When the weather
gets a little better I'm planning to do
some antenna work, so perhaps this
spring I’ll be able to listen in on 40 or 80.

In the meantime, be sure to check
out the box with the schedules for the
Get Togethers for January through
April, and try to get on for an NRI
QSO. I'll be joining you when and if I
can!

Now let’s see who we have heard
from since last time. Not too many
people have written in recently, so the
list is pretty small. Remember, if you
haven’t yet written in to let us know
who you are and what you’re doing,
your name and call will never make it to
the pages of the NRI Journal, and we’ll
never know you’re out there! Please, do
write to let us know you’re there.

January/February 21

www americanradiohistorv.com



Andy KA4EIG
Bill W3AMQ
Ray WDSECSW
Ted KBSOF
Carl Ws5XQ
Regis WBGQNU

*Just Upgraded — Congratulations!

A* Tavernier FL

— York PA

= Laverne OK

A* Lake Jackson TX
E Ada OK

T Wichita KS

KA4EIG has graced these pages a
number of times in the past, and we’re
pleased to announce that Andy has
upgraded this time from Novice to
Advanced. Andy says, “The code was
fairly easy, although I failed it on my
first attempt August 2. The General
theory test was duck soup, thanks to
my NRI course, but I just sneaked by
the Advanced test.” The important
thing is that you made it, Andy, and
we’re sure you’ll have no trouble with
the Extra after you’ve been on the air
for a while. Good practical experience is
a real help, and also lots of fun!

Andy is the only correspondent from
among our students and graduates of
the Amateur License course. The other
five in the list this time are from the
ranks of other students and graduates.

Bil, W3AMQ, is written up in
“Alumni Accomplishments™ in this
issue of the Journal, so be sure to read
about him. He wrote to me to get his
name on the list of those who want to
get some of the NRI QSL cards when
they become available. Things work
slowly around here, Bill, but we’ll keep
your name on file, and you’ll be noti-
fied when we’re ready.

WDSCSW is a graduate of the Com-
munications course. He and three fellow
hams have installed their own open
repeater in Laverne, Oklahoma. Ray
says they have it operating on
147.96/36 using his station cail. Real
fine, Ray, and we’re glad you now have
your course transceiver working right.

22 NRI Journal

The last time KBSOF wrote was
when he upgraded to Technician as
KASEUG. Ted decided to get a “new”
call this time when he made the upgrade
to Advanced, and is doing lots of
interesting things on 40 meters and 2
meters. Very fine, Ted. It’s always nice
to see “upgrade” next to a new call!

Carl, W5XQ, writes that he, too, has
listened in for some of the NRI Get
Togethers, but so far is batting zero.
Don’t feel bad, Carl, but don’t give up
either. I'm sure someone will be
listening one of these Tuesdays!

WB@QNU writes that he has a brand
new Technician ticket-and would like to
upgrade but is having trouble mastering
the Morse code. That certainly sounds
familiar. I dare say most of us have gone
down that path before! I can only
suggest, Regis, that you use your new
Technician license down in the Novice
bands of 80 and 40 and do lots and lots
of practicing. Just like learning to ride a
bicycle or drive a car, practice makes
perfect. Once you’ve learned the code
well, you’ll never forget it. But practice
and more practice is just about the only
way to master your newly learned skill.
Best of luck, Regis.

We also heard from one other person
whose name does not appear in the list.
That was Tim, from Enterprise, Ala-
bama. Tim first became interested in
amateur radio while working with some
Army communications equipment a few
years ago. He enrolled in the NRI Com-
munications course and started preparing
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for his Novice examination. After a bit,
Tim decided that he might as well go
for Technician since he had to drive to
Atlanta one day anyway. While he was
there, he decided to give the Second
Class Phone exam a crack, and was very
pleased to pass it! Now he’s waiting
impatiently to receive his Technician
ticket from the FCC so he can get on
the air with his newly assembled HW101

transceiver. Hope you get the license
real soon, Tim, so you can put all that
neat equipment on the air.

Well, that’s about it for this time,
gang. Be sure to write in and let us hear.
from you. We’ll also be looking for a
QSO on one of the Get Togethers.

Very 73 — Ted K4MKX

About the Author...

Ted Beach has been with NRI for 18.years, and has been an active radio amateur
for more than 25 years. He started writing Ham News shortly after NRI introduced
the Amateur License courses in the late 1960’s. Then we were most anxious to let
everyone know about our new program and were trying to solicit NRI amateurs to
help out as volunteer examiners for hopeful Novices.

In addition to being the technical editor of the NRI Journal, Ted sees that the
material in all NRI electronics courses (lessons and kits) is technically correct before
it goes out to our students. This means that he has been involved with industrial
electronics, color television, amateur radio, computers, CB, and most recently,
microcomputers. As you might imagine, Ted stays pretty busy most of the time!

Technicians given Novice privileges.

s WwN

reciprocal licenses.

(4]

for one minute requirement.

1 Conditional Class License eliminated. Novice power limit upped to 250 W.

No new distinctive Novice call signs, although Novice may sign *'/N."

No requirement to sign “portable’” or “mobile’’ except foreign operators using

First “‘comprehensive’’ cw exam given in Washington, D.C. office. No solid copy

June 25, 1976

July 23,1976
October 1, 1976
November 26, 1976

January 1, 1977

6 Court case “‘temporarily’’ suspends all license fees. January 1, 1977
7 New interim licenses issued upon upgrade of license class at an FCC office. March 1, 1977
8 Secondary station license eliminated. March 3, 1977
9 97.95(a)(2) deleted. No notification of new address required. March 9, 1977
10 New emission purity standards. All spurious emissions down 40 dB for trans- April 15,1977
mitters operating below 30 MHz, down 60 dB for transmitters of 25 watts or
more operating between 30 MHz and 235 MHz (97.73}.
11 Code sending test deteted from Commission-administrated examination. August 26, 1977
12 97.95(b}(2) rescinded. Maritime Mobil in Region 2 may use all amateur frequen-  September 12,1977
cies. In foreign waters, Maritime Mobil may use only frequencies authorized by
regional government.
13 Call sign restructured, making special calls available to various class license holders. March 24, 1978
14 Ban on commercial 10 meter linear amplifiers. April 28, 1978
15 Novice license term extended to five years, renewable. Technicians given full May 15, 1978

privileges above 50 MHz.
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Alumni

News

Harry
Taylor

DETROIT CHAPTER

Although we still meet at St.
Andrew’s Hall, we changed our meeting
night to the first Friday of each month.
This was done to avoid conflicts with
other activities at the hall. The manage-
ment of the hall has been very accomo-
dating to our needs.

During our October meeting, we dis-
cussed the theory and application of
transistors and transistor equipment.
The meeting was led by our chairman,
Jim Kelley.

Harry Taylor brought a micro-
computer to our November meeting. We

24 NR! Journal

cut our business meeting short in order
to have more time for the demonstra-
tion and the question-and-answer ses-
sion that followed. Few of us had seen a
microcomputer up close. Therefore, we
took the opportunity to examine the
NRI microcomputer — circuit. boards,
keyboard, modulator, and all. It was
interesting to note that the micro-
computer, which is no larger than a
briefcase, has more computing power
than the early room-size computers that
consumed kilowatts of electrical energy.

We saw a demonstration of a com-
puter program that prepares income
taxes. The computer asked for the
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information needed to prepare a tax
return step-by-step and performed the
calculations. The microcomputer made
this dreaded task seem very simple.

At the conclusion of the meeting,
there were four door prizes awarded,
and we had refreshments. Ray Berus
had selected the tastiest of cold cuts,
cheese, and coffee. The meeting was
enjoyed by all.

FLINT/SAGINAW VALLEY
CHAPTER

We worked on common — but
troublesome — TV problems at the Oc-
tober 3 meeting. One was a Montgom-
ery Ward black-and-white TV with a
narrow picture. The horizontal oscilla-
tor and output stage were working, and
we found approximately the correct dc
voltages. Scope tests revealed improper
waveforms that resulted in .insufficient
width. The improper waveforms were
due to a broken slug in the horizontal
oscillator coil. Replacing the slug
restored the width.

Chester Mazer brought an antique
radio with no audio (no reception) to
another meeting. We are still trying to
fix it. So far, we have remelted solder
connections, cleared current paths be-
tween tube socket pins, cleared shorts in
the band switch, repaired bad filament
connections, etc. This is a practical
exercise in looking for multiple
troubles. At this point, it seems that no
matter how many problems we solve
there will always be at least one more!

Larry Myers raised the question of
how to identify dial lamp bulbs. The
answer is to determine the color of the
bead inside the bulb. Two common
examples- are the No.44, which has a
blue bead and a current rating of 0.25
ampere, and the No.47, which has a
brown bead and a rating of 0.15 am-
pere.

We were pleased to have Harry
Taylor attend the meeting in late
October and show us what they are
doing down in Washington, D.C. We
enjoyed the demonstration and discus-
sion of the NRI microcomputer. We
found this particularly interesting
because we are servicing microwave
ovens that use microprocessors. (The
microcomputer is based on a micro-
processor. — Ed.) While microcomputers
and microprocessors are new to us, we
are willing to learn about them.

A lot of the discussion revolved
around the subject of solar heating.
Harry had brought copies of the NRI
lessons on this subject for distribution.
The high cost of heating has increased
our interest in this subject.

We continue to meet every two
weeks for discussion and to gain experi-
ence in service work. We are willing to
tackle nearly any kind of electric
equipment found in the home.

NORTH JERSEY CHAPTER

Chairman Al Mould gave a demon-
stration of the conversion of a scope
from recurrent to triggered sweep. The
scope was donated to the chapter by
Franklin Lucas and the conversion re-
quired a few simple modifications and
about $10 worth of parts. Al also
demonstrated a square wave generator
based on a design in the NRI Journal.

The group was particularly impressed
with the waveforms from a color and
sync generator that Al used. The color
burst and other displays had the look of
service data and textbook accuracy,
which can never be obtained from even
the best receiver.

Later, we also spent some time
working on service problems and sets
brought in by Sam Britt, George
Mitchell, and Bob Morello.

January/February 25
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NEW YORK CITY
CHAPTER

We welcomed two new members to
our chapter in October. Richard
Qesterle and John Babick, both recent
NRI graduates, joined the chapter after
visiting our September meeting. Richard
completed the Digital Electronics
course, and John completed the Color
TV Servicing course.

We recently purchased several pieces
of TV test equipment and related elec-
tronics supplies from the estate of Hen-
ry Shoten, who recently passed away.
We accepted the offer of the equipment
from Mr. Shoten’s son. We now have a
good selection of instruments for both
service work and our training sessions.

Chairman Sam Antman led a session
on troubleshooting. We began with an
XAM 19-inch tube-type color television
set with a horizontal sync problem.
First we noted that the chassis is very
similar to one model made by General
Electric. Furthermore, all of the tubes
and many of the other parts are made
by General Electric. We tested and/or
changed the horizontal oscillator. and
output tube and a number of parts in
the horizontal frequency control circuit.
While we did not pinpoint the trouble,
we got plenty of practice in checking
components and circuit operation.

We later held a session on transistor
radio servicing, using color slides, an
audio tape, a demonstration board, and
test instruments. From this we gained
valuable experience in analyzing and
correcting rf and audio frequency prob-
lems.

The chairman thanked Dick Sheft-
man for the excellent job he did over
the summer taping the text of the last
section of our transistor training
program. We felt that the audio tape
would be more effective than typed or
printed material, and Dick volunteered
to do it for us.
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DIRECTORY OF ALUMNI CHAPTERS

DETROIT CHAPTER meets at 8 p.m. on
the first Friday of each month at St.
Andrews Hall, 431 E. Congress Street,
Detroit. Chairman: James Kelly, 1140
Livernois, Detroit. Telephone 841-4972.

FLINT/SAGINAW VALLEY CHAPTER
meets 7:30 p.m. the second Wednesday
of each month at Andy’s Radio and TV
Shop, G-5507 S. Saginaw Road, Flint.
Chairman: Dale Keys. Telephone (313)
639-6688. Shop phone {313) 694-6773.
NEW YORK CITY CHAPTER meets at
8:30 p.m. the first Thursday of- each
month at 1669 45th Street, Brooklyn.
Chairman: Sam Antman, 1669 45th
Street, Brooklyn.

NORTH JERSEY CHAPTER meets at
8 p.m. on the second Friday of each
month at the Players Club, located on
Washington Square in Kearney, N.J. For
information, contact Paul Howard, 950
Carteret Avenue, Union, N.J. 07083.
Telephone (201) 964-8492.

PITTSBURGH CHAPTER meets at 8 p.m.
on the first Thursday of each month at
the home of Jim Wheeler, 1436 Riverview
Drive, Verona, Pa. 15147. Chairman:
George McElwain, 100 Glenfield Drive,
Pittsburgh, Pa. 15235.

SAN ANTONIO CHAPTER meets at
7 p.m. on the fourth Thursday of each
month at the Alamo Heights Christian
Church Scout House, 350 Primrose St.,
8500 block of N. New Braunfels Street,
(three blocks north of Austin Hwy.), San
Antonio. All San Antonio area NRI
students are always welcome. A free
annual chapter membership will be given
to all NRI graduates attending within
three months of their graduation.
SOUTHEASTERN MASSACHUSETTS
CHAPTER meets at 8 p.m. on the last
Wednesday of each month at the home of
Chairman Danie! DeJesus, 12 Brookview
Street, Fairhaven, Mass. 02719.

SPRINGFIELD (MASS.) CHAPTER meets
at 7:30 p.m. on the second Saturday of
each month at the shop of Norman
Charest, 74 Redfern Drive, Springfield,
Mass. 01109. Telephone (413) 734-2609.
TORONTO CHAPTER meets at McGraw-
Hill CEC, 330 Progress Ave., Scarborough,
Ontario. For information, contact Stewart
J. Kenmuir at {(416) 293-1911.
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The chairman thanked Steve Pukatch
for taking notes in the absence of our
secretary, George Wolovick. George and
Steve Kross are recovering from ill-
nesses. We hope they will be back to full
strength in the near future.

SAN ANTONIO CHAPTER

Sam Dentler, our TV expert, has
been leading technical sessions on TV
servicing, and the members continue to
bring in sets with interesting problems.
We were glad to help a current NRI
student repair his CONAR Model 600
color TV with a horizontal output/high-
voltage problem. We traced the trouble
to a bad high-voltage (flyback) trans-
former. There had been arcing between
the windings of the transformer, causing
an immediate loss of high voltage.

In the near future, we will begin
using the NRI Discovery Lab for per-
forming demonstrations of solid-state
theory.

SOUTHEASTERN
MASSACHUSETTS
CHAPTER

Our October meeting was held at the
home of Chairman Dan DeJesus. Harry
Taylor was the featured speaker. Harry
discussed the various courses being
offered by NRI and demonstrated the
NRI microcomputer.

We were pleasantly surprised to find
out how easy the computer is to as-
semble and use. Harry programmed the
computer via the keyboard and cassette
tape and ran a number of programs. One
of the programs is designed to teach
math. Once programmed, the computer
presented math problems that the
“student”” answered by typing the

answer on the keyboard. The computer
then graded the answer, computed the
cumulative grade average, and displayed
another problem. The division prob-
lems, which had to be accurate to two
decimal places, presented a pretty good
challenge for the members. We found
this enjoyable.

During the discussion, the members
acknowledged that computers and com-
puter circuitry are becoming wide-
spread. This creates a need for greater
understanding of this field. Most of us,
therefore, look forward to more ex-
posure to microprocessors and micro-
computers in the future. The door
prizes and refreshments added to our
enjoyment of the meeting.

SPRINGFIELD, MA
CHAPTER

TV servicing was the topic of our
October meeting. We located and
repaired defects in several sets. Each
servicing task was accompanied by dis-
cussion of the theory related to the
failure, the troubleshooting procedure,
and the correction.

One of the principal topics was
siliconcontrolled rectifiers (SCRs). We
analyzed the operation and typical fail-
ures of the SCR horizontal sweep
system found in various RCA sets. We
also studied and discussed the SCRs
used in the low-voltage section of some
of the newer television sets on the
market.

Chairman Norman Charest reported
on a Magnavox 15-inch color set with a
bad picture tube. The set had a blank
raster (a lighted screen but no picture),
although a good video signal was present
at the terminals of the crt. There was
also a sharp buzz, which sounded like
arcing inside the crt at.a 60 Hz rate. The
trouble was traced to a bad crt.
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Trust CONAR to Offer the Best

Electronics

MODERNDICTIONARY
OF ELECTRONICS (5th
Ed.)

by Graf. This authorita-
tive reference contains
concise definitions of ap-
proximately 20,000 terms
covering a variety of elec-
tronics fields. 832 pages.

LEARN ELECTRONICS
THROUGH TROUBLE-
SHOOTING (2nd Ed.}
by Lemons. A beginner’s
book containing practi-
cal troubleshooting situ-
ations and simple, repro-
ducible examples. 608
pages.

HOW TO READ SCHE-
MATIC DIAGRAMS (3rd
Ed.)

by Herrington. Explains
the various types of ele-
tronic diagrams, and the
schematic symbols for
the various components
in a circuit. 192 pages.

No.21314.. .. $18.95

TUBE SUBSTITUTION HANDBOOK {20th
Ed.)

by Sams Engineering Staff. This book con-
tains over 6000 receiving tube substitutes,
nearly 4000 monochrome and color picture
tube substitutes, over 300 industrial substi-
tutes for receiving tubes, over 600 communi-
cations and special-purpose substitutes, 1400
American substitutes for foreign receiving
tubes, and 1100 foreign substitutes for
American receiving tubes. 112 pages.

1 No.21405. . . ... ... = Soua® $2.95

IC OP-AMP COOKBOOK
by Jung. The firstbook of
its kind. Covers the basic
theory of the IC op-amp an

over 250 practical circuit
applications, liberally il-
lustrated. 592 pages.

No. 20969 . . .. $12.95

low-cost,

TV Servicing

TV SERVICING GUIDE

by Deane and Young. Shows how to quickly
apply proper troubleshooting procedures,
based on an analysis of trouble symptoms.
Includes hundreds of photos of troubles as
they appear on the picture tube. 132 pages.
NO20361188 . o e gm0 2 = = $5.50

EASI-GUIDE TO COLOR TV

by Belt. This book contains valuable infor-
mation on buying a set, installing the an-
tenna, and making adjustments on color
sets. 144 pages.

No.20936 . . . . . ... ........ $3.50

No.21452. .. . $10.95

CMOS COOKBOOK

by Lancaster. This well-
known author
information-packed
in detail, and also includes guide to CMOS — the
fun-to-work-
with digital logic family.
416 pages.

No. 21398 . . .. $10.50

No. 21127 .. ... $5.50

SEMICONDUCTOR GENERAL-PURPOSE
REPLACEMENTS {(2nd Ed.)

by Sams Engineering Staff. General-purpose
replacements for practically any semi-
conductor you'll find. Type numbers (U.S.,
European, and Far East) as well as manu-
facturers’ parts numbers and other identifi-
cation numbers are included. Nearly 180,000
numbers, plus the general-purpose replace-
ment semiconductors of 10 major manu-
facturers, are given. 1120 pages.

No.21576. . . .. .......... $1495

TTL COOKBOOK

by Lancaster. A complete
and detailed guide to
transistor-transistor logic
(TTL), this book tells
you what TTL is, how it
works, and how to use
it. 336 pages.
No.21035. . . . . $9.50

presents

COLOR TV TRAINING MANUAL (4th Ed.)
by Sams Editorial Staff. This comprehen-
sive training manual presents the receiver
circuitry necessary to process the signal and |
produce the color picture in a step-by-step
format. 232 pages.

No.21412 . . . .. : . .. <. ...%$995

ADVANCED COLOR TELEVISION SER-
VICING

by Sloop. Covers all aspects of color TV
servicing, leaning heavily on in-shop trouble-
shooting and repair. 304 pages.

N, [2051177 St 5 sl il o i L -1 $14.95
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Professional and Technical Books

MICROCOMPUTER PRIMER

by Waite and Pardee. A beginner’s guide

to microcomputers and how they work.
224 pages.

No.21404 . . . . . ... ... .. ... $7.95

HOW TO PROGRAM MICROCOMPUTERS
by Barden. A popular, complete guide to
assembly language programming of the Intel
8080, Motorola MC6800, and MOS Technol-
ogy MCS 6502 Microprocessors. 256 pages.
No.21459 . . . . .. .. .. .. ... $8.95

MICROCOMPUTERS FOR BUSINESS AP-
PLICATIONS

by Barden. Covers everything the business
owner needs to know, from types of micro-
computers available to pitfalls to avoid. 256
pages.

No.21583. .. .. .. .. ... %895

Microcomputers

USING THE 6800 MICROPROCESSOR

by Poe. Acquaints you with the hardware
and software of the 6800 fun machine.
176 pages.

No.21512. .« o . v v v o2 v v oo $6.95

TV TYPEWRITER COOKBOOK

by Lancaster. Gives in-depth coverage of
TV typewriters {tvt's) — the only truly
low-cost microcomputer and small-systems
display interface. 256 pages.

No.21313.

COMPUTER DICTIONARY AND HAND-
BOOK (3rd Ed.)

by Sippl and Sippl. This new edition is the
best and latest resource for anyone involved
in computers or computer applications. Over
900 pages.

NOS216321 raam e &l & s $25.95

Radio Communications

RADIO HANDBOOK (21st Ed.)
by Orr, W6SAI. The industry
standard for engineers, techni-
cians, and advanced amateurs.
Details how to design and build
all types of radiocommunica-
tions equipment. 1136 pages.

No.24034 . .. ... .. $21.50

CITIZENS BAND RADIO
HANDBOOK
by Hicks. Includes the latest

transmitter and receiver circuit-
ry. Covers antennas, mobile and
fixed installations, maintenance
and repair, and more. 192 pages.
No.21336. ... ... .. $5.95

Job Ops

The Presto-Tek Corporation of Los Angeles, California is looking for electronics
technicians for circuit testing, layouts, design, and instrument calibration. Interested
NR! graduates may write to John Speakman, Production Manager, 7321 North
Figueroa Street, L.os Angeles, California 9004 1.

The Tuscaloosa Broadcasting Company of Tuscaloosa, Alabama participates in an
ongoing recruiting program. While currently there are no openings at the station, if
you are serious minded and want to be considered at some time in the future, write
to the Tuscaloosa Broadcasting Company ,P.O. Box 2000, Tuscaloosa, Alabama 35403.
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Honors Program Awards

In the tradition of NRI’s pursuit of excellence in training, the following graduates
who earned NRI diplomas in September and October also earned unusual recogni-
tion under the NRI Honors Program. On the basis of their grades, these graduates
distinguished themselves by earning the right to honors listed below, in addition to
their regular NRI diploma. This distinction is made part of their permanent NRI

record.

WITH HIGHEST HONORS

Kevin G. Berg, Duluth MN

Leonard Bress, Orlando FL

Prescott H. Brown, Marshfield MA
Donald Robert Clark, Livonia M1
Keiron Clark, Toronto ON CANADA
James Darryl Cloakey, La Luz NM
John D. Cureuruto, Bridgeport CT

R. E. Dearborn, Sioux Falls SD
Harold E. Denny, Beloit OH

Nicholas Duncan, Reno NV

James P. Ehli, Oak Harbor WA
Stephen Edson Engle, Logan OH
Ralph Fearon, Mentor Lake OH
Randolph R, Fredericksen, Arvada CO
Walter L. Fulkerson, Mesa AZ

Dencil L. Gaines, Newport News VA
Bob R. Guy, St Marys PA

James R, Halstead, Tacoma WA
Edwin Michael Hawkins, Strafford, MO
Robert W. Hodges, Hinesvilles GA
Virgil J. Holcomb, Whitehall NY
Daniel Paul Lavigne, Port Clyde ME
David Richard Lindblom, Rockford IL
Donald P. Mercherly, Bethiehem PA
Fred W. Messman, Whitesboro NY
John G. Millar, Auburn MA

William F. Minahan, Ruby NY

Earl Edward McCain, San Antonio TX
Dan A. McClintock, Mary Esther FL
Ralph H. McCormick, Hammon LA
Amos D. McDaniel, West Patm Beach FL
Culver Robert Nash, Royal Oak Mt
Russell H, Pease, Canaan VT

James Petros, Jr., Mitford OH

W. A. Prestridge, Jr., Montgomery AL
Charles B. Robert, Harrison AR
Francis R. Russell, Saratoga NY
David Thomas Russler, Findlay OH
Ralph W. Schimmel, Houston TX
Jacob C. Smith, Cleveland TN

James L. Squires, Coquillte OR
William S. Stoll, 11, Beaver OH

Alvin E. Turner, Jr., Harahan LA
Edward C. Wesley, Purdys NY
Michae! E. Whalen, Newburyport MA
Gary Dean Williams, Shepherd Mi
James Edward Wiliiams, Fairbanks AK
Francis C. Wifson, York PA
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Ed Wisniewski, Bethesda MD
Alan C. Zack, Des Plaines |L

WITH HIGH HONORS

Billy D. Abner, Winchester KY

Klaus M. Adam, Ft. Buchanan PR
Robert L. Albertl, Reno NV

George R. Aldridge, Ft. Madison 1A
Robert Lee Allman, Jane Lew WV

Roy T. Alvarado, Garden Grove CA
Kenneth D. Amundsen, Wahpeton ND
Philip E. Anderson, Falmouth ME
Wiltiam Atkinson, Van Buren AR
Thomas Wilson August, Clayton DE
Boyd Allen Austin, Croton OH

Sidney N. Baker, Paramount CA

George William Balsman, Pittsfield L
Robert J. Bargham, Ottawa ON CANADA
Timothy G. Bartiett, Adams MA

Roy E. Baumgartner, 11, FPO New York
Frederick C. Best, Jr., Virginia Beach VA
Charles A, Bicktord, San Pablo CA
Dennis K. Bird, Cedar Hill TX

Alvin D, Booth, Stouffville ON CANADA
Alton R. Boshers, Columbia TN

Marshall A. Brett, Marrisonville NY
Emery F. Breuer, Quincy IL

Sherryl Ann Briggs, Eden Prairie MN
Charles R. Bristow, Bay City M!

Brady E. Brosious, Hummels Wharf PA
Kenneth L. Brown, Keswick VA

William Thomas Brown, Fairchild AFB WA
Robert Paul Brugier, New Orleans LA
Thomas J. Bundros, Crofton BC CANADA
Francis Edward Burg, Lena Wi

Charles E. Bustion, Houston TX

Karl P. Butch, Jacksonviile NC

Peter Bylsma, Fairborn OH

Richard B. Cameron, Anniston AL
Gerald M. Campbell, Columbus OH

Carl J. Carpenter, Melboumne FL

Daya K. Champaneri, Palo Afto CA
James E. Cherry, Onsted M|

Randall F. Childers, Marshall TX

Po Yuen Chiu, Granisle BC CANADA
Edivard J. Cich, Appleton W

Charles'W. Cloven, Choctaw OK

Robert B. Coleman, Prestonsburg KY
David Harold Collins, Matewan WV
Dean P. Cooney, Saegertown PA

James Lee Corbett, Hannibal MO
Timothy Scott Cottrill, Chillicothe OH
John J. Couture, Pensacola FL
Raymond Couture, Beverly MA

William N, Creasser, Jr., Kirkland WA
Philip Crosby, Yarmouth NS CANADA
John F. Crowgey, Jr., Virginia Beach VA
Timothy J. Crowley, Red Hook NY
Robert W. Danielson, Verona PA
Samuel Owen Davles, Anaconda MT
Larry G. Day, De Soto TX

Ronald Walter Deal, Eilicott City MD
Luis A. Dellert, Jr., Washington DC
Mario G. DeQOliveira, Newark NJ

Dennis G. Dettlaff, San Clemente CA
Robert R. Detwiler, Conestoga PA

Earl DiCrosta, Schenectady NY

Waiter W. Diltey, Jr., Molalla OR

Robert T. Dixon, Cumberiand Foreside ME
Howard William Dohack, Clovis NM
James Augustine Dolan, Bronx NY
Maynard T. Dowdle, Manassas VA
Stanley L. Duba; Lawrenceville GA
James H. Dugan, Pittsburgh PA

Dale Dwyer, Hamilton OH

John R. Dye, Lacey WA

Joe S. Easterwood, FPO New York

Paul Easy, Cremona Tomoro AB CANADA
John C. Eaton, Tucson AZ

Gerard R. Eber, Rome NY

Raymond John Eddy, Garfield Heights DH
Bobby Ray Edgil, Cumming GA

Mervyn R. Egbert, Buckner MO
Kenneth Allen Ericson, Moore OK
Sanford D. Erickson, Centerville SD

D. R. Evans, Havelock NB CANADA
Richard E. Ferguson, Hanover PA
Donatd J. Fessler, Cincinnati OH

Donald Wright Fogg, Virginia Beach VA
Patterson W. Foy, Jr., Springfield SC
Patrick J. Frisby, Okiahoma City OK
James Carroll Fulmer, Lexington SC
Jerry R. Gardner, Norfolk VA

William W. Gay, Munising MI

James B. Gibson, Jr., Mountain Home AR
Don Mack Godfrey, Gainesville GA
William Goochee, Endeavor PA
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Paul R. Graveline, Moosup CT

James Larry Guerin, Belden MS
Douglas J. Hatl, Norwalk CT

Roger Allen Hall, Berrien Springs M|
Roy G. Hammond, Maryville MO

Jack E. Harp, Valentine NE

James M. Harris, Lutherville MD

Keith R, Harsh, Canal Fulton OH
Donald Francis Hayward, Beeville TX
Joe |. Hester, jr., Durham NC

Geraldo Hodge, St. Thomas VI
Raymond D. Hogness, Milnor ND
Davld Isaac Horstey, Piketon OH

Mary L. Howard, Rochester NY
Charles S. Hunderford, Englewood FL
Lloyd Albert Hunter, Cheyenne WY
Samuel E. Hynes, Livingston TN
Frank Inglima, Tehachapi CA

Warren E. Jackson, Port Arthur TX
James T. Jeffrey, Hondo TX

Rex H. Jennings, Pomeroy PA

Earl R. Johnston, Mitpitas CA

Michael W. Jordan, Aiken SC

Robert L. Julio, Parma OH

Robert €. Jury, Red Bluff CA

Michael E. Kestern, East Troy Wi
Richard V. Keating, Jr., APO New York
Robert L. Keebier, Jr., Leisure City FL
Robert K. Keiley, Walpole MA

Gary Kettte, Alamosa CO

Saiah E. Kfoury, Longmont CO
Ronald David King, Cincinnati OH
Roy L. Kinnett, Columbus OH

Donald A, Kleiter, White Bear Lake MN
Charles L. Knott, Indianapolis TN
Henry J. Krasiejko, Jr., Gaylord M|
Michael E. Ladd, APO New York

Rene A, Lajoie, Orlando FL

Leiand C. Lambe, Baltimore MD

Jerry Lynn Larson, APO New York
Kevin Charles Lenman, Glen Rock PA
George Lewandwoski, Newark NY
Wayne Livergood, Torrance CA

Jerry M. Long, Sr., Livingston AL
Charles R. Love, Terrell TX

Howard L. Lucas, Chester VA

Robert S. Lukman, Northampton PA
Mark Steven Lynch, Boothwyn PA
William T. Lynch, Middletown OH
Jack M. Magee, Great Falls MT

Michael Maggi, Syracuse NY

Cart Joseph Maino!fi, Baltimore MD
Michael Mandeino, Canandaigua NY
Ted Marcantel, Oberlin LA

Danief L. Marlani, Flagstatf AZ

_Larry G. Matt, Poplar Grove IL

Harry C. Mayo, Jasper NY

Manuel P, Melendrez, Calexico CA
Glenn Altan Meyer, FPO Miami

David Joseph Miller, Burlington VT
Aubrey W. Minga, Ortando FL

Jerry Earl Mittasch, Houston TX
Roger Lee Mogel, Bernville PA

Clark T. Moilohan, Replete WV
Ronald Paul Molnar, Raleigh NC
David A. Moody, Chartotte NC
Stanley G. Moore, Pasadena MD
Charles A. Morgan, Canton OH
Gordon R. Morril, Danville PQ CANADA
Norman Morton, Forest Heights MD
Dantel C. Mosier, Englewood FL
Milton W. McBride, FPO New York
Richard McLean, Grand Forks BC CANADA
James A. McNeil, St. Marys GA

Dennis S. McNulty, FPO Miami

Robert E, Northcutt, Satellite Beach FL
Anibal Nunes, Trinidad WEST INDIES
James David Nye, FPO New York
Egbert Renoral Odum, Ellicott City MD
Herbert Lee Ogg, Yoakum TX

‘Victor Ostertag, Oshkosh Wi

Kenneth L. Overton, Odon IN

Robert L. Pampanini, Newburgh Heights OH
James Harrison Paris, Phoenix AZ
Claude Edward Parker, Jr., Immokalee FL
David L. Parker, Medina OH

Marla G. Paveglio, Paimyra PA

Steven R. Penney, Hewitt NJ

Frank S. Pentecost, Broken Arrow OK
Edmund Pfenning, Walding River NY
Charles Richard Pifer, Virginia Beach VA
Joseph C. Pinto, Philadeiphia PA
Gregory A. Pittman, Travis AFB CA
William V., Plackner, Buena Vista CO
Bobby Poteete, Blairsville GA

James Punsola, Montreal PQ CANADA
Robert R. Rhein, Philadelphia PA
Dennis E. Ribble, Stillwater PA

Terry D. Richardson, Rehoboth MA
James A. Riley, Utlca NY

Berthel A. Ripsky, Bellevue NE

James A. Ritzman, Williamsburg MO
Donald L. Rockweli, Elmira NY
Christopher E. Rogers, FPO New York
Garry L.‘Ruppert, Coraville |A

Wayne M. Rusnak, Cleveland OH

Emery Sakmar, Mesa AZ

Restituto E, Salcedo, Oakland CA

David John Salton, Cohoes NY

Nizar S. Samiji, Dar es Salaam TANZANIA
Arthur W. Sampson, Jr., Exeland WI
Alan G. Santi, Lake Bluff IL

Timothy W. Schneider, St. Petersburg L
Harold A. Schorer, llion NY

Glen Dale Scott, Fairland, IN

George E. Sebeck, Grindstone PA

Roger Seelde, Waret Leveque BELGIUM
James A. Segietes, Easton PA

Andrew Semkowsky, Van Etten NY
Norman Lee Shain, Aurora MN

Henry Sheppard, Springfield iL

Richard Wayne Sholly, Glen Burnie MD
George A, Sills, llliopolis IL

Edwin V. Simpson, Phillips Wi

Kenneth Gilmer Smith, Monticello GA
Jan Bernard Smith, Willits CA

Stanley Norman Smith, Block Island R|
Vernon Smith, Cottondale AL

Witliam G. Southard, Mountain Home ID
D. H. Spreckelimeyer, St Joseph MO
Henry R. Stensrud, Eighty-Four PA
Richard E. Sturtevant, Daphne AL
Gregory W, Tabberer, Houston TX
William W, Tanzie, Canton OH

Norman Conrad Thomas, Honolulu H}
Charles R. Timmerman, Augusta GA
William Towsend, Pr. George BC CANADA
Richard E. Travers, Mililani Town HI
Gary Travis, West Monroe LA

Joseph R. Tromibino, Denver CO

Edgar George Trudeau, Somerset MA
Glenn R. Tweedie, Deposit NY

Melvin Ulferts, Montgomery AL
Douglas M. Wade, Harrisonburg VA
Stephen Craig Walden, Springfietd IL
Thomas J. Watdinger, Brockport NY
Ernest E. Watkins, Annandale VA
Stephen R. Watkins, FPO New York
Joseph Wdowiak, Toronto ON CANADA
Jerry Wendell Webb, Hollywood AL
Paul L. Werst, Maud TX

Howard R. Williams, Stratford NJ

John Dean Wimberly, Apelika AL
William H. Wingfield, Jr., Covington LA
James Raymond Winkle, Santa Rosa CA
Harold B. Wootton, Redding CA
Raymond D. Wrhel, Pekin IL

Benjamin F. Yergey, |1}, Seymour CT
Dennis 2awadzki, Patricia AB CANADA

WITH HONORS

Gabrlel O. Abikoye, Wheaton IL
Ronald J. Ainsworth, Ft. Campbell KY
Timothy P, Atlen, Peoria IL

Garry Don Alired, APO New York.
Allen Maurice Austin, Jupiter FL

Mark D. Babin, Gonzales LA

Lewis B. Baen, West Chester PA
Dempsie L. Baker, Boomer WV

Lioyd W. Baker, Ontario OR

Randall L. Baker, Christiansburg VA
Buddy Dale Barker, FPO San Francisco
Frank Barone, Jr., Philadelphia PA
Philip S. Barton, Middlesboro KY

www americanradiohistorv.com

George S. Barzykowski, Centrai’ Falls R|
William D. Battaglino, Amsterdam NY
Harold Wallace Bean, Stone Mountain GA
Paul G. Beaudry, Regina SK CANADA
Donald E. Bechtol, Leisure City FL
Franklin O. Bell, Jamaica WEST INDIES
David E. Benfield, Concord NC
Raymond Bernazzani, Brooklyn NY
Vern C. Besselt, Central Patricia ON CANADA
Bion B, Bierer, Peekskill NY

Peter D. Blaher, Holbrook MA

Lawrence Blazejak, Delmar MD

Roger B. Bledsoe, Cannon AFB NM
Joseph H. Blum, San Francisco CA

Jerry Lee Bock, Williams AFB AZ

John 8. Bolly, Sr., Millersville MD
Arthur E. Borde, APO New York

Paul D. Boss, FPO San Francisco

Ray Boucher, Ottawa ON CANADA
Maurice Bouderlique, Steinbach MN CANADA
Paul John Boudreau, Milford OH

Luther R. Bowers, Salt Lake City UT
Jean C. Boyer, Mississauga ON CANADA
Francis A. Bradshaw, Riverview Ml
Frank W. Brenckle, Jr., Bridgewater NJ
Gerald Harold Brookins, Lake City M|
James 8. Brown, Butler PA

Willlam Brown, Athabasca AB CANADA
Dennis D. Brucker, Eimendorf AFB AK
Earl J. Bullington, Columbus GA
Stephen M. Burnett, FPO San Francisco
Fred Carrier, Levis PQ CANADA

Lloyd Lee Casto, Dutton VA

Henry M. Castro, South Bend IN

Jerry Ross Cetrangolo, Ypsitanti M|
Ronald James Chance, Houston TX
David Chang, San Francisco CA

Jonas C. Chupp, Ada M|

Donaid James Clark, Gibbon NE

William Edward Coady, Eureka NS CANADA
Joseph F. Conroy, Saddle Brook NJ
Arnold Boyde Cooke, Decatur GA
Harold Dennis Crain, Haltandale FL
Chester E. Crews, APO New York
Charles Curtis, Rolla MO

James L. Curtis, South Bend WA

Richard H. Czyzewski, Chicago 1L
Wiltiam L. Danfelson, Circle MT

E. H. Davis, Venice CA

Robert Wayne Davis, Cohasset MN
Wayne E. Davis, Fresno CA \

Lucy Ann Dehner, Tucson AZ

Pablo DeJesus, Cherry Point NC

Dennis D. DeMets, Black Creek Wi

Frank J. Demurat, Duluth MN

Samuel D. Denson, APO New York
Richard J. Dexter, Sr., Bethel CT

Alfred E. Dickman, Jr., Wyandotte OK
Edward R. Dobson, Pittsfield NH

Robert E. Dobson, Ottawa ON CANADA
Doyle Kelly Edwards, Mebo NC

Robert K. Efaw, Rices Landing PA
Charles R. Esparza, APO New York
Glenn Dougias Eubank, Crescent City FL
Donald E. Faeh, MacDill AFB FL :
David L. Fairweather, Boonville IN
Robert I. Farris, Springfield VA

Norman Ladue Ferris, New Cumberland PA
Gary T. Fischer, Essex Junction VT

Gary James Fisher, Goulais ON CANADA
Virgil F. Fiower, Christmas Valley OR
Joseph George Ford, Willits CA

Michael Alan Forham, Urbana OH

Larry Lee Foster, Clinton |1A

Michael E, Frahm, Ayer MA

Robert W. Frakes, Lancaster OH

Lester E. Francisco, Sidney KY

Alan D. Francoeur, Ft. Coulonge PQ CANADA
Michael L. Freyder, Sr., Panama City FL
Eric Fritzeen, Riverton IL

Charles N. Geary, Garland TX

Timothy Richard Giles, New Brighton MN
Russell H. Giimore, Jacksonville NC
Clifford E. Gordon, Btadensburg MD
Raymond R. Graves, Elxton MN

George E. Gray, Rochester IN

Pierre M. Gregoire, Regina SK CANADA
Norman N. Gregory, Toms River NJ
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W. H. Griffin, Jr., Smyrna GA

David B. Griffith, Apopka FL

Orval Hans Grow, South Haven MN
Max A. Guthrie, Hancevllle AL

Robert J. Haggerty, Yonkers NY
Delwin Ernest Hahn, Yermo CA

Randy Michae! Hali, FPO New York
Daugherty A. Hamilton, Jr., FPQ Seattle
Dennis Dee Hampton, Ft. Meade MD
Donald D. Harrington, Rock Falls L
Edwin G. Harrington, Minot AFB ND
Ronald R. Harrington, Steuben ME
Kenneth Lynn Harris, Jane Lew WV
W|l||e M. Harris, Jr., Dallas NC

ard Arden Harvey, Milan PA

Ph| ip Neal Hatfleld, Arnold MD
Willlam Harvey Hays, Corpus Christi TX
Geoffrey A. Healey, Canderhoff BC CANADA
Gerald E. Heathcock, Youngstown OH
Thomas Heck, Pathfork KY

K. O. Hellickson, Plentywood MT
James J. Henry, Boyertown PA

Steven Hill, Freeport OH

John Henry Hiner, Hopkinsville KY
Harold Reginald Hodge, Marion KY
Harold Dean Hotland, Hesperia CA
Richard H. Holt, Verona NJ

John R. Hommrich, Dorchester Wi
Donaid L. Horne, Bridgeport WV
David E. Howard, New Albany [N
Jeffery M. Howe, Maceo KY

Robert E. Howe, Tillson NY

Richard L. Humbert, Aloha OR
Stephen P. Hunt, Wichita KS

Barry Allan Hush, Seymour Johnson NC
Robert D. Hydock, New Kensington PA
Melvin T. Isom, Jr., Bergstrom AFB TX
Robert Aaron James, Mocksville NC
Gary Joens, Omaha NE

Coiman Jones, Monticello KY

David A. Jones, Jr., Evanston |L
Donald Lee Jones, Hutchinson KS
Merrel V. Jones, Jr., Kettering OH
Richard O. Jones, Palatine L

Robert D. Keller, Jr., St. Petersburg FL
Marion Knight, Jr., APO New York
Thomas Nell Knowies, Tatiahassee FL
Michael Lee Korhonen, South Paris ME
Edward Kroes, McBain M|

Adrian D. Labrador, Koloa Hi

Craig R. Larson, Ballwin MO

Larry G. Law, Andrews AFB MD
Roman Leal, Jr., FPQ New York
Robert Wayne Lewis, Santa Barbara CA
Warren D. Lindner, Milan IL

Charles A. Loew, Wyoming M!

Floyd G. Lyghtte, Novato CA

Wynona K. Mabry, Booneville MS
Aaron Major, Pearl Harbor HI

R. Mangassarian, Lindenhurst NY
Clyde R. Manning, Calhoun Falls SC
Mark Douglas Maples, Lenolr City TN
Steven Marquez, Goidsboro NC
Charles C. Martin, Jr., Portland OR
John Knox Martin, Seminole FL
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John Martinez, Jr., San Bernardino CA
Margaret C. Martino, Annandale VA
Marc William Matteo, Mountain Home AR
Ward C. Merkle, Jr., Montgomery MI
Gary L. Messer, Seymour Johnson AFB NC
Etmer Gene Miller, Caruthersville MO
Ronald P. Millman, Carver MA

Bruce W. Mitchell, Poquoson VA

Craig A. Mitchell, Lake Charles LA
Wayne V. Montgomery, Owensboro KY
Robert L. Morrical, Muncie IN

Charies E. Morris, Wallingford CT
Raymond A. Mosten, Harrisburg PA
David Russell Moten, Jumping Branch WV
William Murnahan, Jr., Ironton OH
James Doyle McBride, Russville GA
Shon McCabe, Campbell River BC CANADA
Craig E. McCollam, Independence MO
Barry S. McCoy, Austin TX

Tyre E. McDowell, Waco TX

Fred C. McElroy, Salineville OH

H. Edsel McHargue, Jr., Pinetta FL
A.W. McKillop, Flesherton ON CANADA
Fioyd McNeill, Raeford NC

Nicholas L. Nasta, Staten Istand NY
Edward A. Nealer, Rochester PA
Richard R. Neill, Lafayette LA

Curtis Marshall Nelson, Chandles AZ
Danny Wayne Noell, Vinton VA
Richard Stephen Novak, Sheffield MA
David Scott Olsten, Kikei HI

Gerald Glynn Ordone, Paradis LA
Roscoe Owen Osbron, Brooksville FL
Alan J. Pacheco, Half Moon Bay CA
Jeffrey Alan Pageau, Central Falls RI
Phillip Marlin Parker, Chesapeake VA
William Parker, Flin Flon MB CANADA
Thomas Rodgers Peak, Pinellas Park FL
Ronald E. Pennebecker, Idaho Falls D
Rudy Padilla Perez, Mecca CA

J. N. Perrett, Jr., Gulfport MS

David W. Pierce, Hagerstown MD
Willlam Harris Prerce, Amalia NM

Ailen Plymale, Oemingo NM

Martin C. Poff, Piedmont SC

Charles W. Preffer, Jr., Mount Holty NJ
Daniel Prenger, Jefferson City MO
John J. Natate, Union City NJ

Linon A.Putten, ANTILLES

Leroy Reese, Swalnsboro GA

William A. Reisinger, Oakdale CT
Theda Lynn Rich, Crowell TX

Defano E. Rioux, Long Beach CA
Richard J. Rutkowski, Corapolis PA
Jose Benito Ruybal, Taos NM

Lawrence Sanders, Kettleby ON CANADA
Stephen Paul Sanders, Sugar Grove PA
S. E. Sanford, Riverview NB CANADA
James S. Sarnovsky, Livonia Ml

Michael R. Saulski, Chicago IL

Preston Saunders, Laure! MD

George M. Schermerhorn, Ghent NY
Irving E. Schubert, Dyer IN

William J. Shanahan, Owings Mills MD
William P. Shankus, Lawton OK

william C. Shapcott, Murfreesboro TN
Arthur Justine Shaw, Port Bollvar TX
Jonathan P. Shaw, Johnstown NE

Robert L. Shea, Minot ND

Robert Lewis Shetley, Union SC
Raymond R. Shutt, Sabetha KS

Daniel E. Simpson, Jr., Rio Grande NJ
Robert William Sinke, Pompton Lakes NJ
Sherman K. Sipe, Boulder CO

Thomas H. Skoog, Tucker GA

John H. Siater, Kalamazoo M|

Peter Smiljanic, New York NY

Date M. Smith, Rancho Cordova CA
Jude F.C. Smnh St. Croix VI

Larry Warren Smith, Phoenix AZ
Richard Z. Smith, Bloomfield NM
Michael J. Solancheck, Stony Point NY
Robert L. Southerland, Jr., LaPlata MD
Estel D. Stamper, Sunman [N

Marvin E. Stephens, Cincinnati OH
James P. Stephenson, Buena Park CA
Thomas Donaid Stewart, Butler PA
Orvitle G. Stone, White City OR

Richard H. Stone, Palmdale CA

Robert M. Symuleski, McAlester OK
Henry LeRoy Tanner, Las Animas CO
John Richard Taylor, Cherry Hill NJ
Robert L. Taylor, Helenwood TN
Anthony Pempoi, Jr., Lodi NJ :
William J. Tidd, Colorado Springs CO
Lorne Tkachuk, Labrador City SK CANADA
Elvin A. Todman, Danbury CT

Harold Townes, Hazard KY

Witbur L. Troyer, Gusher IN

Harold Tucker, Maysville KY

Harold Eugene Turner, Edwardsviile |L
Jack D. Turner, Albany OR

Charles R. Underwood, FPO New York
Jacob H. Valentine, Hagerstown MD
James W. Vailaster, Jr., Carroliton TX
Arthur Lee Vanderburg, Jr., Clute TX
Charles F. Vanidour, London ON CANADA
J. P. Veazey, Jr., Vicksburg MS

Frank D. Veith, Tacoma WA

Wayne Gerald Victor, Grand Forks ND
George M. Vieria, Tarrytown NY

Calvin Owens Walton, Stonington CT
Giles Lee Watson, Battle Creek M)
Robert L. Watson, Warrensburg MO
William M. Webb, Oklahoma City OK
Thomas J. Wertenbaker, 111, Narberth PA
Denton Douglas Weston, Bloomingdale NJ
Billy G. Whatley, Ft. Devens VA

Howard G. Wheatcroft, Danville KY

G. L. White, Hereford TX

Timothy Dale White, Linden MI

Herbert E. Lindhagen, Holloman AFB NM
Donald P. Winger, Red Wing MN

Ronald Paul Woicott, Lockwood NY
David L. Wreford, Richland Center Wi
John Henry E. Wyatt, Jr., Waynesville NC
AmSan Eduardo A. Young, Pensacola FL
Angel R. Zayas, Jr., Blue Ridge VA
Gregory John Zeller, Cochrane WI

Keith R. Zuhlke, Harvard IL
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High-Quality lnstruments
TOOl Mate Avlailabll; 'I}hrough lé]ONAR

the portable workshop!

Made of high-impact heavy-duty styrene
* 39 different tool-holding slots
2 jumbo storage drawers for large items

4 dust-free drawers for nails, screws,
nuts, etc.

Two-tone metallic green
* 11-1/2” X 14 X 7" — assembles in a jiffy

$6.25

Stock No. CY 100

Inflate-All 150

from Coleman

i e o
*  Miniature air compressor that operates on your 'ﬁ.
car's 12 V cigarette lighter !

* Hard durable plastic carrying case

*  Delivers up to 150 psi air pressure

* Comes with 13.5 ft power-cord and 3 ft air
hose

*  Two air chuck adapters

* Draws only 5.2 amperes from your battery

$39.95

Stock No. HO 150

Cordomatic

Handy-Lite Reel

For use in the home and shop
Ruggedly built for lifetime use
Eliminates inconvenience of tangled
cord

Hang and plug in — no junction box
needed

Handy outlet on handle for power
tools or other electrical equipment

& * Comes with 20 ft of cord

$15.95

Stock No. AC500
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SIGNAL TRACING ...
AN END T0 SIGNAL CHASING

Whether you service receivers and
audio amplifiers full- or part-time, it is
likely that you have had occasion to
spend more time than you’d like
searching for intermittent or uncommon
problems.

Even with supply voltages checking
out, you’ve probably found that you
don’t get the quick answers you need
when using a voltmeter or even an
oscilloscope in making these types of
servicing problems profitable. If this is

34 NRI Journal

By Doug Haggis

the case, you should be spending your
time tracing, not chasing. It’s time you
turned to signal tracing.

WHAT IS SIGNAL
TRACING?

Signal tracing is a method of
checking each stage of a receiver or
amplifier by following or tracing a
received or injected signal through the
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FIGURE 1. SIMPLIFIED BLOCK DIAGRAM OF A TYPICAL AM RECEIVER.

complete unit from input to output
until  the faulty stage is located. In
tracing the signal through each stage,
you check first for its presence and
second for its quality or perhaps its
amplitude.

Each section of a receiver or audio
amplifier is responsible for performing a
specific task. In an AM receiver, signals
sent from an AM broadcast station on a
frequency between 540 and 1600 kHz
are intercepted by the antenna.

Assume that we are receiving a sta-
tion broadcasting on a frequency of
1000 kHz. By tuning the receiver we
select this particular signal and send it
on to the mixer or converter. A block
diagram of a typical AM receiver is shown
in Fig.1.

When we tune the receiver to 1000
kHz, we also adjust the frequency of the
local oscillator to 1455 kHz. This signal
and the signal from the broadcast sta-
tion beat together in the mixer stage to
form two new frequencies, a sum and a
difference. We are only interested in the
difference or intermediate frequency of
455 kHz. A tuned circuit follows the
mixer that selects this frequency and
couples it into the first i-f amplifier.

The first i-f amplifier builds up the
signal and feeds it to a second tuned
circuit. This circuit couples the signal

into the second i-f amplifier, where the
signal is amplified to a level sufficient to
drive the detector.

The detector stage demodulates and
filters the 455 kHz signal until only
audio signals are left. These signals are
fed to the audio preamplifier, where
they become strong enough to drive the
power amplifier.

The power amplifier builds up the
weak audio signals until they are able to
drive the speaker. The speaker then
reproduces the sounds that originated at
the broadcast station. With this basic
knowledge of how the signal should be
acted upon by each stage, you will be
able to compare the results of your
signal tracing with what you know must
happen in order for the receiver to
perform properly.

CHOOSING A SIGNAL
TRACER

In order to use the signal tracing
method of troubleshooting defective
units, you must, of course, have a signal

‘tracer. I recommend the CONAR Model

231. This unit was designed by NRI
engineers to assist the technician in
locating the cause of troubles in home
or auto receivers and audio amplifiers.

January/February 35
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WIDE-BAND
AMPLIFIER

FM
DETECTOR

1

b

FINE

ATTENUATOR

AM

AM
DETECTOR

10.7 MHz
FILTER

COARSE
ATTENUATOR 52

455 kHz
FILTER

AUDIO
AMPLIFIER
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FILTER
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BAND
SWITCH 10.7
o
455

FIGURE 2. BLOCK DIAGRAM OF THE MODEL 231 SIGNAL TRACER.

The Model 231 is an easy-to-use, all
solid-state tuned signal tracer. It is
called a runed signal tracer because it
has three selectable ceramic filter tuned
inputs covering the standard broadcast
i-f frequencies. (They are 262 kHz, 455
kHz, and 10.7 MHz.) These tuned cir-
cuits eliminate the need for manual
tuning as was required when using the
earlier signal tracing units. This simpli-
fies the operating setup, allowing you to
spend your time where it counts —
locating and repairing the defect. The
Model 231 also provides two untuned
input selections: rf and audio.

Let’s take a closer look at the overall
layout of the Model 231 circuitry by
referring to the simplified block diagram
shown in Fig.2. To begin, the signal

36 NRI Journal

under test will be applied to the probe
of the tracer. The probe contains
a high-impedance input circuit using
an FET constructed in a source-follow-
er configuration. This arrangement
prevents loading the circuit being
tested, ensuring accurate signal repro-
duction.

The signal at the output of the probe
is then applied to the coarse attenuator
switch, S1. This S-position switch pro-
vides selectable signal attenuation in
increments of powers of 10. The maxi-
mum amount of attenuation obtainable
is approximately 1000 to 1.

From the attenuator the signal is sent
to the band switch. This switch routes
the signal either directly to the wide-
band amplifier (RF position), through

WWW.americanradiohistorv.com



VOLUME CONTROL

FINE ATTENUATOR ADJ

SIGNAL STRENGTH
METER

5-POSITION
BAND SELECTOR

COARSE
ATTENUATOR
SELECTOR

SIGNAL PROBE

FIGURE 3. FRONT PANEL OPERATING CONTROL LAYOUT OF THE MODEL 231 SIG-

NAL TRACER.

one of the three ceramic filters covering
the standard i-f frequency (10.7 MHz,
455 kHz, 262 kHz), or directly to the
audio amplifier (AUDIO position). With
the band switch set to the RF, 10.7
MHz, 455 kHz, or 262 kHz positions,
the signal will be fed to the input
of the wideband amplifier. A fine atten-
uator control covering a narrow range of
attenuation is provided in this stage of
amplification.

The output of the wideband amplifier
is applied to both the AM detector and
the FM detector. The AM/FM selector
switch, 83, selects the detected signal
from the FM detector or the AM de-
tector. Independent of the band switch
selection, the signal applied to the
probe ultimately arrives at the input to
the audio amplifier stage. This section
of the tracer consists of an audio power
amplifier contained in a single integrated
circuit (IC) package.

In this stage a low-level audio signal
(approximately 0.5 volt peak-to-peak)
is boosted to a high-level signal where it
is then applied to the loudspeaker. The
volume control is provided at the input
of this stage to enable the technician to
set the desired output level. A signal
strength meter is also provided. This
aids in signal tracing because it provides
a visual means of monitoring the signat
strength. It will also help you to main-
tain the correct attenuator settings, pre-
venting speaker overload (distortion).
The locations of the controls and
switches on the front panel of the
Model 231 are shown in Fig.3.

GETTING THE FEEL OF
SIGNAL TRACING

Now that you are familiar with the
operation of the signal tracer, et’s trace
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the signal through a typical AM/FM,
FM:-stereo receiver. A moderate-quality
receiver manufactured by the H. H.
Scott Company will be used in the
following discussion. A schematic dia-
gram of the rf section of the AM
portion of the receiver is shown in
Fig.4.

The rf section consists of the AM
antenna tuning circuits, rf amplifier, and
local oscillator. We’ll assume the re-
ceiver is working properly for our first
“trace through” using the Model 231.

Begin the signal tracing process by
turning the receiver on and tuning in a
strong AM station. Next, turn the signal
tracer on and place the band switch to
the RF position, with the AM/FM
switch set to the AM position. Set
the volume control to approximately
mid-position, with the coarse and fine
attenuators set to their fully counter-
clockwise positions.

By examining the schematic shown
in Fig4 you will note that the B-
connection in this particular receiver is
also chassis ground; therefore, we can
connect the ground lead of the signal
tracer to a convenient point on the
chassis.

Now, touch the signal tracer probe to
terminal 2 of L209. Tum the volume
control of the receiver to minimum so
that you can hear the station only
through the speaker of the signal tracer.
You will also note a fluctuation from
the signal strength meter. Check the
signal strength meter and adjust the fine
and coarse attenuators to prevent the
meter from swinging hard to the right
(“pegging”). The attenuators and vol-
ume control should be set so that the
signal strength indicator rides at about
center scale.

38 NRI Journal
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Now, adjust the receiver tuning con-
trol slightly to each side of the station
as you observe the signal strength meter.
You should notice that the signal
strength meter swings slowly to the left
of the center-scale position. This is
caused by the antenna tuning circuit in
the receiver. When the receiver is ex-
actly tuned to the station, the meter
indicator will be most nearly to the
center of the scale, indicating that the
receiver is propeily tuned.

Leave both the receiver and the
tracer controls in the position where
you obtain the strongest signal and
move the probe to the base of Q1, the rf
amplifier. The signal will be about the
same level here. Continue tracing by
moving the probe to the collector of
‘Ql. You should notice an increase in
signal level. Adjust the coarse and fine
attenuators as necessary to keep the
signal strength meter about center scale.
The exact amount of increase will de-
pend upon the strength of the signal
you are receiving.

Next, check the signal at the base of
Q2, the mixer/oscillator transistor. You
will notice a reduction in the signal at
this point. By referring to the schematic
shown in Fig4, you will see that the
signal has passed through the tuned
circuit. In transistor stages, the rela-
tively high output impedance of the
preceding stage must be matched to the
low input impedance of the following
stage. This will result in a voltage
reduction and a smaller signal to the
tracer, since it monitors signal vol-
tages. However, transistors are current-
operated devices and the signal will
experience a current increase in passing
through the transformer.

T1 has two high-impedance windings
and one low-impedance winding. The

collector winding (1-4) and the tuned
windings (5-6) are high impedance,
while the base winding (2-3) is low
impedance. The mixer transformer,
T2, also.has three windings. The emitter
winding (4-5) and the tuned winding
(3-4) are high impedance, while the
collector feedback winding (1-2) is low
impedance.

You should be able to pick up the i-f
signal at pin 1 of T2. Set the band
switch on the tracer to the 455 kHz
position. Touch the probe to terminal 1
and you should hear the signal. From
here the i-f signal is sent to another
circuit board that contains the i-f ampli-
fier stages.

The i-f amplifier section is shown in
Fig.5. The i-f signal is fed to terminal 5
of the first i-f transformer. This tran-
sistor couples the signal into the base of
the first i-f amplifier, Q1. Touch the
signal tracer probe to terminal 5 and
then to the base of Q1 and check for
signal at both points. Move the probe to
the collector of Q1. You will notice a
considerable increase in signal level at
this point. You should then adjust the
coarse and fine attenuators to obtain a
proper signal strength indication. The i-f
amplifier is responsible for most of the
gain in any receiver. Check the signal at
the base of Q2, where you will observe
some signal reduction. Then, move the
probe to the collector of Q2. Again, you
will see that the signal has been ampli-
fied significantly.

The signal flows from the collector
of Q2 through T3 to the cathode of the
detector diode, D2. The detector circuit
removes the audio information from the
signal. Since the detector in the tracer is
no longer needed, set the band switch to
the AUDIO position and the coarse
attenuator fully counterclockwise. The
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FIGURE 5. TYPICAL TWO-STAGE AM I-F AMPLIFIER.

audio signal at this point will be quite
weak. Touch the probe to the junction
of C602 and R601. Adjust the atten-
uator and the volume control on the
tracer until you are able to hear the
signal. The components between this
point and the anode of the detector are
used to filter the audio from the recti-
fied 455 kHz signal. Any remaining i-f
signal is placed at ground potential
while allowing only the audio signal to
pass.

The audio signal is fed through the
input selection switch of the stereo
amplifier to the loudness control of
each channel. Since this is 3 stereo
amplifier, both the right and left chan-
nels receive the same signal when you
are listening to an AM station. Since
both the right and left channel ampli-
fiers are identical, only one channel of
the stereo amplifier is shown in Fig.6.
The audio signal comes from the center
tap of the loudness control to the base
of Q2, the audio preamplifier. Touch
the probe to this point and observe the
effect of adjusting the loudness control.
The sound from the signal tracer
speaker will increase and decrease, and
the signal meter will swing to the right
and left.

Set the loudness control to a suitable
level and move the probe to the col-
lector of Q2. You will notice an increase
in the signal level. The signal is fed
through the bass and treble controls,
and then coupled into the base of Qi,
the second audio amplifier. Touch the
tracer probe to the base and collector of
this transistor. Again you will notice an
increase in the signal level at the col-
lector. The same will be true at the base
and collector of Q3, the audio driver
transistor. The output stage of this
amplifier is a single-ended, push-pull
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circuit, driven by emitter-follower dri-
vers. Emitter followers are used to
achieve high gain in the output stage
while maintaining a high output imped-
ance to match the output impedance of
the driver transistors. This allows the
use of direct coupling for best high
frequency response.

Since a push-pull stage must be
driven by signals that are 180° out of
phase, a phase inverter must be used
between the base of one of the stages
and the driver transistor. Touch the
signal tracer probe to the base and then
to the collector of Q4. You will notice
no change in the amplitude of the signal.
The stage has been designed to have a
gain of I, and its only purpose is to
provide two out-of-phase signals.

By touching the probe to the base
and the collector of each of the re-
maining transistors, you will be able to
monitor the signal. However, you will
not observe a very large increase in the
signal voltage. Remember, these are
power amplifier stages. Their purpose is
to increase the signal current in order to
drive the loudspeaker.

Now you have seen how the signal is
checked in an operating receiver from
the rf input all the way through to the
loudspeaker. When troubleshooting a
unit such as this, it is usually not
necessary to check the signal in every
stage of the receiver. The customer’s
complaint will help you to determine
where you should begin tracing the
signal.

SERVICING “DEAD”
RECEIVERS

Now that you’ve seen how to trace a
signal through a properly operating re-

42 NRI Journal

ceiver, let’s see how we go about using
the signal tracer to troubleshoot a defec-
tive receiver.

To begin with, the way you go about
using the tracer depends upon whether
you’re looking for the defect in a dead
receiver or trying to track down an
intermittent defect. Let’s start with a
dead receiver.

First of all, make sure the receiver is
being supplied with operating voltages.
Then, start at the antenna-tuned circuit,
as previously described, and see if you
can pick up a signal by tuning the
receiver with the probe of the tracer
connected to the input tuned circuit.
You’ll probably need minimum atten-
uation of both attenuators at this point.

Move to the output of the mixer
stage and switch to the correct i-f
frequency setting. If you don’t get a
signal here, the mixer or the oscillator is
defective and you should check compo-
nents in these stages.

If you do get a signal at the output
of the mixer, move to the output of the
first i-f amplifier. No signal at this point
means that the first i-f amplifier is
defective.

Continue on;, moving toward the
audio circuits, until you locate a stage
that is not passing (and amplifying!) the
signal. At the point just past the stage
where you lose the signal, stop and
investigate the dc voltages in the ampli-
fier circuit to see if you can find the
actual defect.

This same procedure is used whether
you are working on an AM receiver or
an FM receiver. Just be sure to set the
tracer to the proper detector for the
type of set you’re working on.

You will use the same procedure
to check for distortion in a set. Start
at the antenna and work toward the
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loudspeaker, listening to the quality of
the recovered signal through the speaker
of the tracer. The defective stage will be
just before the point you first notice the
distortion.

WHAT ABOUT
INTERMITTENT PROBLEMS?

Servicing intermittent receivers is
really no fun, even with a signal tracer.
However, the tracer can sometimes
speed things up a bit if you follow these
suggestions.

Start at some point in the i-f strip
(perhaps after the first i-f amplifier) and
monitor the signal with the tracer.
Leave the receiver working so that you
«can hear both the receiver and the tracer
output signals. Then go off and do
something else. You'll hear it when the
intermittent defect occurs, but note if
both the set and the tracer are affected.
If they are, the defect is ahead of the
point at which the tracer is connected.
Move the probe toward the antenna and
continue monitoring to further isolate
the intermittent. Eventually you’ll find
the stage that is causing the intermittent
defect, and you can use disturbance
tests or other means tc isolate the
component causing the problem.

THE MODEL 231...
A WISE CHOICE

The Model 231 discussed in this
article is available through CONAR, a
division of NRI. This unit is available in
both kit and wired form. If you pur-
chase this unit wired, it will arrive fully
assembled, “‘ready to use.” Just plug it
in and you are ready to begin.

If you purchase the Model 231 in kit
form, it will arrive unassembled with
clear, easy-to-follow, step-by-step assem-
bly instructions. Even an amateur kit
builder can complete the assembly in
about one evening.

As you have seen, the Model 231
Signal ‘Tracer can be a powerful ser-
vicing tool. There is no match to the
value of this unit when it comes to
AM/FM receivers and audio amplifiers
where the complaints include weak,
noisy, or distorted audio reproduction.

In future Journal articles I will be
discussing a variety of test instruments
used in the servicing of television and
audio systems. I will look into specific
problems dealing with television and
audio servicing — and ways to determine
what test equipment is best suited for
that particular job. ’'m certain that you
will find these articles interesting and,
more importantly, helpful.

Stock No. 231WT

The Model 231 Signal Tracer.

$85.50
Assembled

$59.00.
Kit Form
Stock No. 231UK

SPECIFICATIONS

Probe: High-input impedance FET connected in a source-follower circuit. Input Modes: A
selectable ceramic filter. Tuned inputs covering the standard broadcast i-f frequencies (262 kHz,
455 kHz, and 10.7 MHz), untuned rf and audio. Semiconductors: Three integrated circuits,
three transistors, and five diodes. Controls: Volume, band switch, coarse attenuator switch, fine
attenuator/on/off switch, am/fm switch. Power Requirements: 110-120 volts ac, 60 Hz. Dimen-
sions:.8-1/2"W X 6”H X 6-1/2"'D.
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N‘l d :' ‘] Cash Order

A Division of NR! O Credit Card Order
3939 Wisconsin Avenue For a Select-A-Plan order, use an order
Washington, D.C. 20016 form from the CONAR catalog.

B BNy Ship to another address? Give directions here:

NRI Stud. or Grad. No.

Name Name

Address Address

City State 2ip City. State Zip

Social Security No. c/0

Moved since last order?

Previous address City State __-____ Zip
Name of Item Stock No. Number Price Each Total
SHIPPING AND HANDLING Total cash price for merchandise
We automatically ship the best way. g P
If purchase is  Shipping charge is (LA NG WEGTE LG
Up'to $20.00 $2.00

Sales Tax
$20.01-%$40.00 $4.00 . .

Wash D.C. d 5%
$40.01—-$60.00 $5.00 (Washington, residents ad )
$60.01- $100.00 $6.00
Over $100.00 $7.00 Total amount

IMPORTANT
Prices in the NR| Journal apply only to residents of the United States. Residents of Canada and
foreign countries are responsible for customs charges and additional shipping charges.

CREDIT CARD CUSTOMERS COMPLETE THE FOLLOWING (
[OMaster Charge [ Visa

Account No. ’ _ e

Exp. Date __ Master Charge Interbank No.f

Signature Date

Please do not write in this spacs.
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CONAR Brings You New Technology!

ordess
Telephone

The Mura cordless telephone represents a major breakthrough in telephone technology. For
years, cordless phones have sold for between $300 and $400. New technology permits CONAR
to offer you the Muraphone for less than $100.

The System. The Muraphone system includes a base unit that plugs into your phone jack, and
a cordless extension that is comgletely portable. The portable unit weighs 12 ounces and measures

a convenient 1-1/2" X 2-3/4" X 6-1/2”. And, it is FCC approved for connection directly into
your telephone line.

Convenience. With a Muraphone, you'll never need an extension phone — you can take this
cordless unit into the bath, the patio, the garden, or the garage. It can be used as an intercom
with the press of a button on the base unit. You can even have a three-way conversation by
simply plugging a conventional phone into the base unit.

Value. Most cordless phones operate in the 27 MHz range — the same frequency area used by
citizens band radios. But the Muraphone uses the 48 MHz range, allowing clearer reception with
practically no interference. With a maximum range of 400 feet and signals that don’t penetrate
steel- walls, complete privacy is ensured. The Muraphone only receives calls. About 90% of all
remote phones are used only to raceive calls. Therefore, the Muraphone was designed without a
dial and, thus, the unnecessary expensive dialing apparatus. Perfect for home use, the Muraphone
is priced competitively with other cordless phones with its capabilities,

$94.50

CONAR’S SPECIAL PRICE
Stock No. HO13 NATIONALLY ADVERTISED AT $99.95
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NRI Thermal Cup

Offered by
CONAR

Expires March 1, 1980

Stock No. CU100

Enclose this coupon with any CONAR order over $25.00 and we'll send you an NRI cup
absolutely FREE. On the order form you must list the cup and stock number. For

price write FREE. Remember, your order must be over $25.00, and the offer expires

I March 1, 1980.

What could be better than this free gift! It is perfect for cookouts, camping, your
shop, and your family room. It comes to you in the NRI colors of red and white, and
is double-wall insulated, durable, and dishwasher safe. And best-of all, it’s FREE!
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