
MARCH, 1962 35 CENTS 

REPORTER 
including Electronic Servicing 

i u13iJ0mDs 
03l.r ssn7N £08 

N3AYair.+n D 15390!! 
C7 1 r711 kA y r 

It 
:1 

Ill 

SPECIAL 

TRANSISTOR 

ISSUE! 

op 

SPECIAL 8 -PAGE SECTION- 

Transistor Circuits 
also ... 

Revolution in Auto Radio-Transistors are Taking Over 

Test Equipment for Troubleshooting Transistor Radios 

6 Steps to Quicker Transistor -Radio Repairs 

Update Your Basic Transistor Stock 

Mobile Radio - Transistor Style 
www.americanradiohistory.com



(n 

L -L 1: 
Servicemen and distributors everywhere are talking 
about the hottest -performing electronic antenna 
around-the TACO T -BIRD ELECTRA. 

And you know what started them talking ... color 
TV. Color reception is the ultimate test of an an- 
tenna today, and here the T -BIRD ELECTRA's 
superior design separates the men from the boys. No 
friction noise, no signal flutter, a rifle -sharp forward 
lobe, flat response on all channels-and the best 
transistor preamplifier in the business (Jerrold -de- 
signed) . a few of the reasons why T -BIRD 
ELECTRAs (model for model) are the world's most 
powerful electronic antennas. Every element is extra 
rugged and put there to work, not just look pretty. 

Only TACO, of all leading TV antenna manufac- 
turers, has deep experience in designing satellite - 
tracking and defense antennas, as well as the best 
electronic know-how in the business. It's this combi- 
nation that's making T -BIRD ELECTRA the hot- 
test antenna news today. Add to this the new promo- 
tional concept that TACO offers you, and you have 
a line that can't be beat. Hot tip: GO TACO. 

Shown above:T-BIRD ELECTRA Model G-990-8, listprice 
$107.20. Other T -BIRD ELECTRAs as low as $78.80. 
Unpowered T -BIRD antennas list from $28.30 to $65.05. 

T-SII1I ELECTRA 
'WORLD'S MOST POWERFUL ELECTRONIC TV/FM ANTENNA 

TECHNICAL APPLIANCE CORPORATION, Dept. JTD-25, Sherburne, N.Y. 
A Subsidiary of Jerrold Electronics Corporation 

Canada: Jerrold Electronics (Canada) Ltd., 50 Wingold Ave., Toronto Export: Joseph Plasencia, Inc., 401 Broadway, New York 13, N.Y. 
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UNLIMITED: 

Field Engineers 

Application 
Engineers 

Electrical, 
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Maintenance 
Men 

Industrial 
Electronic 
Maintenance 
Technicians 
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Hobbyists 
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310 VOLT-OHM-MILLIAMMETER 

World's Largest Selling 
POCKET SIZE V -O -M 

FACTS MAKE FEATURES: 

1 Hand size and lightweight, but with the features 

of a full-size V -O -M. 

2 20,000 ohms per volt DC; 5,000 AC. 

3 EXCLUSIVE SINGLE SELECTOR SWITCH speeds 

circuit and range settings. The first miniature 
V -O -M with this exclusive feature for quick, fool- 

proof selection of all ranges. 

SELF -SHIELDED Bar -Ring instrument; permits checking 
in strong magnetic fields Fitting interchangeable test 
prod tip into top of tester makes it the common probe, 

thereby freeing one hand UNBREAKABLE plastic meter 

window BANANA -TYPE JACKS-positive connection 
and long life. 

Price-only $37.50; leather case $3.20. 

Available For Immediate Delivery From Your Triplett Distributor's StocA 

THE TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, CH1O 

FOR EVERY PURPOSE-THE WORLD'S 
MOST COMPLETE LINE OF V -O -M'S, 
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NEW 
AND MOST 
VERSATILE 

ODEL 
850 

$79.50 

MODEL 850 
ECTRONIC VOLT 

a_ I 

FACTS MAKE FEATURES: 

1 
Long 7" easy -to -read scale. 

2 .5 D.C. volt range for transistor circuits. 

3 
HIGH STABILITY. Meter connected 
in cathode circuit of 12AU7. 

High Input Impedance (11 MEGOHMS) and wide Frequency 
Ranges give this extremely versatile Electronic Volt -Ohmmeter 
considerable advantage in the measurement of DC voltages, 
AC RMS and Peak -to -Peak voltages. It measures directly the 
Peak -to -Peak values of high -frequency complex wave forms 
and RMS values of sine waves on separate scales. 

ADDED PROTECTION. Meter is shorted out in OFF posi- 
tion for greater damping, meter safety during transit, electri- 
cally protected against accidental overload. ZERO CENTER 
mark for FM discriminator alignment, plus other galvanometer 
measurements. 

New pencil thin test probe used for all functions: DC, AC, 
and ohms. No need to change cables. Beautifully styled case 
for professional appearance and functional utility, 7%" x 

671e" x 33/,". 
Carrying handle can be used as a tester stand to place the 

tester at 25° angle for ease in reading. 

Frequencies to 250 MC may be measured with auxiliary Diode Probe, 
$7.50 extra. DC voltages to 50 KV may be measured with auxiliary High 
Voltage Probe. $20.50 extra. 

TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OHIO 

THE WORLD'S MOST COMPLETE LINE OF V -O -Ms. AVAILABLE FROM 
YOUR TRIPLETT DISTRIBUTOR'S STOCK 
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Are you confused by transistor theories 

which abound with such terms as holes, 
donor and acceptor Impurities, and valence 
bonds? Perhaps you are worrying need- 
lessly about these concepts. If you are in- 
terested in transistors strictly from a serv- 
icing standpoint, it is much simpler to 
think in terms of electrons, since you are 
already familiar with these concepts from 
vacuum -tube circuit theory. It is not neces- 
sary, when you service transistor equip- 
ment, to know all about design theory of 
transistors, just as you can troubleshoot 
tube circuits without a knowledge of tube 
design. So let's take a look at transistors 
without trying to become design en- 
gineers for either semiconductors or the 
circuits in which they operate. 

Transistor Elements 

Transistor elements are formed from 
two basic materials - P (positive) ma- 
terial and N (negative) material. The P 
elements take their name from the fact 
that they contain very few free electrons 
and as a result have a positive charge. 
The N elements have an excess of free 
electrons, and take on a negative charac- 
teristic. 

In its simplest concept, a semiconductor 
is formed by joining N and P sections. 
The result of this union is called a semi- 
conductor diode (two elements), and is 
most commonly used as a rectifier. If a 
diode is connected as in Fig. 1A, with 
P to the positive and N to the negative 
terminal of a voltage source, electrons 
will flow across the junction and in the 
circuit. The junction is then said to be 
forward biased. If the polarity of the bias 
voltage is reversed (Fig. 1B), the junction 
will display a blocking characteristic, and 
there will be no electron flow. Thus, a 
semiconductor diode conducts readily in 
only one direction. 

NPN Transistors 

Now that you understand the operation 

You can learn to figure ont hou' a transistorised 
stage works, Just by looking at the schematic. 

of an NP junction, you are ready to con- 
sider what happens when a third element 
is added. In Fig. 2, another N section has 
been added to the NP combination, 
forming what we call a transistor. How- 
ever, the P section of the new unit is 

much thinner than either N section. This 
is important to the operation of the tran- 
sistor. Each section, or element, has a 
name-the emitter, base, and collector, 
as labeled in Fig. 2. 

You will notice that two junctions have 
been formed in this transistor. This gives 
the transistor certain characteristics of a 

diode; in fact, it is sometimes considered 
as two diodes connected "back to back." 
This concept will simplify the explanation 
of transistor biasing depicted in Fig. 3. 

The base -emitter junction of the NPN 
transistor in Fig. 3A is said to be for- 
ward biased since it is connected so cur- 
rent flows across the junction. In Fig. 3B, 
the base - collector junction is reverse 
biased, and blocks current flow. As you 
will soon see, these bias arrangements are 

JUNCTION 

r 

N- P 
(CONDUCTION ACROSS 1 

JUNCTION ,J 

A 

JUNCTION 

P 

JUNCTION 

BLOCKS CURRENT FLOW 

llt- 
B 

Fig. T. Forward bias and reverse bias 
of a simple NP diode semiconductor. 

the key to transistor operation. 
A different base -collector bias configur- 

ation is shown In Fig. 3C. Here the re- 
verse bias is applied between the emitter 
and collector, but notice the collector (N 
material) is still connected to the posi- 
tive voltage source. Since the negative end 
of the voltage source is connected to an 
N material (the emitter), and since the 

base (P material) is nearer than the emit- 
ter to the positive end of the source, the 
base -emitter junction can be considered 
as forward biased. Therefore, the effect 
of the negative voltage is transferred 
across this junction and applies reverse 
bias to the base -collector junction, the 
same as in Fig. 3B. 

Fig. 4 shows two NPN transistors with 
their bias arrangements. The first (Fig. 
4A) is connected in an arrangement 
known as common -base, and the circuit 
in Fig. 4B represents a common -emitter 
connection. In both instances, the collec- 
tor is biased at a high positive potential. 
This positive collector bias is essential to 
the operation of an NPN transistor. The 
base -emitter junction is forward biased. 
In order to understand the effects of these 
bias voltages, let's study the resulting cur- 
rent flow in each circuit. 

In the common -base circuit of Fig. 4A, 
voltage A forward biases the base -emitter 
junction, and the resultant current flow 
produces an unusual effect in the base - 
collector junction. As current flows across 
the base -emitter junction, it causes the 
base -collector junction to become conduc- 
tive. The high positive voltage B on the 
collector attracts the current -carrying ele- 
ments (supplied by the emitter) within the 
transistor, and a large collector current 
flows. In this manner, a very small base - 
emitter current causes a large emitter -col- 
lector current. When the forward bias is 

removed, the base -collector junction again 
becomes a very high resistance in the cir- 
cuit, and collector current ceases to flow. 

In the common -emitter circuit of Fig. 
4B, the same actions take place. Base - 

PF REPORTER for March, 1962, Vol. 12 No. 3 PF REPORTER is published monthly by Howard W. Sams & Co., Inc., 2201 E. 46th St., Indianapolis 6, 
Indiana. Second-class postage paid at Indianapolis, Indiana. I, 2 & 3 year subscription prices: U.S.A., its possessions, and Canada $4.00, $7.00, $9.00. All other 
countries: $3.00, $9.00, $12.00. Current single issue 35c each; back issues foc each. 
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JUNCTION g JUNCTION 

BASE 

EMITTER COLLECTOR 

Fig. 2. Construction of an NPN transis 
tor showing elements and junctions. 

emitter bias current causes the base -col- 
lector junction to conduct, and a large 
collector current flows from the negative 
to the positive terminal of voltage B. 

PNP Transistors 
The elements of PNP transistors differ 

from NPN types only in the polarity of 
the diodes (see Fig. 5). A thin layer of 
N material is sandwiched between two 
sections of P material. Thus, correct bias- 
ing requires voltages which are opposite 
in polarity from those used with an NPN 
transistor. 

The common -base bias arrangement of 
a PNP transistor is shown in Fig. 5A. 
The operation of PNP transistors is the 
same as NPN types; a very small forward 
bias current across the base -emitter junc- 
tion causes a large collector current across 
the base -collector junction. Of course, the 
opposite bias voltages cause the direction 
of flow also to be opposite. However, in 
either case, when electrons flow, it is from 
the negative terminal to the positive 
terminal of the bias -voltage source. 

In the common -emitter circuit of Fig. 
513, current flow takes place in the same 
manner as described for an NPN com- 
mon -emitter circuit. Of course, the op- 
posite bias polarities cause the flow to 
be in the opposite direction. 

It is important that you remember this 
characteristic of NPN and PNP transis- 
tors. If you are to determine the cause 
of an abnormal voltage, in a transistor cir- 
cuit, you must consider the normal direc- 
tion of electron flow in the circuit and be 

able to analyze whether a voltage change 
is caused by an increase or a decrease 
in normal current. This reasoning must 
be adapted to whichever type of transis- 
tor is used in the circuit. 

Amplification 

In order to amplify, a transistor must 
somehow use a small change in voltage, 
current, or signal to cause a large change 
in the output -circuit voltage, current, or 
signal. The schematic diagram of Fig. 6 

will help you to understand how this is 

possible. Let's consider the common -emit- 
ter circuit first, since this is the most com- 
monly used configuration. 

As mentioned before, if the base -emit- 
ter bias (called simply base bias in a 
common -emitter circuit) is removed, con- 
duction in the collector circuit ceases. If 
the forward bias is merely increased or 
decreased, the collector current follows 
suit, with a small base change causing a 
large collector variation. 

To make use of this current change, 
some form of load (R,,) is inserted in 
the collector circuit, and the current 
through it develops an IR voltage drop. 
If some form of signal voltage (repre- 
sented in Fig. 6 by generator S1) is in- 
troduced into the input circuit-in this 
case the base -emitter circuit-it adds to 
and subtracts from the normal base volt- 
age A. The varying voltage results in a 
varying junction current, and a corres- 
ponding large variation of the current 
through and voltage across collector load 
RL. By making RL sufficiently large, a 
sizable voltage gain can be realized from 
the current -amplifying characteristics of 
the transistor, since the output circuit im- 
pedance will be much greater than the in- 
put circuit impedance. 

We can analyze the instantaneous ac- 
tions and learn exactly what happens in 
circuits such as those of Fig. 6. In the 
NPN circuit of Fig. 6A, a positive swing 
of input signal S, adds to voltage A and 
increases the base current. Collector cur 
rent increases by a much larger amount 

Fig. 3. Transistor bias arrangements show how junctions conduct or block. 

and develops a large negative voltage 
swing across R as shown. A negative 
swing of the input signal would have an 
opposite effect. Thus, two things are 
happening to the signal: First, it is being 
reproduced in the output circuit with a 
large voltage increase; second, it is being 
inverted, or receiving a 180° phase 
change. 

Fig. 6B shows a PNP transistor con- 
nected in a common -emitter circuit. (An 
NPN transistor symbol has the emitter 
arrow pointing outward; the PNP emitter 
arrow points inward.) The actions are 
similar to the NPN circuit, except that 
certain polarities are different. A posi- 
tive swing of signal S, in the PNP cir- 
cuit subtracts from base voltage A. The 
current in load resistor R,, decreases, 
and the normal positive drop across R,, 
decreases or becomes more negative. This 
causes the voltage swing to have the 
polarity shown in Fig. 6B. 

It is very important to recognize that 
the negative -going output voltage in Fig. 
6B is caused by a decrease in the positive 
drcp; otherwise, it will be difficult to 
understand circuit operation. Once you 
realize the significance of this fact, trou- 
bleshooting the cause of DC voltage 
shifts in transistor circuits will become 
very simple. 

A negative swing of the input signal 
again causes an opposite effect in the cir- 
cuit. Thus, you see the primary differ- 
ence between the NPN and the PNP cir- 
cuit is in the DC bias voltages; as far as 
signal voltages are concerned, both types 
amplify and both types invert the signal 
from input to output. 

Common -Base Amplifiers 
You can understand transistor ampli- 

fication even better by analyzing the 
common -base circuits in Fig. 7. A com- 
posite waveform signal is used for S 
and demonstrates that no signal inversion 
takes place in a common -base circuit. 
When the signal voltage in Fig. 7A is 

positive at E (with respect to B), it sub- 
tracts from bias voltage A. This causes 
a decrease in collector current, and a 
corresponding decrease in the voltage 
across R,,. Since the normal drop across 
R,, is negative, a decrease appears as a 
positive -going change (less negative), the 
same as the input voltage. On the next 
half -cycle, the input voltage adds to the 
forward base bias, and the collector cur- 
rent increase causes a negative -going 
change in the R,, voltage drop. Fig. 7B 
shows a PNP common -base amplifier, 
whose circuit action is essentially the 
same; amplification is produced, but with 
no signal inversion. 

Another aspect of amplification can be 
more readily analyzed in these circuits 
-that of input impedance vs. output im- 
pedance. The secret of the transistor's 
ability to amplify is that the amount of 
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Fig. 4. Common -base and -emitter 
bias configuration of NPN transistor. 

collector current is almost entirely de- 
pendent on the base -emitter bias instead 
of on the base -collector voltage. For 
this reason, the value of RL can be made 
quite large (within limits) without seri- 
ously altering the collector current. As 
RL is increased, the voltage developed 
across it also increases. If the collector 
circuit has a greater impedance than the 
emitter circuit, more voltage appears 
across the collector load. This is ampli- 
fication, and while the transistor is pri- 
marily a current -amplifying device, the 
impedance difference between input and 
output circuits makes it a practical volt- 
age " amplifier. Common -base and com- 
mon -emitter circuits are both capable of 
appreciable voltage gain. 

Common -Collector Amplifiers 
Common -collector amplifiers are used 

primarily for impedance matching, since 
they produce a voltage gain of less than 
one (unity). However, their circuit char- 
acteristics are such that they can be used 
to demonstrate how one power supply 
can be used to provide both bias volt- 
ages, and make it easier to understand 
practical circuits. 

Fig. 8A shows how bias voltages are 
applied to an NPN transistor in a com- 
mon -collector circuit. At first glance, this 
circuit appears similar to the common - 
emitter configuration, Since the A and B 

voltages are tied together near the emit- 
ter. However, note that load resistor RL 
is in the emitter circuit, and the emitter 
voltage is thus at some level other than 
the tie point of the two bias -supply volt- 
ages. Still, it doesn't look much like the 
collector is common; we shall resolve 
this, but first let's briefly analyze the op- 

eration of the circuit. 
The normal DC voltage drop across 

RL has the polarity shown in Fig. 8A. 
A positive swing of S, adds to the for- 
ward base bias (voltage A) and increases 
collector current. Since the collector cur- 
rent also flows in the emitter, the voltage 
drop across RL shows a corresponding 
increase, and the emitter end of the re- 
sistor becomes more positive. A negative 
swing of the input signal causes a less - 
positive voltage across RL or a negative 
swing. Since RL is the output circuit for 
this arrangement, you can see the output 
is in phase with the input signal. 

Why is there no amplification in this 
circuit? Load resistor RL is in the emit- 
ter -collector circuit, but it is also between 
the base and emitter. Thus, any increase 
in the value of RL will decrease the for- 
ward base -bias current and lower the col- 
lector current. For this reason, RL can- 
not be made very large; in fact, the out- 
put impedance of this circuit is always 
less than the input impedance, and there- 
fore no voltage amplification takes place. 
As mentioned before, however, the cir- 
cuit is used quite often to match a higher 
impedance to a lower impedance. 

Fig. 8B shows a practical common - 
collector amplifier that uses a PNP tran- 
sistor. Now you can see why this cir- 
cuit is called a common -collector ar- 
rangement. In the first place, the base is 
above ground potential because the in- 
put signal is developed across R2. Sec- 
ondly, the emitter is above ground po- 
tential because RL is the load for the out- 
put signal. Thirdly, and the main reason 
for calling the amplifier a common -col- 
lector circuit, capacitor C2 keeps the col- 
lector at ground potential for the signal. 
Note the similarity of this circuit to the 
cathode follower in vacuum -tube circuits; 
in fact, this transistor circuit is often 
called an emitter follower. 

It is interesting to analyze the DC 
biasing arrangement in Fig. 8B. Instead 
of using two separate bias supplies, only 
one power source, is used. The B voltage 
is applied to the collector, as usual. In 
this case, however, resistors R1 and R2 
form a voltage divider across the B volt- 
age. The base is connected to the junc- 
tion, and the small voltage drop across 
R2 forward biases the base -emitter junc- 
tion. R2 is large enough that the bias 
voltage is greater than the DC voltage 
developed across RL at the emitter. For 
this reason, the input impedance will be 
larger than the emitter (or output) im- 
pedance. 

The operation of the circuit in Fig. 8B 
is the same as that in Fig. 8A, except a 
PNP transistor is used. A positive -going 
signal reduces the forward bias, decreases 
the emitter -collector current and causes 
a less negative voltage across RL. A 
negative -going signal adds to the base 
bias furnished by R2, increases the col- 

^ 

A B 

A 
COM BASE 

B 
COM EMITTER 

Fig. 5. Bias voltages for PNP transis 
tor are opposite to those of an NPN 

lector current, and produces a more neg- 
ative voltage across RL. The signal output 
is obtained across RL, and is of the same 
phase as the input signal. 

Practical Transistor Circuits 
You have seen 'und analyzed the three 

basic transistor circuit configurations, 
and you recognize the differences be- 
tween NPN and PNP circuits. Now, let's 
examine the operation of some circuits 
found in electronic equipment, particu- 
larly those in the most common of tran- 
sistorized devices, the portable radio. 

We shall analyze each circuit from 
three basic viewpoints. First, we shall 
identify the type of circuit configuration. 
Second, we will trace the DC biasing ar- 
rangement and learn the various means 
of obtaining these voltages. Third, we 
will analyze the signal operation of each 
circuit. In this way, you will learn to 
identify and analyze almost any circuit 
you may encounter in transistorized 
equipment. 

Audio Amplifiers 
Transistor audio amplifiers can be sub- 

divided into three classes, according to 
their function in the set. Audio ampli- 
fiers which drive a speaker must furnish 
power, so we have transistor power ampli- 
fiers. The output stage needs a certain 
amount of driving -signal power, and a 
low -power amplifier (called a driver) does 
this job. A voltage amplifier stage is used 
to build up the tiny audio -signal voltages 
from the detector to the level needed 
to operate the driver stage. 

Fig. 9 shows the audio amplifier used 
in a typical transistor receiver. This cir- 
cuit uses a PNP transistor in a common - 
emitter circuit. Don't be confused by 
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PNP 

Fig. 6. Common emitter amplifier 
causes signal inversion in output load. 

resistor R4 in the emitter circuit; it is 

bypassed by C2, which places the emitter 
at ground potential as far as the signal 
is concerned. The signal is applied to 
the base, and the output is taken from 
the collector, offering further identifica- 
tion for the common -emitter configura- 
tion. 

The high negative collector bias is 

applied by R5, the collector load. Since 

X1 is a PNP transistor, the base also 

must be more negative than the emitter. 
Voltage divider R2 -R3 is connected to 
furnish minus 1 volt at the base, and 

emitter current creates a mintis 0.8 volt 
bias at the emitter. The resultant base - 

emitter forward bias is 0.2 volt, with 
the base more negative than the emitter. 

In operation, the detected audio sig- 

nal is applied to volume control R1, and 

a portion is coupled to the base of X1 
by capacitor Cl. R3 serves as the input - 
circuit load resistor; between base and 

ground. The signal variations in the base 

circuit create large current variations in 
the collector circuit, and load resistor 
R5 develops a large signal voltage. C3 

couples the amplified signal from R5 

Fig. 7. Common -base circuits amplify 
without reversing phase of the signal. 

to the next stage. C4 serves to place the 
"bottom" end of R5 at RF ground po- 
tential and prevent signal voltages from 
entering the DC supply. C2 holds the 
emitter at RF ground, while permitting 
R5 to perform its function of DC bias- 
ing the emitter. 

This last statement brings up another 
point. We have talked of base bias and 
collector bias, but not of emitter bias. 
To avoid confusion, it is necessary to 
consider all the bias voltages in a circuit. 
For example, the emitter in Fig. 9 ap- 

pears to be negatively biased, but the 
theory of transistor óperation tells us it 
should be positive for a PNP transistor. 
However, you will notice that it is less 

negative than either of the other ele- 
ments; this means, in effect, that it is 

more positive than the other elements, 
and this is the condition we need. So it 
is necessary that each bias voltage be 

computed as that existing between the ele- 

ments, and not necessarily the voltage 
from the elements to ground. Thus, the 
term emitter bias means the bias between 
the emitter and ground, and does not 
necessarily indicate the base -emitter bias. 

This is important to remember, because 

emitter bias does play an important part 
in some transistor circuits. An emitter -bias 
network such as C2 -R4 is often used for 
temperature stabilization. If the junction 
temperature in a transistor becomes un- 
usually high due to either internal or ex- 
ternal heat, more current will flow through 
the transistor. To overcome this effect, 
C2 and R4 develop a small voltage which 
opposes the forward bias. If a junction 
heats and . current increases, the voltage 
across R4 increases and reduces the 
forward bias, automatically decreasing 
the current through the transistor. 

A typical driver stage is shown in 
Fig. 10. The signal is applied to the base, 

the output is taken from the collector, 
and the emitter is bypassed to ground, 
all of which stamp the circuit as a com- 
mon -emitter amplifier. The transistor is 

a PNP type; therefore, the base and 

collector should be more negative than 
the emitter. Let's see if they are. 

Voltage divider R1 -R2 sets the base 

voltage at 4 volts with respect to ground. 
The current flow through the transistor 
and R3 causes the voltage at the emitter 
to be 4.2 volts; thus, the emitter is more 
positive than the base, and a 0.2 -volt 
forward bias exists. The collector circuit 
is returned to ground through the rela- 
tively low DC resistance of transformer 
Tl (the voltage drop across the winding 
is only 0.3 volt.) The collector is much 

less positive (more negative) than the 

emitter voltage, and satisfies the bias 

conditions for this transistor. 
Capacitor C 1 couples the signal volt- 

age from the preceding stage to the 

base of X1, across input resistor R1. 

The large collector -current signal in the 

Fig. 8. There is no gain in a common 
collector amplifier and no inversion. 

windings of interstage transformer Ti is 

fed to the output stage. C2 and R3 sta- 

bilize the transistor; C3 bypasses signal 
voltages around the power source. 

The driver stage is very much like the 
audio amplifier, but its operating char- 
acteristics are chosen to cause high sig- 
nal currents in the load (usually a trans- 
former). The purpose of the driver is to 
furnish signal power for the output stage 

and, since power is proportional to the 

square of the current (P=I2R), a rea- 
sonable signal current in T1 will provide a 

good signal -power input to the output 
stage. In less -expensive receivers, a circuit 
such as Fig. 10 is often used as an out- 
put stage, and Tl is connected directly to 
the speaker. 

A push-pull Class -B output stage is 

diagrammed in Fig. 11. Once again we 

have a common -emitter circuit, since 
R3 is very small and places the emitters 
almost at ground potential. Also, the 
bases and collectors are used as input 
and output elements, respectively. The 
transistors are NPN types, as indicated 
by the arrows pointing outward on the 

emitter symbols. 
If we didn't have a schematic, you 

could still identify transistor types by the 

voltages you find on their elements. For 
NPN transistors, you will recall, the col- 
lector and base must be positive with 
respect to the emitter. Therefore, if you 

FROM 

DETECTOR O 
F-e-TO DRIVER 

5m10 

1000 a 

Fig. 9. This voltage -type amplifier is 

found very often in transistor radios. 
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find a transistor circuit in which the col- 
lector and base are positive with respect 
to the emitter, you can safely assume 
the transistor is an NPN type. 

In the circuit of Fig. 11, R1, R2 and 
RS set the base voltage for the transis- 
tors at 0.2 volt. The DC winding resist- 
ance of TI has little effect on this volt- 
age, since the base currents are almost 
insignificant. The emitter currents cause 
a small drop across R3, setting emitter 
bias at 0.1 volt. Therefore, the forward 
bias for X1 and X2 is 0.1 volt. The very 
small winding resistance of T2 causes 
almost no DC voltage drop in the col- 
lector circuit, and the full source voltage 
appears at the collector. 

You'll see something slightly different 
in the R1 -R2 -R5 bias network of Fig. 
11. R5 is a thermistor, which maintains 
a constant forward bias on the transistors 
regardless of temperature variations. This 
is important since the trasistors are 
biased just above cutoff and slight bias 
variations could cause undue distortion. 
With this bias, the transistors operate 
as Class -B amplifiers; if the base bias 
decreased too much, they would ap- 
proach Class C, and distortion would 
occur. If the bias became too high, they 
would approach Class -A operation, and 
the driver stage would overdrive them, 
again causing distortion. 

The signal applied to transformer Tl 
from the driver stage is fed push-pull 
style, to the bases of XI and X2. The 
amplified output is developed (push-pull) 
in output transformer T2 and fed to 
speaker SPi. Cl is a damping capacitor 
which prevents inductive transients in the 
winding of T2 from damaging the tran- 
sistors. C3 is the power -supply bypass 
filter. 

Feedback network C2 -R4 supplies a 
signal from the secondary of T2 back to 
the driver stage. Since the feedback is 
out of phase, it cancels some of the 
noises and distortions introduced by the 
audio system. Temperature -compensating 
resistor R3 also contributes to. stage 
linearity, because it is unbypassed and 
introduces a small amount of signal de- 
generation. 

Detector-AVC Systems 

Transistor receivers normally use a 
diode detector such as shown in Fig. 
12A. Practically all modern detector 
circuits include some form of AVC, 
which is fed to the IF or RF stages to 
prevent strong signals from overloading 
the receiver. 

The detector-AVC system in Fig. 12A 
takes the IF signal from T3, and M1 
rectifies it, producing both an audio sig- 
nal and a DC component. Filter Cl -R1 - 
C2 removes the IF component from the 
detector output, and the audio and DC 
components are developed across volume 

FEEDBACK FROM 

OUTPUT TRANSFORMER 

FROM 

FIRST 

AUDIO 10 mfd 
OUTPUT 

STAGE 

Fig. 10. Driver stage furnishes power 
control R2. Capacitor C3 couples the 
audio signal to the audio amplifier, and 
blocks the DC voltage. 

The DC voltage, which is proportional 
to the amount of signal being received, 
is fed through R3 to the AVC line and 
to the base of the first IF stage. AVC 
filter network R3 -C4 removes the audio 
signal from the AVC voltage. R4 is 
connected to a negative voltage source, 
which furnishes the normal forward bias 
for the IF amplifier transistor. When a 
strong signal reaches M 1, the detector 
DC output (which is positive) "bucks" 
the bias voltage, lowering the forward 
bias on the IF transistor. Stage gain is 
thus reduced and overloading is pre- 
vented. 

Transistor Detectors 
A transistor detector is shown in Fig. 

12B, but its operation is very much the 

by keeping current high in the load. 
same as that of a diode. The reason is 
because the base and collector are tied 
together, and in this configuration, the 
transistor takes on the characteristics of 
a diode. Let's analyze the action to see 
why. 

The transistor is a PNP type, as you 
will recognize by the inward -pointing 
arrow. You also remember that both 
the base and collector of a PNP tran- 
sistor must be more negative than the 
emitter if the transistor is to conduct. If 
the base is tied directly to the collector, 
its forward bias is the full negative col- 
lector bias, and the base -collector junc- 
tion is highly conductive. 

Notice that R1, R2, and R3 form a 
voltage divider for the positive 5.2 -volt 
source, and a slight positive voltage is 
applied to the emitter. Since the other 
elements are tied to ground (negative), 
a very small collector current flows, de - 

Fig. 11. Matched transistors add to balance in push-pull output stages. 
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(A) Simple diode detector circuit. 
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(B) Transistor connected as diode. 

Fig. 12. Detectors in transistor radios 

veloping the slight negative voltage which 
is measurable at the emitter. 

If a signal is applied to T3, the sec- 
ondary winding develops a varying volt- 
age in the emitter circuit. A positive - 
going input signal swings the emitter 
more positive and the transistor con- 
ducts heavily. A negative -going alterna- 
tion biases the emitter more negative 
than the base and the transistor ceases 
to conduct. Thus, the transistor acts just 
like a diode. C2 serves as an IF bypass 
for detector load R3, which is also the 
volume control. C3 feeds the signal to 
the audio amplifier. 

When the transistor conducts, a DC 
voltage develops across R3, opposing the 
slight positive voltage from divider R1 - 
R2. During no -signal operation, the noise 
energy reaching the detector causes slight 
conduction; this AVC voltage barely 
overrides the bias voltage. When astrong 
signal is received, the negative AVC 
voltage opposes the normal IF stage bias 
at the junction of R1 and R2, reducing 
the IF gain. R2 and Cl filter audio sig- 

nals from the AVC line. 
In Fig. 13, a PNP transistor, biased 

as a Class -B amplifier, is used in a 
common -collector circuit. Negative col- 
lector bias is obtained through R5 from 
the -8 volt source. The emitter and base 
are held at the same zero potential, so 
there is no forward bias on the base - 
emitter junction. The transistor conducts 
only when the input signal applies a 
negative -going voltage to the base. 

The IF signal is applied to the base 
of X1. The transistor conducts on nega- 
tive swings of the signal just like a detec- 
tor, developing voltage across R3 and 
whatever portion of R4 is between its 
slider and ground. Cl, R3, and C2 filter 
the IF components from the output, 
leaving only audio signal across volume 
control R4. C3 effectively grounds the 
collector for signal currents. R2 tem- 
perature -compensates the transistor and, 
in conjunction with R1, maintains the 
Class -B bias. 

Fig. 13 also includes an unusual AVC 
system. The IF and RF amplifiers re- 
ceive forward bias from the -8 volt 
source through R5, R6 and divider net- 
works R7 -R8 and R9 -R10. When tran- 
sistor X1 conducts (only while receiving 
signal), it draws more DC current 
through R5 and causes a greater voltage 
drop. Because of this, less forward bias 
is applied to the RF and IF amplifiers, 
and their gain is reduced. R6 and C4 
remove any audio voltages which exist 
on the AVC line. 

A Class -B transistor detector can 
easily amplify its audio output. If a 
common -emitter circuit is used, a voltage 
gain will be realized in addition to the 
detector action. In the circuit of Fig. 
14, the PNP transistor is Class -B biased 
to give detector (rectifying) action. The 
output, which is taken from the collector, 
is IF -filtered by Cl, R3 and C2, and the 
amplified audio signal is fed directly to 
the output stage. X1 furnishes sufficient 
voltage gain and enough power to drive 

Fig. 13. Transistor detector includes an unusual AVC-circuit arrangement. 

the output circuit with no additional 
amplification. 

IF and RF Amplifiers 
IF and RF transistor amplifiers are 

very similar to each other. In common 
usage, about the only difference is that 
RF amplifiers must be tunable, while IF 
stages are fixed -tuned. Otherwise, they 
both amplify signals which are practically 
alike. We will examine several types of 
IF amplifiers and remember that RF 
stages operate in pretty much the same 
way. 

Fig. 15 includes several different cir- 
cuit arrangements for IF amplifiers. For 
example, the first and second stages use 
NPN transistors, while the third uses a 
PNP type. The coupling between the 
second and third stages is not only un - 
tuned, but is direct as well. L3 represents 
an autoformer type of IF coupling, a dif- 
ferent approach than the usual trans- 
former coupling. The first stage is AVC- 
controlled, while the other two are ex- 
amples of uncontrolled IF amplifiers. 

First, let's analyze the power supply 
arrangements in these circuits, and see 
how each transistor receives its bias volt- 
ages. Thè power source for the entire 
group is a positive 5.6 volts. X1 receives 
its 0.4 -volt base bias from the junction of 
RI and R10. Emitter bias is developed 
across R2, and amounts to 02 volt. The 
difference between these two voltages is 

the base -emitter bias for X1, and since 
0.4 volt is more positive than 0.2 volt, 
the junction is forward biased. R3 applies 
positive bias to the collector through the 
winding of L2. 

In the second stage, R4 and R5 divide 
the source voltage to furnish 1 volt of 
base bias for X2. R6 develops 0.75 volt 
of emitter bias, creating a forward bias 
of 0.25 volt for NPN transistor X2. Col- 
lector bias for X2 is a bit more compli- 
cated to analyze, since X3 has some ef- 
fect. Essentially, however, R7 and its 
parallel path (R8 and the forward junc- 
tion resistance of X3) carry the supply 
voltage to the collector of X2. 4.6 volts 
develops at the collector and at the 
direct -coupled base of X3. 

The emitter resistor of X3 drops the 
supply voltage to 4.8 volts at the emitter. 
Since the voltage at the base of X3 is 

4.6 volts, it is more negative than at the 
emitter, and X3 is forward biased. (X3 
is a PNP transistor, remember?) The col- 
lector is returned to ground through the 
winding of L3, placing it at a much less 
positive (high negative) potential. 

The operation of these IF amplifiers 
is very uncomplicated. The IF signal 
from the mixer or converter is coupled 
to the base of X1 by Ll. C2 keeps the 
low end of L1 secondary at the same 
signal potential as the emitter, so tem- 
perature -compensating resistor R2 will 
not cause 'degeneration. C3 performs the 
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Fig. 15. IF system uses a wide variety of IF amplifier circuit configurations. 
same bypass duty for the tuned primary 
of L2, which is the collector load for X1. 

In the second IF amplifier, signal volt- 
ages are treated the same as in the first 
stage. L2 couples the signal to X2 and 
C4 prevents R5 and R6 from causing any 
signal degeneration. The amplified out- 
put is developed across collector load R7 
and connected directly to the base of X3, 
without benefit of a tuned circuit. 

R8 in the emitter of X3 is unbypassed, 
and does add a little degeneration. This 
improves the noise and distortion char- 
acteristics of the stage, as does the direct 
coupling from the preceding stage. The 
collector load for X2 is tuned autoformer 
L3, shunted by resistor R9. R9 slightly 
loads L3, providing a broader bandpass 
for the high -Q tuned circuit. 

The detector circuit is included merely 
to show how the first IF amplifier is 
AVC-controlled. The forward bias for 
X1 is determined mostly by the divider 
consisting of RI, RIO, and R11. When 
a strong signal reaches detector M I, a 
positive DC voltage appears at the junc- 
tion of RIO and R11, and is proportional 
to the strength of the incoming signal. 
This opposes the normal base bias on 
XI, lowers its forward bias and reduces 
the stage gain. C5 is the IF filter for the 
detector circuit, and RIO and Cl are 
the AVC filter components. 

TO AUDIO 

OUTPUT 

Fig. 14. This detector amplifies audio. 

Oscillators and Mixers 
Transistor oscillators are very much 

like tube -type oscillators in their man- 
ner of operation. To sustain oscillation, 
a transistor circuit must provide: ampli- 
fication, an in -phase feedback arrange- 
ment, and a tuned circuit to set the 
frequency of oscillation. The transistor 
circuits in Figs. 16 and 17 meet all these 
requirements. 

Fug. 16 shows a PNP transistor in a 
common -base oscillator circuit. The com- 
mon -base configuration is recognizable 
because the load is in the collector, the 
feedback is to the emitter, and Cl holds 
the base of X1 at signal ground. 

Close examination of the biasing ar- 
rangement will reveal that the base -emit- 
ter junction is reverse biased. This Class - 
C bias is common in transistor oscilla- 
tors, and causes the transistor to operate 
more efficiently. R1 and R2 set the base 
bias at -0.4 volt, while emitter current 
causes a voltage drop of -0.7 volt across 
R3 and R4. Thus, the net base -emitter 
bias is -0.3 volt, and since the emitter is 
more negative than the base, the PNP 
transistor is reverse -biased. Collector 
voltage is supplied through R5 and part 
of Ll. 

Circuit action starts with the initial' 
rise of collector current before emitter 
voltage builds up to cutoff. The current 
through L1 excites the tuned circuit con- 
sisting of LI, C5, and M1 (the tuning 
capacitor). C4 completes the signal cir- 
cuit for L1. The oscillatory action in 
the tank circuit is coupled into the feed- 
back winding of L1, and applied to the 
emitter of X1 across R3 -R4. CI and C3 
complete the signal circuit between base 
and emitter, and the applied signal re- 
duces the emitter voltage to a point 
below the -0.4 volt base voltage. The 
resulting forward bias causes a rise in 
collector current through L1, and the 

action continues. 
The downward excursion of the signal 

cycle begins when the forward bias 
reaches a point (saturation) at which col- 
lector current ceases to rise, the field in 
L1, collapses, the emitter bias increases 
toward the reverse -bias region, and the 
collector current drops off. This causes 
the emitter bias to become even more 
negative, and the action builds up until 
cutoff is reached. Feedback from the 
oscillatory action in the tuned tank cir- 
cuit keeps the rise and fall continuing as 
long as power is applied to sustain cir- 
cuit losses. 

C2 takes a portion of the signal devel- 
oped across unbypassed resistor R4 and 
feeds it to the mixer circuit where it 
combines with the incoming station 
signal to develop the intermediate fre- 
quency. The collector is connected to a 
tap on LI so the high -Q tuned circuit is 
properly matched to the lower impedance 
of the transistor. 

Fig. 17 shows a common -emitter PNP 
oscillator which uses inductive oscillator 
feedback along with inductive coupling 
to the PNP mixer. Oscillator transistor 

Fig. 16. Common -base oscillator uses a 
tickler coil for feedback to emitter. 
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Fig. 17. Oscillator -mixer -RF stage uses coil for feedback and mixer injection. 

X2 is Class -B biased, with the base and 
emitter at the same bias voltage. R6 and 
R5 set the -1.5 -volt base bias, and R8 
utilizes emitter current to hold the emit- 
ter at -1.5 volts. R9 and the tank wind- 
ing of L2 feed the reverse bias to the 
collector. 

Mixer transistor X1 receives -1 volt 
of base bias from the AVC line through 
R4. (Remember, most AVC networks 
include a voltage divider which sets the 
no -signal bias on the AVC line.) The 
-0.9 volt emitter bias is developed by R1. 
R3 and the primary of L3 carry the high 
collector bias to the transistor. You will 
notice the base -emitter junction of Xl 
is forward biased. 

Oscillator operation is the same as for 
the circuit in Fig. 16, except base in- 

stead of emitter feedback is used. The 
oscillator signal is coupled by the output 
winding of L2 to the mixer circuit; C3 
keeps the low end of this winding at RF 
ground. To reach the base of mixer 
transistor Xl, the oscillator signal must 
go through the secondary of antenna coil 
L1. The station signal, tuned by M1 in 
the resonant primary of L1, is also fed 
to the base of X1. Both signals combine 
within the transistor, producing the usual 
mixer products. Tuned IF coil L3 
chooses only the IF component in the 
output and couples it to the first IF am- 
plifier. C2 keeps the bottom of the IF - 
coil primary at signal ground and, with 
R3, prevents signals from being coupled 
into the power -supply lines. Cl in the 
emitter circuit prevents temperature - 

CONTROL VOLTAGE 

FROM AVC LINE 

4.1V 

OV 

4.3V 

.01 

R3 1000 

r 

Ml 

Cl 1-125 mid 

1 T 

l' 

1 

4.8V 

Fig. 18. One transistor serves as an oscillator, mixer and RF amplifier. 

compensating resistor RI from causing 
signal degeneration. C7 is the power - 
supply bypass capacitor. 

Converters 

The converter circuit of Fig. 18 com- 
bines the oscillator and mixer into one 
circuit. The PNP transistor is a high -gain 
RF type which oscillates readily. R1 and 
R2 set the bias voltage for the base at 
4.1 volts, and R3 drops the 4.8 -volt 
supply to the 4.3 -volt level at which the 
emitter operates. This provides 0.2 volt 
of forward bias for X1. The collector is 
returned to ground (negative) through 
the secondary (feedback) winding of L2 
and the primary winding of IF coil L3. 

The operation of the circuit is best 
analyzed by considering the oscillator 
action first, and then examining the mixer 
function. The first surge of collector cur- 
rent through L2 excites the tuned pri- 
mary circuit. A bit of this signal is fed 
to the emitter by capacitor C3. This de- 
velops a signal voltage across R3 which 
varies the normal forward bias, creating 
an amplified signal current in the collec- 
tor circuit. The feedback winding of L2 
couples some of this energy back to the 
tuned primary and sustains the action. 
The tuned primary of L2 determines the 
signal frequency generated in the circuit, 
and a section of tuning capacitor M1 
tunes the primary winding. 

Meanwhile, the station signal is tuned 
in by M1 and L1 (a loopstick antenna) 
and is applied to the base of X1. C2 
holds the other end of L1 secondary at 
signal ground, to eliminate degeneration 
across R1 or R2. The ,RF signal at the 
base and the oscillator signal at the 
emittter both affect the collector current; 
the result is a mixing action in the out- 
put. Remember, a mixer produces four 
outputs - the RF and oscillator signals, 
plus their sum and difference frequencies. 
The secondary of L2 and the primary of 
L3 are in series with the collector, so all 
these signal currents flow in both coils. 
The tuned circuit of L2 chooses the oscil- 
lator signal for feedback purposes, and 
L3 separates the difference frequency for 
the IF amplifiers. Thus, one transistor 
performs the functions of both oscillator 
and mixer. 

If it were desired to control the RF 
gain of the converter transistor to prevent 
overload on strong signals, AVC could 
be applied as shown in Fig. 18. This 
would control the gain for RF signals, 
while having little effect on the oscillator. 
This is explained by the fact that, as an 
oscillator, the circuit operates with a 
common base, but as a mixer -RF am- 
plifier it is a common -emitter circuit. 

If yob understand the biasing and op- 
eration of these transistor circuits, you 
should have very little problem analyzing 
and troubleshooting any circuit you en- 
counter in the ordinary run of servicing. 
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Tarzian offers 

FAST, DEPENDABLE 

TUNER 

REPAIR SERVICE 

It just makes sense that a manufacturer of tuners should 
be better -qualified, better -equipped to offer the most de- 
pendable tuner repair and overhaul service. 

Sarkes Tarzian, Inc., pioneer in the tuner business, 
maintains a complete, well-equipped Factory Service Dept. 
-assisted by Engineering personnel-and staffed by spe- 
cialized technicians who handle ONLY tuner repairs .. . 

on ALL makes and models. 
Tarzian-made tuners received one day will be fixed and 

shipped out the next. Cost is only $8.50 and $15 for UV 
combinations. That includes ALL parts (except tubes 
which are furnished at our cost) and labor, and a 6 -month 
guarantee against defective workmanship and parts failure 
due to normal usage. Replacements available at low cost 
on tuners beyond practical repair. 

® Tarzian-made tuners are identified by this stamping. 
When inquiring about service on other tuners, always 
give tube complement ... shaft length ... filament .. . 

voltage ... series or shunt heater ... IF frequency . . 

chassis identification. All tuners repaired on approved, 
open accounts. Check with your local distributor for 
Sarkes Tarzian replacement tuners, replacement parts, or 
repair service. 

ITI 
SERVICE MANAGER TUNER DIVISION DEPT. 3A 

SARKES TARZIAN INC 
east hillside drive bloomington, indiana 

edison 2-7251 

MANUFACTURERS OF TUNERS . . . SEMICONDUCTORS . . . AIR 
TRIMMERS ... FM RADIOS ... AM -FM RADIOS ... AUDIO 
TAPE . . . BROADCAST EQUIPMENT and SHISH -KABOB GRILLES 

ONLY 

INCLUDING 

ALL PARTS 11 

and_LABOR 

14 -HOUR SERVICE 

6 -MONTH WARRANTY 

Tuners Repaired on 

Approved, Open Accounts 

See your distributor, or 
use this address for fast, 
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Another outstanding product by the HIDDEN 500 
who plan for you- future: 

TYPE TE 

LITTL-LYTIC° CAPACITORS 

012., 

Transistors revolutionized the industry. And to make the 
most of their inherent advantages, they called for an 
entirely new group of components. Here, Sprague Re- 
search was the first to answer the call with the smallest 
truly reliable dry electrolytic made for transistor circuits 
-the Littl-Lytic. This reasonably priced capacitor is the 
most reliable subminiature you can buy for transistorized 
radios, hearing aids, wireless microphones, pocket wire 
recorders, and other miniature electronic equipment. 

The remarkable reliability of Littl-Lytic is the result of 
a new manufacturing technique in which all the terminal 
connections are welded. Units are hermetically sealed and 
metal encased ... with no pressure joints ... there are no 

"open circuits" with the passage of time. Leakage current is 

extremely low as the result of the use of high purity foil 

and ultra -stable formation techniques. Sprague's catalog 
replacement ratings are the most comprehensive in the 
industry. They assure you of exact replacements to meet 
your day-to-day service requirements. 

Litt1-Lytic is a typical example of how Sprague Research 
keeps its products up-to-the-minute. Reliable components 
mean reliable service work - your business keeps pace 
with the electronic industry when you use Sprague. 

*The "Hidden 500" are Sprague's 500 experienced researchers who staff the 

largest research organization In the electronic component Industry 
and who back up the efforts of some 7,000 Sprague employees working in 14 

manufacturing operations-four at North Adams, Mass.; Bennington and Barre, 

Vt.; Concord and Nashua, N.H.; Lansing, N.C.; Grafton, Wis.; Visalia, Calif.; two at 

Ponce, Puerto Rico; and Milan, Italy. 

don't be vague ... insist on 
world's largest capacitor manufacturer 1 
SPRAGUE® 
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Transistor -Radio Repairs 

Quicker Servicing-Using the same approach on 
every job leads to "mass -production" servicing. 

Update Your Basic Transistor Stock 
Follow this revised list of "most nearly universal" 

types for substitution testing and replacement needs. 

How to Handle Transistor -Radio Customers Wayne Lemons 
Dollar and Sense Servicing-"Pre-preparing" works 

wonders In creating good will. 

Tunnel Diodes: Semiconductors With C. A. Tuthill 
Negative Resistance 

Servicing Industrial Electronics-Includes a basic 
explanation of current flow across a PN junction. 

Notes on Test Equipment 
Lab reports on the Sencore Model 55117 Sweep Circuit 

Troubleshooter and Precision Apparatus Model E-75 
Signal Generator. 

The Troubleshooter 

Product Report 
Free Catalog 8r Literature Service 

Monthly Index 

ABOUT THE COVER 
The transistor's star is rising. Uses 

for this component are multiplying and 

spreading into all areas of electronics. 
To underscore the importance of this 

development to servicemen, we are 
dedicating this entire issue to 

transistors and the equipment 

in which they are used. 
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72 
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98 
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A D. HOUSEHOLD ELECTIICITT brHH.r. -.. ,. you on rar, Iut er OM 

Operates Standard A.C. 
Record Players 

e Dictating Machines 
Small Radios 
Electric Shavers 

Heating Pads, etc. 

FÓRDUCTS 
MODERN 
LIVING 

PLUG-IN TYPE 
PORTABLE 

INVERTERS° 
MODELS 
6.RMF '(6 volts) 60 to 80 
watts. Shipping weight 12 
lbs. DEALER NET 
PRICE $33.00 
12T-RME (12 volts) 90 to 
125 watts. Shipping weight 
12 lbs. DEALER NET 
PRICE. . $33.00 
Additional Models Available 

"A" Battery 

ELIMINATOR 
For Demonstrating and 

Testing Auto Radios- 
TRANSISTOR or VIBRATOR 

OPERATED! 
Designed for testing O.C. 
Electrical Apparatus on Reg- 
ular A.C. Lines-Equipped 
with Full -Wave Dry Disc - 
Type Rectifier, assuring 
noiseless, interference -free 
operation and extreme long 
life and reliability. 

MAY ALSO BE USED AS A BATTERY CHARGER 
MODEL 610C-ELIF ... 6 volts at 10 amps. or 12 volts 
at 6 amps. Shipping weight 22 lbs. 

DEALER NET PRICE . $49.95 
MODEL 620C-ELIT... 6 volts at 20 amps. or 12 volts at 
10 amps. Shipping weight 33 lbs. 

DEALER NET PRICE $66.95 

AUTO -RADIO 

VIBRATORS 
By every test ATR Auto - 
Radio Vibrators are best! 

and feature Ceramic 
Stack Spacers, Instant Start- 
ing, Large Oversized Tungsten 
Contacts, Perforated Reed. 
plus Highest Precision Con- 
struction and Workmanship and 
Quiet Operation! 

There is an ATR VIBRATOR for 
every make of earl 

Ask your distributor for ATR's Low Priced type 1400, 
6 volt 4 -prong Vibrator; and 1843, 12 volt 3 -prong; or 
1840, 12 volt 4 -prong Vibrator. THE WORLD'S FINEST! 

There is a trim plate 
kit for YOUR CAR! AIR CUSTOMIZED 

Vibrator -Operated 
with Tone Control 

ATR KARADIO ... is 
ideal for small import 
cars or compact 
American cars! Unit 

is completely self-contained-extremely compact! Pow- 
erful 8 -tube performance provides remarkable freedom 
from engine, static, and road noises. The ATR 
Customized Karadio comes complete with speaker and 
ready to install. Can be mounted in -dash or under -dash 
-wherever space permits! No polarity problem. Neutral 
GrayTan, baked enamel finish. Overall size, 7" deep, 
4" high, and 61/2" wide. Shipping weight, radio set, 7 lbs. 
Model K-1279-12 for 12V Dealer Net Price . $33.57 
Model K-1279- 6 for 6V Dealer Net Price. $33.57 

Airplane Style Overhead 
Mounting under Cab Roof 

TRUCK 

KARADIO 
Excellent Tone. 
Volume, and Sensitivity! 
Compact, yet powerful. Fits 
all trucks, station wagons, 
most cars and boats. Just drill a 3'a inch hole in roof and 
suspend the one-piece unit (aerial, chassis and speaker) 
in minutes. Watertight mounting assembly holds anten- 
na upright. Yoke -type bracket lets you tilt radio to 
any angle. 

Extra -sensitive radio has 6 tubes (2 double -purpose), 
over -size Alnico 5 PM speaker for full, rich tone. Big, 
easy -to -read illuminated dial. Fingertip tuning control. 
Volume and tone controls. 33 -in. stainless steel antenna. 
Neutral gray -tan enameled metal cabinet, 7 x 61/2 x 4 in. 
high over-all. Shipping weight 101/2 lbs. 
Model TR -1279-12 A for 12V Dealer Net Price $41.96 
Model TR -1279- 6A for 6V Dealer Net Price $41.96 

See Your Electronic Parts Distributor 
Write Factory For Free Literature 

NO PRINTED 
CIRCUITRY 

ATR ELECTRONICS, INC. 
Formerly- American Television d Radio Co. A Quality Products Since 1931 

ST. PAUL 1, MINNESOTA-U.S.A. 

1 LETTERS 

TO THE 

EDITOR 

Dear Editor: 
On page 25 of your January issue, you 

show a listing of various brand names 
for transistor radios, with the name of 
the importer or manufacturer of each. 

Under the brand name Coronado, you 
have shown our address to be 15 North 
Third Street, Minneapolis. This was evi- 

dently a typographical error. Our cor- 
rect address is 15 North Eighth Street, 
Minneapolis 3, Minnesota. 

GERHARDT LANGE 

Gamble-Skogmo, Inc. 
Minneapolis, M inn. 

Glad we don't have to crawl those five 

blocks on our knees to apologize! We also 

located the General Electric Radio Re- 
ceiver Dept. at 869 instead of 1001 Broad 
St., but they moved when we weren't 
looking!-Ed. 
Dear Editor: 

For some time, I have considered start- 
ing a small antenna -installation business. 

Therefore, I would like to know if any of 

the ads Dealer Advertis- 
ing Program" apply to this specialty. 

CHARLES N. FALLETTA 

Buffalo, N. Y. 

The illustration for Ad Group 5 on 

page 67 of our January issue showed an 

ad that should be just fine for your pur- 

poses. For additional ideas, check "There's 
Big Money in the Antenna Business" 

(December issue). The check list on page 

45 of that issue could serve as a basis for 

your own advertisements or handbills. 
In addition to advertising, check with 

other TV shops in your area who would 

be willing to refer all their antenna work 

to you. Ed. 
Dear Editor: 

I fail to agree that your PF REPORTER 

is the best in its field. Please cancel my 

order immediately. 
GEORGE W. PRATT 

Newberg, Ore. 

Dear Editor: 
PF REPORTER has been one of my fav- 

orite magazines for a long time. I have 
also completed the color -TV course pre- 
sented in PHOTOFACTS, and would like to 
congratulate you on it. It is the most com- 
plete and up-to-date course I have seen 
yet. I'm now looking forward to the sec- 

ond-class radiotelephone course and others 
to follow. 

JOHN KAPSAR 

Glassport, Pa. 

Dear Editor: 
I just got through reading my January 

issue, and I think PF REPORTER is the 
greatest electronics servicing magazine 
I've ever read. I'm enclosing $3.50 for 
seven back issues I'd like to have. 

J. B. HENRY 

Santa Rita, N. M. 

Dear Editor: 
I have been a subscriber for over a 

year now, and can say that PF REPORTER 

is the best magazine in its field yet. I have 
found it useful and would not want to be 
without it. 

STEPHEN DOLYNIUK 

Steve's Radio & TV 
Belfield, N. Dak. 

Sorry, George, but a show of hands in- 

dicates the "ayes" have it by an over- 
whelming majority. Ed. 
Dear Editor: 

I am a new subscriber, and truly have 
made good use of PF REPORTER. If at all 

possible, could you do an article on tape 
recorders and their common problems? 

ANDREW W. DRUGA 

Andy's Radio & Television Shop 
Pittsburgh, Pa. 

We've done it before, and we can do it 

again! While our next article is in the 
works, we'd like to call your attention to 

several past coverages on the subject- 
"Servicing Tape Recorders (March, 1961), 

"Regular Recorder -Repair Routines" (July, 
1960), and "Care of Tape - Transport 
Mechanisms" (May, 1960).-Ed. 
Dear Editor: 

This is in answer to Mr. Stanley Cald- 
well's request for information regarding 
TVI from CB units in his area (January 
Letters). Since we have been in CB serv- 

ice almost from the beginning of 27 -mc 
operation, we feel qualified to point out 
a few possible reasons for his troubles. 

Mr. Caldwell failed to state what TV 
channel or channels were bothered, and 
whether it was picture or sound inter 
ference. In no case have we ever ex 

Have You Seen This Man? 
Ronald Willis Terrentine is being sought by the FBI 

for Unlawful Flight to Avoid Confinement for the crime 

of armed robbery. He may be employed as a radio or 

TV technician, since he took courses in electronics while 

an inmate of the Ohio State Penitentiary. 
A Negro American, born at Cleveland in 1921 or 

1923, he is 5' 61/2" tall, approximately 170 lb., has 

black kinky hair, brown eyes, a medium build, and 

may wear eyeglasses. Scars are on his right thigh, left 

side of upper lip, center of back, and back of right 

shoulder; he also has a bump on his right shoulder and 

two dog -bite scars on his right leg. Aliases include 

George Collins or Melvin Collins. 
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COMMERCIAL OPERATOR 

F.C.0 LIC;NSE 
F. C. C. LICENSE - KEY TO BETTER JOBS 

An F. C. C. commercial (not amateur) license is your ticket to 
higher pay and more interesting employment. This license is Fed- 
eral Government evidence of your qualifications it electronics. 
Employers are eager to hire licensed technicians. 

WHICH LICENSE FOR WHICH JOB? 
The THIRD CLASS radiotelephone license is of va:ue primarily 

in that it qualifies you to take the second class examination. The 
scope of authority covered by this license is extremely limited. 

The SECOND CLASS radiotelephone license qualifies you to 
install, maintain and operate certain radiotelephone equipment 
but not commercial broadcast station equipment. 

The FIRST CLASS radiotelephone license qualifies you to in- 
stall, maintain and operate every type of commercial radiotele- 
phone equipment including all radio and television stations in the 
United States, its territories and possessions. This is the highest 
class of radiotelephone license available. Many companies which 
employ industrial electronics technicians require this license. 

GRANTHAM TRAINING PREPARES YOU 
The Grantham Communications Electronics Course prepares 

you for a FIRST CLASS F. C. C. license, and it does this by 
TEACHING you electronics. Each point is covered simply and in 
detail, with emphasis on making the subject easy to understand. 
The organization of the subject matter is such that you progress, 
step-by-step, to your specific objective-a first class F. C. C. license. 

CORRESPONDENCE OR RESIDENCE CLASSES 
Grantham training is available by correspondence or in resi- 

dent classes. Either way, you are trained quickly and well. Write, 
or mail the coupon below, to any division of Grantham School of 
Electronics. Our free booklet will be sent to you immediately. 

FOUR SCHOOLS TO SERVE YOU 
To better serve our many students throughout the entire coun- 

try, Grantham School of Electronics maintains four Divisions - 
located in Hollywood. California; Kansas City. Mo.; Seattle. 
Wash.; and Washington. D.C. 

GRANTHAM 
SCHOOL OF ELECTRONICS 

HOLLYWOOD 

CALIF. 

SEATTLE 

WASH. 

KANSAS CITY 

MO. 

WASHINGTON 

D. C. 

i 
1505 N. Western Ave. 

(HO 7.7727( Hollywood, Calif. 

408 Marion Street 
(MA 22227 

Seattle, Wash. 

3123 Gillham Road 
Kansas City, Mo. 

(JE 1-6320 

/ï.<;,//ii%ï/,/i,: 821 - 19th Street, N. W 
(ST 3-3414) 

Washington, ÿ # #;,: 

This booklet 

FR661 

This free booklet gives 
details of our training 
and explains what an 
F.C.C. license can do 
for your future. 

; 
; 

i 

l'l:m" >,.,_ ryJ° :ç 

Upgrade Your Income with a First Class 

F. C. C. LICENSE 
HERE'S PROOF... that Grantham students prepare for 
F. C. C. examinations in a minimum of time. Here is a list 
of a few of our recent graduates, the class of license they 
got, and how long it took them: 

License Weeks 
James C. Bailey, 217 Behrends Ave., Juneau, Alaska 1st 12 
Edward R. Barber, 907 S. Winnifred, Tacoma, Wash. 1st 20 
M. A. Dill, Jr., 20 Cherry St., Gardiner, Maine 1st 12 
Bernhard G. Fokken, Route 2, Canby, Minn. 1st 12 
Kenneth F. Foltz, Broad St., Middletown, Md. 1st 12 
James C. Greer, Mound City, Kansas 1st 12 
Thomas J. Hoof, 216 S. Franklin St., Allentown, Pa. 1st 22 
Clyde C. Morse, 7505 Sharronlee Dr., Mentor, Ohio 1st 12 
Louis W. Pavek, 838 Page St., Berkeley 10, Calif. 1st 16 
Wayne Winsauer, 2009 B St., Bellingham, Wash. 1st 12 

fAccredited by the National Home Study Council 

MAIL COUPON TO SCHOOL NEAREST YOU 
j0/ /// ///0// //// // 07447/ ///// ///i //// //4'./////,(777/7#.7/»e)(7/ O,7LfZ//Z(((f 

(Mail in envelope or paste on postal card) t 

To: GRANTHAM SCHOOL OF ELECTRONICS 
1505N Western 408 Mahon 3123 G,Ilham Rd. 821 -19th, NW 

Hollywood Seattle Kansas City Washington 

I Gentlemen: 

I am interested in: 

Please send me your free booklet telling how I can get 
my commercial F.C.C. license quickly. I understand there 
is no obligation and no salesman will call. 

Name 

Address 

City__ State_ 

Home Study, 
L__ 

Age 

Resident Classes 29-C t 

J 
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NOTONE 

SONOTONE 

SONOTONE 

SONOTONE 

SOLOTONE 

SONOTONE 

new 

Sonotone 

Cartridge 
6-Paks 
make it 
easy to 

STOCK 

SAVE 

SERVICE 

SELL 

SONOTONE 

STOCK-Hang it on the wall, stand it on a shelf, slip it into 
your caddy. Cartridge model number is always visible for 
quick identification. 
SAVE-Save money on purchase of any 6 SONOTONE car- 
tridges-save time by always having the right replacements. 

SERVICE-You always have the right replacement to service 
virtually every record player on the market. 

SELL-In your shop, an eye -compelling display (unique bon- 

net fits over 6 -Pak to remind your walk-in customers to 

modernize their record players). In your caddy-a variety of 

cartridges for nearly every replacement. 

Every time you buy 6 SONOTONE cartridges from your dis- 

tributor, they come in the new attractive 6 -Pak cartridge 
sleeve. You can select any 6 SONOTONE cartridges, or one of 

three pre -selected 6-Paks which include the most needed car- 

tridges for the most often faced replacement situations. 
STEREO 6-PAK-covers nearly every stereo replacement or 

conversion. Six stereo cartridges from the audiophile's favor- 
ite, the 9T, to the budget -priced stereo crystal cartridge, the 
12T. Consists of models : 9T, 8T -A, 16T, 18T, 10T and 12T. 

STEREO/MONO 6-PAK-covers most stereo or mono replace- 

ment needs. Consists of 3 stereo ceramics models 8T -A, 9T, 

16T; and 3 mono ceramics: 1P, 2T, 3T. 

MONOPHONIC 6-PAK-covers virtually all most called for 
monophonic replacements. "LB" denotes "less bracket" for slim 

tonearms. Consists of models; 1P, two 2T's, 2T -LB, 3T -LB. 

The 6 -Pak is just another way that SONOTONE simplifies 

your inventory and makes it easier to sell cartridges. Order 
a SONOTONE 6 -Pak today at your parts distributor. 

FREE: The new SONOTONE cartridge cross-reference chart cata- 
log is available at your distributor, or write : 

SONOTONE© CORPORATION ELMSFORD, NEW YORK 

ELECTRONIC APPLICATIONS DIVISION In Canada: Atlas Radio Corp., Ltd. Toronto 

Cartridges Speakers Tape Heads Mikes Electronic Tubes Batteries Hearing Aids 

perienced picture TVI from properly de- 
signed and adjusted CB units, except at 
extremely close range (a block or less). 
Even a correctly -operated CB transmitter 
can cause sound interference if the TV 
receiver picks up a sufficiently strong CB 
signal. This effect is due to rectification 
in the high -impedance grid circuits of the 
TV set; it could even occur in AC -DC 
radio receivers or in some hi-fi sets. Gen- 
erally, this condition can be eliminated 
by adding a small bypass capacitor and/- 
or choke in the affected grid circuit. 
This remedy has been covered many 
times in various ham journals and tech- 
nical publications. 

Sometimes the TVI is the fault of the 
CB unit and not that of the TV set. We 
have, on occasions, encountered CB units 
that were loaded beyond their ability- 
not to mention the legal limitations set 
by the FCC. The output of these trans- 
mitters was extremely rich in harmonics, 
as well as FM components, that might 
fall anywhere in the frequency spectrum. 
In addition, certain brands and models 
of CB equipment without a low-pass filter 
in the antenna feed line will radiate a 
strong second harmonic of approxi- 
mately 54 mc, which is very close to 
channel 2. It might be possible for a 27 - 
mc signal to get into the IF strip of an 
older 21 -mc TV set, but to date we 
have not experienced this problem. 

ED WALTER 

Ed's Radio Shop 
Beloit, Kansas 
Dear Editor: 

In reply to Mr. Caldwell's letter on 
CB interference, the first thing to try is 

a good high-pass filter, installed as close 
to the TV tuner as possible. If this does 
not cure the interference problem, the 
first audio tube of the TV set may be 
rectifying the CB signal: in such cases, 
I have found a 47K -ohm resistor in 
series with the grid lead to be most help- 
ful. If the disturbance is video, rather 
than audio, and the filter does not clean 
it up, the video IF's may have to be 
shifted in frequency. 

It may also help to replace the TV 
antenna or to move it as far as possible 
from the CB antenna. 

Since the CB transmitter is limited to 
5 watts input, it is unlikely that it is 

capable of much fundamental overload- 
ing. Also, the second harmonic falls no 
higher than 54.510 mc (barely at the 
lower edge of TV channel 2), although 
the third harmonic does fall very close 
to the video -carrier frequency on chan- 
nel 6. 

The above comments presuppose that 
the CB transmitter is properly filtered 
and is using a good matched line and 
antenna. If the CB'er's own TV set has 
no interference, his transmitter is usually 
accepted as satisfactory by the FCC in- 
spectors, and the complainant's TV set 
is regarded as defective or improperly 
installed. 

LON TONIK, W3DVB 
Philadelphia. Pa. 

Many thanks to both of you. Your sug- 
gestions will help CB'ers and TV men to 
cooperate in clearing up interference prob- 
lems.-Ed. 
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The world's finest 
antenna rotor... becomes the 

world's only wireless 
remote -control 
rotor system ... 

Now CDR gives you the world's first and only wireless 
antenna rotor remote control! The ultrasonic receiver 
plugs into and acts as a base for the control cabinet. 
The ultrasonic transmitter-the size of a pack of ciga- 
rettes-is effective from a favorite easy chair, rocker 
... anywhere in the room! 

Here's why this exciting new product is important to 
you: 

1. There's a bigger demand today than ever before 
for precise antenna directional control. Color TV, FM 
Stereo, and UHF black -and -white TV all contribute. 
Even strong -signal rural areas, where rotors were 
never used before, need them now! 

2. More TV sets are being sold today with remote con- 
trol tuning and volume control than ever before. The 

with this! 

man who invests in remote control for his set will want 
it for his rotor, too! 
3. Only famous CDR antenna rotor systems are built 
for remote control. The control cabinet of every CDR 
manually -operated system, heavy-duty or custom, 
comes with a wireless remote control adaptor built 
right in. Everything else is the same! 
4. You can sell the basic rotor system today and make 
another sale on the remote control later. Installation 
is incredibly easy. Just plug in, and you're in business! 
The CDR wireless remote control is further evidence 
of Cornell-Dubilier's continuing leadership in antenna 
rotor design. Get all the details. Ask your CDE Dis- 
tributor or Representative. Convince yourself that in 
rotor systems, as in hundreds of component and sub- 
system categories, Cornell-Dubilier Can Do! 
CORNELL-DUBILIER ELECTRONICS, DIV. OF FEDERAL PACIFIC ELEC., 50 PARIS ST., NEWARK 1, N. J. 

CORNEII- 
QUBIIIER 
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ADD A NEW SIGN TO YOUR DOOR 

Let RCA Train You at Home in 

COMMUNICATIONS 
A completely new RCA Institutes course with brand new opportunities 

for electronic technicians , .. COMMUNICATIONS ELECTRONICS. 

1962 starts a new era in mobile communications when you get 
your FCC License. Under the skilled direction of RCA Institutes 
experts, you can obtain at home the technical qualifications for 
employment in the Communications Industry. In addition to pre- 
paring you for an FCC license, you are supplied with the training 
needed to service and maintain 2 -way radio communications for 
truck and taxi fleets, police, fire, bus, railroad and other public 
service vehicles. You also get the technical foundation for ad- 
vancement in space and aviation communication electronics. This 
is not a cram course ...not a rehash of old radio lessons. Learn 
from RCA what it takes to get ahead in the ever-expanding field 
of communications. 
With RCA Institutes home training in Communications Electron- 
ics, you set the pace that suits your ability, finances and time. 
RCA's liberal Voluntary Tuition Plan is the most economical home 
study method, because you pay for lessons only if you order them 
...one study group at a time! If you drop out at any time, for any 
reason, you do not owe RCA one penny! No other obligations! 
Licensed by New York State Education Department. Approved 
for Veterans. 

Prepares You for an FCC License 

RCA INSTITUTES, INC. 

Other home study 
courses available: 
Electronics Fundamentals 
Black & White and Color TV 

Automation Electronics 
Computer Programming 
Transistors 

A Service of Radio Corporation of America 
350 West Fourth Street. New York 14, N: Y. 

The Most Trusted Name 
in Electronics 

t- 
RCA INSTITUTES, INC. Home Study School, Dept. 1P-32 

350 West Fourth Street, N. Y. 14, N. Y. 

Without obligation, rush me the FREE 64.page illustrated booklet "Your C 

ing your electronic home study training program. No salesmen will call. 

1 

in Eleetronks" daub. 

Name Aga 

Address 

City Zone State 

CANADIANS-Take advantage of these same RCA courses at no additional cost. No postage, no customs, 
no delay. Send coupon to RCA Victor Company, Ltd.. 5551 Royalmount Ave., Montreal 9, Quebec. 

The 
Electronic 
Scanner 

Jerrold Acquires Pilot Radio 
Mrs. Isidor Goldberg, widow 

of the late founder and owner 
of Pilot Radio Corp., is shown 
signing a contract by which 
Jerrold purchased the firm. Also 
shown are Sidney Harman, 
Jerrold president, and Leon 
A. Munchin, Mrs. Goldberg's 
counsel. Pilot will be operated 
as an autonomous company. 

Expansion of Color -Tube Facilities Planned 
An anticipated 250(( increase in industry demand during 

1962 is the reason given for a $1.5 million expansion planned 
by RCA for its color TV picture tube manufacturing facilities 
located at Lancaster Pa. The additional facilities should be 
in full operation during the second half of 1962. 
Sams Co. Receives NATESA Award for 1961 

For the ninth consecutive 
year, Howard W. Sams & Co. 
Inc. has received the "Friends 
of Service Management Award" 
from NATESA (National Alli- 
ance of TV and Electronic Serv- 
ice Associations. The award 
was personally presented to Mr. 
Sams (second from right) by 
Ralph Woertendyke, NATESA 
president. Also on hand for the 
presentation were Frank Moch, 

Executive Director of NATESA (far right), and John Stefanski, 
Secretary General. The plaque reads, "Presented to Howard W. 
Sams & Co., Inc. for outstanding service in creating better 
customer relations." 
Stromberg -Carlson Auto Radio Sold 

The purchase of the Stromberg -Carlson auto radio oper- 
ation from General Dynamics Corp. was recently announced 
by the Tenna Mfg. Corp. Production facilities in Rochester. 
N. Y. will be continued with most administrative and produc- 
tion personnel being retained. Auto -radio distribution will be 
maintained through the numerous established franchised dis- 
tributors. both domestic and foreign. 
Cartridge and Needle Sales Aids Offered 

"Window blind" wall charts, 
cartridge dispensers, and stor- 
age bins are among the sales 
aids offered by Electro-Voice 
in a new cartridge and needle 
promotion program. Also in - 
eluded are counter -top displays, 
wall banners, and plastic tray 
merchandisers. Most of the aids 

e,4 Licirli will be provided without charge 

' ;* with qualifying needle and cart- 
ridge orders. 

Transistor -Radio Replacement -Parts Program 
Such diverse and minute 

components as capacitors, dial 
needles, oscillator coils, trans- 
formers, and battery clips, are 
catalogued in detail on a spare 
parts list published by Channel 
Master Corp. The list cross- 
indexes all of the company's 
radios and indicates the types 
and quantities of components 
used in each set. 

New Microwave Catalog Announced 
A complete new catalog (Bulletin 620) has been issued by 

Mark Products describing their line of microwave antennas and 
accessories. Among the items shown are parabolas designed 
for use at frequencies from 400 to 12,700 mc. In addition, the 

brochure shows pictures of the company's design and manu- 
facturing facilities in Illinois. 
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PICK THE ONE 

MARKED FOR 

THE JOB! 

Tung -Sol "ET" transistor packages 
are marked to eliminate guesswork in 
selecting the correct replacement for 
every job. Type numbers, class of 
service and junction polarity is stamped 
on each end flap. This is a time saving 
feature as well as a safeguard against 
service slip-ups. Tells you at a quick 
glance where your inventory stands. 

The compact "ET" line was engi- 
neered by Tung -Sol specifically to 
eliminate confusion in entertainment 
service resulting from almost endless 
similarity and duplication of types. 
Eleven PNP and NPN units replace 
hundreds of older transistors. "ET" 

EASY 

WITH 

"ET" 

ET -7 
HI-POWER 
AMP- PNP 

TRANSISTOR 

transistors measure up fully to Tunb 
Sol's one high standard of excellence 
and reliability. The most advanced 
quality evaluation techniques assure 
product uniformity, lot after lot. 

When you order transistors, specify 
"ET." High turnover with low inven- 
tory and customer satisfaction will 
show that it's the profitable way to 
buy transistors.Tung-Sol Electric Inc., 
Newark 4, New Jersey. 

*TUNG-SOL 

A TYPE FOR EVERY JOB 

} 

PNP TYPES 
Low power 
ET1 Mixer/oscillator/ 

converter 
ET2 IF amplifier 
ET3 AF amplifier 6v. 
ET4 AF amplifier 12v. 
ETS AF amplifier 9v. 
Medium power 
ET6 AF power amplifier 
High power 
ET7 AF high power 

amplifier 

NPN TYPES 
Low power 
E'T8 Mixer/oscillator/ 

converter 
ET9 IF amplifier 
ET1O AF amplifier 9v. 
ET11 AF amplifier 12v. 

Ask your Distributor for the Tung -Sol Transistor interchangeability Guide 
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PVC PV 

TC TUBULAR ELECTROLYTICS 

Economical filter capaci- 
tors. Also special TCX 
type for -55°C. Twin - 
pack keeps leads free from 
kinks. 

FP ELECTROLYTICS 

Original 85°C capacitor, 
now better than ever. 
Etched cathode gives hum - 
free performance. Chassis 
or printed circuit mounting. 

STALOC® CONTROLS 

End searching and waiting. 
Your distributor can cus- 
tom -build, in just 30 sec- 
onds, any of over 38,000,000 
single or dual controls. 

GOLD LABEL® VIBRATORS 

Quietest ever made ... for 
the best in auto radio ser- 
vicing. Buttonless contact 
design gives longest trouble - 
free service. 
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STOP 
CALL-BACKS 
WITH 
MALLORY 
PVC MYLAR* 
CAPACITORS 

Best thing about Mallory PVC coupling and by-pass 
capacitors is that you can install 'em and forget 'em. 
They won't drift, won't pop out. Not even when you 
put them in a hot spot, load 'em up to full voltage (or 
even higher) . Not even when the weather stays hot -and 
wet for months. Here's why. 

All Mylar dielectric. Not a combination of paper and 
Mylar that invites moisture absorption and causes 
voltage failure and capacitance drift. There's nothing 
but Mylar between capacitor foils. And you know that's 
the most moisture -impervious dielectric used today. 

Performance -plus. Use PVC's at any ambient from 
-40 to +105°C ... no need for derating. Push them 
up to full rated voltage. They've been tested at twice 

the voltage marked on 'em. They won't drift ... no 
danger of a call-back to fix a sweep circuit that won't 
hold sync. 

Foolproof leads. Flexible PVC case lets you bend 
leadwires at sharp angles without breaking the 
moisture seal. 

Small and handy. Rating for rating, Mallory PVC 
Mylar capacitors are almost one-third smaller than 
other capacitors. And they're furnished in a handy, 
zip -close reusable package. 

There's a wide range of ratings, priced lower than you'd 
think possible for so much quality. Get Mallory PVC 
Mylar capacitors-and all other Mallory quality com- 
ponents-from your Mallory distributor. 
Registered Trademark of E. I. du Pont de Nemoura & Co., Inc. 

Distributor Division 
Indianapolis 6. Indiana 

P. R. Mallory & Co. Inc. MALLORY 

MALLORY RMC DISCAPS® 

Ceramic capacitor replace- 
ments... tops for customer 
satisfaction. Long the qual- 
ity standard in original 
equipment. 

MALLORY MERCURY BATTERIES 

Tops for transistor radios. 
Steady power, up to 3 times 
longer service ... they live 
for years when idle. Guar- 
anteed leakproof. 

GEMS 

Rugged, moistureproof tubular 
capacitors. Handy five -pack 
keeps stock clean, leads 
kink -free. 
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Wise servicemen earn $285 

to $1600 more profit on 

every 21" AdmiraI Ensign 
...and even higher margins on other tube sizes! 

* NEW PRICE-more profit than you can make on any other name brand 
replacement tube ...the biggest profit margin in the industry for a com- 
pletely rebuilt tube. 

* ACCEPTANCE just tell them it's an ADMIRAL ENSIGN replacement 
tube. The famous -name brand helps you sell. They know it and OK it. 

* TOP QUALITY MATERIALS, WORKMANSHIIP-ENSIGN tubes are all new 
except for the glass envelope...each tube is completely washed and a new 
aluminum and phosphor screen and lacquer barrier automatically installed. 
Only the highest quality electron -guns with the latest electronic advances 
are used. 

* WIDE SELECTION-Admiral Ensigns are available in all tube sizes: 10", 
12", 14", 17", 19", 21", 23", 24" and 27". 

* AVAILABILITY-ADMIRAL'S national distribution gets the ENSIGN 
into your hands fast, when you need it and can sell it. 

Admiral Tube Carton 
Remarkable, new package is 
lighter, stronger...has built-in 
carrying grips...takes 40% less 
space! Another Admiral Ensign 
"Extra." 

NOTICE! All materials and parts used in the manufacture of ADMIRAL 
ENSIGN tubes are new, except for the glass envelope; which, prior to re -use, 
was carefully inspected to meet the standards of the original envelope. 

ADMIRAL 
N G N 

Be wise! Call your Admiral Distributor right now 
and start making more profit with every sale! 
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Transistors 
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Tips on servicing new all -transistorized 
and recent -model hybrid units ... by Jack 

Completely transistorized auto ra- 
dios are coming into their own. In- 
creasing numbers of them are being 
supplied for use in 1962 cars, mark- 
ing a new phase of the development 
which began in 1956-57 with the in- 
troduction of "hybrid" tube -transis- 
tor models. Auto -radio servicemen, 
already accustomed to repairing 
transistorized output stages, are now 
called upon to develop efficient trou- 
bleshooting techniques for other cir- 
cuits using transistors. 

There appears to be a feeling 
among many servicemen that all- 
tfansistor car radios will be "tough 
dogs," and that many of the easy, 
high -paying jobs of the old days are 
gone with the vibrators and rectifier 
tubes. Another group of servicemen 
maintain that all -transistor radios 
will be generally easier to service. 
The more optimistic group are plac- 
ing their confidence in a service ap- 
proach based on a systematic, logi- 
cal thought pattern or way of rea- 
soning. This does not mean they 
have worked out a "cut-and-dried" 
formula for finding troubles, but it 
does indicate that certain lines of 
thinking can be extremely helpful. 

Getting Down to the Stage 
Transistorized auto radios are 

no different from other electronic 
equipment when it comes to trouble- 

shooting - the first step is to local- 
ize the trouble to one particular 
stage. This is most easily done by 
injecting a signal into the various 
stages, one by one, and judging 
whether the resulting output from 
the speaker is okay or whether it in- 
di gates some trouble. Simple, rough 
tests are adequate for analyzing 
dead sets or those with very weak 
output; but finding the cause of 
slightly weak, distorted, or intermit- 
tent output requires more accurate 
and careful testing. 

Conventional signal generators 
and radio signal tracers can be em- 
ployed, but most shops prefer to 
use battery -powered noise genera- 
tors for working on transistorized 
radios. Since their output contains 
many harmonic frequencies, these 
units can drive a signal through any 
stage in a radio without being spe- 
cifically tuned to its operating fre- 
quency. Pencil -type noise injectors 
are the handiest to use, but they us- 
ually have a fixed output. On occas- 
ion, this can cause misleading test 
results by overdriving some stage, or 
by temporarily shocking a defective 
transistor into normal operation. 
Larger types of noise injectors gen- 
erally provide a variable output to 
overcome this disadvantage. 

A crude test using a screwdriver 
is sometimes adequate for trouble - 

ABOUT SAME 

OR SLIGHTLY WEAKER 
1 CHECKS ANT. CIRCUIT) 

LOUDER 
SAME OR SIGNAL 
SLIGHTLY WEAKER ( CHECKS CONY 

CHECKS RF STAGE) STAGE) 

GOOD SIGNAL 
I CHECKS IF 

STAGE) 

LOUDER 

SIGNAL 
1 CHECKS DRIVER) 

GOOD GOOD VERY WEAK 

SIGNAL SIGNAL OR NO SIGNAL 
RF AMP CONV i IF AMP DRIVER 

WEAK 
SIGNAL 

I CHECKS 

OUTPUT) 

Fig. 1. Results expected in progressive steps of signal -tracing procedure. 

designs 
Beasley 

shooting a completely dead set. 
Grasping the metal shank of the 
screwdriver, simply tap the base 
terminal of each transistor and lis- 
ten for a click in the speaker. 

More important than the choice 
of noise -injection equipment is the 
user's skill in interpreting the test 
results. You can make effective use 
of any injection device if you know 
what output to expect when you ap- 
ply signals to certain points in a 
radio circuit. Gain familiarity with 
a particular signal injector by prac- 
ticing on radios which are operating 
normally. 

Isolation tests can either find a 
stage the signal will not pass 
through, or locate a stage with in- 
sufficient gain. When a signal is in- 
jected first at the collector and then 
at the base of a transistor, an in- 
crease in output from the speaker 
will usually be noted. Watch out, 
though, because there are a few 
cases in which a normal stage will 
appear to provide no gain-or even 
a loss in output. This effect can re- 
sult from a bad mismatch between 
the output impedance of the noise - 
or signal -injection equipment and 
the input impedance of the transis- 
tor. Here again, learn what to ex- 
pect from your own test instruments. 

Signal -Injection Sequence 

The output stage of an all -tran- 
sistor auto radio is very similar to 
the equivalent stage of a hybrid ra- 
dio. Reasonably normal operation 
of this stage can usually be assumed 
if a thump is heard from the speaker 
when the set is turned on. Unless 
you have good reason to suspect 
poor gain in the output stage, you 
can then proceed with signal injec- 
tion as outlined in Fig. 1. 

A good place to start is at the col- 
Please turn to page 85 
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DOUBLES YOUR EFFECTIVE MANPOWER 

Dogs" 
Fast! 

Fix "Tough 

TELEVISION 

ANALYST 
for Black & White and Color 

Ckiik de/mats-Red 
By Easy Point -to -Point Signal Injection, 

You See the Trouble on the TV Screen and 
Correct it-Twice as Fast and Easy! 

There's no longer any need to "lose your shirt" (and 
customers)-and worry about the lost hours you never 
recover-on "tough dogs" or even intermittents. The 
remarkable B&K Analyst enables you to inject your 
own TV signal at any point and watch the resulting 
test pattern on the picture tube itself. Makes it quick 
and easy to isolate, pinpoint, and correct TV trouble in 
any stage throughout the video, audio, r.f., i.f., sync, 
and sweep sections of black & white and color tele- 
vision sets-including intermittents. Makes external 
scope or wave -form interpretation unnecessary. Most 
useful instrument in TV servicing! Its basic technique 
has been proved by thousands of successful servicemen 
the world over. 

The Analyst enables any serviceman to cut servicing 
time in half, service more TV sets in less time, really 
satisfy more customers, and make more money. 

Model 1076. Net, $29993 
Available on Budget Terms. As lcw as $30.00 down. 

See Your B&K Distributor or Write for Bulletin AP18-R 

Save H alf Your Time' 

Step Up Your Profit! 

TV-rîtottbe..i,'t Pft&L4k 

Combines all the features of both 
the Model 1075 and Model A107 

COMPLETE R.F. and I.F. 

VIDEO TEST PATTERN 

COMPOSITE SYNC 

FM MODULATED AUDIO 

COLOR PATTERNS 

HORIZONTAL and VERTICAL 
PLATE and GRID DRIVE 

B+ BOOST INDICATOR 

HI-VOLT INDICATOR 

YOKE and HI -VOLTAGE 
TRANSFORMER TEST 

Also Now Provides: 

SWITCH -TYPE TUNER 

NEGATIVE BIAS SUPPLY 

AGC KEYING PULSE 

PICTURE TUBE MODULATION 

BaK MANUFACTURING CO. 
1801 W. BELLE PLAINE AVE CHICAGO 13, ILL. 

Canada: Atlas Radio Corp., 50 Wingold, Toronto 19, Ont. 

Export: Empire Exporters, 277 Broadway, New York 7, U.S.A. 
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EST EQUIPMENT for 
ROUBESHOOTING 

RANSISTOR RADIOS 
Instruments that simplify testing of transistors and circuits. by Jim Galloway 

Just like any other new, special- 
ized branch of electronics servicing, 
transistor -radio repair has created a 
demand for new types of test equip- 
ment which are exactly suited to the 
job at hand. The most obvious need 
is for instruments to use in testing 
the transistors themselves. In addi- 
tion to transistor testers, different 
types of auxiliary equipment have 
been developed to satisfy the spe- 
cial requirements of transistor -radio 
servicing. In some cases, these units 

perform most of the same basic 
functions as already -existing instru- 
ments, but their designs are espe- 
cially modified to provide greater 
speed and convenience in transistor - 
radio troubleshooting. Other aux- 
iliary instruments offer special tests 
which are not commonly made in 
servicing vacuum -tube circuits, but 
which are of great value in checking 
transistor -circuit operation. 

Transistor Testers 
Although transistors have no fila- 

ments to burn out, they sometimes 
develop open elements or leakage 
between sections. Commercial tran- 
sistor testers provide tests for these 
conditions, and also afford some 
means of checking the amplifying 
ability of a transistor. The gain char- 
acteristic usually measured is beta 
(the current amplification in a com- 
mon -emitter circuit), which gives 
the truest indication of transistor 
performance in actual radio circuits. 
In most inexpensive equipment, the 

MFR. MODEL Ice. Ids SHORTS CAIN TEST 

actual DC beta 

OTHER TESTS 

in -circuit tests 

PNP/NPN MISC. NOTES 

metered pwr. sup., sig gen., VTVM B & K 960 

EIC O 680 v V actual DC beta indirect AC beta switch VOM included 

210 & 210A actual DC beta checks diodes switch 
[MC 

212 actual DC beta oscillator in -circuit tests 

36-560 actual DC beta checks opens switch 
G C 

36-568 actual DC beta checks diodes switch pwr. sup., sig. gen. 

IT -10 indirect gain checks diodes switch 
HEATH 

IM -30 actual DC beta checks diodes & DC alpha pwr. sup. 

810 V good-bad scale 2 sockets 

850P V V actual DC beta switch 
HICKOK 

870 actual AC beta switch 

890 V V actual AC beta input and circuit Z 

MERCURY 700 actual DC beta switch 

MOTOROLA 67T65 (1) oscillator (2) checks opens switch 

PACO T-65 actual DC beta checks diodes switch 

960 V actual DC beta checks diodes switch 
PRECISION 

660 v actual DC beta checks diodes switch lebo lcbs tests 
APPARATUS 

10-60 actual DC beta checks diodes switch lebo Icbs tests 

SECO 100 V oscillator go-no-go in -circuit tests switch 

SENCORE TR110 (3) V actual DC beta checks diodes and tetrodes voltmeter & milliamety included 

SIMPSON 650 incremental DC beta Ica test switch add-on far Model 260 

WINSTON 620 actual DC beta breadboard setup switch chart lists ave. beta, ico 

(1) Leakage results in excessive reading 
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actual value of beta is not measured; 
instead, a ratio between beta and 
leakage is used to indicate a good 
transistor. 

Transistor testers perform their 
tests in different ways, depending 
upon manufacturer preference and 
instrument cost. For instance, some 
have meter scales divided into col- 
ored areas, one of which is labeled 
BAD. Others have simple calibration 
marks to use as a standard in de- 
termining the beta -leakage ratio. 

Fig. 1 shows one method used to 
measure leakage and gain. A volt- 
age is applied between the emitter 
and collector, and the leakage cur- 
rent is read on the meter. When the 
GAIN switch is depressed, a 200K - 
ohm resistor is connected to the 
base and to the power supply. A cur- 
rent of 30 ua flows in the base, and 
(if the transistor is good) produces 
an increase in the current through 
the emitter -collector circuit. The re- 
sulting change in the meter reading 
is proportional to current gain. The 
actual circuit of the tester is some- 
what more complicated, having pro- 
visions for both PNP and NPN 
types. 

Typical of testers that allow the 
actual value of beta to be read di- 
rectly, the circuit shown in Fig. 2 

gives a more exact indication of 
transistor performance under actual 
operating conditions. The meter is 
first calibrated by adjusting the po- 
tentiometer until the meter reads a 
specified value marked CAE. The se- 
lector switch is then placed in the 
BETA position, which replaces the 
meter movement with an equivalent 
resistance in the collector circuit. 
The meter is switched into the base 
circuit and measures the current 
required to cause the specified 
amount to flow in the collector cir- 
cuit. Because of the previous cali- 
bration, the value of beta can be 
read directly on the meter. 

The advantage of this type of 
tester over the less expensive units 
is that the circuit is actually set up 
for each individual transistor and, 
therefore, does not apply universal 
operating conditions to all types. 

Many other methods are used in 
different equipment, but basically 
the theory is to cause a change in 
collector current by changing the 
current in the base circuit. Since 
this is the basic principle on which 

GAIN SW 

200K 

Fig. 1. A method for obtaining leakage 
and transistor relative -gain checks. 

all transistors operate, such a test 
gives a good indication of transistor 
operation. 

Auxiliary Equipment 

Helpful as they are in spotting 
transistor defects, the testers just de- 
scribed are not ordinarily used to 
check all transistors as a matter of 
routine. Instead, other instruments 
are used first to isolate the stage 
causing trouble. 
Signal Injectors 

An ordinary signal generator can 
be used to signal -trace a transistor 
radio in the same manner as in a 
tube -type set. One word of caution 
-transistors are more easily over- 
driven than tubes, so the generator 
should be operated at a very low 
level, and the signal always injected 
through a .1-mfd capacitor. Other- 
wise, a transistor stage may become 
blocked, and will give an indication 
that it is not amplifying. 

Many technicians prefer to use 
what is called a noise or harmonic 
generator. Usually transistorized and 
simple, these units do not require 
much adjustment and, therefore, are 
quick and convenient to use. 

These generators operate on the 
harmonic principle; the fundamental 
is a square wave in the audio range, 
but there are harmonics present that 

a 

(A) Calibration circuit. 

(B) Measurement circuit. 

Fig. 2. A typical circuit for obtaining 
an actual reading of transistor beta. 

extend the output to frequencies 
beyond the broadcast band-allow- 
ing all three sections of a receiver 
to be checked with the single instru- 
ment. The sound heard in the speak- 
er sounds something like a doorbell. 

Two types of noise generators are 
available. There are small, metal - 
cased units which usually have a 
control to vary the output -signal 
level, as well as pen -size injector 
probes which do not have a variable 
output. 

The secret to using such devices 
lies in knowing what sounds should 
be heard from the speaker of a 
normal radio when signals are in- 
jected at various points. If the tech- 
nician knows what to expect from 
each stage, he can tell when a stage 
is not operating properly. 
Battery Eliminators 

A frequent cause of transistor - 
radio failure is worn-out batteries. 
In order to check on this possibility, 
some servicemen like to use bench 
power supplies. These "battery elim- 
inators" are available in a wide price 
range. The cost of the unit depends 
on such characteristics as regulation, 
ripple content, and accessory fea- 
tures. Due to the small current drain 
of a transistor radio, good regula- 
tion and low ripple are not difficult 
to achieve; therefore, almost all of 
the supplies available are entirely 
adequate in this respect. 

Much can be learned about the 
operation of a particular transistor 
radio by metering the power -supply 
current while performing certain op- 
erations. Many technicians do a 
large portion of their troubleshoot- 
ing in just this manner. For this rea- 
son, many of the battery -eliminator 
supplies have a built-in milliam- 
meter which monitors the current 

Please turn to page 82 

A i 

Fig. 3. An ohmmeter is connected be- 
tween base and emitter in open -lead -test. 
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MEET A TRANSISTOR RADIO 

In talking with hundreds of servicemen, we find no subject more controversial than 
transistor radios. Some technicians refuse to service them; many do repair them, but at 

no profit; and a few really go in for this business in a big way - and make good money 
doing it! Since the controversy seems to boil down to the matter of profitability, we 
decided to find someone who had made transistor -radio servicing pay off, in an effort 
to find out how such a venture could be profitable. 

Here's Wayne Lemons of Buffalo, Mis- 
souri, at his workbench. His transistor - 
radio business is profitable, even though 
his modest, flat -rate charge for run-of- 
the-mill troubles even includes parts. His 
secret? Learn how to diagnose and repair 
the average radio in 30 minutes, have all 
the tools and test equipment you need to 
do an efficient job, and line up enough 
business to keep you busy for several 
hours at a time. 

Just what does it take to put yourself in 
business? According to Wayne, "If you 
already service tube radios, you probably 
have most of the necessary equipment. 
The rest can be purchased for $100 or 
less." Included in this array photo- 
graphed at his shop are a power supply, 
VOM, signal -tracer, grid -dip meter, regu- 
lar- and miniature -size tools, substitute 
transistors and batteries, and of course 
all the pertinent service data. 

Removing multiple -terminal parts from a printed board is one of 
the trickier jobs. Here, we see Wayne using the "soda -straw" 
technique. "A medium-sized gun should be used;" he says, "35 
watts won't do the job. Always blow the solder away from 
points where it might lodge and cause trouble. This method works 
well for cleaning solder out of holes in the board, too. 
"You can use a razor blade or pocket knife to sever a printed - 
circuit conductor for making tests. The cut can be repaired with 
a blob of solder. Cutting two conductors to a transistor and 
`spotting in' a substitute is often more desirable than removing 
the suspected transistor." 

"I still have the home-made batten - 
operated power supply I started with," 
reports Wayne, "although I have since 
purchased two commercially - available 
units which are even better. One of the 
first tests I make, regardless of the trou- 
ble, is to measure total battery drain. 
Even if the radio seems to operate 
normally, excessive drain from a leaky 
transistor or capacitor may be running 
down the batteries too quickly." 
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Here are a few more jobs waiting to be 
"operated on." Metal trays are used to 
hold the cabinet, screws, battery holders, 
and similar parts while the set is being 
repaired-or as is the case here, to hold 
an entire disassembled set until new com- 
ponents required for completion of the 
repair are obtained. The card has the 
owner's name, a list of parts needed, date 
ordered, and estimates of service time 
and price. 

SERVICE SPECIALIST! 

."----- 

Wayne is constantly on the alert for tools 
and other devices especially designed for 
working with miniature portables. We 
found him already using two special 
drivers that hadn't been on the market 
more than a week or so. "Removing and 
replacing earphone nuts and jacks used 
to be tricky. I even went to the trouble 
of grinding down a screwdriver. These 
subminiature drivers are just what I 
needed." 

Asked if there were any other tools or 
instruments he found useful in minimiz- 
ing trouble -diagnosis time, Wayne re- 
plied, "Sure is-a low -frequency grid - 
dip meter. I use mine to inject alignment 
signals, to substitute for the local oscil- 
lator, and to check the resonance of 
loopstick and oscillator coils. Since it 
also supplies higher frequencies, I find it 
useful for checking short-wave and FM 
bands, too." 

"Perhaps nothing pleases customers (especially women- more than 
having the radio returned with all the little dirt -catching crevices 
cleaned. A denture brush, or a toothbrush that dsesn't have 
plastic bristles, will get into these crevices and do a good clean- 
ing job. All it takes is a little cold water, liquid detergent, and 
some elbow grease. 
"Sink cleanser should not be used unless the plastic Ease of the 
radio is very dirty-perhaps pitted-and has lost all its original 
gloss anyway. Of course, be sure to remove the chassis and 
speaker before performing the scrub -down. AIso, do not reinstall 
the speaker until the grille cloth is absolutely dry." 

Watching an expert like Wayne Lemons makes the job of servicing transistor 
radios seem easy. But, having repaired dozens of them ourselves, we knew there 
was more to this business than meets the eye. "Let no one deceive you," Wayne 
advises, "transistor -radio repair can't be learned overnight, but it can be learned. 
And it can be profitable, too, more so than tube radios or small appliances. It can 
be exasperating, of course, but what kind of service isn't?" 
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Mobile Radio... Transistor Style ! ................. 

RF 

AMP 
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RELAY 
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New two-way transceivers using semiconductors are 
compact and consume minimum power ... by Edward M. Noll 

1st 

MIXER 
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IF 
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B+ 
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---- DRIVER MULTIPLIER 
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CRYSTAL 
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MICRO- 
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Fig. 1. Block diagram of two-way set with double superheterodyne receiver. 

Modern two-way radio equipment 
is more compact and lightweight 
than its earlier -day counterpart. The 
main reason for this is the miniaturi- 
zation of circuits made possible by 
the transistor and its associated 
components. The transistor stages 
used in today's equipment are highly 
reliable and provide a great degree 
of circuit stability despite rough 
treatment and even extreme temp- 
erature changes. Because of their 
excellent operating characteristics, 
transistors are rapidly becoming the 

A - 

(A) Tunable, with PNP transistor. 

sole amplifying devices in two-way 
radio. Many two-way radio receivers 
are fully transistorized, while others 
are about half tubes and half tran- 
sistors. Also, more often than not, 
transmitter speech -amplifier circuits 
are completely transistorized. 

Although the principle of the 
transistor differs considerably from 
that of the vacuum tube, the actual 
circuit operation of the two is quite 
similar. Therefore, the servicing 
techniques that apply to the tran- 
sistor (such as alignment and trou - 

At 

I It) Fixed -tuned; NPN transistor. 

Fig. 2. Typical low -IF amplifier. 

bleshooting) are pretty much the 
same as those for the vacuum tube. 

The functional block diagram in 
Fig. 1 shows a typical transistorized 
commercial two-way radio. Notice 
that the antenna and power supply 
are common to both the transmitter 
and receiver. In the receive condi- 
tion, the transmit -receive and an- 
tenna relays are both de -energized. 
The transmit -receive relay controls 
the power to the transmitter and 
receiver, and also energizes the an- 
tenna relay. In the de -energized 
condition, one set of transmit -re- 
ceive relay contacts keeps the an- 
tenna -relay circuit open, a second 
set keeps the A+ path to the 
receiver closed, and a third set 
keeps the transmitter circuit 
open. In this mode, then, the trans- 
mitter is off and the receiver is on. 

When the "push -to -talk" switch 
on the microphone is depressed, the 
transmit -receive relay is energized, 
and two things happen. First, the 
A+ power is removed from the re- 
ceiver and B+ is applied to the 
transmitter. Second, the antenna 
relay is closed, thus disconnecting 
the antenna from the receiver and 
connecting it to the transmitter. 

The FM Receiver 

All FM receivers used in the com- 
mercial two-way services are of the 
double -superheterodyne type. The 
combination of the RF amplifier and 
high -frequency IF system insures 
good selectivity and image rejection. 
The high -gain low -IF amplifier has 
very sharp selectivity, and therefore 
provides effective rejection of noise 
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and adjacent -channel interference. 
Inasmuch as frequency modulation 
is used, the low -IF amplifier system 
also includes limiter stages which 
clip excessive noise components 
from the incoming signal. 

RF and IF Amplifiers 
Because of their excellent operat- 

ing characteristics, transistors are 
used in both the RF and IF sections 
of many two-way radio receivers. 
The circuitry of RF and IF ampli- 
fiers is practically identical, except 
that the bandpass requirements of 
the IF amplifier are more stringent 
than those of the RF amplifier. 

The selectivity of a transistorized 
RF or IF amplifier is determined 
not only by the characteristics of 
the transistor and other components, 
but also by the use of resonant 
circuits, either tunable or untunable. 
A tunable low -IF amplifier using 
a PNP transistor is shown in Fig. 
2A. In this circuit, temperature 
stabilization is provided by the com- 
bination of R1 and Cl in the 
emitter circuit, and emitter -base bias 
is provided by voltage -divider re- 
sistors R2 and R3 in the base 
circuit. Since R3 has a much smaller 
value than R2, the voltage at the 
junction of these two resistors is 
only slightly negative with respect 
to A+ (ground). Thus, the for- 
ward bias between base and emitter 
is small-about 0.3 volt. The dif- 
ference between emitter and col- 
lector voltages is equal to the full 
A- supply voltage minus the IR 
drops across R1, L1 -R7, and R6- 
or approximately 4 to 5 volts. (The 
collector is negative with respect to 
the emitter.) 

The incoming signal is developed 
across the RC combination of R4 
and C2. As the signal swings posi- 
tive at the base, it reduces the 
forward bias, and the transistor 
conducts less. Conversely, as the 
signal swings negative, the transistor 
conducts more heavily. The output 
is taken off across the RC combina- 
tion of R5 and C4. The tunable 
combination of L1 and R7 is 
resonant to the operating frequency, 
and thus helps develop the output 
signal. 

Fig. 2B shows another commonly - 
used IF amplifier. Notice the lack 
of a tunable component. In this 
NPN-transistor circuit, the emitter - 
base forward bias is developed 

Please turn to page 90 

General Electric two- 
way unit for 1524 74 me 

VHF operation contains 
both receiver and 1 -watt V 

transmitter it single 
hardhelj case. 

RF exciter section of 
transmitter in G -E 

mobile radio uses tran- r\ 
sistors; two -frequency 

listening is provided 
through common receiver. 

Separata, hand-held 
transmitter and receiver 
units are included in 

'- fully-transisrorized 
Motorola sat for opera- 
tion on 25-54 mc band. 

Portable FM "Handie- 
Talkie" by Motorola uses 

tubes only in RF section 
of transmitter. Switch 
on top of case selects 

one of two channels. 

"Extender" circuit, con- 
trolled by switch on 

front panel of this Moto - 
\1 rola mobile set, is used 

to increase effectiveness 
of noise rejection. 
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TV CIRCUITS 
by Thomas A. Lesh 
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Fig. 1. Two-step setup to check the neutralization of a video IF stage. 

For years, a "portable TV set" 
was one which could be hand -car- 
ried from one AC outlet to another. 
The high power requirements of 
vacuum tubes made a self-contained 
power supply impractical, and thus 
were a major obstacle to the devel- 
opment of truly portable receivers. 
Transistors have changed this situa- 
tion, since they can be operated 
from low -voltage battery supplies. 
By making it possible to design com- 
pletely portable sets, they have 
found a means of entering the TV 
market. You might receive a call to- 
day to service a transistorized set, 
and you can expect to see many 

more of them in the future. 
Although working on this equip- 

ment will be a new experience, you 
will be able to draw heavily on your 
past knowledge of TV servicing, as 
well as on any previous acquaint- 
ance with other types of transistor- 
ized equipment. Let's take inventory 
of the assets that will give you a 
head start in transistor -TV servic- 
ing, and then consider some of the 
new problems to be faced. 

Familiar Ground 

You can isolate trouble to a 
specific section of a transistor TV 
set by using the same basic tech - 
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Fig. 2. Driver couples video signal to the output stage without amplification. 

niques that apply to ordinary re- 
ceivers. The stage line-up is prac- 
tically the same, no matter whether 
transistors or tubes are used, and 
the same general type of cathode- 
ray tube and speaker are used in 
both cases. Therefore, you can make 
use of past experience in localizing 
trouble by observation of symptoms 
-for instance, you'll know that a 
set which is having difficulty staying 
in horizontal sync is probably suffer- 
ing from trouble somewhere between 
the last sync stage and the horizontal 
oscillator. 

As for test equipment, you'll find 
that most of the instruments you 
now own can be used on transistor- 
ized sets. VOM's, VTVM's, scopes, 
and signal or sweep generators are 
just as effective as they are on sets 
with tubes, or even more so. Since 
impedances are lower in most tran- 
sistor circuits, an oscilloscope can 
be used with less concern for wave- 
form distortion due to circuit load- 
ing. For the same reason, a 20K - 
ohms -per -volt multimeter is often 
usable when it would not be satis- 
factory for a similar measurement 
in an all -tube set. This inexpensive 
and handy instrument does not ex- 
cessively load down many transistor 
circuits, even when used on the low 
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ranges necessary for checking DC 
voltage in transistor circuits. 

Measurements are of prime im- 
portance, and the more you can 
develop your ability to analyze base, 
emitter, and collector voltages, the 
more quickly you will be able to 
pinpoint defects. 

Previous experience in physically 
handling transistor circuits will like- 
wise be an asset. While transistor- 
ized TV chassis do not have such a 
cramped layout as pocket radios, 
they use many of the same small, 
delicate components. The largest 
transistors (those in the sweep out- 
put stages) are in many ways sim- 
ilar to the types used in the output 
circuits of auto radios. At the other 
extreme, the high -frequency tran- 
sistors used in RF, IF, and sync cir- 
cuits have even lower electrical rat- 
ings than ordinary small -radio types, 
It's not necessary to work on these 
units as if you were performing an 
eye operation, since several years of 
field experience have indicated that 
transistors can put up with exces- 
sive heat and voltage much better 
than originally supposed. Neverthe- 
less, reasonably careful treatment 

insure that transistor damage 
will be held to a minimum. If you 
are troubled with a rash of tran- 
sistor failures, double-check your 
soldering and testing techniques. 
Perhaps one of your test instru- 
ments, designed for use with tube 
circuits, is injecting a DC, hum, or 
pulse voltage which is more than the 
transistors can tolerate. 

Differences in Transistor TV 

In preparing to service transistor- 
ized TV, the main problem is to 
learn how the individual stages oper- 
ate and what special tests need to be 
made. Here is a summary of pertin- 
ent facts about various sections of 
present transistorized receivers: 

RF Tuner 

Both turret and incremental - 
switch types are now in use. They 
are physically similar to the compact 
units which are now popular in all - 
tube TV receivers, and should pre- 
sent no new problems in correcting 
mechanical defects. Tuning adjust- 
ments are also very similar to those 
in tube -equipped models. Many 
transistorized tuners have the con- 
ventional type of individual -channel 
oscillator slugs; the RF amplifier 

usually includes a variable neutraliz- 
ing capacitor; the tuner -IF coupling 
network is adjusted by means of a 
tunable mixer -collector coil; and the 
antenna -input circuit generally in- 
cludes one or more tunable traps to 
reject FM radio signals or to prevent 
IF signals from being radiated. 

The only circuit feature likely to 
cause much confusion is the AGC 
system. Sometimes it controls the 
gain of the RF amplifier in basically 
the same way as a tube stage, by 
using the AGC bias to decrease the 
conduction of the transistor. (Re- 
member, output current is reduced 
by decreasing the difference between 
base and emitter voltages.) How- 
ever, many systems follow a differ- 
ent procedure, with the AGC volt- 
age reducing stage gain by decreas- 
ing the voltage between emitter and 
collector. In some cases, this is ac- 
complished by increasing the base - 
to -emitter voltage so that transistor 
conduction is increased. A greater 
voltage drop is then produced across 
a series resistor in the emitter cir- 
cuit, and the emitter -collector volt- 
age is lowered. 

To find out which type of AGC 
system is being used, you can check 
the voltage on the AGC line under 
different signal conditions, or ana- 
lyze the action of the area switch if 
one is employed. In either case, you 
can expect much smaller bias -volt- 
age changes than in a tube system. 

Video IF 

Transistorized sets generally have 
three or four IF amplifiers, the first 
one or two being controlled by 
AGC. The most common trouble 
symptoms are the same as in tube 
sets-weak video, signal distortion 
due to misalignment, and overload - 
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Fig. 3. Simple sync -separator circuit 
produces positive pulses at collector. 

ing. To find out if this last symptom 
is due to AGC trouble, you can 
clamp the AGC line with a substi- 
tute DC bias voltage. Follow the in- 
structions given in service data for 
applying a fixed bias during IF 
alignment; then vary the clamping 
voltage slightly above and below 
this specified value, watching for an 
improvement in the picture. 

Alignment procedures will, on the 
whole, seem familiar. Different 
models use either stagger -tuned or 
overcoupled (broadly -tuned) IF - 
coupling circuits, or combinations 
of both types. Since the low im- 
pedance of transistor stages causes 
them to have a relatively broad 
bandpass, stagger -tuned coils will 
not peak as sharply as those in tube 
sets. 

When a transistor is replaced in 
the IF strip, an over-all alignment 
check is a good way to see if the 
replacement is working properly. 
Touching up the adjustments in the 
repaired stage may improve per- 
formance considerably. Inability to 
restore normal alignment is a sign 
that further servicing is needed. 

A transistor, being a type of tri- 
ode, requires neutralization in order 
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QUICKER SERVICING 

by 

Forest H. Belt 

1 

Servicing a transistor radio need be no more 
complicated than servicing a tube -type receiver. 
The primary differences lie in the size of the 
set and its components, and in the power sup- 
ply. Therefore, service procedures must be 
adapted to these factors. 

How should you approach a transistor radio? 
How can you simplify the service procedure 
and make it a sure-fire thing instead of a hit- 
or-miss affair? Dividing the transistor radio 
into sections (as in Fig. 1) facilitates the de- 
velopment of a logical step-by-step approach 
to servicing the entire receiver. The steps can 
be itemized as follows: 

1. Test the power supply and its associated 
circuits. 

2. Make a visual inspection of the circuit 
board and components. 

3. Check the audio section and speaker. 
4. Check and align the IF stages. 
5. Check operation of the oscillator and 

mixer circuits. 
6. Check over-all receiver operation and 

align it for maximum sensitivity. 
Whether the service complaint be a dead 

set, distortion, noise, or some intermittent 
problem, the logical procedure we have out- 
lined will uncover any fault in the quickest 
possible time. Such a step-by-step procedure 
permits you to approach all receivers in the 
same manner, gives you a starting point for any 
set, and assures the same standard of quality 
for each finished job. You are not so likely to 
forget any important tests or performance 
checks. Once you adopt such a procedure, 
servicing transistor radios becomes an auto- 
matic, routine operation; therefore, it becomes 
a business in which you can make money. 

As you proceed through each step, you will 
likely discover short cuts. For example, if the 
complaint is a dead set, and you find that a 
dead battery is the only problem, you would 
likely proceed immediately to the final step, 
testing the performance and aligning the set 
for maximum sensitivity. However, if you 
begin with step 1, and proceed step by step 
through the list, you will certainly locate the 
trouble, no matter what or where it may be. 
The entire procedure takes less time, in the 
long run, than a hit-or-miss type of servicing. 

OSCILLATOR IF 

MIXER AUDIO 

RF DETECTO R 

POWER SUPPLY 

Fig. 1. Dividing the radio into blocks 
aids in following service procedures. 

The serviceman who wants to do an efficient, 
thorough job with a minimum of inconvenience 
will find certain small -sized tools helpful (see 
Fig. 2). A small pair of diagonal cutters and 
needle -point pliers, a set of small screwdrivers, 
a couple sizes of tweezers and a magnifying 
glass will be valuable aids when you start work- 
ing on these miniature receivers. Now that you 
have armed yourself with the needed imple- 
ments, let's proceed to examine the receiver in 
logical sequence. 

The Power Supply 

The power supply is probably the greatest 
source of trouble in the transistor radio, as 
well as being the easiest section to test. Three 
test methods are commonly used, and you can 
choose whichever is most convenient for you. 
The first and simplest test involves merely 
changing the battery. Of course, this requires 
that you carry a stock of the most popular 
types. If the receiver plays properly with the 
new battery, you would normally assume the 
trouble is cured. This is not always true, how- 
ever, and in the interest of a thorough job it 
is best to make additional tests such as those 
described in the second method. 

The second method takes a little more time, 
but it gives a more complete analysis of con- 
ditions in the power -supply circuits. Since a 
transistor radio requires very little power com- 
pared with a tube radio, it is very important 
for voltages and currents to be close to those 
for which the circuits are designed. Therefore, 
it is a good practice to measure the battery 
voltage (both no-load and full -load) and the 
current drain of the set. 

Some servicemen consider battery -voltage 
measurement a waste of time, but this is not so. 
A battery which has been in use, or on the 

to quicker 

steps 
T RANSISTOR 
RADIO repairs 
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shelf for awhile, may develop a high 
internal resistance, in which case it 
probably will work for only a very 
short time. To determine if a bat- 
tery has developed this condition, 
measure its voltage out of the set; 
then reconnect it and measure its 
voltage with the set on and the vol- 
ume control at maximum. The dif- 
ference between these two readings 
in a good battery should be less than 
5%. Any battery which displays a 

voltage variation greater than 5%, 
or which has a no-load voltage less 
than 80% of its rated voltage, defi- 
nitely should be replaced. 

The current drain of the set can 
indicate troubles which may occur 
in the power -supply circuits. A 
shorted transistor or a leaky bypass 
capacitor will usually result in an 
abnormally high input current to the 
radio. This could reduce battery life, 
even though the set might still play. 
So this is an important measure- 
ment. 

The third method for testing pow- 
er supplies is to substitute a bench 
DC voltage source for the battery. 
Bench supplies usually include a 

meter which measures the radio's 
input current. Since the meter con- 
nection is made automatically when 
the radio is connected to the supply, 
this is usually much handier than 
connecting a meter in the battery 
leads. The correct voltage is applied 
to the radio, and the performance 
is checked to see if there is any need 
for further servicing. Of course, this 
eliminates the battery as a possible 
trouble during these tests. 

Certain capacitors in the transis- 
tor radio should be considered a 

part of the power supply, since their 
function is to prevent the power 
supply from coupling signals be- 
tween stages. They may be called 
bypass capacitors, decoupling ca- 
pacitors, or even filter capacitors, 
but their location and purpose are 
the same in any case. Less expensive 
sets often have only one such capac- 
itor, as in Fig. 3A, while more ela- 
borate receivers may use several 
capacitors and resistors to do a more 
complete job of decoupling, such as 
in Fig. 3B. 

Many cases of motorboating and/ 
or short battery life can be traced 
to decoupling capacitors which have 
become defective. If you suspect that 
motorboating is caused by one of 

Fig. 2. Small tools assist in trouble- 
shooting miniature portable receivers. 

these components, disconnect one 
end and bridge a known good part 
into the circuit; if the oscillation 
clears up, you have found the defec- 
tive part. If you suspect that a by- 
pass capacitor is guilty of shortening 
battery life, disconnect one end 
from the circuit, and use an ohm- 
meter to check for leakage (watch- 
ing polarity, of course). In sets using 
more than one decoupling capacitor, 
each may be tested in this way. 

The Visual Inspection 

You can sometimes save valuable 
service time by this next step in the 
procedure. Circuit boards have an 
annoying habit of developing cracks 
which cause open circuits. Loose 
connections may develop in poorly - 
soldered component joints. The re- 
sults appear as noisy reception, pop- 
ping and cracking, a dead receiver, 
or some sort of intermittent condi- 
tion. 

A visual inspection with a 

magnifying glass will often reveal 
the source of these complaints. A 
tiny crack, which can completely 
disable the set, may be visible only 
under the glass. Sometimes a lamp 
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Fig. 3. Decoupling networks keep sig- 
nals from entering improper circuits. 

placed on the opposite side of the 
component board will help locate 
such faults. 

You may try a bit of probing with 
an insulated tool, applying pressure 
to various components and points on 
the printed -circuit board. This will 

often cause a critical connection to 
make or break, indicating trouble 
in a definite area of the circuit 
board. Sometimes, slightly twisting 
the board will produce the same re- 
sult, but be very careful you don't 
twist it enough to create additional 
troubles. 

If a quick examination does not 
disclose the trouble, don't waste 
time just looking around, for as you 
progress with the remaining steps, 
any printed -board troubles will be 
isolated as if they were component 
failures. 

Audio is Next 

The third step toward a complete 
transistor -radio service job is a 

thorough check of the audio stages. 
When you get this section working 
normally (or if it already is), it 

acts as a signal tracer which indi - 

Fig. 4. Key test points form basis of step-by-step troubleshooting procedure. 
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cates whether or not the remainder 
of the set is operating properly. 

The quickest check of the audio 
sections is the tried-and-true "finger 
test," applied at the top of the vol- 
ume control. A loud hum from the 
speaker of the set will tell you the 
audio amplifiers are operating, even 
though they may be operating 
poorly. if you are a technician who 
frowns on such "grass -roots" tech- 
niques, an audio generator will do 
a more thorough job. Apply the 
audio signal to the receiver output- 
point A in Fig. 4. This should cause 
sound in the loudspeaker. A signal 
applied to point D will tell you if 
the output stage is amplifying, and 
whether it is distorting the signal. 

By moving the test signal from 
point to point, you can test each 
audio stage, and note the gain and 
distortion. If a point is found where 
the signal is lost, blocked, or dis- 
torted, voltage checks will usually 
enable you to identify the guilty 
component. Remember, the ampli- 
tude of the signal source must be 
reduced as the signal is injected at 
points farther from the speaker. 
Otherwise, overload distortion may 
be introduced which is no fault 
the receiver. 

The IF Stages 
With the audio stages functioning, 

the next step in the logical service 
procedure is the examination and 
testing of the IF amplifiers. The 
detector stage is a part of this sec- 
tion, since the crystal diode is 
usually connected directly to the 
last IF transformer. 

You can best analyze the IF am- 
plifier stages by injecting a modu- 
lated signal from a generator. This 
signal can be injected at the detec- 
tor -diode input to see if the detector 
is functioning. By progressively 
moving the injection point back 
toward the mixer output, you can 
test the IF amplifiers much the same 
as you did the audio amplifiers. 

Each IF coil must be tuned to the 
correct frequency. It can be checked 
at this point in the service proce- 
dure, or postponed till the final step, 
but there are good reasons for doing 
it now. The act of tuning the coil 
will give some indication of how 
well the tuned circuits are function- 
ing, as you will see presently. A DC 
VTVM connected to the output of 
the detector diode will serve as an 
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YOU CAN ADD THAT EXTRA ROOM 

WITH A FREE SIGNET SOUND CATALOG 

There's no doubt about it! Hundreds of other electronic technicians throughout the country are making steady, extra 

income by selling top quality, relatiively low-cost SIGNET SOUND Equipment just in their spare time. In one year you, too, 

can easily earn enough extra money to add that bath or other extra room to your house. The SIGNET SOUND Catalog is 

all you need. Here's how easily you can get started: First, look around your neighborhood at all the possible 

prospects that could use the many complete sound reproduction packages and components contained in the SIGNET 

SOUND Series of STROMBERG CARLSON® Communication Products: churches, meeting halls, sports and social clubs, 

bowling alleys, taverns and restaurants. Then write for your free SIGNET SOUND Catalog. It's all you need to get started. 

Selling SIGNET SOUND won't take up a lot of your time. There's no inventory for you to stock. There's no special 

knowledge or background necessary to make a sale, and the installation of SIGNET SOUND is a cinch! Everything you 

need to make one extra income sale after another is contained right in your SIGNET SOUND Catalog! Write for full 

details and your free SIGNET SOUND Catalog now. You'll also receive a valuable booklet that tells how easy sound equip- 

ment is to install. Write to: Generao Dynamics/ Electronics -Rochester, Box F, 1403 N. Goodman Street, Rochester 1, N.Y. 

GIIIIIIIID 
GENERAL DYNAMICS I ELECTRONICS -ROCHESTER 
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Mixers aren't new. But one that will fade 
and blend two program sources with a single 
control is. That's one of the exclusive features 
on the new Harman-Kardon COMMANDER Series 
of public address amplifiers. Equally unique, 
yet typical of the exceptional value of this 
product group is an Anti -Feedback Filter which 
increases sound output by 100% under diffi 
cult acoustical conditions and Multiple Inputs 
for still greater installation flexibility. (hat's 
not all! The popular priced COMMANDER Series 
includes features usually reserved for costlier 
"deluxe" equipment such as: mâster volume 
control; input for magnetic cartridge; outputs 
for tape recorder, booster amplifiers and both 
25 and 70 volt speaker lines; locking covers; 
DC on filaments of hi -gain stages, etc. Get all 
the facts now. Write Commercial Sound Divi- 
sion, Harman-Kardon, Plainview, L.I., N.Y. 

Send free detailed catalogs: Desk 3H 

Name 

I Address 

I City State 

harman kardon 

indicator of resonance as each trans- 
former is adjusted. An accurate IF 
signal should be injected at the base 
of the mixer transistor. 

Transistor IF transformers, in 
some cases, tune a bit more broadly 
than those used in tube radios. The 
slightly broader tuning results from 
the fact that transistor IF coils have 
a lower Q because they are designed 
to match low -impedance circuits. If 
one is found which does not tune, 
or whose peak is at one end of the 
slug's travel, the transformer should 
be replaced. 

Erratic IF tuning may also be 
caused by defective bypass capaci- 
tors in the IF stages. In Fig. 5, for 
example, if C8 or C9 were to open 
or lose value, the tuning of L3 or 
L4 would become uncertain, caus- 
ing oscillation in the stage or a poor 
alignment indication on the VTVM. 
A quick test (bridging each capaci- 
tor with a good one) would defi- 
nitely establish whether these com- 
ponents were at fault. 

Mixers and Oscillators 
The mixer combines the local - 

oscillator and station signals to pro- 
duce the IF signals; this is its only 
function. One good test of mixer - 
stage operation is to inject the IF 
signal at both its input and output. 
If the stage is normal, it will pass 
the IF signal with no attenuation. 

The oscillator, on the other hand, 
must furnish a signal (unmodu- 
lated) to mix with the incoming sta- 
tion signal (see Fig. 6). It must be 
tunable so the same difference in 
frequency will always exist between 
it and the station signal. In tube - 
type receivers, the usual method of 
checking the oscillator is to meas- 

Fig. 5. Failure in IF decoupling network 
may make tuning IF staçe difficult. 
ure the voltage at the oscillator - 
tube grid, since the circuit depends 
on the bias developed by its own 
action. This method must be altered 
somewhat for use with transistor 
oscillators. The bias voltage in the 
transistor oscillator also is indica- 
tive of whether or not the circuit is 
oscillating, but it drops only a small 
amount when the circuit quits oscil- 
lating. Thus, you would have to 
know the exact voltage which should 
exist in each circuit-and this is 
well-nigh impossible, for this volt- 
age varies from one radio to 
another. 

The transistor oscillator is very 
sensitive to changes in frequency; 
as a result, the bias in the circuit 
varies as the frequency is changed. 
Therefore, you can measure the 
voltage at point A (Fig. 6) while 
you rotate the tuning capacitor 
through its range; if the circuit is 
oscillating, the voltage will vary with 
the frequency. If the circuit is dead, 
the bias voltage will remain con- 
stant. 

Oscillator -circuit trouble can be 
caused by the same faults which 
affect other circuits. A resistor can 
change value, a capacitor might de - 

Quicker 
According to an AP item date- 

lined January 22, and published 
in the New York Daily News, 
John Fleming of Hunstanton, 
England, has "a legitimate kick" 
about his TV set's performance. 

At regular intervals, the pic- 
ture goes haywire, whereupon 
Mr. Fleming clouts the street 
light outside his door with a 

crowbar. Discovery of this cure 
was strictly accidental; after fail- 
ing in repeated attempts to find 
out what the trouble was, Flem- 

Servicing? 
ing walked out of the house one 
day and kicked the post just to 
relieve his feelings. 

"It brought the picture back 
perfectly for awhile," he said. 
Now, whenever the picture acts 
up, one good whack usually cor- 
rects the trouble for half an hour 
or so. Noting that some of his 
neighbors report the same trou- 
ble, we wonder if John has 
thought of collecting a service fee 
for knowing how to place a well - 
delivered clout? 
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FIX OVER 90% OF ALL 
TV COLOR TROUBLES 
WITH THIS SENSITIVE 
TUBE TESTER 

THE NEW SENCORE 

MIGHTY MITE II 
Thinking of buying equipment for color TV 
servicing? Here is the tester that you should place 
number one on your list. Why? Because this tester 
alone will help you repair over 90 of all color TV receivers. 
Faulty tubes cause over 90(»- of all color TV troubles because the 
majority of color tubes have high impedance grid circuits. To detect faults in these critical tubes, sensitive 
grid circuit checks are essential. The Mighty Mite checks for grid leakage as high as 100 megohms or as 
little as .5 microamps of current. Large expensive testers and the drug store type offering only 2 or 5 

megohm leakage checks will pass these critical tubes as good. You can find these tubes in a jiffy with the 
famous Mighty Mite ... give real service to your new customers with color receivers ... and make more 
money too. 

Typical high impedance circuits like these, need the Mighty Mite for accurate checks 

INADEQUATE RED RCA & ADMIRAL G -Y AMPLIFIER 
HIGH 6CG7 

IMPEDANCE 
GRID 

x 0 

TO RED GUN 

11 VOLTS 386 VOLTS 

RCA & ADMIRAL R -Y AMPLIFIER 
If this tube draws as little as 2 micro - 
amps of grid current, the bias is upset 
2 volts causing reduced red signal. To 
correct this, you may go to all the 
trouble of readjusting the red gun when 
the Mighty Mite, with its high sensi- 
tivity grid check, would have indicated 
the tube bad, saving you this trouble. 

INADEQUATE GREEN 
HIGH 6FQ7 

IMPEDANCE 
GRID 

2 
0 

1-1 
386 VOLTS 

11 VOLTS 

TO 

GREEN 

GUN 

6FQ7 

HIGH IMPEDANCE 
GRID 

0 
CD 

If this 6FQ7 tube starts to draw only 
2 microamps of grid current, the tube 
bias will be upset 2 volts because of the 
high impedance one megohm grid re- 
sistor. An old fashioned tube tester, or 
drug store type that requires 25 micro - 
amps of current to indicate the tube as 
bad, would pass the troublesome tube 
as good. 

INADEQUATE BLUE 

TO BLUE GUN 

386 VOLTS 

11 VOLTS 

RCA & ADMIRAL G -Y AMPLIFIER 
Conventional tube testers will not show 
this tube bad until it develops a change 
of 25 volts positive bias in circuit. The 
Mighty Mite will find it as soon as it 
starts to cause poor color mixing. 

MODEL TC 114 

675° 

COLOR INTERFERENCE 

6AW8A 160_ K. 

TO CHROMA 
TAKE OFF COIL 

cn 

ó 

0 1 MEG 

T 
TO FLYBACK 

TRANSFORMER 

THRESHOLD CONTROL 

RCA & ADMIRAL COLOR KILLER 

If the tube draws only 1 microamp of 
current through this 10 megohm grid 
resistor the bias will be upset 10 volts 
restricting operation of the color killer. 
Color signal will interfere with black 
and white programs. The Mighty Mite 
will locate this faulty tube in a hurry 
while old fashioned testers will pass it 
as good. 

Checks them all, including the New 
RCA Novars, Nuvistors, Sylvania 10 Pin, 

GE Compactrons, and picture tubes too. 
A real money maker for servicing color, 

black and white, radio, HiFi. 

Available at Electronic Parts Distributors Manufactured by Sencore, Inc., Addison, Ill. 
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TESTS PROVE POLYCAP CASE 

AND SPECIAL END SEAL ON 

AEROVOX BI -ELECTRIC MYLAR R&x 

PAPER BYPASS CAPACITORS ELIMINATE 

CRACKING AND CHIPPING PROBLEMS 

PRODUCT 

NEWS 

FROM 

Why take chances with the cracking and 
chipping problems common with con- 
ventional dipped capacitors. After all, 
your profits and your reputation are at 
stake with every set you service- pro- 
tect both by replacing with only genuine 
Aerovox Bi -Electric Mylar` Paper Bypass 
Capacitors! You see, actual tests prove 
that the uniform, protective Polycap case 
from end -to -end, and the special process - 
controlled end seals, eliminate your 
cracking and chipping troubles. No 
wasted time...no expensive call-backs, 
as service technicians everywhere know 
from experience. 

Look for this famous Bi -Electric stand at your dis- 
tributor's store ... headquarters for the complete 
line of top-quality Aerovox capacitors, resistors 
and kits. 

EROOX 

Aerovox Bi -Electric capacitors are packaged in 
handy see-thru plastic bags for your convenience 
...sealed for your protection. 

This photo of an actual test shows the extensive 
damage to a dipped capacitor when tied to an 
Aerovox unit and the two were pulled apart. Note 
the full protection of the Aerovox Polycap case 
and special end seal. 

.42=_,.o.... .m. 

Free technical data 

Ask your Aerovox Dis- 
tributor for a free copy 
of Bulletin NPJ-118. 
And be sure to specify 
"Aerovox only" every 
time you order. 

'Registered DuPont trademark 

REMEMBER-it pays to use Aerovox! 

AEROVOX CORPORATION 
DISTRIBUTOR DIVISION NEW BEDFORD, MASS. 

Technical Leadership - Manufacturing Excellence 
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Fig. 6. Typical oscillator circuit is nor 
mal if tuning varies bias voltage 
velop some operating fault, or a de- 
fective transistor may just refuse to 
sustain oscillation. Voltage meas- 
urements and component tests will 
lead you to the trouble in short 
order. 

Fig. 7 shows the converter circuit 
used in most transistor portables. 
You can consider the oscillator por- 
tion without regard for the antenna 
coil, provided continuity exists for 
all supply voltages. The voltage be- 
tween the transistor base and emit- 
ter (point A) changes with fre- 
quency, as in other oscillators, and 
is a dependable indication that the 
oscillator is working. 

The RF section of most transistor 
receivers consists solely of the an- 
tenna coil, its tuning capacitor, and 
the associated trimmer (Fig. 7) . In 
those sets which have an RF ampli- 
fier stage, your modulated signal 
generator will provide a signal for 
testing. First, of course, you must 
be sure the oscillator is functioning. 

Finishing the Job 

By this time it should be obvious 
why a complete procedure is out- 
lined, even though you may have 
found the main trouble at any point 
in the process. When you use this 
method, you get a complete picture 
of set operation, and can quickly 
eliminate any small additional 
troubles. 

At this point, you should give the 
set a quick over-all operational 
check. Try tuning in a few local 
stations. Are they clear and free of 
distortion? If not, the RF, IF, or 
AVC circuits may need more atten- 
tion. How about distant stations; 
does the set have normal sensitivity 
and selectivity? If not, perhaps 
alignment will help when you reach 
the final step in your service pro- 
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Only Jensen, in the new 3-P systems, has a 

woofer like this. It has a rigid, circular, POLYTEC* 
plane piston ... an ideal acoustic radiator. 
It is so shallow it can go in a cabinet a mere 3%" 

thin, yet has full-scale, long -travel, 
big -woofer performance. 

One thing you won't find in 3-P systems is 

"bass -boom". The low end is so clean, so highly 
damped that exaggeration of sounds is impossible 
... every note, down to the extreme bottom, 
is reproduced with rare accuracy. 

3-P Systems are for discriminating 
listeners. Six styles to choose from, 
priced at $119.50 to $159.50. 
Write for Catalog 165-G. 
T. M. 

LOUDSPEAKERS 

Improved transi- 
ent response 
means new, clear, 
clean sound with- 
out hangover. 

eneenMANUFACTURING COMPANY 
Division of THE MUTER COMPANY 

ONLY 
ONE WOOFER 

LIKE THIS 
Jensen Manufacturing Co., 6601 S. Laramie Ave., Chicago 38, III./Canada: Radio Speakers of Canada, Ltd., Toronto/Mexico: Universal De Mexico, S.A., Mexico D.F. 
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First Choice with Service 
Technicians Everywhere! 
Over 89,754,000 Already Sold! 
Now being used in millions of television sets, radios, phonographs, 
electronic circuitry and military applications. Operates at 125° C 
without derating. Standard Tolerance ±10% Missile Reliability 

Completely moisture proof Up to 50% smaller than other types. 

DON'T ACCEPT SUBSTITUTES OR IMITATIONS! 

Available at all authorized ARCO distributors in U.S.A. 

ARC Oelectronics inc. 

Community Drive, Great Neck, New York 

Branches: Dallas 7, Los Angeles 35 

Fig. 7. Converter circuit combines the 
functions of the oscillator and mixer. 

cedure. How good is the volume 
control; does it need cleaning, or 
perhaps replacing? Are there any 
tone controls, speaker jacks, ear- 
phone plugs? Each should be ex- 
amined, because a defect in any of 
these will bring the set back to the 
shop just as surely as if you had 
not fixed it at all. 

A complete alignment check will 
wrap up the job and stamp it as 
a thorough one. The sensitivity of 
many of these sets is low at best, 
so many a customer will be sent 
home happy with a set that has been 
carefully and completely aligned. 
This is not a time-consuming chore; 
it usually can be done in five min- 
utes or less, if the generator is 
warmed up beforehand. 

First of all, recheck the alignment 
of each IF coil, being sure it is 
precisely peaked. Most transistor 
IF coils have only one adjustment, 
but be sure this is the case before 
leaving the IF stages. An easily - 
found injection point for the IF 
signal is the oscillator trimmer con- 
nection. The DC VTVM can be 
connected to the detector or the 
AVC line and used as an indicator 
throughout the alignment procedure. 

Next, set the radio dial at a fre- 
quency near the high end of its 
tuning range, say 1500 kc. Set the 
generator to the same frequency, 
and loosely couple it to the loop 
antenna. Adjust the oscillator trim- 
mer for maximum indication on the 
VTVM. At the same time, adjust 
the RF trimmer for maximum indi- 
cation. 

Now set the tuning dial at a fre- 
quency near the low end of its 
range, for example at 600 kc. Ad- 
just the slug in the oscillator coil 
for maximum indication. If the RF 
stage (where one is used) has such 
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a slug, adjust it at this frequency 
also. Repeat the high -end and low - 
end adjustments until you can ob- 
tain no further improvement. The 
receiver is now at maximum sensi- 
tivity, and the dial tracking should 
be at its best. The set is ready to be 
returned to the customer. 

Line Monitor 

Certain troubles often show up 
on the service bench which can 
waste valuable time for the service- 
man. After troubleshooting a par- 
ticular set for a while, he finds that 
part of the trouble is due to abnor- 
mally low or abnormally high line 
voltage at the bench. 

The RCA Model WV -120A Pow- 
er Line Monitor furnishes the serv- 
iceman with a means of contin- 
ually monitoring his bench power 
line, or the line voltage at any point 
in the shop. The unit, which plugs 
into an AC outlet, incorporates a 
large -size expanded -scale meter to 
indicate line voltages from 100 to 
140 volts AC. 

Priced at $14.95, the unit is de- 
signed to meet the need for an 
easily -read monitor which responds 
readily to instantaneous line -voltage 
fluctuations. The meter uses a fast - 
acting moving -vane type of move- 
ment, and indicates rms voltage 
values regardless of their wave - 
shape. 

Mounted on the.wall of the shop, 
the WV -120A can furnish the serv- 
iceman with a continuous, accurate 
indication of any unusual line -volt- 
age conditions. This may prevent 
damage to equipment which might 
be otherwise subjected to high line 
voltages, or supply the reason for 
short-lived light bulbs. In addition, 
it relieves the technician from 
worrying over varying line voltages, 
and enables him to take such vari- 
ations into account when making 
final adjustments to sets. 

ig 

heels 
in tv service 

ACTUAL SIZE 

choose 

Cen ab 
push -push 
and push-pull 
controls 

No need to go round in circles looking for push - 
push and push-pull switch -type replacement con- 

trols. Centralab has them-in 4 different types: 
Adashaft, Universal Shaft, Fastatch (for dual 
concentrics); twin types (for stereo). 

As you know, controls of this type are 
original equipment in the vast majority of recent 
TV, radio, and hi-fi sets-and only Centralab 
has a complete line of replacements. 

Incidentally, these easy -to -use units can also 
be used to replace any switch -type volume controls. 

So get down to earth, and get over to your 
Centralab distributor for push -push and push- 
pull controls. 

B-6204 S 

THE ELECTRONICS DIVISION OF GLOBE -UNION INC. 

942C EAST KEEFE AVENUE MILWAUKEE 1, WISCONSIN 

In Canada: Centralab Canada Ltd., P.O. Box 400, Ajax, Ontario 

ELECTRONIC SWITCHES VARIABLE RESISTORS CERAMIC CAPACITORS 

PACKAGED ELECTRONIC CIRCUITS ENGINEERED CERAMICS 
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PLIFIER COMPARISON CHART 

RA 
us Batt. 

COMPETITOR B 

List $44.95 
COMPETITOR C 

List $39.95 

...WITH THE ND SPECIFICATIONS 

HAT COMPETITION FORGOT(?) 

JFD TRANSIS-TENNA 
$36.95 -AC and $34.95 -DC List 

b 

./ 

4 db 

41_ß,Í`r 
17.2 db 

I 

18 db 
9.5 db 13.5 db 15 db 
1:2.5 1:2 1:1.4 

' 1:3 1:2.5 1:1.4 

)NLY) 
NO 

(INPUT ONLY) YES NO 

NO NO YES 

3, 4 Ch. 2, 3 CH. 2, 6 NONE 

NO NO NO -- 
NO YES YES 

YES NO NO .. 
POOR GOOD EXCELLENT 

NO NO NO ...' 
i NO NO NO 

I 

YES (NOT EASILY 
INSTALLED WHEN 
AMPLIFIER IS RE- 
REMOTED FROM 

ANTENNA) 

YES NO 

>' TYPE 
UPPLY YES NO YES 

YES YES YES 

OUTPUT OF 
AMPLIFIER ONLY 

YES NO 

4 2 4 

BATT. 44.95 39.95 $36.95 -AC and $34.95 -DC List 

BATT. 28.77 26.63 As low as $22.70 for AC. 

As low as $21.47 for DC. 

) NO NO YES 

) NO NO YES 

- $2.00 
'LACEM. 27¢ 27e 27¢ 

are available on request. JFD will be - 

Transis-tenna brochure which shows ' 

any consumer benefits into profits. 

F1tenna 
MPLIFIER 

i 

Ferrite transformer is used in JFD amplifier input only. 
Not needed in output because the output circuit has 

been designed for 300 ohm balanced operation. 

MADT denotes "micro -alloy diffusion transistor" pro- 
duction technique. JFD uses PADT denoting "post -alloy 
diffusion transistor" production technique. Both types 
are 4 -lead VHF transistors with high gain, low noise 
figures. 

JFD power supply is designed to provide more than 
adequate filtering under standard load. Why use two 
filters when one better filter will do as well? With the 
bonus of fewer parts that minimize servicing needs. 

Why add something not really needed? Almost all AC 

outlets are duplex types nowadays. Besides, power 
supply and amplifier will always remain "on" if TV 

set is plugged into built-in AC receptacle. JFD "sen- 
sible" engineering provides you with "on -off" switch 
so amplifier can be turned off when TV is not being 
used. 

No gain control is needed in JFD amplifier since it is 

designed and tuned for maximum gain on all channels 
at all times. Moreover, if a local signal is strong 
enough to require attenuation, why penalize all the 
other channels by turning down the gain control? 
Instead, JFD engineers recommend that the service- 
man pad the offending channel only, leaving all the 
others to come in with maximum gain. 

Neither is a polarity switch needed. Polarity is set 
at time of installation. Why offer the TV viewer a use- 
less polarity switch? If he or one of the family should 
accidentally reset the switch, it means a needless call- 
back at the serviceman's time and expense. 

It's common sense to provide a minimum of neces- 
sary operating controls for the use of the consumer. 
The fewer the controls the smaller is the possibility of 
trouble with consumer handling of unit. This is part of 
1FD engineering philosophy. 

Because the best place for the amplifier is at the 
antenna terminals. Why defeat the very purpose of an 
amplifier by attaching it any place but the right place? - at the point of highest signal-to-noise ratio - the 
antenna's take-off points. Be it single -driven, twin - 
driven, stacked -conical, Yagi or any other antenna de- 
sign, that's where the ND amplifier goes. 

No -strip terminals are used only on output of JFD 

amplifier and JFD power supply. The input to JFD ampli- 
fier is effected through indestructible heavy gauge 
solid aluminum busbars which attach directly to an- 
tenna terminals. (One less potentially troublesome twin 
lead connection.) 
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HERE IS THE ANTENNA A 

COMPETI 
List $29.95 

THIS IS THE ANTENNA 
AMPLIFIER MANUFACTURER 

WHO MADE THIS TESTI 
ANTENNA AMPLIFIER 

COMPARISON 
CHART 

1. Average gain, low band 18 db 

2. Average gain, high band 14 db 

3. Average VSWR, input 1:1.5 

4. Average VSWR, output 1:1.5 

5. Balanced input & output ferrite 
transformer YES 

6. High pass input filter YES 

7. Channels where amplifier phase 
shift hurts picture quality NONE 

13 d 

7 dl 

1:2 

1:2 

NO 
(INPUT ( 

NO 

CH. 2, 

8. Uses MADT 4 -lead (VHF) transis- 
tor with high gain, low noise 
figure 

YES NO 

9. Designed with enough power to 
drive up to 6 TV or FM sets 

YES 

10. Two section power supply filter YES 

11. Circuit stabilit;ir (won't oscillate) EXCELLENT 

NC 

NO 

FAI l 

CONVENIENCE & S=RVICE FEATURES 

1. AC receptacle on Power Supply 
for plugging in TV 

YES 

2. Polarity and Gain Control switch YES 

NC 

NC 

3. 3 -way amplifier mounting 
bracket that ,s easily mounted 
anyplace from antenna boom to 
TV set 

YES NC 

4. Rectifier, filter condenser and 
power transformer in power unit 
instead of up on antenna am- 
plifier 

YES 
BATTER' 

POWER S 

5. Electric Power Supply with AC 

isolation transformer YES NC 

6. No -strip terminals on both input 
and output of amplifier and 
power supply 

YES YE 

7. Number of set outputs on power 
supply 

2 4 

SELLING FEA 

1. List price 34.95 

2. Dealer net price 20.97 

3. Compact, set-up display carton YES 

4. Nationally advertised to your 
customers 

YES 

5. Cost per year to operate 27% 

29.95 _. 

19.00 -. 

NC 

NC 

AT LEAS' 
BAU. REP Abf tll 

pleased to send you ai 

you how to convert 
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LET'S 

GET 
THE RECORD 
STRAIGHT 

A JFD competitor is currently circulating the 
"unbiased" antenna amplifier comparison chart 
shown on the right. This enlightening analysis 
(not surprisingly) claims the competitor's 
amplifier superior in every respect. 

However, my competitor overlooked (?) one 
important detail. 

HE CONVENIENTLY OMITTED THE 
JFD TRANSIS-TENNA AMPLIFIER. 

I am not surprised, but I am disappointed at my 
competitor's oversight. 

Just for the record, only the JFD transistorized 
amplifier has the unique and desirable feature 
of mounting directly on the dipole terminals at the 
point of lowest noise level. It is available as a 

built-in part of 16 JFD Transis-tenna antennas. 
It is also used as an "add-on" amplifier that is 

universally adaptable to any other antenna be it 
inline Yagi, conical or otherwise. In my opinion, 
this versatility makes the Transis-tenna the best 
of the "add-on" amplifiers. 

I had believed that the members of the antenna 
industry had outgrown the need for such so-called 
"authentic" comparison charts. At this point, 
however, I feel that every distributor and dealer 
is entitled to know the complete story. So with 
apologies to our competitors, we are reproducing the 
data from his chart with the JFD features added. 

I invite your review of the now complete analysis. 
Judge for yourself which is truly the best "add-on" 
antenna amplifier in value and performance. 

JFD ELECTRONICS CORPORATION 

Edward Finkel, 
Vice President - Sales 

Open this flap for the complete 
"add-on" amplifier story... 
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SUPERIOR PERFORMANCE TO YOURSELF! 

ega YOUR 
JFD DISTRIBUTOR 
TODAY FOR transis- tenna 

4 

...AND HERE ARE SOME MORE EXCLUSIVE transis- tenna 
AMPLIFIER FEATURES OUR COMPETITION NEGLECTED TO MENTION! 

` \ 
,,,'\ c, ;1 

t. 

( 

JFD supplies 300 ohm male 
and female twin lead 
connectors for 4 -set 
operation or to provide 
four different locations 
where set(s) can be used. 

JFD amplifier is corrosion - 
resistant. It is constructed 
of aluminum busbars, 

y butyrate housing and an 
iridited steel terminal plate. 

2 
JFD power supply employs 
on -off switch for viewer's 
convenience and use when 
set is shut off. (Also used 
by competitor A.) 

Only JFD offers choice of 
AC or DC operated amplifier 
(excellent for accessible 
attic installations). 

3 

6 

JFD multi -set distribution 
system uses low -loss ferrite 
core transformer circuit ... 
not lossy resistor design 
such as that of our 
competitor's. 

Only JFD provides you with 
the widest selection of 
electronic Transis-tenna 
antenna -amplifier - 
distribution systems 
that helps you make every 
antenna sale a profitable 
Transis-tenna sale. 

Only the JFD transis -tanna amplifier integrates 
itself into your antenna system 

The Transis -tonna is the only amplifier designed to be an electrical and 

mechanical built-in part of the antenna. 

JFD mounts its amplifier at the point of highest signal-to-noise ratio. 

You do not attach it to the mast, or the crossarm, or at the set-but at 

only one place, the right place-directly to the antenna take-off points. 

That is why you get no makeshift straps, clamps or brackets with the 

Transis-tenna. And for all -new antenna installations, JFD offers you the 

choice of 16 different Transis-tenna systems complete with integrated 

amplifier, antenna, power supply and set -coupling units. You pick the 

right electronic antenna package, perfectly matched to the location. 

Only the transis- tenna 
amplifier converts any antenna 

type into a truly electronic 

antenna system! 

The Transis-tenna amplifier mounts directly to the take-off points of any1:). 
BROADBAND 

antenna in seconds. 

CONICAL 

N 
TACKING 

BARS 

STACKED 

ARRAY 

JFD invites your on-the-job comparison of the design and performance advan- 

NOW ... PROVE THE TRANSIS-TENNA S tages of the Transis-tenna. See for yourself why more quality -conscious, per- 

formance -conscious, profit -conscious service -dealers are switching to the JFD 

Transis-tenna amplifier.' 

JFD 
THE BRAND THAT PUTS YOU IN COMMAND OF THE MARKET 

JFD ELECTRONICS CORPORATION 
6101 Sixteenth Avenue, Brooklyn 4, N.Y. 

JFD Electronics -Southern, Inc., Oxford, North Carolina 
JFD International, 15 Moore Street, New York, N. Y. 

JFD Canada, Ltd., 51 McCormack Street, Toronto, Ontario, Canada 
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"r" 
Update your 

TRANSISTOR 

Types to keep on hand for substitution -testing and replacement 

Rather than attempt to stock 
exact replacements for the hun- 
dreds of different transistors found 
in various transistor radios, a serv- 
iceman can choose a basic sub- 
stitution stock from the selection 
given below, that will work 90% 
of the time. 

Several manufacturers have 
changed their recommended types 
since we published the substitution 
stock guide in the August, 1961 
issue. Don't be surprised if you find 
that the types you have been using 
are no longed listed. Chances are 
they are still available, but might 

be put on a limited production 
schedule sometime in the future. 
In many cases, the new types are 
very similar to the old, differing 
only in that they have been made a 
little more nearly universal and will 
work better in more circuits. 

MANUFACTURER 
RF MIX-OSC-CONV IF DRIVER OUTPUT 

PNP NPN PNP NPN PNP NPN PNP NPN PNP NPN 

AMPEREX 2N2092 2N2092 2N2092 2N280 2N284 

CHANNEL MASTER 2SA52 2 SA53 2SB54 2SB56 

DELCO DS25 DS25 DS25 DS26 DS26 

GENERAL ELECTRIC CE -I CE -5 GE -I GE -5 GE -I GE -7 GE -2 GE -8 GE -2 GE -8 

MOTOROLA 2SA73 2NI086 2SA52 2N1086 2SA49 2N169 2SB54 2SB56 

PHILCO 2N344 TI306 TI233 TI001 T1005 

RCA 2NI632 
+ 

2NI526 
+ 

2N4I0 
+ 

2N406 2N649 
+ 

2N408 2N649 

RAYTHEON 2N416 2N486 2N483 2N1367 2N362 2N632 

SEMITRONICS HF20 
+ 

NRIO 

+ 
HFI2 

+ 
NRIO 

+ 
HF6 

+ 
NR5 

+ 
AT20 

+ 
NA20 

+ 
AT30 

+ 
NA30 

SPRAGUE 2N344 2N344 2N344 

SYLVANIA 2N544 2N94A 

+ 

SYLI05 

+ 

SYLIOI 

+ 

SYLI06 

+ 

SYLIO2 

+ 

SYLIO7 

+ 

SYL103 

+ 

SYLI08 

+ 

SYL104 

TEXAS 

INSTRUMENTS 
2NII07 2NI72 2NI108 2N172 2NIII0 2N253 2N238 2NI85 

TUNG-SOL ET -I ET -8 ET -I ET -8 ET -2 ET -9 ET -5 ET -10 ET -4 ET -II 

WORKMAN BA6 A SA7 BE6 A SA7 BA6 A SK7 AT6 A SQ7 B5A L6 

Nr1TF CPvaral maniifarturprc i nnI kits of replacement transistors. Types included in these kits are marked . 
Y 
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in the wonderful 

sq5 

GP;,w 
..-K cNEG 

epNVs 
r>_ 

?!, .'i- 
AD 3993 

AD 3989 

Folding Arm Chair 
Redwood and aluminum, 1" tubu- 
lar frame. Folds flat to 6' for 
storage. Weatherproof. 
FREE with $130 worth of purchases 

Nylon Bag, Gloves 
Clutch style purse with gold fin- 
ished chain. Nylon palm stretch 
gloves to match. Black only. 
FREE with $60 worth of purchases 

Fitted Travel Case 
For the ladies. Scoff resistant vinyl 
covering, fitted with Jewelite 
Nylon brush, comb and mirror set. 
FREE with $125 worth of purchases 

Ronson CFL Shaver 
1962 Mark II Electric Shaver. 
$23.50 value. Multi -blade miracle 
cutter gives quickest shaves. 
FREE with $250 worth of purchases 

PHILCO Worldof 

Redwood and Aluminum 
Foam Cushion 
CHAISE 

1" tubular aluminum, weatherproof 
redwood back, seat and arms. 6' rubber 

tired wheels, plastic covered 2' thick 
soft poly -foam cushion. 3 positions. 

Folds compactly for storage. 
Ideal for indoors or out- 

doors, porch, patio 
or sunroom. 

$415 WORTH 

RCHASES .. . 

$25 LESS WITH BONUS CHECK 

MANY OTHER OFFERS NOT SHOWN! 

AD 3983 

Men's Ban -Lon Sox 
First quality, 100% Ban -Lon yarn, 
reinforced top and heel. Stretch 
type, fits sizes 10 to 13. 

FREE with $12 worth of purchases 

AD 3986 

3/8" Electric Drill 
%" electric drill with new 
"Speedsight" for easier drilling 
at any angle. "Speedway" brand. 
FREE with $225 worth of purchases 

SEE YOUR PHILCO DISTRIBUTOR TODAY ...SELECT YOUR FREE GIFTS NOW ...PROGRAM ENDS APRIL 30th 
www.americanradiohistory.com



by Wayne Lemons 

Fred Ellis is one of the most pros- 
perous technicians I know. He lives in 
a small town (pop. 2986), and has made 
all his money in the service business. 
Fred owns his own business, has a new 
service truck, a two -year -old car, wife 
and three kids, and is buying a new 
home. Obviously, he's a man who 
knows something about pleasing custo- 
mers. Since I knew he did a good busi- 
ness in transistor radio servicing, I 
picked a night when he wasn't busy in 
community activities, and drove up to 
see him. 

After exchanging amenities, I got 
right down to business. "I'm here to 
find out your secret for pleasing cus- 
tomers," I said, "especially transistor 
radio customers." 

"That's a big order," Fred said. "I 
don't know any secret that works in 
every case." 

"Then your method isn't infallible?" I 
asked. 

"I don't know anything that is, do 
you? But it works most of the time, 
and I'd be willing to say that it works 
every time on customers you really 
want to keep. After all, what has the 
customer got to lose? I offer to check 
the set free, and I'm not going to bill him 
until I pre -prepare him." 

"What's that again?" I asked. "Pre - 
prepare him?" 

"That's what I said," Fred laughed. 
"It's no doubt an atrocious word - 
something like calling early morning 
before -before noon - but it sort of ex- 
plains my philosophy about preventing 
customer complaints." 

"Could you give me an example?" 
I asked. 

"Well, let's suppose Mrs. Jones comes 
in with an off -brand transistor radio. I 
try new batteries and find this doesn't 
cure the trouble. I realize the job is go- 
ing to take some time to analyze, and 

Editor's Note: The name of the main char- 
acter in this story is fictional, made up by 
the author from the first names of two 
business associates. The facts, however, are 
truthful, based on the experience Mr. 
Lemons has gained in successfully dealing 
with customers over a period of several 
years. 

more time to find parts if it needs some- 
thing special, and all this is going to 
cost more money than she is probably 
expecting to pay. I can't very well say, 
'Where'd you pick up this piece of junk?' 
or 'Why didn't you buy a good radio if 
you were going to get one?' - even 
though I may have an overpowering urge 
to do just that. But I know this sort of 
answer is an inexcusable diplomatic er- 
ror, since it belittles her judgment, or the 
judgment of a dear friend or relative if 
the set happens to be a gift. It's here 
that I have to start the job of 'pre -pre- 
paring'." 

"And how do you do that?" 
"I explain to her that the parts for 

this model are not available locally, and 
the only way we can get them is from 
the manufacturer. This, I point out, 
takes time. I also tell her that the repair 
will probably cost her around $15.00, 
or whatever my judgment tells me would 
be a high estimate. If I can conveniently 
delay making a quotation, I don't try to 
'guesstimate' until I've had a chance to 
check the set further." 

"Do you always make the estimate 
high?" I asked. 

"No," he grinned, "I don't always, 
but I sure try to. It's a heck of a lot 
easier to come down on an estimate than 
to go up, as you know. In fact, you can 
actually build good will when the final 
charge is less than the quoted price, but 
unless you want to risk losing a custo- 
mer, you'd better not try to charge more 
than the estimate." 

"But won't the customer be tempted 
to take his radio somewhere else if the 
estimate is too high?" 

"He might be tempted, but you'd be 
surprised how seldom I lose a job be- 
cause the estimate is high - especially 
if I explain that the estimate might 
possibly be a little bit high, since I can't 
be sure just what is wrong nor what the 
parts will cost. But to get to the heart 
of the matter, I'd rather lose a job than 
to lose money on the job, and this is 

easy to do on transistor radios." 
"But," I protested, "will people pay 

almost what the radio cost originally just 
to have it repaired?" 

"Yes, they will, and that was sur- 

prising to me too, at first. But the owner 
often becomes strongly attached to one 
of these midget marvels, either because 
they are gifts or have some other per- 
sonal appeal. The value of the radio to 
the owner often isn't measured in just 
money. Reminds me of a man I once 
knew. He was broke and hungry, yet he 
wouldn't part with his whittlin' knife for 
a good price. Intrinsic value, I think 
the books call it, and you find it applies 
pretty well to transistor radios." 

"This leaves just one approach open 
for getting a fair price to fix these radios, 
and that is what I called pre -preparing. 
Tell the customer in advance that the 
bill will be $15.00, and she'll let you fix 
it and be pleasantly suprised if it doesn't 
run that much. Hit her with even a $12.50 
bill without advance warning and she's 
apt to go right through the ceiling, yelp- 
ing like a stepped -on dog." 

"Do most transistor radio repair bills 
run $12.50 to $15.00?" 

"No, actually they run quite a bit less 
as a general rule, especially if the radio 
hasn't been tampered with and it's a 

standard brand. On this kind I usually 
have a top estimate of eight or nine 
dollars - often the final charge isn't 
more than five or six dollars." 

"Can you make money at these 
prices?" 

"I didn't on the first few I tackled, 
but then I couldn't very well charge the 
customer for my ignorance. Since I've 
worked on several, I can probably turn 
out eight or ten a day if necessary and 
not work too hard either." 

"I take it, though, that you don't 
please everybody?" I asked. 

"Oh, no," he smiled, "I can't always 
please myself! I remember a fellow we 
had speak at Rotary one time. He 
said he didn't know the secret of suc- 
cess, but he knew how you could be 
a failure: 'Try to please everybody.' I'm 
not just sure how he meant it, whether 
you'd be a failure in the sense that it's 
impossible to please everybody, or wheth- 
er he meant that trying to please every- 
body, without exception, doesn't leave 
you enough time for getting anything 
else done." 

"Then you don't believe in trying to 
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WHEN IT'S SO EASY TO WALK THE TROUBLE 
RIGHT OUT OF THESE TIME CONSUMING 
CIRCUITS STEP BY STEP 

SYNC. CIR. VERT. 
& H. SYNC. 

OSC. 
DISCRIM. 

NORI7. 
i7SC. 

N0R!7. 
OUTPUT 

VERT. 
F OUTPUT 

-1ORIZ. 

H 'Y BACK 

XEi}RMER 

2nd ANODE 

VOLTAGE 

CIRCUIT 

HORIZ. 

DEFLEC. 

YOKE 

NEW, IMPROVED SENCORE 
SWEEP CIRCUIT ANALYZER 

MODEL SS117 

How many times do you ask, "Why do I take so long find- 
ing that sweep trouble?" How often have you wondered 
whether weak horizontal sync was caused by defective sync 
circuit, horizontal oscillator, or sync discriminator? Can you 
quickly isolate inadequate width or low 2nd anode voltage 
to the oscillator, output, flyback transformer,or yoke?How 
many times have you changed a good yoke by mistake? 
The SS117 will pinpoint troubles like these in minutes with 
tfied and proven signal injection, plus yoke substitution for 
dynamic in -circuit tests. Error proof push button testing en- 
ables you to make all tests from the top of the chassis with- 
out removal from cabinet for maximum speed and profit on 
every job. 

Here are the checks the SS117 makes... 
Horizontal Oscillator: Checked by substituting 15,750 
variable output universal oscillator from SS 117. Signal can 
be injected at any spot from horizontal output grid to 
horizontal oscillator to determine defective component. 
Horizontal Output Stage: Checked by reliable cathode 
current and screen voltage checks made with adapter 
socket and two push buttons, 
Horizontal Output Transformer: Checked for power 
transfer in circuit and read as good or bad on meter. 
Horizontal Deflection Yoke: Checked by direct substi- 
tution with adjustable universal yoke on SS117. 

Sencore Sam says . . . How can you miss . . 

EACH PACKAGED UNIT CONTAINS, 
An Easy to Follow Instruction Book Especially 
Prepared and Edited by H. W. Sams. 
A complete 33 RPM, 10 inch Permanent Record 
on "How to Simplify Sweep Circuit Trouble 
Shooting." 

PUSH BUTTON TESTING . . . 

for Color and Black and White 

Vertical Oscillator: Checked by substituting 60 cycle 
synchronized oscillator. 
Vertical Output Transformer: By simple signal injection 
for full height on picture tube. 
Vertical Deflection Yoke: By signal substitution for full 
height on picture tube. 
Sync Stages: Checked by synchronizing triggered hori- 
zontal SS117 oscillator from any stage. If oscillator syn- 
chronizes, sync is O.K. 
2nd Anode Voltage: A new dynamic check using simu- 
lated picture tube load. C.R.T. does not need to be opera- 
ting for current tests. No interpretations-read direct 
from 0 to 30 KV. 
External Circuit Measurements: By applying from 0 to 
1000 volts AC or DC to external meter jacks. Meter will 
read DC or peak -to -peak volts. 0 to 300 milliamp scale 
also provided for measuring horizontal fuse current. 
New features include: Large 0 to 300 microamp meter 
for minimum circuit loading; all -steel carrying case with 
full mirror in adjustable cover; two 115 volt AC outlets 
in cable compartment. 

Size: 101/4" x 91/4" x 31/2". Wt. IO lbs. 
$89A 

Dealer Net Model SS117 

SEE YOUR AUTHORIZED SENCORE DISTRIBUTOR 

SENCORE 
A D D I S O N, ILLINOIS 
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A 

ONLY 

PUBLICATIO 

OF ITS KIND! 
dim 

(4.1:-,1962 
Test EquipmentAnnual 

UNIQUE 
BUSINESS SECTION 

Here's the money -saving in- 
formation you need to help 
you buy and use test equip- 
ment to best advantage: 

Prorating Your Equipment for 
Tax Deductions 
When Should You Buy New 
Equipment 
Kit or Factory-Wired-How 
to Decide 
He Owns a TV Shop-On 
Wheels! 

SPECIAL! TEST EQUIPMENT 
BUYER'S GUIDE 

Lists complete specifications for 
virtually every instrument avail- 
able through parts distributors- 
especially planned to help you 
choose just the instruments you 
need in your work. Instruments are 
listed by category with informa- 
tive tips preceding each group. 

HERE'S YOUR TEST EQUIPMENT 
BUYING GUIDE IN ONE 

CONVENIENT VOLUME! 

16 -PAGE 
BOOK SECTION 

Gives you all the facts you 
need to take the guesswork 
out of using signal genera- 
tors-written by Bob 
Middleton, the dean of test 
equipment authorities. 

the most complete, 

authoritative guide ever 

published on the practical 

application of test equipment 
132 Pages 

Over 100 Illustrations 

the most useful, prac- 
tical, time -saving in- 
formation on test 
equipment ever to 
appear in a single 
volume! 

FACT -PACKED FEATURES! 
So easy to understand-here's 
the help you need to increase 

your servicing know-how ...here 
are the latest techniques developed 
by the experts for your benefit. 

Partial List of Contents: 

How to Get More Mileage From Your 
VOM and VTVM How to Interpret 
Tube Tester Readings Using a Scope 
Effectively Circuit Analyzers Cut 
Troubleshooting Time Choosing Your 
Color TV Equipment Making Two - 
Way Transmitter Measurements Us- 
ing Component Testers and Substi- 
tutors to Advantage The Versatility 
of Pulse Generators Using and Un- 
derstanding Probes Radiation Detec- 
tion and Measurements Transistor 
Testers-What They Do and How They 
Do It. 

DON'T MISS THE 1962 TEST EQUIP- 
MENT ANNUAL-it's packed with lab - 
proved test equipment information and 
latest servicing techniques to make 
your work easier, more profitable! 

ORDER YOUR COPY TODAY 

Order from your local parts distributor, or 
mail to Howard W. Sams & Co., Inc. Dept. 7 -CC -2 

1720 E. 38th St., Indianapolis 6, Ind. 

Please send me copy(ies) of "Test Equip ment Annual" 

My (check) (money -order) for $ enclosed. 

Name 

Address 

City Zone State 

YOU GET ALL THE FACTS! `- (outside U.S.A. priced slightly higher) J 

please everybody?" I asked. 
"I didn't say that," he laughed. "I try, 

but I don't consider my efforts are in 
vain just because I can't please every- 
body without exception - and I keep 
on trying. Actually, I get a big kick out 
of making an irate customer 'eat out of 
my hand', so to speak - especially when 
all my natural instincts say, 'Punch him 
in the nose!' I've developed it into a 
sort of game I play, where I try to win 
the argument without the customer rea- 
lizing it." 

"And do you always win the game?" 
I asked. 

"No, I must admit I don't always 
win," he said, "though I fortunately 
haven't lost to the point where I've 
punched somebody in the nose, much as 
I've felt like it. I try to remember the 
admonition in the book of Proverbs, 'A 
soft answer tumeth away wrath.' And 
you know, it works! I think if I were 
advising someone on how to handle cus- 
tomers, or people in general for that 
matter, I'd say, 'Read the book of Prov- 
erbs.' Such passages as, `If a man would 
have friends, he must show himself 
friendly,' or `Seest thou a man that is 
hasty in words? There is more hope of 
a fool than of him.' You just can't im- 
prove on counsel like that." 

"Then you believe the customer is al- 
ways right?" I asked. 

"To quote an old saw, 'They may not 
always be right, but they're always the 
customer.' And after all, it's the cus- 
tomers who pay my grocery bills!" 

"Then you always let the customer 
have his way?" 

"No, not always," he smiled. "What 
I really like to do is to let the customer 
have my way - but I like for him to 
think it's his way." 

"Could you give me a 'for instance'?" 
"Sure," he said. "Let's suppose Mr. 

Smith comes raging in with a transistor 
radio I repaired last week. 'This thing's 
no better'n it was before you fixed it,' 
he screams. Well, I could simply ignore 
him and hope he'd go away, or I could 
say, `What'd you expect outa that hunk 
o' junk?' But neither would make him 
jump for joy, and if a customer isn't 
satisfied, it's me that suffers in the long 
run." 

"So how do you handle the situation?" 
I asked. 

"I just try to remember the 'soft 
answer' and `hasty word' advice, and 
though it sometimes hurts my pride a 
little, I usually say something like, 'Say, 
I'm sorry, Mr. Smith. Just what isn't 
right about it?' And I really try to be 
genuinely sorry - if not for the custo- 
mer, at least for myself. But can you see 
what an answer like this does?" 

"I don't know if I know what you're 
driving at." 

"Well, what I mean is, it gives the cus- 
tomer a chance to explain - whatever's 
eating him, he gets it off his chest. And 
you know, it's just like a magic potion- 
when a customer gets a chance to talk 
about his complaint to someone who'll 
listen, his anger melts like snowballs in 
July." 

"But what then?" I asked. "Do you fix 
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THE HARMON 
P -315A EGULAT POWER SUPPLY 

POWER 
SÚ PLY 

Gives 
you 

... all these features 

Input 
Voltage 
Regulation 

Output 

Circuitry 

Ripple 

Fusing 

Recovery Time 

Voltage Control 

SPECIFICATIONS 

115 volts a.c., 55-65 cps. 

1% at 115 volts. Input voltage 
muy vary from 105 to 125 volts. 

0-_5 volts d.c., fully regulated, 
at up to 3 amperes. 

So id -state. 4 power transistors, 
heat -sink mounted. 
10 mv. RMS at 50% load 
current; 30 mv. RMS at full load. 

All components short-circuit 
prctected. 

Less than 100 microseconds after 
ful load surge. 

PrEcision Potentiometer 

8 

HARMON 

OUTpUT 

có_ 
P -315A 

rV 
0-15 VOLTS, AT UP TO 3 AMPS OUTPUT 
RUGGED ALL -SOLID-STATE CIRCUITRY 
LOW RIPPLE FACTOR 
VOLTAGE REGULATION WITHIN ±.1% 
LIGHTWEIGHT AND COMPACT 

... at this low price * 
If you work with transistor circuits, hybrid tubes . . . or are 
involved in any test, maintenance or design work requiring 0 to 
15 volts of d.c. at up to 3 amps . . . this new power supply 
is for you! In fact it is ideal for any applications requiring a 

dependable source of "lab type" d.c. power at continuous current 
loads. Full wave filtered output utilizes 4 power transistors in 
all -solid-state circuitry which insures extremely low ripple factor 
and eliminates hum. Other features include short-circuit protection, 
direct amperage and voltage readout, .1% regulation at inputs 
varying from 105 to 125 volts A.C. (55 to 65 cycles) and 100 
microsecond recovery time. Weighs only 51/4 pounds; measures 
83/a" wide, 678" deep and 53í8" high. 

The construction and performance of the Harmon P -315A Power 
Supply place it in the category of the finest laboratory equipment 
available, yet its ightweight portability makes it ideally suited 
for field work. 

Available through your elec- 
tronic distributor. Write for 
technical brochure and name 
of nearest distributor. 

8950 
INTRODUCTORY PRICE 

GEORGE HARMON COMPANY, INC 
18141 Napa Street Di 5-1620 Northridge, California 
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General Electric reporter, 
Roland Kempton, makes the rounds with 

the independent service dealers .. . 

Don Ellis saved 

30 minutes 

and $3.75 

because 

one G -E 

SERVICE -DESIGNED 

capacitor takes 

the place of 4 

ordinary types 
In minutes and money, Don Ellis and George 
Bentley, owners of QUALITY TV, Kansas City, 
Mo., measure some of the advantages of stocking 
G -E Service -Designed capacitors. Don (shown 
here) put it this way, "We didn't stock can -type 
capacitors before because we never knew what 
types we'd need. Now, with just 25 or 30 capaci- 
tors in stock we meet most of our requirements, 
and we don't have to make special trips to pick 
up exact replacements. I figure this saves 30 

minutes and $3.75 per trip." 

And according to George, "There have been 
many occasions, especially on Saturdays, when 
we've been able to get the set out because we've 
had G -E capacitors in stock. Our customers 
really appreciate it, and we haven't had a single 
call back." 

Yes, it pays to stock General Electric Service - 
Designed capacitors. Get full details from your 
G -E capacitor distributor. General Electric 
Company, Electronic Components Division, 
Room 1719, Owensboro, Kentucky. 

P}ogress /s Our Most Important Product 

GENERAL tl ELECTRIC 

Cr tS" 4i r INdßa"' dIJI'lIl ilpa+i;IP 

20l0 1» 3er 
»..er. 

XC1- j7 
ttc,(111114.,Mal 

bF o 
6 P 

fy ..... 

aNt1pR 

ti110 
101r4> le wnähiwni 

CAPACITOR 

XC3-40 
le -044.m 
xfi,<g1s ...my 

49af ...,.xv 
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Another New Service Aid 
From General Electric 

SERVICE -DESIGNED 

Capacitor Tab 
Adjuster saves 
time-easier to 
use than pliers 
"How soon can I get a couple 
of them?" 
That was Don Ellis' first 
comment after he tried out 
this new tab adjuster. This 
handy Service Aid from Gen- 
eral Electric is easier to use 
than needle -nose pliers- 
saves time on service calls 
and at the bench. The slotted 
end fits over capacitor 
tabs; won't slip off. A 
quick twist locks or un- 
locks the tabs. 8 inches 
long; plastic handle. 
Here's one of the most 
useful Service -Designed 
tools for the bench and in 
your service case. Order 
now from your G -E capac- 
itor distributor or mail 
coupon to Chicago ware- 
house address shown. 
r 

Progress Is Our Most / oo.+ant Rod d 

GENERAL ELECTRIC 
General Electric Company, Dept. B 

3800 N. Milwaukee Ave., Chicago 41, III. 
Please ship prepaid: 

ETR-2968 Capacitor Tab 
Adjuster, $1 each. 
My check or money order is enclosed 
for the required amount plus any sales 
or use tax applicable in my area. 
Name 
Address 
City Zone State 

J 

the set free?" 
"That all depends on what the com- 

plaint is. If it is the same complaint, or 
even if it appears to be, I usually feel 
it's better to repair the set free than to 
risk trying to explain and still have to 
fix it free. I just charge it up to my ad- 
vertising or good will fund." 

"But what if it is a different com- 
plaint?" 

"This is where listening and a good 
file system pay off," he smiled, "and I 
try to make it work to my advantage. 
After Mr. Smith explains the nature of 
his complaint, I get out the original bill 
and see what the earlier complaint real- 
ly was. Sometimes there is no resem- 
blance! If the complaint is different, I try 
to bite my lip and refrain from saying, 
'This sure as heck ain't what you said 
was wrong with it the first time!' which 
is just a shade under calling him a liar. 
Instead, I try to say something like, 
'Mr. Smith, the complaint I have listed 
on the original bill indicates the set was 
weak. Now, you seem to have some 
static -like noise. I suspect some other 
part must have gone bad.' There are 
probably better answers, but I think this 
pretty well gets the point across." 

"I'm not sure I quite understand," I 
said, urging him to go into more detail. 

"Well, my basic point is that I want 
to give the customer a chance to save 
face. First, I describe the complaint 
I had listed originally. Next, I describe 
the present complaint so that the cus- 
tomer can make a comparison. He can 
hardly help figuring out that his two 
complaints are not the same - but you 
see I haven't told him this in so many 
words. Finally, I plant the suggestion 
that because the complaint is different, 
the trouble must be in some other part. 
This is the conclusion I want him to ar- 
rive at on his own. By this time the 
customer is usually calmed down (if I 
have remembered to speak softly) and 
more often than not I get a question 
from him something like, 'How much 
will it cost?' " 

"And then ..." I encouraged further. 
"I say something like, 'Mr. Smith, 

since you just had your set in here for 
repair, I'll check it over free. After I 
find out what's wrong, I'll call you and 
tell you how much it will cost to have 
it fixed, and I'll make it as easy as 
possible.' " 

"But don't you have customers who 
insist that the trouble is the same, even 
thought you point out that it isn't?" 

"Oh yes," he admitted. "There are a 
few people who will refuse to admit the 
trouble is any different - in spite of all 
evidence to the contrary." 

"What do you do about this kind?" 
"I try to give the radio a quick check 

while they are here. This shows them 
I'm interested in their problem, and wil- 
ling to see if they could be right. I also 
try to point out the part was installed 
before, and if I can make an educated 
guess as to the part now giving trouble, 
I do so. I also explain that if the part 
we replaced is defective, there will be 
no charge for the repair, but that if 

another part has gone bad I will have 
to charge. I usually give them some sim- 
ple example, such as, 'If you purchased 
a new front tire for your car, you 
wouldn't expect any consideration for 
something that happened to a rear tire.' 
This usually gets the point across, and 
if I keep a friendly tone, I'll get the 
job and most likely keep the customer, 
too." 

"But if they still insist you should fix 
it free, what do you do?" I asked. 

"Then I conclude that this customer 
doesn't intend to be pleased or else he's 
a born chiseler. I firmly, but politely, in- 
form him that my policy is to guarantee 
my work and the parts I put in. How- 
ever, I can't guarantee all the other parts 
in the set, which are just as old as the 
part that originally failed. If it goes 
farther than this, I start to thinking that 
I'm right and that the customer is wrong. 
I have had to tell a few - not many - 
that if they didn't trust me to be fair, I 
would advise them to take their business 
elsewhere. This is a drastic move, and 
I don't like to do it. But sometimes this 
shock treatment is the only way to handle 
such a customer. Sometimes they respond 
favorably - often they don't. But like 
I said, I'd rather not get the job if it 
means losing money." 

"Have you ever had to throw a custo- 
mer out?" 

"No," he laughed, "but I did show 
a customer the front door once. He told 
me he'd never trade with me again - 
and he hasn't. And I told him I didn't 
want to see him again - and I don't. 
He questioned my honesty in abusive 
language - that's my breaking point. 
Like the man said, 'You're sure to fail 
if you try to please everybody.' " 

I got up and put away my note pad. 
"It's been an interesting visit," I said. "I 
wonder, though, if you could sum up 
your philosophy on pleasing customers 
in a few words?" 

"That's still a big order," he laughed, 
"but if I have any advice that might 
be worthwhile, it would be: 'Listen care- 
fully, keep a genuinely friendly attitude, 
speak softly - and only after you get 
all the facts - and pre -prepare the cus- 
tomer by giving an estimate of the pos- 
sible cost involved!' I might add: 'Try 
to convince the customer that price is 
only what she pays, value is what she 
receives.' " 

"I'd say that's pretty good advice from 
a man who ought to know, Fred. Thanks 
a lot." 
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"Lot of bandaged fingers-everybody 
smoking cigars down to the NUB?" 
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servicing 
Industrial 

Electronics 

TUNNEL DIODES 
Semiconductors With Negative Resistance 

Blasting its way into the head- 
lines, the tunnel diode-first re- 
ported in 1958 by Japanese scien- 
tist Leo Esaki-has met and ex- 
ceeded the challenge of diligent 
research. This microminiature de- 
vice operates a hundred times faster 
than a transistor, consumes about 
1/100 as much power, and is more 
stable. Amplifiers, oscillators, elec- 
tronic switches, and control circuits 
are possible within one tiny diode 
package. Consequently, uses for 
these diodes in industrial, TV, and 
kindred equipment are being active- 
ly investigated. 

Crystal -Diode Principles 

Technicians can obtain a work- 
ing knowledge of ordinary transis- 
tors and diodes without studying 
about "holes," "energy levels," and 
other concepts that explain what 
goes on inside the semiconductor 
material. However, such concepts 
are needed for an understanding of 
tunnel diodes, since the operation 
of these units is dependent on an 
internal phenomenon in which elec- 
trons tunnel through an extremely 
thin potential barrier within a semi- 
conductor crystal. Before tunneling 
can be further defined, the basic 
theory of conventional diodes must 
be explained in some detail. 

Individual crystals of germanium 
and silicon in a highly purified state 
are extremely poor conductors of 
electricity. However, crystal charac- 

by C.A.Tuthill 
teristics are changed, and conduc- 
tivity is improved, when certain im- 
purities are injected into the atomic 
lattice structure of the crystal. Some 
of these impurity elements, includ- 
ing arsenic and antimony, are called 
donors because they create a sur- 
plus of free electrons. Although the 
latter are inside the crystal, the ad- 
ditional electrons are not bound into 
the crystal lattice, and are therefore 
free to move. As a result, they are 
readily available to function as cur- 
rent carriers. A crystal that contains 
a donor impurity is known as an 
N -type. 

Other impurity elements like in- 
dium and gallium, called acceptors, 
cause a deficiency of electrons in the 
atomic structure of the crystal, and 
thus create positive charges termed 
holes. These do not have fixed loca- 
tions in the crystal lattice, but can 
be caused to migrate or move 
through the crystal; in so doing, 
they act as current carriers, just as 
electrons carry current through ordi- 
nary conductors. The addition of an 
acceptor impurity creates a P -type 
crystal. 

Holes in the P -type crystals, and 
excess electrons in the N -type, are 
called majority carriers. Both types 
of crystals also have some minority 
carriers-holes in the N -type, or 
electrons in the P -type. 

The process of modifying crystals 
by injection of impurities is called 
doping. Doping processes are meti- 

culously controlled during fabrica- 
tion of a diode, since they determine 
its final characteristics. A single 
crystal that has been doped so that 
both a P -type and an N -type region 
are formed in its crystal structure is 
called a diode or rectifier. The 
newly -formed boundary within the 
crystal, separating the P and N reg- 
ions, is termed the diode junction 
(see Fig. 1); it presents a potential 
barrier which restricts current be- 
tween the regions. 

Fig. 1B illustrates the internal 
diode activity that occurs when a 
small forward bias voltage causes 
the anode to be positive with respect 
to the cathode. The negative voltage 
of the bias battery repels free elec- 
trons in the N -region across the 
junction barrier, where they com- 
bine with holes attracted toward 
them by that same negative bias 
voltage. Similarly, holes in the P - 
region cross the junction and com- 
bine with electrons in the N -region. 
Electrons from the negative battery 
terminal continue to enter the N - 
region to replenish the deficiency 
created when electrons and holes 
combine. Thus, a current flow is 

maintained through the diode. When 
the external bias voltage is in- 
creased, the junction barrier is re- 
duced in magnitude, and current 
flow increases. The curve in Fig. 1B 
illustrates the sharp- rise of current 
that results from an increase of for- 
ward bias. 
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Fig. 1. Inside a PN junction diode. 
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O Uniform schematic layout. Each 
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quickly, since layout is always the 
same, regardless of receiver make. 

O Voltages are shown at all tube 
pins and test points for speed 

and convenience-no time -wasting 
separate reference charts to fumble 
through. 

O Shows actual photos of wave- 
forms at key check points for 

quick comparison with those obtained 
on your own scope. 

O"CircuiTrace" numbers on sche- 
matic are keyed to actual photos 

of printed boards, for easy location 
of specific circuit points. 

NOW IN PHOTOFACT! 
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License Course! 

Will help you pass the exam 
for an FCC License-so you can 
upgrade your career in elec- 
tronics and become an expert 
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Don't miss it-enter your sub- 
scription with your Distributor ! 

O Component Item numbers are 
keyed to chassis photos for parts 

location, and to parts list to enable 
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placement. 
O Special capacitor and resistor 

ratings are shown on the sche- 
matic; valuable where tolerances 
are a factor in replacement parts con- 
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given to speed tracing of connections. 

OTest points are shown for speedy 
reference in measuring and 
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to isolate improperly operating cir- 
cuits or components. 

OAlignment points are identified 
on the schematic and photos, 

and are keyed in with the alignment 
procedures for rapid, error -free ad- 
justments. 
get Tube functions are shown on 

schematic and Tube Placement 
Charts to help you quickly isolate 
troubles. 

® Complete identification of con- 
trols and switches quickly shows 

their functions without needless cir- 
cuit tracing. Arrows indicate direction 
of rotation to help you understand 
circuit operation. 

® Coil resistances over 1 -ohm are 
shown-a great help in determin- 
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When the applied bias is reversed, 
as in Fig. I C, the holes are attracted 
toward the negative terminal of the 
battery and away from the junction. 
Similarly, the electrons are attracted 
away from the junction and toward 
the positive terminal. This combined 
action adds to the current -blocking 
effect of the junction barrier. Even 
so, with small amounts of reverse 
bias, a small reverse current flows- 
consisting of thermally - generated 
minority carriers. In a germanium 
crystal, this current increases only 
slightly when larger values of reverse 
bias are applied, until some high 

value of reverse bias finally causes 
junction breakdown (Fig. I C) . The 
result at this point is a sudden in- 
crease of reverse current flow, called 
avalanche current. Certain diode 
junctions may become permanently 
damaged if sustained and excessive 
reverse current is permitted to flow. 
However, most diodes are self -heal- 
ing and recover completely from 
temporary breakdown. In fact, some 
diodes are expressly designed for 
operation in the breakdown or ava- 
lanche mode. Fig. 2 shows a cur- 
rent -vs -bias -voltage curve for a ger- 
manium diode. Notice the steep 
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Fig. 2. Voltage -vs -current curve for con 
ventional germanium crystal diode. 

slope obtained when the diode is 

operating in the avalanche region. 

Energy Bands 

Electrical charges in a semicon- 
ductor crystal exist at various energy 
levels, and energy must be either 
added or subtracted to change them 
from one level to another. In study- 
ing current flow, we are mainly con- 
cerned with free electrons and with 
holes in the crystal lattice. Their 
energy levels fall into two distinct 
bands, separated by an intervening 
band gap consisting of energy levels 
that cannot be occupied by either 
holes or electrons (according to the 
laws of semiconductor physics) . The 
electrons bound into the crystal 
structure, and also the holes created 
by missing electrons in P -type reg- 
ions, are in the valence band (see 
Fig. 3 ) . The holes can travel 
through the crystal as current car- 
riers, but not as readily as the free 
electrons, which are at higher energy 
levels in the conduction band. The 
number of holes in the valence band, 
and of electrons in the conduction 
band, can be critically established 
through controlled crystal doping. 
Incidentally, applying heat energy to 
the crystal raises some of the va- 
lence -band electrons to the conduc- 
tion band, thus enabling them to 
break loose from their lattice bonds 
and create additional free electrons 
and holes. This explains why cur- 
rent in semiconductors generally in- 
creases at high temperatures. 
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Fig. 3. Current carriers in a diode oc- 

cupy two different energy levels. 
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Tunneling Process 

As we have seen, a PN junction 
presents a potential barrier that can 
prevent electrons from crossing 
over, even though they are at a high 
energy level; however, the barrier 
can be decreased or increased by ap- 
propriate forward or reverse bias, 
as shown in Figs. 1B and 1C. The 
greater the forward bias, the greater 
the number of electrons and holes 
that can surmount the barrier and 
produce current through the diode. 

In tunnel diodes, the PN junction 
barrier exists, but is made extremely 
thin, usually less than one millionth 
of an inch in width. Thus, barrier 
penetration by means of the tunnel- 
ing effect is possible. In this process, 
an electron lacking adequate energy 
to surmount the barrier can "tunnel" 
underneath or through it and appear 
almost instantaneously on the other 
side. 

When a low value of forward bias 
is applied, tunneling occurs, devel- 
oping a large current peak (point B, 
Fig. 4). Beyond the peak at point 
B, an increase of bias voltage results 
in a decrease in current through the 
diode (region from B to C on the 
curve). This dynamic negative re- 
sistance region contrasts with posi- 
tive resistance, as in a wire or re- 
sistor, where an increase in voltage 
results in an increase of current. In- 
stead of absorbing an input signal, 
as a resistor would, the tunnel diode 
increases, or amplifies, the signal. 
The usefulness of the negative re- 
sistance region can probably be best 
explained by comparison with vac - 
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Fig. 4. High peak at B characterizes 
voltage -current curve of tunnel diode. 

uum-tube characteristics. The effec- 
tiveness of a vacuum tube as an am- 
plifier is determined chiefly by its 
transconductance, which embraces 
both the amplification factor and 
plate reactance, and thus establishes 
a figure of merit. For tunnel diodes, 
the amplification factor and figure 
of merit depend directly upon the 
magnitude and linearity of negative 
conductance, as determined by the 
negative -resistance characteristics. 

In general, tunnel diodes may be 
described as high -current, low -volt- 
age devices having large negative 
conductance. 

Although the voltage swing be- 
tween points B and C is limited, the 
current swing in this region can be 
very large; thus, considerable power 
may be extracted from a tunnel 
diode. Biasing to a point midway on 
the linear portion of the curve be- 
tween B and C achieves greatest 
dynamic range; consequently, bias 
control is critical and must be high- 
ly stabilized. The behavior of a typi- 
cal germanium tunnel diode under 
different bias conditions is shown by 
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Fig. 5. Current across junction in a typical General Electric tunnel diode. 
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the series of illustrations in Fig. 5. 
In these graphical representations of 
energy levels, the junction barrier is 

represented by a "zigzag" in the en- 
ergy bands. Note that the electrons 
and holes are concentrated in cer- 
tain energy levels within each band. 
In a condition of static equilibrium, 
or zero bias (Fig. 5A), the free and 
valence electrons on opposite sides 
of the junction are effectively at the 
same energy level. Electrons can 
cross the junction with equal ease in 
either direction, and the net current 
flow is negligible. 

The ideal operating condition for 
tunnel diodes is obtained when a 

small forward bias voltage is ap- 
plied -50 mv in the example of Fig. 
5B. The valence and conduction 
bands are shifted so that the free 
electrons in the N -region have the 
same energy level as the holes in the 
P -region. Strong tunneling current 
can then flow freely from N to P, 
with a peak of approximately 1 ma 
occurring at point B in Fig. 4. 

As the forward bias is further in- 
creased the energy levels on the N 
side continue to rise, so that more 
and more of the electrons are op- 
posite the band gap in the P -region. 
The current therefore diminishes, 
because the product of holes and 
electrons at equal levels on opposite 
sides of the junction is less. 

When the forward bias reaches 
350 mv (Fig. 5C), all electrons and 
holes are opposite the band gap, and 
only minute current flow is possible. 
This condition corresponds to point 
C in Fig. 4, called the valley point. 
With still greater increases in for- 
ward bias, free electrons in the N 

region can spill over the barrier as 
illustrated in Fig. 5D. Current then 
rises, first gradually and then sharp- 
ly-just as in a normal PN junction 
diode. 

Tunnel -Diode Applications 
Tunnel diodes have found appli- 

cation in many common circuits. 
The primary advantage of these 
units, a consequence of their very 
thin junction barrier, is their almost 
instantaneous transit time - a char- 
acteristic which allows them to be 
used at exceptionally high frequen- 
cies. Another advantage of tunnel 
diodes in many industrial applica- 
tions is their ability to operate at 
temperatures far above the usable 
range of other semiconductor de - 
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10 

S I!E-V', 4Vc 
OUTPUT 

Fig. 6. This tunnel -diode oscillator pro- 
duces output at approximately 11 mt. 

vices-up to 200° C for germanium 
types, or 350° C for silicon types. 

Two of the most widely -used tun- 
nel -diode circuits are oscillators and 
amplifiers. 

Oscillators 

Since the tunnel diode is a two - 
element, two -lead device, circuitry is 
relatively simple. (See Fig. 6). The 
output frequency is dependent some- 
what on diode size, but is primarily 
determined by the LC values of the 
tank circuit. A relatively large -area 
diode (100 square mils) was used 
in this oscillator; however, much 
higher frequencies can be attained 
when smaller -area diodes are used. 

Amplifiers 

A unique amplifier, demonstrat- 
ing the flexibility of a single tunnel 
diode, is shown in Fig. 7. The re- 
quirement here was to provide a 
tuned 30 -mc amplifier to operate be- 
tween two lengths of a 50 -ohm co- 
axial transmission line. The heavier 
lines across the top of this circuit 
show the AC path, which includes 
resistor R to stabilize the circuit by 
preventing oscillation. The bias sec- 
tion (light lines) is connected be- 
tween the diode and ground, and 
includes LI (an RF-decoupling 
choke for the bias supply) . Such an 
amplifier can easily attain a gain of 
30 db at 30 mc for a bandwidth of 
10 mc. 

Other applications for tunnel 
diodes are still being found, and it 
would appear that these devices will 
soon be seen in many different 
types of industrial, commercial, and 
home -entertainment equipment. 

Fig. 7. Resistor is used in this 30 - 
mc amplifier to prevent oscillations. 

60 PF REPORTER March, 1962 

www.americanradiohistory.com



3,516,032 
facts of life! 

At Seneca Falls, New York, Ottawa, 
Ohio, and Fullerton, California-where 
Sylvania manufactures picture tubes- 
engineers give Silver Screen 85's hours 
upon hours of severe performance and 
life tests. Tubes taken at random from 
production lines are actually operated 
in commercial TV sets typical of those 
your customers own. Additional tubes 
are placed in specially designed life test 
racks, where operating conditions are 
even more severe than in normal re- 
ceivers. In this way, Sylvania gets all 
the facts of tube -life. These facts pro- 
vide the feedback data that are essen- 
tial to a continuing program of pro- 
ducing top-level quality picture tubes. 

What is the significance of 3,516,032? 
This is the number of hours of severe 
life testing to which Silver Screen 85's 
were subjected in the year 1961! Cov- 
ering some 120 tube types, these over 
31/2 million life test hours assure 
Sylvania and you that Silver Screen 85 
picture tubes remain second to none in 
life and sustained top performance. It 
is your most reliable assurance of no 
costly callbacks due to premature pic- 
ture tube failure, or complaints of 
unsatisfactory picture performance. 
Remember Sylvania's 3,516,032 hours 
of quality monitoring-they can mean 
more profits for you. 

Electronic Tubes Division, Sylvania 
Electric Products Inc., 1740 Broad- 
way, New York 19, N. Y 

Sylvania Silver Screen 85- 
available wherever there is TV. 

SYL\AN TA 
GENERAL TELEPHONEBELECTfTON/CS 115111 

GENERAL 
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ON TEST EQUIPMENT 
by Les Deane 

Deflection 

Fig. 1. New instrument simplifies the 
troubleshooting of deflection circuits. 

Many technicians rely on guesswork 
when they approach a sweep -system de- 
fect. Usually, the reason is a lack of un- 
derstanding of deflection -circuit operation, 
or of suitable troubleshooting procedures. 
The Sencore Model SS -I17 TV Sweep 
Circuit Analyzer shown in Fig. 1 takes the 
guesswork out of these jobs by making it 
possible to quickly pinpoint troubles in 
either horizontal or vertical deflection cir- 
cuits. 

Specifications are: 
1. Power Requirements - 110-120 

volts AC, 60 cps; 15 watts when 

0 HORIZ OUTPUT 

FROM 

HORIZ+- 
OSC .005 100n 

070K 12K 
3W 

.05 

i 
570V 
BOOST 

255V L SOURCE 

JUMPER HERE WITH 

V2 REMOVED( BREAK 255V 
CIRCUIT WHERE INDICATED) 

0 HV RECT 

V2 DAMPER HORIZ 

Fig. 2. Substituting 6 * in place of 
boost voltage isolates faulty component. 

Sharpshooter 
using the oscillator and yoke -drive 
outputs. 

2. Peak -to -Peak Voltmeter - from 0 
to 300 or 1000 volts peak to peak; 
function switch makes connection 
for measuring internal oscillator 
output; scale calibrated from 0 to 
50°, 70°, and 110° for flyback - 
efficiency check. 

3. DC Voltmeter-from 0 to 300 or 
1000 volts DC; function switch 
makes connection for measuring 
horizontal output screen voltage 
with socket adapter. 

4. DC Milliammeter-from 0 to 300 
ma; function switch makes con- 
nection for measuring horizontal - 
output cathode current with socket 
adapter. 

5. Horizontal Signal Output - a 
15,750 - cps sawtooth, amplitude 
variable from 0 to 300 volts peak 
to peak, output measured by meter; 
can be locked to station sync pulse 
of either polarity (provided by set 
being tested). 

6. Vertical Signal Outputs - 60 -cps 
sawtooth waveform for grid or 
plate drive, amplitude variable 
from 0 to 280, volts peak to peak, 
synchronized to power line; verti- 
cal -yoke test signal, a sine wave of 
about 6 volts rms, applied through 
a 5.6 -ohm resistor. 

7. Panel Meter -31/2" face; 300-ua, 
300 -ohm movement; over-all ac- 
curacy about 3% of full-scale read- 
ing; two linear numerical scales, 0 
to 300 and 0 to 1000; one scale 
calibrated in degrees of yoke de- 
flection. 

8. Terminals and Controls-pin jacks 
and FUNCTION/RANGE switch for 
external voltmeter - milliammeter; 
pin jacks and control push button 
for horizontal yoke and flyback 
test; substitute - yoke adjustment 
button; selector switch and test 
push buttons for horizontal -output 
tube measurements (via adapter); 
horizontal -vertical oscillator selec- 
tor switch, OUTPUT control, meter- 
ing push button, and horizontal - 

frequency control; pin jacks for ex- 
ternal horizontal -sync signal input; 
pin jacks for vertical yoke test - 
signal output. 

9. Special Features-roll chart pro- 
vides data on most popular hori- 
zontal -output tubes; mirror in de- 
tachable cover; supplied with all 
necessary test leads, socket adapter, 
and high voltage probe. 

10. Size, Weight, and Price -101/4" x 
97/4" x 37/2"; 10 lbs; $89.50. 

The SS -117 provides the necessary sig- 
nals and/or components for isolating any 
ordinary trouble and most of the un- 
usual troubles in deflection circuits. For 
many technicians, the most difficult part 
of troubleshooting horizontal deflection 
circuits is deciding if the horizontal fly- 
back transformer or yoke is defective. 
Since the flyback -yoke circuit is the basis 
for so many functions, it is difficult at 
times to pinpoint the fault to a specific 
component. Here is how it was done in 
our lab with the SS -117, on a set which 
had no raster. 

The first step was to find out if the 
horizontal oscillator was performing as 
expected. One way to do this with the 
SS -117 is to use the peak -to -peak meter 
to measure horizontal drive at the grid 
of the output tube. An alternate method, 
which we chose, is that of substituting 
the SS -117's oscillator for the horizontal 
oscillator of the TV set. When we ap- 
plied the horizontal test signal to the 
grid of the horizontal -output tube, a 
normal sweep and high voltage system 
would have caused the raster to appear 
on the CRT screen, thus isolating the 
trouble to the horizontal oscillator. But, 
in this case, the test produced no raster 
or high voltage. 

Next, we applied the horizontal signal 
from the analyzer to the plate circuit of 
the horizontal output tube. For this test, 
the output control setting had to be in- 
creased to maximum, but still no raster 
appeared on the screen. This indicated 
that the trouble had to be somewhere 
between the horizontal -output tube plate 
and the deflection yoke. 

The problem now boiled down to de- 
termining if the flyback transformer or 
the yoke was defective, or if there was 
a fault of some sort in the damper or 
high -voltage circuits. The high -voltage 
circuit was quickly ruled out by tempor- 
arily disconnecting the plate cap from 
the high -voltage rectifier. Since this made 
no difference in the set's operation, we 
decided to try substituting for the yoke. 
Even if the yoke proved to be okay, 
this check enabled us to make connec- 
tions which we could use for later tests: 
We unsoldered the leads to the high 
side and center tap of the horizontal 
yoke and connected the substitute yoke 
of the SS -117 to the flyback transformer. 
Moving the yoke -inductance control on 
the Analyzer still failed to produce any 
high voltage. Even if the high voltage 
had been restored, a complete raster 
would not have appeared on the screen; 
with the horizontal yoke leads discon- 
nected, only a bright vertical line would 
have been produced. 
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Another outstanding 
development by the 
makers of BUSS Fuses 

BUSS In -the -Line 
or Panel Mounted Fuse 
&Holder Combination 

HLR Holder for GLR and GMF Fuse 

For the Protection of Fluorescent Fixtures 
or Other Equipment ... 300 Volts or less 

These BUSS Fuse & Holder combinations make it 
especially simple to protect fluorescent fixtures. They are 
also being used in a wide variety of other applications 
to protect any device or equipment on circuits of 300 
volts or less. 

BUSS GLR fast -acting type fuses or BUSS GMF 
slow -blowing type fuses are used in combination with 
BUSS HLR fuseholders. Fuseholder can be installed in - 
the -line or panel mounted. 

Fuse and knob of fuseholder are in one piece. When 
a fuse blows, the entire fuse knob assembly is replaced. 
Cap of holder is insulated to protect user against possi- 
bility of shock. 

Why safety demands that fluorescent fixtures be protected. 

Trouble in fluorescent fixtures generally starts when 
the insulation in the ballast breaks down. This causes 
à short which develops heat, and can result in: 

Molten compound dripping on people, equipment and 
merchandise ... Gases forming and exploding, injuring 
personnel or damaging stock and equipment ... Fires 
starting in ceiling or walls near fixture ... Short continu- 
ing until branch circuit fuse blows and cuts off all lights 
on circuit. 

All these dangers can be minimized by proper BUSS 
GLR or GMF fuse protection. 

To get the full story, write for BUSS bulletin SFH-6. 

BUSS-The complete line of fuses 
& mountings of unquestioned high quality 

BUSSMANN MFG. DIVISION 
McGraw -Edison Co. 
ST. LOUIS 7, MO. 

March, 1962/PF REPORTER 63 

www.americanradiohistory.com



New SAMS BOOKS 
HOWARD W. SAMS 

Modern Dictionary of Electronics 
The one reference book 
you need most! The 
most comprehensive, 
authoritative, and up- 
to-date dictionary now 
available on electron- 
ics. Defines over 10,000 
words and terms; in- 
cludes more than 350 
illustrations; covers 
everything in the field of 
electronics. 384 pages; 
6 x 9"; hardbound. Only 

mows 
plcllaNARy 

tLECTRONIc'r 

s695 

Troubleshooting With The Oscilloscope 
Bob Middleton explains clearly how you can best 
use the oscilloscope to actually view and analyze 
instantaneous electronic circuit actions, and apply 
what you see to more effective TV and radio trouble- 
shooting. Ten practical chapters on: How to Operate 
a Scope; Application of Scope Probes; Signal - 
Tracing TV Circuits; Basic Visual Alignment; 
Square -Wave Signal Testing; Checking Horizontal 
Oscillator -AFC Circuits; Analyzing Horizontal 
Sweep Circuits; Servicing Vertical Oscillator & 
Sweep Circuits; Troubleshooting Radio Circuits; 
Troubleshooting Audio & Hi-Fi Circuits. $950 
128 pages; 5A x 8A". Only L 

ABC's of Missile Guidance 
A fascinating, easily understandable book on the 
principles used to guide today's missiles and 
satellites. Six interesting chapters describe: The 
Development of Rockets and Missiles; Propulsion 
Techniques; Fundamentals of Guidance; Preset 
Guidance Systems; Command Guidance and $195 
Beam -Rider Systems. 96 pages; 5% x 8 A". Only 

Aviation Electronics Handbook 
Modern aircraft are as dependent on electronic 
equipment as they are on fuel. This new book covers 
the use and operation of all types of aviation elec- 
tronics equipment. Eleven chapters cover: World 
Standard COMM/NAV Systems; The Aviation 
Frequency Spectrum; Aircraft Communications 
Systems; VHF Omnirange; Instrument Landing 
Systems; Automatic Direction Finders; Distance 
Measuring Equipment; Radar Beacon Trans- 
ponders; Airborne Radar; Shop Facilities & Regu- 
lations; Aircraft Installations. 192 pages; $495 
6A x 8W. Only 

Electronics Experiments and Projects 
Len Buckwalter's new book not only makes it 
easier to learn the principles of electronics, but is fun 
as well. Through unique, simple, original experi- 
ments, the reader quickly learns the composition 
and purpose of all the basic electronics components 
and actually constructs some of them. Projects 
include a low -power communications system, alarm 
detection device, weather station, and electronic 
computer; easily assembled from inexpensive $ 50 
parts. 128 pages; 5A x 8W. Only 

REPLACEMENT GUIDE 
FOR TV & AUTO RADIO CONTROLS 
Vol.4. Greatly expanded-covers 
30,640 TV and 1,286 auto -radio mod- 
els. Lists recommended replacement con- 
trols of Centralab, Clarostat, CTS- $100 
IRC, and Mallory. 81/2x11". Only 

HOWARD W. SAMS & CO., INC. 
Order from your Sams is 
to Howard W. Sams & Co., Inc., Dept. C-32 
1720 E. 38th St., Indianapolis 6, Ind. 

Send me the following books: 
D Modern Dictionary of Electronics (DIC-1) 

Troubleshooting With the Scope (TOS -1) 
ABC's of Missile Guidance (GMS-1) 

D Aviation Electronics Handbook (AEH-1) 
D Electronics Exper. & Projects (ESE -1) 

Replacement Control Guide (RGC-4) 

day, or mail 

$ enclosed. D Send Free Book List 

Name 

Address 

City Zone State 
IN CANADA: A. C. Simmonds & Sons, Ltd., Toronto 7 V s am (outside U.S.A. priced slightly higher)amiaml 

With the connections unchanged, we 
then pressed the button which connects 
the meter into the circuit, and measured 
the amount of deflection energy in the 
flyback transformer. The meter barely 
moved from the "zero" mark, indicating 
that so little energy was being developed 
across the transformer as to be insignifi- 
cant. 

The SS -117 had now ruled out every 
source of trouble except the damper cir- 
cuit and the flyback transformer itself, 
so the next step was to decide which of 
these was at fault. By leaving the 
Analyzer connected as before, we found 
that any fault in the damper circuit 
could be isolated by a step-by-step pro- 
cedure. This method consists of discon- 
necting all circuits from the boost line, 
except those going to the horizontal oscil- 
lator and output circuits. Still, there was 
no meter indication during the flyback 
test. If the meter had shown normal de- 
flection energy, we would have known 
that a short on the boost line was caus- 
ing the trouble. 

As a final check, we disconnected the 
boost line from the horizontal -output 
circuit and, using a jumper, substituted 
a DC voltage directly from the B+ sup- 
ply (see Fig. 2). This produced no posi- 
tive results, so we then knew for sure 
that the flyback transformer was defec- 
tive. Had the flyback been okay, the 
meter would have indicated that the 
transformer was capable of transferring 
energy, even though the meter reading 
would have been less than normal. If 
such had been the case, we would have 
known that some component in the 
damper circuit (usually a capacitor) was 
faulty. As it turned out, installing a suit- 
able replacement for the flyback trans- 
former resulted in normal set operation. 

We now used the horizontal -output 
test adapter to meter the circuits while 
making final adjustments in that stage. 
After plugging the adapter into the out - 
out -tube socket and the tube into the 
adapter, we measured the peak -to -peak 
voltage at the grid. It was slightly low, 
but a new horizontal - oscillator tube 
brought it up to normal. The screen 
voltage checked normal according to the 
roll chart (see Fig. 3), so after setting 
the switch to monitor the cathode cur- 
rent, we adjusted the linearity coil for 
minimum current with optimum linearity. 

Compared with the horizontal stages, 
vertical sweep circuits usually offer fewer 
problems. The SS -117 permits the same 
signal -injection procedures to be used. 
The vertical -signal output of the Analyzer 

TUBE TYPE 
PIN 

CATH 
CURRENT 10` 

PIN 
GRID P/P DRIVE ° 

r 

PIN 
SCREEN 

VOLTAGE 

Fig. 3. Roll chart indicates important 
horizontal -output tube characteristics. 

can be substituted for either the oscil- 
lator stage or the output stage. In addi- 
tion, a 6 -volt sine -wave test signal is sup- 
plied for direct application to the yoke. 
Of course, the raster developed by this 
sine wave will be nonlinear, but the test 
signal will quickly determine if the yoke 
is functioning. 

The horizontal -signal output of the 
SS -117 is developed from a 15,750 -cps 
blocking oscillator. The signal is ampli- 
fied and shaped into a modified saw - 
tooth, so it can be directly applied to the 
sweep stages. The vertical -signal output, 
on the other hand, is developed from a 
sine wave obtained from the power trans- 
former. The dual-purpose tube which 
served as a horizontal oscillator -amplifier 
is now switched to function as two stages 
'of vertical amplification. Waveshaping 
networks form the signal into the saw - 
tooth needed to drive a vertical deflec- 
tion system. 

The vertical sweep signal of the SS - 
117 cannot be synchronized exactly with 
the station signal, since it is locked to 
the local line voltage; but synchroniza- 
tion is not necessary to troubleshoot vert- 
ical sweep troubles. However, the Analy- 
zer is of little help in servicing off -fre- 
quency troubles in the vertical oscillator. 

The horizontal sweep signal can be 
synchronized with station pulses by con- 
necting the sync input jacks of the SS - 
117 to any of several points in the re- 
ceiver being serviced. Judicious use of 
this feature can assist in tracing hori- 
zontal -sync pulses in a TV set; the pro- 
cedure is outlined in the manual furn- 
ished with the instrument. After proper 
familiarization with the instrument, many 
otherwise hard - to - find circuit troubles 
can be located simply and easily with 
the SS -I17. 

Calling the Signals 
One of the basic test instruments for 

any radio or TV shop is an RF signal 
generator. The Model E-75 (Fig. 4) new- 
ly -introduced by Precision Apparatus Co., 
Inc., is stable and accurate enough for 
all general shop purposes, including use 
as a marker generator for FM or TV 
alignment. 

Specifications are: 
1. Power Requirements -105 to 125 

volts AC, 60 cps; approximately 
5 watts. 

2. RF Output-seven bands from 160 
kc through 120 me on oscillator 
fundamentals; one band of 120 me 
through 240 me on calibrated har- 
monics; unmodulated, or modu- 
lated by internal 400 -cps genera- 
tor; output voltage in excess of 
0.1 volt rms. 
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ew 
All-American 
Transistors 

Replace with 

ALL AMERICAN 
TRANSISTORS 
The same RCA transistors used in original equipment 

LOW COST 
2N406 

LOW COST 

2N410 
LOW COST 2N411 

LOW COST 

POttâble radio receivers reC eiY.eiS tape recorders "table radio, r.e,..ce.,., 
.pertalde equipment....equipmentL 

FreeRAtransistor 
replacement .... 

guide 
_ . 

. 
. :.:. : .. : -' -.. -;"` .' ... .Ot Mq 1141 

2N407 
LOW COST 

211409 
LOW COST 

211412 

LOW COST 

RCA, a major supplier of entertain- 
ment transistors to U.S. transistor 
radio manufacturers, now offers 
these same transistor types to service 
technicians for direct replacement 
use. 

Check the types shown in the All- 
American Display ... RCA 2N405, 
2N406, 2N407, 2N408, 2N409, 
2N410, 2N411 and 2N412.... All 
eight are original equipment types- 
the same types used in many of to- 
day's transistor radios. This means 

Semiconductor Products 
Distributor Sales 
Harrison, N.J. eke 

no circuit changes, no guesswork, 
next time you replace. 

And to help you further, you can 
now obtain the new RCA 12 -page 
transistor replacement guide with 
each All-American package. It lists 
over 80 brands and a total of 450 
models. 

So why substitute when you can 
get factory originals. Call your RCA 
Distributor for one -stop service and 
fast local delivery of this new RCA 
All-American Transistor package. 

The Most Trusted Name in Electronics 

You can get this new 12 -page 
RCA Semiconductor Replace- 
ment Guide FREE when you buy 
the new RCA ALL-AMERICAN TRAN- 

SISTOR PACKAGE 
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UTAH'S SEVEN 

BASIC "MINIATURES" 

FIT BOTH IMPORTED 

AND DOMESTIC 

TRANSISTOR RADIOS 

i.° 11/16"+ 
Ii ACTUAL 

SIZE 

Here's the solution for replacing 
speakers in transistor radios. With 
this complete line of midget speak- 
ers (American made with Ameri- 
can parts) Utah provides a de- 
pendable source for replace- 
ments. Wafer-thin baskets, 12 
ohm V.C. impedance-for per- 
formance equal or better than 
original speakers. 

Model 
No. Size 

Total 
Dia m. 

Basket 
Depth 

Total 
Depth 

SP2T 2" 
Round 

2" 1/22" 11114" 

SP22T 2'/4" 
Round 

2'/4" 1/4" 3/4" 

SP25A 2/" 
Square 

21/2" 
Square 

yz" 15/4," 

SP25T 21/2" 
Round 

2It/n" 3/a" 

SP27T 23/4' 
Round 

225/x" 1/a" 12j" 

SP27A 23/4" 
Round 

23/4" '"/il' 12íS4" 

SP3T 3" 
Round 

3" 11íL" 10h" 

3. AF Output -400 cps; available in- 
dependently or as RF modulation; 
output (or modulation percentage) 
controllable; available audio sig- 
nal in excess of 15 volts peak to 
peak. 

4. Controls and Terminals - Func- 
tion -selector switch to choose RP, 
AF, modulated RF, or externally - 
modulated RF; RF BAND -SELECTOR 

switch; AUDIO MODULATION - OUT- 

PUT control (also controls modu- 
lation percentage except on ex- 
ternal modulation); two pin jacks 
for inserting external modulation 
or obtaining 400 -cps output; RF 
output coaxial connector; OUTPUT 
and LEVEL controls to adjust RF 
output. Calibrated frequency dial 
with vernier scale on plastic dial 
cover. 

5. Size, Weight, and Price -73/4" x 
111/" x 6" overall; 6 lbs.; $49.95. 

The Model E-75 is a smart -appearing 
instrument, with sharply -contrasted panel 
markings which facilitate the reading of 
functions, frequencies, and level settings. 
It uses a 6AU6 pentode in a stable elec- 
tron -coupled oscillator circuit to cover 
the range of RF frequencies. Bands A 
through D have a frequency -coverage 
ratio of 3:1, while the remaining bands 
use a ratio of 2:1. This means that the 
higher frequencies are more widely 
spread over the dial, making it easier to 
set the generator on a specified fre- 
quency. In addition, use of such low 
ratios increases the stability of the gener- 
ator, an important consideration when 
higher frequencies are being used. 

The sample instrument we examined 
in the lab demonstrated several charac- 
teristics which deserve comment. The 
dial calibrations were checked against 
a calibrated frequency meter and found 
to be slightly high over most of the dial; 
that is, the frequency was slightly lower 
than the dial reading. The calibration 
error was slight, and for most uses was 
insignificant, but should he remembered 
when the E-75 is used for marking TV 
sweep -alignment curves. Each instru- 
ment would have to be checked indi- 
vidually for this characteristic, since it 
probably would vary from unit to unit. 

The dial can be set much more ac- 
curately than usual by use of the vernier 

Fig. 4. Signal generator can be used 
for both alignment and troubleshooting. 

scale. When it is used in conjunction 
with the 0-100 "logging" scale, and pre- 
cise settings are logged for specific fre- 
quencies, accuracy is much greater than 
that usually obtainable. 

The warm-up time was only about 15 
minutes, after which the unit stabilized 
very well. Following a 30 -minute warm- 
up period, the drift was not more than 
0.1% on all bands, a very satisfactory 
rating for any general-purpose generator. 
At frequencies above band D, even very 
slight movements of the instrument, or 
pressure on the case, were found to alter 
frequency. This should be considered 
when the instrument is used for adjust- 
ments at precise RF frequencies. 

The LEVEL and OUTPUT controls (see 
Fig. 5) affect the amplitude of the RF 
signals. The LEVEL control determines the 
amount of signal fed from the 6AU6 os- 
cillator to the output control. There are a 
couple of advantages to using this type of 
output network instead of a simple one - 
control system. For example, once the 
LEVEL control is set, varying the OUTPUT 

FROM 0015 
MODULATED 

RF OUTPUT 

MODULATED. _4 

200 n 
OUTPUT 

200n 

RF OUTPUT 

Fig. 5. Output -control system helps to 
prevent stray radiation from the unit. 

PRECISION TUNER SERVICE 
P. O. BOX 272 1200 S. WALNUT ST. 

BLOOMINGTON, IND. EDISON 99653 

7.50 
V or U 

COMBO PLUS 
9.95 POSTAGE 

6 MONTH WARRANTEE 

All Types T.V. Tuners Cleaned, Repaired and Aligned to Factory Specifications. Same day in shop 

service on most Tuners. Price Includes Minor Parts, Major Parts at Cost Price. We use Original 
Parts if possible. State Make Model and Enclose all Parts and Tubes. Pack Well and Insure. 

ALSO HAVE LARGE STOCK OF EXCHANGE TUNERS, WRITE FOR TYPES AND PRICES. 
H U N T I N G T O N , INDIANA 
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new 
A must for any serviceman now servicing or 

planning to service Color TV receivers Make 

a one man service call out of a costly two man 

cabinet pulling job Eliminate possibility of 

damage to the customer's set when transport- 
ing to and from his home Eliminate the 

need to reconverge the customer's set when 

the chassis is returned Professional Ap- 

pearance-Finish matches that of RCA Test 

Equipment Partial Assembly-Safety glass 

and kine mask assembled at factory Com- 

ponents Kit furnished with Test Jig includes 

all necessary components, hardware and In- 

structions for installation of an RCA Tri -Color 

Kinescope Convergence control panel sup- 

plied provides dynamic as well as static con- 

vergence for the CTC-10 and CTC-11 chassis 

Instructions included with test jig provides 

data for utilization with CTC-4, 5, 7 and 9 

chassis and lists extension cables required 

CONTENTS OF PARTS KIT SUPPLIED WITH TEST JIG 

Description Quantity Stock No. 

Cushion-Plastic, for kinescope mounting 2 105033 

Shield-Plastic, for anode contact 1 105034 

Lead-Anode lead 1 105539 

Resistor-Fixed Comp. 56K-ß 10%, 2W 1 - 
Spring-For anode resistor 1 105028 

Yoke-Deflection yoke 1 109457 

Convergence assembly 1 - 
Ring-Purity magnet 1 79604 

Magnet-Blue beam lateral 1 103172 

Clamp-For convergence cable 1 - 
Screw-For mounting convergence assem. 3 

Lead-Ground lead 1 -- 
Clip-For ground lead 1 -- 
Tool kaddy 1 

act now for 
the color season 

see your RCA distributor for details 
h)(H »(f)'/.s (t' (l('C(N.`,Y))'ll'N/('(l111(f('ll, ll. J. 

RCA The Most Trusted Name in Color Television 
RADIO CORPORATION OF AMERICA 
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WE GET SETTER TV 
RECEPTION THAN You DO You DO NOT 

it 

WE HAVE A WINEGARD 
ELECTRONIC POWERTRON ANTENNA 

DON'T SEE 
HOW ANYONE 
GET5 ALONG 
WITHOUT A 

POWERTRON 

Wine and 
ANTENNA SYSTEMS 

Winegard Co., 

3009-3 Kirkwood 

Burlington, Iowa 

Fig. 6. Square drive pulse is needed 
to produce a sawtooth current in yoke. 

control will not change the oscillator load 
and thus will have little effect on fre- 
quency. The other advantage is less RF 
leakage across the controls, and better 
control is provided over the generator 
output. 

The proper method of using this dual - 
control output network is to set the OUT- 
PUT control for maximum, adjust the 
LEVEL control for the maximum signal 
which will be needed for a particular job, 
and then use the OUTPUT to control the 
lesser amounts needed during the various 
steps in the alignment or troubleshooting 
procedure. 

The 400 -cps audio oscillator is a Col- 
pitts circuit, using a 6C4 tube. The audio 
signal is coupled through the FUNCTION 
SELECTOR switch either to the audio out- 
put jacks, or to the suppressor grid of the 
6AU6 RF oscillator. The suppressor grid 
is held at a slightly negative potential by 
a voltage obtained from a power -supply 
tap. The audio signal, either from the in- 
ternal 400 -cps oscillator or from an ex- 
ternal source, is used to suppressor -grid 
modulate the 6AU6. The percentage of 
modulation obtained from the internal 
oscillator is adjusted by the AUDIO OUT- 
PUT-MODULATION control, but any ex- 
ternal audio source must contain its own 
control to prevent overmodulation. About 
15 volts (peak to peak) of audio will 
cause 100% modulation of the E-75 
output. 

The Model E-75 can be used for align- 
ing AM, FM, and TV, for signal -injec- 
tion troubleshooting in any of these 
units, and for any other use to which 
a good -quality RF -AF signal generator 
would normally be put. 

"Well, we've tried everything else. 
let's put the tube in upside down." 
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EXTRA VALUE AT NO EXTRA COST 
RCA ELECTRONIC INSTRUMENTS 

The VO-M 
with the -,0 
EXTRAS! 
Compare this su- 
perlative RCA I. 0 M 
with the instru- 
ment you may have 
been thinking of 
buying. See if the 
RCA WV -38A doesn't 
offer you more 
"plus" features. 

RCA WV -38A `t 

VOLT-OHM-MILLIAMMETER 
1.0 volt and 0.25 volt DC 

ranges! 
Big easy to--ead 51` meter! 
Non breakatle plastic case; 
no glass to sack or shatter! 
Frecuency -espouse of low 
AC anges ìz `tat within 1 db 
to $00,000 cycles! 
Red test !eta has probe and 
slip-on alligator clip for 
added versatility! 

0 drily be;ti.n of jacks be. 
low switches geess leads out 
o- tie ray! 
Str rg clips on Ierelle to 
hIc tat lai! 
D3 scale: c ealy owned: no 
siu rtilg! 
Rigger, su' -p -o. f. stain 
ris Et; rit .a irate. vinyl ca ti g a;e Jptional 
etu meat. C.ly Sr .M`. 

Factory wired and calnrFted ST 3}a7rr7J A5* 
KIT LtNLY $25.95* 

RCA E 

VOLTOIIIwYST 
Me.streu AC se DC VoltaCvs to 1500 
vol s; reeistares -nm .2 'An tc 
1,010 megobrrs 3e.a-ate slates, 112 
vols ms and 4 tells peal -le -peak foe 
acctr;te bw 11 mcaurenE nt;, culer 
coed scabes hs rasa real nga. 

Laie -y wig. $ 
aodcalirnt . 

KIT 01' LY$29.95' 

RCA SCOPES 

RCA WV -98B 

SENIOR VOLTOHMYST' 
Measures AC and DC voltages O's 
accuracy full-scale); resistance tom 
0.2 ohm to 1,000 megohms. Measrr-s 
peak -to -peak values of complex wne- 
forms. Rugged cast aluminum case, fell - 
tested etched circuits. Big 61/2- mew. 

Factory wired $ 
and calibrated 7e.ue 

KIT ONLY 56291t" 

O 

WO -914 5-IMCF )SCILLOSCOPE 
High-pe-fc rra ice rice -band oscilloscope especial y 
suited far cob -TV Ilia;k-aid-white TV, and other ele- 
tronic aop isetòis tus b;ndwidth (4.5 Mc with 0.0!3 
volt rms/ir. sews[nit erd 1.5 Mc with 0.018 volrs 
rms/in. eels fisify) l-teria calibrating voltage and ca 
brated pepi xreat lee lodes special direct/low-cup 
shieldec p -ox and cab e_ 

Fadsy wfred and calibrated $249.5i' 

V10 -33A SUPER- PORTABLE OSCILLOSCOPE 
A low-cost all-purpose scope you can carry errwhere- 
or. y 14 pounds-designed for in -the -home ser-icing of 
back -and -white and color -TV, audio and ult-asctic ecuip- 
rent. High gain and wide bandwidth to hardie tre tn.* 
jets! Rugged and compact -3" graph scale sc sori. 

Factory wired and calibrated $129.95* 
complete with low-cap/direct input probe rid =le_ 

KIT ONLY *79.915" 

WR-E1A COLOR -BAR 
DOT,' CROSSHATCH 
GENERATOR 
Gives -ou all essential Color - 
TV test patterns; Color -bar sig- 
nals far chateing, adjusting 
and trouble-snooting Color -TV 
circuits; cot and crosshatch 
patterr signals for adjusting 
convergence it color receivers 
and for adjus-ing linearity and 
overscan n both color and 
black-and-whi:e receivers. De- 
signee fcr in -the -home or 
shop servi:ing. 

Factory wired 
and calibrated $189.50* 

RCA GENERATORS 

VIt -14C 

AJ)1C 3ENERATOR 
Gen nabs s ne and square 
eon3 spa s for testing 
mode :ysternc. Frequency 
n-ige: ?` c)s :0 200 Kc. 
Lse I it he measurement 
d nte-roalblfon distor- 
tcrI. f eeueney response, 
hut und eitput imped- 
ac-_ speacer resonance, 
steed et e:crding and 
p13e3cx ne har isms, tran- 
sfert resmree, .hase shift, 
etc_ 

aux 
Fa;t.caryii wir 

$ 
r.a 

98.50* atad 

Every RCA test instrument brings yn e:tra 'aile a: 
no extra cost, end there's one to lep !fa. with ever - 
job. See your authorized RCA Tas 7.4aipmelt Dis- 
tributor for information on aay jrettumalt. 

WR -49B SIGNAL 

GENERATOR 
For align -ten: anc i"rral 
tracing of AV, FM arc Ab/ 
FM rece vers, lav-f-e- 
quency sgral tracing aid 
alignment o- TV vhf on i - 

fiers. Six -algae-tE <c o 
30 Mc. nternal DC les 
modulation. Lo'e rf -igrel 
leakage! 

Factory wired. 
and calierated 

WR -69A 

TELEVISION/FM 
SWEEP GENERATOR 
For ',sual alignment and 
troubleshooting of TV rf/ 
if!vf :ircuits and other 
electnnic equipment IF/ 
video `requency ranges 50 
Kc to 50 Mc, TV channels 2 
to 13 plus FM range -88- 
108 hc. Sweep width con- 
tinuasly adjustable to 
12 Mc. 
Factcry wired 

295.00* and calibrated $ 

WR -99A CRY+ AL - 

CALIBRATED 
MARKER GEliERA-OR 
Supplies a fundan nta 'r_- 
quency rf carrier f crystal 
accuracy for al going auc 
troubleshooting zolo--TV, 
black -and -white r, FM re- 
ceivers and orhee elect trio 
equipment oper<trig i1 :9 
Mc to 260 Mc range. 

and calibrated 52420* Factory wired 

*user Fric. Cptónh 
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Here's why color sets made by 
you can service so easily and 

The Most Trusted Name In Television ` TMK (S) ® 
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RCAVICTOR are the ones 
with such confidence! 

RCA VICTOR'S color TV chassis has been performance -proved 
for over seven years 
RCA Victor's new Super Power Chassis incorporates more than seven years 
of refinements based on field and service experience! Features include: 
easy access and chassis "remove -ability"; easy -to -find, accessible test points; 
new Push -Button Circuit Breaker that eliminates "annoyance" calls. 

2 RCA VICTOR'S "Roadmapped" Security Sealed Circuit Boards 
make servicing easier 
RCA Victor Security Sealed Circuit Boards are dependable. This is the 
modern way to build television receivers! They are "roadmapped" and 
numbered with you and your job in mind. 

3 RCA VICTOR'S replacement parts are performance -proved 
Proved -in -use replacement parts-another by-product of seven years of 
intensive research, study and experience. 

4 RCA VICTOR'S proved -in -practice service notes and literature 
Those who know Color TV best learned it through RCA with help from 
RCA Color TV information bulletins, service data, schematic diagrams- 
all designed by RCA for the proper development of Color TV as an indus- 
try-a going, profitable business for you! 

Join the Color "Corps" now. Get to know more about it, advertise, sell 
and talk Color TV-build a more profitable business! Ask your RCA Victor 
Distributor to help you! 
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E TROUBLESHOOTER 
answers your service problems 

Guitar Minus Vibrato 
In a Gibson Model GA -83S Stereo-Vib 

guitar amplifier, the vibrato is inoperative. 
I've checked all parts and wiring, and 
have substituted all tubes. What have I 

overlooked? Please explain how the cir- 
cuit works and what I can do to isolate 
the trouble. 

JOSEPH J. MOMENO 
St. Louis, Mo. 

One section of a 12AX7 (VIA on the 
schematic) functions as a low -frequency 
phase -shift oscillator. Its output is fed to 
VIB, which is connected to the amplifier 
tubes in such a way as to control their 
gain. Therefore, the volume is caused to 
fluctuate at a rate set by the vibrato oscil- 
lator. This rate is adjustable by means of 
the FREQUENCY control, and the amount 
of vibrato signal impressed on the grid of 
control tube VIB is adjusted by the DEPTH 
control. The vibrato can be cut in or out 
with a foot switch. 

The first step in isolating this trouble 
is to make sure the vibrato oscillator is 

functioning. You can probably do this 
most easily by setting the FREQUENCY con- 
trol for the slowest possible oscillation, 
and using a DC voltmeter to read the out- 
put at the junction of Cl and RI. If the 
meter is not too highly damped, the 
pointer will swing at the vibrato rate. The 
control tube, which acts as a phase splitter, 
can be checked in the same manner; you 
should find about the same amount of 
meter fluctuation at both the plate and the 
cathode of VJB as at the grid. Be sure the 

DEPTH control is set for maximum during 
these tests. Once you isolate the defective 
section, voltage and resistance measure- 
ments should pinpoint the faulty compon- 
ents. 

Meter Deception 

I've just finished reading Paul Gold - 
berg's "Circuit Voltages Tell the Story" 
(December issue), and found it very in- 
teresting. One thing bothers me, though, 
and I would like an explanation. In his 
example of horizontal trouble in the 
Zenith Chassis 16E20, he states that grid 
voltage read zero volts and cathode volt- 
age read + 35 volts when there was an 
open ground connection on the horizon- 
tal oscillator coil. The grid and cathode 
are connected by a 100K -ohm resistor, 
and with no grid current, it seems to me 
both elements would be at the same po- 
tential. Why aren't they? 

R. H. GRAY 
Covina, Calif. 

They probably are-until you bridge the 
open connection by touching a voltmeter 
probe to the cathode. Then the meter -in- 
put circuit, the tube, and plate -load resis- 
tor RI form a DC voltage divider across 
the B+ source. The current through the 
circuit is small, hut it produces a large 
voltage drop across the comparatively high 
resistance of the meter. Thus, a fairly 
substantial positive voltage is indicated at 
the cathode. 

This case illustrates the wisdom of using 
a high meter range for an initial check of 
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.047 
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47K 

315 V 
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cathode voltage. If you're using a low 
range, and happen to hit an open cathode 
circuit in a stage with low plate resistance, 
the meter pointer may wrap itself around 
the end stop. 

Car 54, Where Art Thou? 

We are experiencing a little difficulty 
with the sound system at the church I 

attend. Police calls and radio signals 
come through the speakers during the 
pastor's sermon. While not too loud, they 
are objectionable. 

The State Police transmitter, operating 
at 40 mc, is about five blocks from the 
church. What would you say is the most 
logical and effective attack on this prob- 
lem? Would it be better to install small 
bypass capacitors on the power line or 
on the input to the amplifier? 

G. E. LANTZ 
Little Rock, Ark. 

Bypassing both the power line and the 
amplifier input is an excellent idea. Try 
connecting a .05-mfd, 600 -volt capacitor 
from each side of the power line to an 
unused tie point; then run a wire from the 
junction of these two capacitors to an ex- 
ternal ground point (the outlet conduit 
box, if it is grounded). At the input of 
the amplifier, a 470-mmf capacitor should 
bypass the unwanted RF signals to ground. 
If this proves ineffective, a tunable trap 
can be purchased from your local elec- 
tronic -parts distributor. Installed at the 
amplifier input, this trap will shunt the 
40 -mc signals to ground without attenu- 
ating the audio signals. 

You may have an extreme case of trou- 
ble in which the RF is being picked up 
by the circuitry within the amplifier. If 
you find this to be your problem, the best 
solution is to build a copper -screen cage 
to shield the amplifier unit. This is seldom 
necessary, and you should explore all 
other possibilities before resorting to such 
a step. If you do build a cage, be sure 
to connect it to an external earth ground. 

Nonstop 
I'm having trouble finding out why the 

power -tuning motor in an Emerson Mod- 
el 1494 won't stop running when the re- 
mote button is pushed to change chan- 
nels. The only way to turn off the motor 
is to remove all power from the set, dis- 
connect the wire going to the motor 
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Heathkit® develops continuing 
tube testing data program 

for all customers 

r 

Y DD 
a 
Q o m' o 

;m m 
~Od 04o,t1/O 

.004%,900 eooZi( 

SMALL ANNUAL FEE PROVIDES 
ROLL CHART DATA FOR ALL NEJV TUBES 

The unique tube test data console shown above was developed by 
Heath engineers for the express purpose of provid-ng accurate, 
up-to-date roll -chart information on all new tube types as they 
are developed. With this new service all Heathkit rube checker 
owners can receive, automatically, latest test data on new tube 
types ... eliminating obsolescence ... assuring latest test facilities 
for all service operations. Arrangements have been made with 
tube manufacturers for necessary samples and data on new tube 
types which will then be compiled and transferred to roll -chart 
information for all Heathkit tube checkers. Subscribers will re- 
ceive a supplement every three months and a new roll -chart in- 
corporating this data at the end of the year. Availability of this 
service is another of the many advantages you enjoy with depend- 
able Heathkit test instruments! 

ANY TUBE CHECKER OWNER IS ELIGIBLE 
TO SUBSCRIBE TO THIS SERVICE 
Subscription rates are $2.50 per year on TT -IA type testers, $1.50 
per year for IT -2I and TC type checkers. If you own a Heathkit 
tube checker, send model no. of your checker along with your 
remittance ... proper supplements and roll -chart will be sent 
automatically. 

TWO NEW IMPROVED HEATHKIT MODELS 
OFFER FIRST YEAR'S DATA FREE 

Heath kit IT -21 TUBE CHECKER 
-Tests all tube types including 
new compactron, nuvistor, novar 
and 10 -pin miniatures. Tests tubes 
for quality, shorts, leakage, open 
elements, and continuity. Individ- 
ual tube element switches. "Bad -?- 
Good" meter scale. 11 I bs. 

No money down, $5 mo....$44.95 
ALSO AVAILABLE AT YOUR NEAREST 

Heathkit TT -1A Gm TUBE TESTER-Professional quality 
throughout !Indicates Gm to 24,000; micromhos. Constant -current 
heater supplies. Ultra -sensitive grid current test. Direct reading 
ohmmeter leakage test. Built-in adapter for testing new compac- 
tron, nuvistor, novar & 10 -pin miniatures. Built-in switch oper- 
ated calibration circuit. 32 lbs. No money down,$14 mo.$149.95 
ADAPTER KIT TTA-1-1: converts earlier model TT -1 to 
TT -1A. Includes new cabinet, sockets, selector switches, and 
necessary tube test data. 13 lbs. $19.95 

ffli HzoATHBIT . l>.ratu.. 
HEATH COMPANY 

Benton Harbor 68,Michigan 

Please Send My Free Copy of the 1962 Heathkit Catalog 

Enclosed is $forsubscriptions to tube data service 
for Heathkit Model tube checkers. 

3 Enclosed is $_(including postage) for(no.) Heathkit 
IT -21 Tube Checkers. 

] Enclosed is $_(including postage) for_(no.) Heathkit 
TT -1A Tube Testers. 

Li Enclosed is $ (including postage) for (no.) Heathkit 
TTA-1-1 Adapters. 

NAME 

ADDRESS 

CITY ZONE STATE 
L 

HEATHKIT DEALER OR DISTRIBUTOR 
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NEW 1962 EDITION ! 

RIDER 
TUBE CADDY - 

TUBE 

SUBSTITUTION 

GUIDEBOOK 
by H. A. Middleton 

(Direct Receiving Tube Substitutions 
Only .. plus added new feature 
-1300 direct CRT substitutions). 

NOW 

AVAILABLE 

AND EVEN MORE 

VALUABLE 

The 1960-61 edition of Rider's Tube Caddy Tube 
Substitution Guidebook, has become just as much 
a part of the service technician's standard equip- 
ment on every call as his tube caddy. The 1962 
edition of this remarkable service 'tool' is now 
available, and it is even more valuable than the 
first. The number of direct replacements for 
receiving tubes has been greatly increased by list- 
ing many new tubes that replace certain older 
tubes, and in turn can be replaced by older tubes. 
Further, a complete 16 -page section of direct CRT 
substitutions has been added. These CRT sub- 
stitutions are direct except in a few cases where 
some minor external modifications are required 
i.e. (tieing together CRT basing pins, removal 
or insertion of an ion trap magnet). Where such 
minor external modifications are required, they 
are so indicated and described. 
This direct substitution guide, designed to be 
carried in the tube caddy, contains only direct 
receiving tube substitutions which can be made 
without modification of the wiring. All substitu- 
tions will yield good or excellent results as 
Indicated in the guidebook. 

This guidebook will- 
save you time 
eliminate carrying needless tube types 
enable you to select the best substitution 
minimize sales losses because you don't have 
the right tube 

It will pay for itself on the first service call! 
It contains substitutions for: Receiving 
tubes Ruggedized tubes European -to - 
American tubes American -to -European 
tubes Cathode -Ray Picture tubes. 

Cat. #299 ... still only 90e 
Order this indispensable service. `tool' today 
at your electronic distributors 

JOHN F. RIDER, PUBLISHER, INC. lt 116 West 14th Street, New York 11, N. Y. \\\ a tli v,sron of Hayden Pu0li sltmg Company, Inc 

Canada: Chas. W. Pointon, Ltd. 
66 Racine Road, Rexdale, Ont. 

AC 

LINE 

Sl 
ON REMOTE 

RCVR CHASSIS 

0PROGRAMMING 
S4 

SW 

CLOSED BY DEIENT SW 
MOTOR ARMATUR ON TUNER 
WHEN MOTOR RUNS 

53 OPENS ON ALL DETENT 

POSITIONS OF TUNER 

54 OPENS ONLY ON CHANNELS 

SET UP BY PROGRAMMING SW 

MOTOR 

WINDINGS 

winding, or manually hold the armature 
switch open. Once stopped, it will stay 
off until the remote button is pushed 
again. Will you please explain the op- 
erating cycle of the four switches on the 
motor? 

FREDERICK I. SEIDEL 
Freddy's Electronics Service 
Hamburg, Pa. 

Remote -relay switch S1 applies power 
to the tuning motor only momentarily. As 
soon as the armature starts to turn, its 
forward thrust closes S2. The tuner shaft 
also begins to rotate, and a mechanical 
cam system closes both S3 and S4. To re- 
move power from the motor, both S3 and 
S4 must be opened. The cam on the tuner 
shaft will cause both switches to break 
contact when the tuner reaches the next 
channel position, unless the programming 
switch has been set up for bypassing this 
channel. In that case, S4 will remain 
closed, and the motor will continue to 
run. 

Evidently, either S3 or S4 is being held 
closed at all times. The trouble could be 
either stuck contacts or a misalignment 
of the cam mechanism. SI isn't defective; 
if it were, you wouldn't be able to stop 
the motor by opening S2. 

Radio Trails Off 
A General Electric Model T125 radio 

plays normally for a short time (this 
period varies), and then the sound grad- 
ually fades out. The only voltage change 
that accompanies the fading is a gradual 
rise in plate voltage on pin 7 of the 
12AV6. Starting at the normal 47 volts, 
it finally reaches 85 volts and stays there 
as long as the radio is silent. 

I've changed the tubes, K1, and the IF 
output transformer; also, suspecting an 
open condition inside pin 2 of the 12AV6 
socket, I've run a wire up inside this 
terminal from the printed board. All 
these tests have been to no avail. 

WARREN MOORE 
Grafton, Ohio 

So far, your troubleshooting procedure 
has been correct. Continue to check out 
the other socket connections to the 12AV6 
by inserting jumpers directly from pins 1 

and 7 of the tube to the proper points on 
the printed board. Likewise, look very 
carefully for a crack in the printed foil 

DET-AVC-AF AMP 

O12AV6 

T 17(l Id ,-.5V 

2 

AVC 

VOLUME 
500K 

TO TONE -SW 
CIRCUIT 

4 

2000 
mml 

400 
mmf 

85V 

5000 mmf 

220 
mml 

470K 

TO AUDIO 
OUTPUT 

conductor between lead 1 of KI and pin 
1 of the 12AV6. 

If these checks don't locate the trouble, 
recheck the connections of K1 against the 
schematic. Also check pin 1 again with 
a VTVM to make sure the tube is not 
being blocked by build-up of a negative 
voltage at the grid. 

Warped Waveform 
A 21" Olympic TV with a Synchroguide 

horizontal oscillator has a narrower - 
than -normal horizontal -hold range. The 
scope trace across the waveform coil in 
the oscillator -plate circuit doesn't look 
just right. Instead of having the normal 
shape sketched at the left, it appears as 
in the right-hand drawing; the negative 
peaks look wider than any I have ever 
seen before. Is this the cause of the 
somewhat critical hold in this set? 

EDWARD I. KIMMEL 
Louisville, Ky. 

It might be. Since you didn't mention 
any lack of sweep or high voltage, I as- 
sume that the peak -to -peak amplitude of 
the signal across the waveform coil is cor- 
rect, or nearly so. If it is, the odd shape 
of the waveform indicates that the oper- 
ating frequency of the sine -wave ringing 
circuit (including the waveform coil) is too 
high. Perhaps both the waveform slug and 
the horizontal -frequency slug are badly 
detuned. It is sometimes possible to lock 
in the picture under such conditions, but 
horizontal sync will be more steady if you 
realign the horizontal oscillator as out- 
lined in service data. If this doesn't help, 
try replacing the resistor and capacitor 
across the waveform section of the hori- 
zontal oscillator coil. As a last resort, you 
could replace the entire oscillator trans- 
former; the trouble might possibly be due 
to shorted turns in the waveform -coil 
section. 

[1' 
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YOU'RE LOOKING AT ALL THE TRANSISTOR INVENTORY YOU NEED 

TO SERVICE EVERY TRANSISTOR CAR RADIO ON THE ROAD! 

ay. Ee1ec 
There are millions of transistors in car radios today ... and with just five Delco numbers in stock, you're ready 

to service this entire replacement market. Simply say Delco and get these advantages! 
Five transistor numbers service all PNP Transistor Auto Radios! 
Delco's DS -25 and DS -26 cover small signal transistor needs in all Delco radios! 
Delco's DS -501 and DS -503 cover audio output transistor needs in all Delco radios! 
Delco's DS -520 fits all non -Delco radios-actually improves performance (up to 1.5 watts)! 
DS -25 and DS -26 replace practically every PNP transistor used in portable radios! 
Application and cross reference charts are packaged with your Delco transistors! 
All these advantages are yours at a low cost! 

Cash in now on the coverage you get from top-quality Delco Radio Automotive Radio Service Parts 

and Electro-Mechanical devices, distributed nationally through United Delco. 
DELCO -RADIO. Division of General Motors, Kokomo, Indiana 
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New 
Accessories 

4. 

5. 

FOR DON BOSCO'S 
VERSATILE, PEN -SIZE 

Stethotracer 
A vest-pocket partner of thousands of engineers, the basic STETHOTRACER, 

an electronic high gain (1000x) signal tracer, extends its use with 7 

all -new detachable wide range probes! Replacing cumbersome test 
equipment, this reliable and highly accurate transistorized STETHO- 

TRACER is ideal for probing hard -to -reach areas in hydraulics, ultrasonics, 
chemical, acoustics and mechanical applications. Examine these handy 
new, precision -built attachments - 
1. MICROWAVE DEMODULATOR-Detects, demodulates any modulated 

frequency signals from 300 MC up to 10 KMC. 

2. MAGNETIC TAPE HEAD (MONAURAL)- Monitors recorded information 
of magnetic sheet or tape in motion - from simplest to most 
sophisticated magnetic tape recording devices. 

3. VIBRATION PICKUP-Detects minute mechanical vibrations such as 

ticking of watch, flow of gases and liquids through pipes, and 
movement of bearings, shafts, etc. Range from 200 cycles through 
ultrasonic frequencies (oscilloscope and output adapter required for 
observation). 

4. MINIATURE MICROPHONE-Frequencies cover speech range. Rugged, 

miniature, dynamic microphone may be used with STETHOTRACER 

as hearing aid. Handy for acoustical measurement. 

5. INPUT ADAPTER-Connects STETHOTRACER to output of any device 
through any standard miniature phono pin plug. 

6. OUTPUT ADAPTER-Connects STETHOTRACER to oscilloscope or 
recording instrument for accurate output measurement. Provides 

600 ohms impedance with DC level of 0.80 volts (use AC input on 

scope). Excellent high gain (1000) preamplifier. 

7. TELEPHONE PICKUP - Pickup attaches to receiver end of telephone 
by rubber suction cup. Used with input adapter. 

See your local distributor or write for details to: 

Don Bosco 
ELECTRONICS INC. 
Littell Road Hanover, N. J. TUcker 7-5575 

A Subsidiary of Howell Electric Motors Company 

Hum -Free 
I've had the same trouble as Mark H. Smith (December 

Troubleshooter column) concerning hum in auto radios being 
bench -serviced, but I don't agree with his suggestion about 
shunting the antenna with a 10K -ohm resistor. The simplest 
remedy for hum caused by an AC -powered battery eliminator 
is to connect the radio chassis to a true AC ground. 

I prefer to use a capacitive connection. Here's how to 
hook it up: Take a neon bulb having test leads, grasp one 
lead with your finger, and poke the other lead into either 
side of an AC outlet at the bench. The bulb will light faintly 
when contact is made with the "hot" side of the line, but not 
when plugged into the grounded side. Connect a wire to the 
AC lead that goes to ground, and terminate it with a .05-mfd, 
600 -volt capacitor having an alligator clip attached to the free 
end. By connecting the clip to the chassis of auto radios being 
serviced, you will be able to suppress even the most severe 
cases of battery -eliminator hum. 

BOB POWERS 

Columbia, S. C. 
Thanks for the suggestion - l'll have to try it myself 

next time! 

Tamed by Alignment 
A T601 Pilotuner gave me the same trouble as Mr. Paul 

Smith relates in January Troubleshooter, but I was able to put 
the local oscillator "back on the track" by changing the align- 
ment procedure. The sequence recommended by Pilot-ad- 
justing the oscillator padder first and trimmer second-doesn't 
seem to work. I used the following method: 

With the tuning gang wide open, set the pointer exactly 
horizontal at the left end of the dial scale. Then tune the 
pointer and generator to 106 mc, and peak the oscillator 
trimmer capacitor (on the gang). Reset the pointer and gen- 
erator to 90 mc, and peak the oscillator padder (under chassis). 
Recheck several times; the dial should track and cover the 
band easily. 

V. R. EVANS 

Newark, Ohio 
Since your method is the same as I would use on a normal 

set, I tried it when I ran across this trouble in another T601. 
In my case, it did not succeed in stopping the odd -ball oscilla- 
tion; nevertheless, any other readers with this trouble would do 

well to try your suggestion. 

Rolls Like Mad 
I have a problem with an RCA Chassis KCS109 portable 

TV (covered in PHOTOFACT Folder 392-3). After the set has 
been operating for about 15 minutes, the picture develops con- 
tinuous vertical rolling. This can be stopped with the hold con- 
trol, but for only about a minute at a time. The trouble appears 
on all channels. I've tested everything I can think of, but this 

problem has me stopped. 
ANGELO CIOFFI 

Everett, Mass. 
According to the Howard W. Sams book, "Video Speed 

Servicing, Vol. 3" (VSM-3), capacitor C7I in the sync -amplifier 
circuit of this chassis is a common cause for the type of sync 

ass you have described. 
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if replacing this capacitor doesn't help, 
your next move should be to determine 
whether the trouble is due to vertical- 
multivibrator frequency drift or to a 
weakening of the sync signal. Find out 
by continuously observing W5 as the roll- 
ing develops. 1f the waveform amplitude 
decreases, go back through the sync and 
video stages, and make similar scope tests 
to find the origin of the trouble. If the 
sync waveform shows no change in am- 
plitude, some component in the vertical 
sweep circuit is probably drifting in 
value with temperature change. With the 
trouble present, try cooling individual 
components with a chilling spray, and 
watch for the rolling to stop suddenly. 

Persistent Buzz 

I took a Sylvania Chassis 1-533 (cov- 
ered in PHOTOFACT Folder 319-13) into 
the shop for repairs to the sync noise - 
inverter circuit. This problem has been 
cured, but the sound still has a buzz 
which cannot be completely removed 
except by killing the signal. It can be 
minimized by very careful adjustment 
of the fine-tuning control, but is still 
noticeable. Incidentally, the sound has 
normal volume. 

I've replaced all tubes in the sound, 
tuner, IF, AGC, and video sections, 
checked all voltages in these stages, com- 
pletely realigned the sound IF and de- 
tector, checked the B+ filters and the 
2-mfd ratio -detector stabilizing capaci- 
tor, disabled the sweep and high -voltage 
circuits, and even checked the ground 
strap on the picture tube. 

A strange thing, which may be of 
some significance, is that the buzz can 
be partially cleared up by turning the 
AGC control to produce a darker pic- 
ture-just the opposite of the action 
noted in ordinary buzz troubles due to 
overloading. 

E. DURKIN 
New York, N.Y. 

The ACC and fine-tuning controls both 
indicate by their action that a slight mis- 
alignment of the video 11F strip is allow- 
ing the 41.25 -mc sound carrier to re- 
ceive too much gain. By moving either 
control, you are shifting the IF response 
so that 41.25 me falls closer to the trap 
notch on one side of the response curve. 

Chug Chug-Bounce Bounce 
A war -surplus power plant at my sum- 

mer camp provides a 115 -volt, 60 -cps 
AC output capable of furnishing 3500 
watts. When I try to watch TV the pic- 
ture bounces up and down in perfect 
rhythm to the beat of the power plant. 
What's the best way to solve a problem 
like this? 

Louts F. MCMURTRY, JR. 

Stoneham, Mass. 
Since the flicker keeps step with the 

power plant, there seems little doubt that 
voltage fluctuations are producing the trou- 
ble. One of the best ways of overcoming 
this is to operate the receiver from a line - 
regulating transformer. Such units are 
readily available from electronics parts 
distributors. 

we couldn't supply enough then... 

The Cadre 5 -watt Citizens Band Transceiver was the only fully transistorized unit on the market 

when we introduced it 8 months ago. Events proved that those who really needed Citizens Band 

Communication preferred to buy the most reliable unit available, even at a premium price. 

We couldn't meet the demand. Not only did we underestimate the size of the "quality" market, 

but each and every unit had to be put through rigorous quality control and slow, painstaking in- 

spection...including tests under field conditions to assure trouble -free, dependable performance 

in any locale and despite climate and shock environment, 

Today-after 8 months-prodúction has caught up. 

We are ready for additional distributors now. If you're looking to do real volume on the finest 

Citizens Band transceiver available, fill in and mail the coupon below. We offer new distributors 

special introductory terms and a complete sales -building package. And soon to be announcec- 

another Cadre 100% transistorized transceiver, to expand your CB merchandising opportunities 

and boost your CB sales and profits. 

A co F= I INDUSTRIES CORP. 
Commercial Products Division, Box 150, Endicott, New York 

Send complete literature and details of your introductory offer. 
Have your factory representative call on me. 

NAME 

FIRM 

ADDRESS 

City Zone State 
s... 
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beam 
every standard 
electronic part 
you'll ever need 

is pictured and 

described in the 

1962 RADIO 

ELECTRONIC 
MASTER 

JUST 

OUT! 

'62 EDITION 

1600 PAGES 
world's largest electronic catalog 

It's new! Covers all the 
latest parts and equipment 
necessary to repair and 
maintain radio -TV -audio 
electronic equipment. 
It's the world's biggest elec- 
tronics purchasing guide! 
1600 pages, more than 
175,000 items - with 
descriptions, specs, illustra- 
tions and prices. 
It's easy to use! organized 
in 32 product sections for 
rapid references; fully in- 
dexed to save you time. At. 
parts distributors, $3.95 
($4.95 in Canada). 
THE RADIO -ELECTRONIC MASTER 
60 Madison Ave., Hempstead, N.Y. 

Transistorized TV Circuits 
(Continued from page 33) 

to operate in high -gain stages with- 
out oscillating. (Note the neutraliz- 
ing capacitor Cn in Fig. 1.) Because 
of variations in power gain and 
interelectrode capacitance among 
transistors (even those of the same 
type), the neutralizing circuit may 
occasionally have to be modified to 
restore best performance. If you 
ever find it necessary to reneutralize 
an IF stage, the following procedure 
is suggested: 
1. Remove the transistors preceding 

and following the stage to be 
neutralized, and connect a signal 
generator to the primary of T1 
through 10K ohms as shown in 
Fig. 1A. 

2. Connect a scope to the secondary 
of the output transformer through 
a 10K -ohm resistor in series with 
a demodulator probe. Also con- 
nect a 100 -ohm resistor across 
the secondary. 

3. Adjust the generator for an out- 
put level which does not over- 
drive the stage, and tune T1 and 
T2 for maximum waveform am- 
plitude on the scope. 

4. Connect the signal generator to 
the secondary of T2 through the 
100 -ohm resistor, as shown in 
Fig. 1B, and place the scope 
probe on the base of the tran- 
sistor. 

5. Increase the generator output un- 
til a usable sine wave is obtained 
on the scope, and change the 
value of Cn until minimum signal 
voltage is indicated. Increase the 
generator output, and again find 
the value of Cn which gives min- 
imum signal. Continue this pro- 
cess until the generator output is 
at maximum, at which time the 
scope indication should be very 

weak. The stage is now neutral- 
ized. 

Video and Sound 
Transistorized TV sets have crys- 

tal -diode video detectors of the 
same type used in tube sets. How- 
ever, the demodulated signal is not 
fed directly to the video output 
stage, but is first passed through a 
video driver circuit (Fig. 2). This 
is a common -collector circuit ( a 
transistorized counterpart of a cath- 
ode follower); it does not amplify 
the video signal, but is used mainly 
for proper matching between the 
detector and output stages. If the 
low -impedance base circuit of the 
output stage were shunted across 
the detector load, it would consider- 
ably reduce the output that could 
be obtained from the detector. 

A useful fact to remember is that 
the take-off point for the intercar- 
rier sound signal is usually located 
in the output circuit of the driver 
stage. The sound section generally 
includes one or two sound IF's, a 
discriminator or ratio detector using 
crystal diodes, an audio amplifier, 
and a push-pull audio output stage. 

Most sound -circuit troubles can 
be pinpointed by signal injection, 
voltage analysis, or alignment 
checks. On the other hand, probably 
the most useful method of isolating 
trouble within the video section is 
signal -tracing with a scope. The 
voltage amplitude of the video 
signal is particularly important. Al- 
though the picture tubes used in 
transistorized sets require less video 
drive than conventional CRT's, the 
required peak -to -peak voltage out- 
put of the final video stage is still 
quite high by usual transistor -circuit 
standards. The required DC oper- 
ating voltage, higher than that avail- 
able from the main power supply, is 

TV 
REBUILT OR 

ALL TYPES 

$9.95 Including all parts and labor 
(except broken wafers-billed at cost) 

Normally shipped same day received 
90 day full guarantee 
U/V combinations $17.95 

FREE-II Mailing carton sent to you on request 

Phone REpublic 3-9189 

L. A. TUNER EXCHANGE 4611, West Jefferson Blvd. 
Los Angeles 16, California 
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Fig. 5. Flyback circuit produces sev 
eral rectified voltages, but no boost. 

furnished by an auxiliary diode cir- 
cuit that rectifies the horizontal fly- 
back pulses. In addition, the tran- 
sistor is a special unit with unusually 
high emitter -collector voltage rat- 
ings. Since this transistor is operated 
fairly close to its maximum voltage 
limits, it can be expected to develop 
leakage more easily than most tran- 
sistors; this is an important possi- 
bility to consider when a set has 
insufficient contrast. Because this 
trouble may show up only under the 
elevated voltages found in the video 
circuit, direct substitution of the 
transistor is a more positive test 
than checking it on a tester. 

Sync Section 

A transistorized sync separator 
acts as a switch; it is driven into 
conduction by sync pulses in the in- 
put signal, and is nonconducting at 
all other times. Various biasing ar- 
rangements are used to keep the 
transistor cut off between pulses. 
One of the simplest circuits is shown 
in Fig. 3. The transistor is of a type 
which can be driven from cutoff into 
saturation by a composite -video in- 
put of less than 0.5 volt peak to 
peak. The sync pulses in this signal 
are negative -the correct polarity 
to produce conduction of a PNP 
transistor. When saturated, the tran- 
sistor has a very low internal volt- 
age drop between emitter and col- 
lector, and positive pulses with an 
amplitude almost equal to the sup- 
ply voltage are then developed 
across the collector -load circuit. 

Transistor conduction also places 
a small positive charge on C2 in the 
base circuit. This component, to- 
gether with 121, Cl, R2, and R3, 
forms a dual -time -constant "base - 

...Use These: 
Whether it's hi-fi in the home, or CB 
in car, boat, truck, or taxi, custom 
installation jobs jump into the 
big -profit category when you deliver 
high quality at low cost. 

And especially with EICO kits, which 
average 40% less than our own, low, 
wired prices. Wire 'em up yourself 
and pocket the difference -with your 
customer's blessing, because if you 
build the components yourself, it's 
custom-made all the way through! 

But kit or wired, EICO's all-out, 
no -compromise engineering, EICO's 
strikingly dramatic beauty, and 
EICO's fantastically low prices 
provide all the ingredients necessary 
for big profits on custom jobs. To put 
it simply: Yoti Profit from 
EICO Excellence. 

Deluxe Citizens Band Transceivers 
Kit Wired 

#770: 117 VAC only $79.95 $109.95 
#771: 117 VAC and 6 VDC 89.95 119.95 
#772: 117 VAC and 12 VDC 89.95 119.95 

0 = r 
5 Z ffi 

()(1, ^-K` ., 
NEW TRANSISTORIZED 

STEREO/MONO 4 -TRACK 
TAPE DECK RP100 

Semikit $299.95 Wired $399.95 
Luggage -type Carrying Case $29.95 

Standard 19 -inch Rack Mount $9.95 
(An exclusive EICO product, designed 
and manufactured in U.S.A. Pat. Pend.) 

-&titìimi 
®;' 

FM/AM STEREO TUNER ST96 

Kit $89.95 Wired $129.95 
Inc. FET 

e-. °437 
Oiel. :® 

70 -WATT INTEGRATED 
STEREO AMPLIFIER ST70 

Kit $94.95 Wired $149.95 

40 -WATT INTEGRATED 
STEREO AMPLIFIER ST40 

Kit $79.95 Wired $129.95 

FM -MULTIPLEX 
AUTODAPTOR 
MX99 (Pat. Pend. ) 

Kit $39.95 
Wired $64.95 
Cover Optional $2.75 

Rely on EICO Excellence for your test equipment too: 

AC VTVM & 
AMPLIFIER 
#250 
Kit $49.95 
Wired $79.95 

E/COL;' 
ADD 5% IN THE WEST 

TRANSISTOR 
AND CIRCUIT 
TESTER #680 
Kit $25.95 
Wired $39.95 

G . 

IN -CIRCUIT 
CAPACITOR 
TESTER #955 

Kit $19.95 
Wired $39.95 

For ccmplete catalog of ove 106 EICO kits and wired units -hi-fi, test equipment, 
citizens radio, ham gear -plus name of nearest distributor, write to dept PF -3 

ELECTRONIC INSTRUMENT CO., INC., 3300 Northern Blvd., Long Island City 1, N.Y. 

Export Dept. Roburn Agencies Inc., 431 Greenwich Street, New York 13, N. Y. 

See us at IRE Booth No. 3701 
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WHAT 
ABOUT 
THE 

NEEDLEI 
A Duotone needle, of course. You just 
repaired that phonograph. It's as good as 
new. Except . . . did you remember to 
recommend a Duotone needle? 
Like almost everybody else that customer 
of yours probably hasn't changed the 
stylus since he bought the phonograph. 
Tell him how a worn needle ruins ex- 
pensive records, and tell him to buy a 
Duotone diamond needle. You'll make 
easy profits through easy sales. 
Write for Free 1962 Duotone Needle Wall 

r Chart. See your DUOTONE 
Distributor for Duotone needles. 

WOveei'MA 
COMPANY irrC. KEYPORT, N. J. 

NEED A 110 V. 
A. C. OUTLET? 

IN CAR, BOAT OR TRUCK, 
YOU HAVE IT WITH A 

POWER 
CONVERTER 

Actually gives you 110 volt, 60 
cycle A.C. from your 6 or 12 volt 
D.C. battery! Plug converter into 
cigarette lighter, and operate 
lights, electric shavers, record 
players, electric tools, portable 
TV, radios, testing equipment, 
etc. 

Models from 15 to 300 $1 
Z 

95 
watts, priced as low as LIST 

See Your Electronics Parts Jobber, or Write: 

_WO- 
COMPANY 

1073 RAYMOND AVE. 
ST. PAUL 8, MINN. 

In Canada. ATLAS RADIO CORP. LTD. - Toronto, Ont. 

leak" network that maintains a 
slight reverse bias on the transistor 
in the interval between pulses. The 
bias is self-adjusting to compensate 
for changes in input -signal ampli- 
tude, just as in a sync -separator 
tube circuit. Any trouble that re- 
moves the reverse bias will allow 
video to appear at the collector; the 
same fault could also be caused by 
compressed sync pulses in the in- 
put. If there is too much reverse 
bias, the input signal is very weak, 
or the transistor develops high in- 
ternal resistance, the stage will not 
reach saturation when it conducts, 
and the result will be weak output. 

Some transistor TV sets have ad- 
ditional sync stages-most often a 
phase inverter following the separa- 
tor, Noise limiters or clippers, using 
transistors or crystal diodes, may 
also be included. 

Scope waveforms give the most 
accurate picture of sync -circuit 
operation. Because of the extremely 
low voltages involved, DC voltage 
readings have to be interpreted very 
cautiously to be of any value in 
troubleshooting anything but an ob- 
vious "open -and -short" case. In all 
servicing procedures, be extra care- 
ful to avoid applying too much re- 
verse bias or pulse voltage to sync 
transistors, since they are among the 
most voltage -sensitive types in the 
whole set. 

Vertical Sweep 

Blocking oscillators are currently 
favored for generating vertical 
sweep in transistorized receivers. 
The oscillator usually supplies a 
signal directly to an output ampli- 
fier, as shown in Fig. 4-although 
these two stages are supplemented 
by an intermediate driver transistor 
in some sets. 

Note that all the waveforms in 
Fig. 4 appear "upside down" in 
comparison with conventional tube - 
circuit scope traces; this is due to 
the use of PNP transistors. The 
positive spikes in the oscillator -base 
signal occur as X14 is driven into 
cutoff. At the base of X15, the 
negative -going slope of the sawtooth 
waveform indicates a progressive in- 
crease in forward bias, which stead- 
ily increases the conduction of the 
output stage. Sudden cutoff of X15 
produces the negative spike in the 
collector waveform and causes vert- 
ical retrace of the CRT electron 

DRIVE -SIGNAL 
VOLTAGE 

ON BASE 

CURRENT 

THROUGH 

YOKE 

Fig. 6. Square drive pulse is needed to 
produce a sawtooth current in yoke. 

beam. These observations are ex- 
amples of how sweep troubleshoot- 
ing will call on you to "transistor- 
ize" your thinking, and analyze 
voltages and waveforms in terms of 
their effect on transistor conduction. 

Capacitance and resistance values 
are fairly critical in order to main- 
tain the proper RC time constants 
in the vertical section. Incidentally, 
note that very high capacitance 
values are used, to make up for the 
small resistances required in tran- 
sistor circuits. 
Horizontal Sweep 

You're likely to find a familiar 
type of dual -diode horizontal AFC 
stage in a transistorized receiver. 
The horizontal sweep signal is usu- 
ally generated by a blocking oscil- 
lator, and is fed to a driver or buf- 
fer stage, which not only isolates the 
oscillator from the horizontal out- 
put circuit, but also amplifies the 
drive signal to some extent. A typi- 
cal output stage (Fig. 5) has several 
features in common with tube cir- 
cuits, and also some interesting dif- 
ferences. Flyback pulses are gen- 
erated, as in a tube system; these 
are stepped up to several thousand 
volts by a secondary winding on T 1, 
and then rectified to furnish anode 
voltage for the picture tube. The cir- 
cuit also utilizes a damper diode to 
control the current through the yoke 
while the beam is tracing across the 
left side of the CRT screen. The 
damper merely shunts the output 
transistor, since there is no need 
to develop any boost voltage. The 
resulting circuit simplicity is wel- 
come news to servicemen, and so is 
the fact that all AC and DC voltages 
(exept on the high -voltage second- 
ary of T1) are low enough to be 
safely measured with ordinary test 
equipment. 

The drive signal applied to the 
base of the output transistor has the 
basic waveshape shown in Fig. 6. 
The positive pulse drives the PNP 
transistor into cutoff and triggers 
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horizontal retrace. In the circuit of 
Fig. 5, the pulse amplitude is only 
5 volts peak to peak. Between 
pulses, the drive signal applies a 
constant forward bias to the out- 
put transistor; in effect, it simply 
closes a switch that allows current 
to flow through the flyback -yoke 
circuit. Since this circuit consists al- 
most entirely of inductance, the cur- 
rent builds up gradually and pro- 
duces a sawtooth wave of yoke cur- 
rent as illustrated in Fig. 6. (Actu- 
ally, the beginning of this sawtooth 
is formed by damper current, plus 
a small amount of reverse current 
through the output transistor.) 

A transistorized horizontal out- 
put circuit, like a tube circuit, can 
be damaged by removal of the drive 
signal. In normal operation, the 
trace portion of this signal tries to 
drive the transistor into saturation. 
This has the effect of reducing the 
internal resistance of the transistor, 
and thus allows it to pass heavy cur- 
rent without exceeding its maximum 
power -dissipation rating. However, 
loss of drive may allow an increase 
in internal resistance, without a 
proportional decrease in collector 
current. The transistor then may 
overheat and become shorted, ex- 
posing the flyback and yoke to dam- 
age. 

Before replacing a burned -out 
component in the output circuit, 
check for a normal drive waveform. 
This can be conveniently done by 
removing the output transistor and 
temporarily inserting a resistor (a 
15 -ohm, 1 -watt unit will do) be- 
tween the emitter and base termin- 
als. If a voltage pulse of normal 
amplitude does not appear across 
the resistor, check for oscillator or 
driver defects. 

Power Supplies 

The term, "all -transistor TV set" 
is not quite accurate, even if you 
exclude the picture tube. Present 
sets use one or two tubes to rectify 
the anode voltage for the CRT, 
pending the development of suitable 
high -voltage semiconductor diodes. 
The circuit of Fig. 5 feeds a doubler 
that employs two 5642 subminia- 
ture rectifier tubes. 

The other DC source voltages 
derived from the flyback pulses 
serve almost the same function as 
the boost source in an all -tube set. 
Although they are not essential to 
the operation of the horizontal out- 
put circuit, they may develop cer- 
tain defects (such as shorts) which 
could interfere with horizontal 
sweep and high voltage. The highest 
rectified -pulse potential is applied to 
the accelerating and focusing grids 
of the picture tube; others are used 
as supply voltages for the video out- 
put and other circuits. 

The main power supply of a tran- 
sistorized portable TV set includes 
a rechargeable battery, a rectifier to 
permit operation from the AC 
power line, and provisions for 
charging the battery through the 
rectifier. This relatively complex 
system presents some problems in 
tracing through the switch circuits, 
but also aids in trouble isolation by 
providing a choice of two independ- 
ent power sources. 

Conclusion 
As you can see, working on tran- 

sistor TV will require you to culti- 
vate some new servicing habits. 
These can be developed by blending 
your knowledge of transistor funda- 
mentals with your present TV -trou- 
bleshooting know-how. 

in QUICK and LASTING 
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When New HUSH is applied it will wash -away that dirt, leaving 
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next month PF REPORTER 
... for the SERVICE -SHOP OWNER 
Cost -of -Doing Business Analysis 

Are your overhead expenses under control? 
Here's what our surveys show you need 
to know. 

Blueprints for Service Benches 
Planning to remodel for more efficiency? 
Check these original bench plans, drawn 
to scale. 

Stock Guide for TV Tubes 
This latest revision includes all important 
types needed for servicing the '62 models. 

... and TV SERVICER 
Freak Rasters and Their Causes 

Logical explanations for TV trouble symp- 
toms that look as if they couldn't possibly 
happen. 

Develop Your Own Tube -Test Data 
Certain basic rules apply to all testers. 
Here's how you can set up your tester with- 
out "roll -chart" data. 

Let's Look at Antenna Preamps 
What's behind the booming popularity of 
TV -FM RF amplifiers mounted atop the an- 
tenna mast? 

... and the ELECTRONICS SPECIALIST 
Putting "Silent Sound" to Work 

-explores industrial uses for ultrasonics. 

The Howell Co.'s All Taped Up 
-a success story built around tape re- 
corders. 

Enter my subscription to PF REPORTER 

and send me free book (s) checked. 

i] 3 Years $9.00 

Bill Me 

Take this coupon to your distributor, or mail to: 

Howard W. Sams & Co., Inc. 

2201 E. 46th St., Indianapolis 6, Ind. 

2 Years $7.00 1 Year $4.00 

fl The Troubleshooter's Handbook 
Servicing Industrial Electronics 

3 Servicing TV from Tuner to Picture Tube 
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each year you 
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Test Equipment 
(Continued from page 27) 

being drawn from the supply. 

Multi -Function Equipment 

For those technicians who prefer 
to have all their instruments com- 
bined into one unit, several manu- 
facturers are producing complete 
transistor -radio testers. Many of 
these units contain facilities fór per- 
forming all the tests and trouble- 
shooting techniques mentioned prev- 
iously. In addition, some instru- 
ments contain the necessary cir- 
cuitry for performing in -circuit tests. 
This method saves the technician 
time and trouble in that he does not 
have to remove the suspected com- 
ponent from the circuit in order to 
obtain a go-no-go evaluation. 

With multi -function test equip- 
ment such as this, a technician 
should be able to repair any tran- 
sistor radio without moving from his 
chair. Such equipment lends itself 
to mass -production troubleshooting 
techniques. 

Basic DC Tests With an 
Ohmmeter 

Some basic tests can be per- 
formed with a VOM or VTVM. 
While DC tests are not always con- 
clusive and cannot indicate such 
conditions as a slight decrease in 
gain, they will usually indicate open 
leads and leakage. Only VOM's with 
a 20,000 ohms/volt rating should 
be used. 
Choosing the Correct Range 

There are two precautions to ob- 
serve in using an ohmmeter to check 
transistors: 

1. Do not use the R x 10K or 
higher scale. In most ohm- 
meters, from 9 to 30 volts is 

present at the test leads when 
these scales are being used. 
Needless to say, this voltage 
is above the rating of many 
transistors, and damage might 
occur if the rating is exceeded. 

2. Check the R x 1 scale for cur- 
rent output. A separate milli - 
ammeter, capable of reading 
100 ma, should be connected 
across the ohmmeter leads. In 
most meters, the current will 
read close to 100 ma. RF and 
IF transistors with a low 
diode resistance could draw 
almost this much current from 
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the meter and become dam- 
aged. In general, the R x 1 

scale should be reserved for 
audio power transistors. 

If these two precautions are ob- 
served, an ohmmeter can normally 
be used without fear of damaging 
transistors. 

In performing the following tests, 
the type of transistor being tested 
will determine the range of the ohm- 
meter to be used. In general, the 
R x 100 scale (or R x 1000 if R 
x 100 is not available) should be 
used on all transistors normally 
found in portable transistor radios. 
Open -Lead Test 

This test can be performed while 
the transistor is still in the circuit, 
and is based on the fact that a tran- 
sistor is similar to two diodes con- 
nected back to back. The procedure 
is as follows: 

1. If an open transistor lead 
is suspected, remove power 
from the circuit, apply the 
ohmmeter test leads to the 
base and emitter as shown in 
Fig. 3, and obtain a reading. 
(The polarity of the test leads 
is not important.) 

2. Reverse the leads and again 
note the reading on the ohm- 
meter. There should be a 
marked difference in the two 
readings. 

3. Perform steps 1 and 2 with 
the leads connected between 
the base and collector. 

If the two readings in each case 
are not different, chances are that 
one of the transistor leads is open. 
Since the elements are usually 
shunted by circuit components, the 

0 
`, I 

\'./ 

"Okay - so you're the best TV 
serviceman at the shop. Do you have 
to crow about it every morning?" 

actual values of the readings ob- 
tained are unimportant and should 
not be interpreted as the front -to - 
back ratio of the diode section of 
the transistor in question. A differ- 
ence (even though slight) is enough 
to indicate that diode action is oc- 
curring and there are no open leads. 

One exceptional case in which the 
preceding test will not work is in 
some transistor -radio output stages. 
On some sets, a low reading in both 
directions may occur. When this 
happens, the transistor should be 
disconnected from the circuit and 
tested as described next. 

Front -to -Back Test 

For this test, the transistor should 
be removed from the circuit. The 
ohmmeter leads are connected be- 
tween the base and emitter and then 
reversed (the R x 100 scale should 
be used in each case). In one direc- 
tion, the resistance should read near 
the top of the scale; in the other, 
the reading should be below 1000 
ohms. The same procedure is then 
used to obtain the front -to -back 
reading between the base and col- 
lector. 

If the readings obtained in the 
tests vary greatly from those ob - 

THAT SOLVES AL YOUR TV TUNER PROBLEMS 

ONE PRICE 
. do you have the time to fool around drilling, 

sawing, filing ... trying to make a "Universal" 
replacement tuner fit in place of the original? 
... do you have all the expensive instruments and 
equipment to complete the alignment so essential 

9 9 5 

after each tuner repair or replacement? 
. can you spare the time repairing and adjusting 

your own TV tuners and can you charge enough 
to justify the time spent? 
A Castle Overhaul eliminates every one of these problems. 

Castle replaces all defective parts, (tubes and 
major parts are extra at net prices) and then 
aligns your tuner to the exact, original specifi- 
cations. 
Simply send us your defective tuner complete; in- 
clude tubes, shield cover and any damaged parts 
with model number and complaint. 

Send for FREE Mailing Kit and complete details. 

ALL MAKES 

VHF TUNERS 
UHF TUNERS 
UV COMBINATIONS* 
*UV combination tuner 
must be of one piece con- 
struction. Separate UHF 
and VHF tuners with cord 
or gear drives must be dis- 
mantled and the defective 
unit sent in. 

90 Day Warranty 

CASTLE Pioneers in 

TV TUNER SERVICE, INC. 
5710 N. Western Ave., Chicago 45, Illinois 653 Palisade Ave., Cliffside Park, New Jersey 

In Canada: 136 Main St., Toronto 13, Ontario 

TV Tuner Overhauling 
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ANEW: TWO MAJOR 
SAMS PUBLICATIONS 

COMPUTER BASICS 
THEORY DESIGN OPERATION 

TESTING MAINTENANCE 
The definitive 5 -volume study of electronic 

computers-past, present and future... 
The most comprehensive work ever pub- 
lished on computers. Developed for use by 
the U. S. Navy at a cost of over $250,000, 
this 5 -volume study, based on the work of a 
team of qualified experts in the field of com- 
puters has been prepared by the well-known 
scientific writing organization, Technical 
Education And Management, Inc. Invalu- 
able to anyone engaged in the manufacture, 
use, repair or study of computers. 
Vol. 1. Introduction to Analog Computers 
Vol. 2. Analog Computers-Mathematics & Circuitry 
Vol. 3. Digital Computers-Mathematics & Circuitry 
Vol. 4. Digital Computers-Storage & Logic Circuitry 
Vol. 5. Computer Organization, Programming & 

Maintenance 

Over 1200 pages; 955 illust.; handsome slip case 

Prepublication Price (until Jan. 31, 1962).. $19.95 
(Regular price thereafter, $22.50) 

HOWARD W. SAMS 

MODERN DICTIONARY 
OF ELECTRONICS 

This authoritative 
reference volume, 
compiled by Rudolf 
Graf, is the most 
comprehensive dic- 
tionary now avail- 
able on electronics. 
Defines over 10,000 
words and terms; 
includes more than 
350 illustrations. 
Over 350 pages; 6 x 
9" hardbound. 

Prepublication Price (until Feb. 15, 1962) $5.95 
(Regular price thereafter, $6.95) 

SPECIAL 

PREPUB 

SAVING 

Order from your Sams Distributor 
or send coupon below 

r -I 
HOWARD W. SAMS & CO., Dept. A-133 
1720 E. 38th St., Indianapolis 6, Ind. 
Please send me: 

5 Vol. Computer Basics (CSS) Prepub Price;19.95 

Modern Dictionary of Electronics (DIC-1) Prepub 
Price $5.95 

D Check enclosed (postage paid) 

Name 

Address 

tained with a normal unit, the tran- 
sistor is probably faulty. 
Leakage Test 

This test is also performed with 
the transistor out of the circuit. The 
ohmmeter is connected between the 
emitter and collector (the base is 
left open )and a reading obtained. 
The leads are then reversed and an- 
other reading taken. It is unimpor- 
tant whether readings are consider- 
ably different or exactly the same, 
as long as they are both above the 
minimum acceptable value. Norm- 
ally, the IF -RF types will read 
above 5000 ohms in both directions, 
while audio transistors may read as 
low as 500 ohms. Some transistors 
may read almost maximum resist- 
ance on the R x 100 scale. This is 
all right, provided the previous tests 
did not indicate an open lead. 

A unit which reads lower than the 
minimum specified above is con- 
sidered excessively leaky and should 
be replaced. 

Individual Needs 
The test equipment available for 

transistor -radio work seems to be 
keeping pace with the radios them- 
selves. With such a wide variety of 
test equipment on the market, a 

technician should be able to pick 
and choose the type most suited to 
his own ability and need. In fact, a 
complete transistor - radio repair 
center can be set up at a minimal 
cost and with a relatively small in- 
ventory of test equipment and spare 
parts. 

"What do you mean, there'll be a 
slight additional installation charge!?" 

the 
business -like 

approach 

155211 

to 

SERVICE 
CHARGES 

and 
RECORD 
KEEPING 

For customer's prices 
on every replacement 
part, plus flat rate and 
hourly service charge 
data, regional and 
national. Dave Rice's 
OFFICIAL PRICING 
DIGEST, listing over 
63,000 items. $2.50. 

AVAILABLE FROM YOUR DISTRIBUTOR' 

If you want to op- 
erate on a profes- 
sional level, Dave 
Rice's OFFICIAL 
ORDER BOOKS give 
you triplicate forms 
for order, invoice, 
and office records 
...spaces for tubes, 
parts, serial num- 
bers, labor and tax 
charges, signatures, 
etc. 75c per book, 
$6.50 for dust -proof 
box of 10.S 

ELECTRONIC PUBLISHING COMPANY, INC. 

133 N. JEFFERSON ST. CHICAGO 6, ILL. 

PREVENTS 

SURFACE 

SCRATCHES! 
LENS KLEEN AEROSOL 
is an aerosol plastic 
cleaner developed to 
clean plastic TV win- 
dows. Prevents hairline 
scratches that develop 
from conventional clean- 
ing. It is anti -static and 
anti -fogging, and is ex- 
cellent to clean plastic 
TV and radio cabinets. 
FREE buffing cloth with 
every can!!! 

$ 6 oz. can ... .99 net 
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Auto Radio 
(Continued from page 24) 

lector of the driver transistor. Only 
a weak output will usually be heard, 
since a signal fed in at this point 
goes through only one stage of am- 
plification. Progressing from the col- 
lector of the driver stage to the base, 
you can expect some increase in 
signal output; any lack of gain here 
probably indicates something wrong. 
Going on to the collector of the IF 
stage, you may hear little or noth- 
ing when you inject a signal, since 
the harmonics produced in the IF 
range by the noise generator may 
be too weak to be audible without 
some IF amplification. This should 
not be a reason for suspicion just 
yet. 

Go ahead and apply a signal to 
the base of the IF transistor; if you 
hear a good output signal, all is well. 
The output should be about the 
same when a signal is fed to the col- 
lector of the converter transistor. 
Going on to the base circuit of this 
stage, you will probably notice an 
increase in output volume. Although 
some further gain may also be evi- 
dent from collector to base of the 
RF stage, there is a good chance of 
finding no gain (or even a loss), 
since the impedance match between 
the signal injector and the base of 
the transistor may not be too good. 

Injecting a signal at the antenna 
socket to check out the antenna cir- 
cuit, you will probably observe 
slightly less output than when the 
signal is fed directly to the base of 
the RF transistor. 

DC Conditions 

Once a trouble has been isolated 
to one particular stage, you can di- 
rectly attack the problem of finding 
the exact defect. Don't be too quick 
to suspect the transistors, since they 
are just as reliable as many of the 

Fig. 2. DC voltages in transistor cir 
cuit are valuable troubleshooting aid. 

ONLY 
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GUARANTEE 
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types including Nuvistors, Novars, Compactrons, new 10 - 
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A check for troublesome grid Few controls-simple operation 
emission and all common leak- -compact, lightweight size. 
age and short faults in one 
operation. READ ON METER. 

A cathode emission test in spe- 
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ing a VTVM amplifying circuit. 

Convenient fast -find setup in- 
formation in cover. 

A check for filament continuity 
and open elements. 

For full information write or send coupon below to Seco, 
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SECO ELECTRONICS, INC. 
-.4./ 5031 Penn Ave. So., Minneapolis 19, Minn. 

Please send free Model 88 information "How to Test Tubes" 
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other components - perhaps more 
so. 

The first step is to check out the 
DC conditions (both current and 
voltage) in the suspected circuit. 
The majority of troubles will cause 
some disturbance in DC readings. 
Collector, base, and emitter voltages 
alone can tell almost the complete 
DC story, and can often point di- 
rectly to the solution of a problem. 

Let's take the IF stage shown in 
Fig. 2 as an example. As far as DC 
circuits are concerned, almost all 
transistorized stages used in auto 
radios are very similar to this. 
Standardization is aided by the al- 
most exclusive use of PNP transis- 
tors, and by the general adoption of 
12 - volt, negative - ground electrical 
systems in cars. 

The voltage on the base is deter- 
mined mainly by a voltage -divider 
network (R1 and R2) , connected 
from ground to the 10.5 -volt source. 
RI has a much higher resistance 
than R2, and the base voltage (9.3 
volts) is almost as high as the source 
voltage. 

The emitter is connected to the 
10.5 -volt source, and transistor con- 
duction produces a voltage drop 

NEW 

across emitter resistor R3 which 
keeps the emitter voltage slightly 
lower than the source voltage. Note 
that the 9.5 volts on the emitter is 

.2 volts higher than the base voltage. 
This difference is the forward bias 
necessary to maintain normal con- 
duction of the stage. In various 
other low -power stages, the forward 
bias may range from about .1 to .3 

volts, except in the converter stage 
-which may have any value from 
.2 volts of forward bias to .2 volts 
of reverse bias (base voltage higher 
than emitter). Since the base - 
emitter bias is often the key to ex- 
plaining abnormal conduction of a 
stage, this should be the first volt- 
age checked. 

The DC collector voltage depends 
on two factors - the collector cur- 
rent and the resistance of the col- 
lector -load circuit. In Fig. 2, the col- 
lector is returned to ground through 
the low resistance of a coupling 
transformer. The small current 
through this IF transformer pro- 
duces an insignificant voltage drop 
across the load; thus, the collector 
voltage is virtually zero, and is of no 
practical use in gauging transistor 
conduction. However, stages 

KRYLON CLEANER 
LUBRICANT SPRAY 

To service 
volume controls, 
tuners, 
switches 

Cleans away dirt and gummy deposits. Provides a nondrying 
lubricating film on contact surfaces. Gives long-lasting pro- 
tection against corrosion. Comes with 5 -in. flexible plastic 
hose for controlled spraying in hard -to -reach places. 

KRYLON CRYSTAL-CLEAR KRYLON 

A. ACRYLIC SPRAY SPRAY PAINTS 
Protects electronic parts. Choice of 24 standard 
Use on TV, radio, hi-fi, colors and 7 glowing 
transmitting or test fluorescent spray paints. 
equipment. Protects Use for touchup, color 
against humidity, dust, coding, safety, or re - 
corrosion and leakage painting cabinets and 
currents. Long lasting. enclosures. DRY IN 
High dielectric strength. MINUTES. 

RYLoN 

CAMAS 
üEAE í 
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If you prize it ... KRYLON-ize it! 

Contact your Radio-TV jobber or write for 
Krylon's new industrial products catalog 

KRYLON, INC., NORRISTOWN, PA. 

,0.5V 
COMMON SOURCE 

Fig. 3. Voltage drop across emitter 
resistors gauges transistor conduction. 

where either the current or the load 
resistance is greater, a DC collector 
voltage - proportional to the cur- 
rent through the transistor - will 
be found. This reading is especially 
useful in the most common type of 
output stage, where a transistor cur- 
rent of several hundred milliamperes 
produces a voltage drop in excess 
of one volt across the output trans- 
former in the collector circuit. 

On the other hand, little or no 
collector voltage is developed in 
most RF - IF stages, so another 
method must be used to determine 
transistor 
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way of doing this is to measure the 
voltage drop across the emitter re- 
sistor of each stage. This can be 
done by connecting a voltmeter as 
shown in Fig. 3, or almost as quick- 
ly by measuring the emitter voltage 
with respect to ground and sub- 
tracting the reading from the actual 
source voltage. The drop should 
generally be on the order of one 
volt. If it is very much greater, the 
transistor may be shorted. If there 
is no reading, the transistor is not 
conducting - either because it is 
defective or because some compon- 
ent in the stage is open. 

Somewhat greater than normal 
conduction could be due to leakage, 
which is one defect that does occur 
in small transistors. In DC checks, 
the voltage drop across the emitter 
resistor would be high, the emitter 
voltage to ground would be low, and 
the forward bias would appear to 
be high. 

Resistance Checks 

When voltage checks lead you to 
suspect a leaky, shorted, or open 
transistor, you can then turn to a 
transistor tester - or you can use 
simple ohmmeter checks to help 
bring the trouble into the open. You 
can measure between the base and 
emitter leads, or between the base 
and collector, just as if you were 
checking a germanium crystal diode; 
in fact, reference is often made in 
service literature to the "emitter 
diode" and "collector diode." 

Typical results of ohmmeter tests 
are summarized in Fig. 4. Note that 
the R x 100 scale is used; higher 
ranges should be avoided, to pro- 
tect transistors from too -high test 
voltages. The resistance of each 
diode section is measured, with the 
transistor left in the circuit; then the 
ohmmeter leads are reversed, and 
the measurements are made again. 
A considerable difference in read- 
ings should be noted for each diode. 
This difference, the front -to -back 
ratio, will vary greatly according to 
the shunting effect of the external 
circuit; but the readings will prob- 
ably be within the ranges shown in 
Fig. 4. If the two resistance readings 
for a diode section are both about 
the same, and both high in value, 
the diode is probably open. If the 
readings are both low, the diode 
section is possibly shorted or leaky. 

Try out this test on good transis- 

tor stages, and see what results you 
obtain with your own meter. It 
might be helpful to record these 
readings. 

AGC System 

The results of some DC measure- 
ments are affected by AGC action. 
In fully transistorized auto radios, 
the most common method of devel- 
oping AGC is to take a signal from 
the collector of the IF transistor, 
rectify it, and feed it back to the 
base of the RF and/or IF stage as 
a positive DC voltage. When a 
strong station is received, an in- 

crease in base voltage causes a de- 
crease in forward bias, in turn de- 
creasing the gain of the transistor. 
A simplified AGC circuit is shown 
in Fig. 5. An easy check for proper 
AGC action is to measure the volt- 
age drop across the emitter resistor 
of the affected stage while dialing 
through a strong station. If the AGC 
action is normal, the voltage drop 
will decrease considerably. 

The main cause of trouble in 
AGC circuits is failure of the diode 
or diodes which rectify the IF signal. 
Check the front -to -back ratio of 
these diodes with an ohmmeter, or 
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test them by substitution. 

AC Conditions 

Sometimes a stage will appear 
weak or inoperative in signal -tracing 
tests, but no abnormal DC measure- 
ments will be noted. In such cases, 
look for troubles which would pri- 
marily upset AC operating condi- 
tions - for instance, an open coup- 
ling or bypass capacitor. 

A fairly frequent cause of weak 
amplification in an IF stage is an 
open capacitor in one of the IF 
transformers. This bad component 
can be detected by a trial alignment 

-if one of the transformers cannot 
be peaked, a capacitor across one 
of the transformer windings may be 
at fault. 

Sample Trouble 

Now is a good time to apply some 
of the above procedures to an ac- 
tual troubleshooting problem. This 
case concerns a radio that has slight- 
ly weak output, with distortion on 
strong stations. The servicing pro- 
cedure includes five steps, as indi- 
cated in Fig. 5. These can be fur- 
ther described as follows: 

1. If gain checks cannot pinpoint 
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ment for full alignment of Multiplex 

equipment. Best of all. 

FISHER it costs only $495.00. 

rSave $100 ! Act now! 
If-and only if-you mail this coupon immedi- 
ately, you will receive a $100.00 credit certifi- 
cate toward the purchase of a Fisher Model 
300. This is strictly a pre -production offer- 
pay only $395 - so act now! 

Fisher Radio Corporation 
PF316 

21-54 44th Drive, Long Island City 1, N. Y. 

Please send Multiplex Generator Credit 
Certificate. 
Name 

Address 

L. 
Zone State J 

200 TO 300 OHMS 

LO 

REVERSE 

PROBES pNP 

10 TO 100K 200 TO 300 OHMS 

HI LO 

Fig. 4. Transistor can be checked with 
ohmmeter in same way as crystal diode. 

the trouble, the distortion on strong 
stations should cause suspicion of 
the stage to which AGC voltage is 

applied. In this case, trouble in the 
RF stage deserves consideration. 

2. The first thing to check is DC 
conduction through this stage. The 
voltage drop across the emitter re- 
sistor is found to be much too low, 
with or without a signal applied- 
indicating a lack of normal conduc- 
tion. The problem now is to deter- 
mine the cause of this poor conduc- 
tion. 

3. Remember, the forward bias 
controls the conduction under nor- 
mal conditions. Measuring the volt- 
age between base and emitter proves 
that it is less than the normal .2 
volts. Why? 

4. Either the base or the emitter 
voltage could be off. On measuring 
the base voltage, it is found to be 
higher than normal. What could 
cause this voltage to be high? 

5. Don't forget that the base volt- 
age is determined principally by a 
voltage -divider network. Since AGC 
is developed in this network, some- 
thing in the AGC circuit might be 
defective. The component most 

BASE 

VOLTAGE 

SLIGHTLY 

H 

OUTPUT WEAK 

AND 

DISTORTED 

RF AMP 

FORWARD 

BIAS 
TOO SMALL 

VOLTAGE DROP TOO 

LOW-NO VARIATION 
IN VOLTAGE WHEN 
RADIO IS DIALED 

THROW H STRONG 

STATIONS 

10.5V 

IF AMP 

10 5V 

ROC 

DIODE 

IODE FOUND 

BE SHORTED 

BY RESISTANCE 

MEASUREMENT 

Fig. 5. Steps in troubleshooting an 
AGC fault in all -transistor car radio. 
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likely to be at fault is the AGC 
diode. To check it, a simple meas- 
urement of front -to -back resistance 
should be sufficient. In this case, 
low resistance readings in both di- 
rections indicate a shorted diode. 

Troubleshooting In Brief 

Here is a condensed review of a 
logical step-by-step procedure for 
repairing transistorized auto radios, 
which can make them quick and 
easy jobs rather than profit -losers. 

1. Isolate the Trouble to a Stage 
-become familiar with one piece of 
signal -injection equipment, so you 
will know what output to expect for 
a given input. 

2. Check for Normal DC Con- 
duction-in most stages, it's easiest 
to use the emitter -resistor voltage 
drop as an indication of current 
through a transistor. 

3. Check Emitter -Base Forward 
Bias-if no conduction was evident 
in the previous test, this check helps 
you to determine why. 

4. Check for Open, Shorted, or 
Leaky Transistor - an ohmmeter 
check of front -to -back ratio in the 
emitter and collector diode sections 
will usually do this job. 

5. Check Out AC Circuits - if 
open capacitors are suspected, try 
bridging them with known good 
units. 

6. Check Tuned Circuits - trial 
alignment of the IF transformers 
will uncover troubles that prevent 
proper peaking. 

Remember that careful observa- 
tion of the emitter, base, and collec- 
tor voltages - and of transistor 
conduction - can take you a long 
way toward solving many problems 
in transistorized auto radios. 

"This model's fully transistorized" 

Type "PCT" ... constructed in strong red card- 
board tubes, wax impregnated, one end 
closed, printed circuit board terminals. 
Type "PCTL" . . . has insulated lead out top 
providing for low voltage section. 
For 65 C operation ... recommended for table 
and clock radios ... individually packaged ... 
guaranteed for one year. 

Write today for complete information. 

PLANET SALES CORPORATION 
225 Belleville Avenue Bloomfield, New Jersey 

Leading Publications Confirm -Transistor 
Substitution Is Safe - Transistor Substitution Is Easy 

ONLY 35 
SEMITRON 

transistors 
substitute for 

more than 

RADIO 

TRANSISTOR 

i Fill More Than 95% 
of Your Transistor Needs 

Now you can make transistor replacements safely and easily with 35 selected 
Semitron transistors. Semitron's substitution system satisfies 95% of your 
service needs, ends useless and costly duplication. Substitution is the safe 
way, the most profitable way, to service all transistorized equipment. Carry 
in stock all the replacements you need for 9 out of 10 semiconductor service 
calls. Comprehensive replacement and interchangeability guide, containing 
approximately 2,000 substitutions available. 

Finest quality American -made transistors Full EIA Warranty- 

Every Semitron transistor is inspected and approved for replacement use 

Look for the timesaving Semitron Display at your distributor. 

SEMI IRON SEMITRONICS CORP. 
265 Canal Street, New York 13, N. Y. 

Free 
Replacement 
guide available 
-ask your 
distributor 
or write 
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Mobile Radio (Continued from page 31) 

Picture -Tube Repair Tool 
Also for -5U4, 6SN7, 6BQ6, etc. 

Eliminates that hard 
soldering job 

only $1.25 
each PT -1 

3/32" PIN 

Fix loose pin connec- 
tions in seconds. Pays 

for itself in time saved 
on first job. 3" long. 

Patented 
Intermittent operation of picture tubes due 
to defective solder connections easily cor- 
rected. Provides solid electrical connections, 
can also be used as channel -selector 
wrench and screwdriver. Pin keeps its 

original form. A 3 -in -1 tool. 

3 MODELS 
ELIMINATE SOLDERING 

Makes Solid Electrical Connections 
Phono Pin -Plug Crimper 

Slip wire in "pin 
plug," insert 
in tool, and 
squeeze .. . 

job is done. 

C -rings 1c ea. 

AU -2 
1/8" PIN 

Use end of 
tool to push 
on C -ring for 
ground con- 
nection. 

Ant. plugs, hi-fi, multiple plugs, public 
address, radio and TV tubes, radar, speakers, 
and loop connections. Many, many more uses. 

Model LC -3 for 5/32" pin diameter 
At your parts distributor or write us 

Mfg. Co. 
9853 Chalmers, 
Detroit 13, Mich. 

POWER 
TRANSISTOR 
POPULAR POWER 

TRANSISTOR 

FOR USE AS A 
REPLACEMENT 

IN MOST 

DELCO AUTO 

RADIOS 

REPLACES 
2N277, 2N278, 
2N441, 2N442, 

DS -501. 

Individually packaged 
in a plastic see- 

thru box. 

Cross reference and 

installation data 
included. 

Available in a 
compact attractive 
counter display, 12/carton. 

kWh; ELECTRONICS MFG. CORP. 
365 BABYLON TPKE. - ROOSEVELT, N. Y. 

Fig. 3. Tunable high -IF stage is neutralized by feedback from transformer. 

exactly like that of the PNP tran- 
sistor in Fig. 2A, but the polarities 
are reversed. Notice that the A- 
terminal of the power supply 
is grounded, whereas A+ was 
grounded in Fig. 2A. In this case, 
the base is approximately 0.3 volt 
more positive than the emitter, and 
the collector is about 4 volts more 
positive than the emitter. In Fig. 2B, 
the incoming signal is developed 
across Cl and R1, and the ampli- 
fied output is developed across R4 
and C3. An example of a tunable 
high -IF amplifier is shown in Fig. 
3. In this PNP amplifier, the RC 
combinations used in the base and 
emitter circuits provide correct op- 
erating bias as well as temperature 
compensation. The collector circuit 
of X1 contains a three -winding 
transformer which couples the signal 
to the resonant secondary and also 
to the input of X2. The phase shift 
inherent in the transformer circuit 
presents a convenient means of sup- 

plying feedback of the correct phase 
for stage neutralization. 
Audio Circuits 

Transistors are commonly used 
in the audio sections of both trans- 
mitters and receivers. As shown in 
Fig. 4, the discriminator of a re- 
ceiver is followed by a transistor 
audio amplifier (X1) and output 
stage (X2 and X3) . The combina- 
tion of X2 and X3 constitutes a 
push-pull amplifier. This stage op- 
erates on the same principle as a 
tube circuit; however, since the gain 
of the transistors is affected by tem- 
perature changes, a thermistor is 
used to stabilize the circuit by 
decreasing the ease -emitter forward 
bias as the temperature rises. 

You are undoubtedly familiar 
with the background -noise output 
of an FM receiver tuned between 
station frequencies. In an FM com- 
munications system, this background 
noise level rises sharply whenever 
the transmitter being monitored is 

AUDIO 
OUTPUT 

OF 

DISCRIMINATOR 

VOLUME 

-v 

NOI Si INPUT] 
SQUELCH 

©AUDIO AMP 

-v 

-v 

TH RMISTOR 

+V 

©2 AUDIO OUTPUT 

\+4v SOIELCIED 

-0.3V UNSQIELCIED 
NOISE 
RECTIFIER 

Fig. 4. Audio section with adjustable squelch and stabilized output circuit. 
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+v 

(A) Fundamental -mode Pierce type. 

16:11 

(B) Overtone type for high IF. 
+v 

Fig. 5. Crystal oscillator circuits. 

off the air. To reduce the annoyance, 
a squelch circuit is employed. 
Usually, this circuit cuts off one of 
the audio stages when no signal is 
being received, and the presence of 
a signal turns on the audio amplifier 
so that the incoming message can 
be heard. PNP transistor X4 in 
Fig. 4 is a noise amplifier. When 
no carrier is being received, noise 
pulses are supplied to the base cir- 
cuit of the transistor through a suit- 
able filter. After amplification, the 
noise components are rectified to 
produce a positive DC bias level 
for the first audio amplifier. By use 
of the squelch control, the positive 
DC voltage developed by the noise 
rectifier can be adjusted to achieve 
cutoff of the first audio stage. When 
a carrier signal is received, limiting 
action prevents noise signals from 
reaching the squelch circuit. There- 
fore, the noise -rectifier current is 
reduced; then the audio amplifier 
stage is permitted to conduct and 
amplify the audio coming from the 
discriminator. 

The schematic diagrams for two- 
way radio units show typical voltage 
readings at key test points. Some 
also provide voltage and resistance 
charts. Thus, a DC VTVM can be 
used to locate faults in the transistor 
circuit, and the operation of a 
squelch circuit can be checked by 
making measurements with and 
without an applied carrier signal. 
Crystal Oscillators 

Representative high- and low -fre- 
quency crystal oscillators used in 
two-way equipment are shown in 

Fig. 5A. The type of circuit illus- 
trated in Fig. 5A, a Pierce oscillator 
for use with fundamental -mode crys- 
tals, is employed in the transmitter 
oscillator and in the low -frequency 
second oscillator of the receiver. 

The configuration shown in Fig. 
5B, an overtone or harmonic -type 
crystal oscillator circuit, is a gen- 
erally -used high -frequency local os- 
cillator circuit of the receiver. This 
type of oscillator operates at a 
relatively high frequency in order to 
supply the proper signal to beat with 
the incoming RF and produce the 
high -IF frequency. Third -harmonic 

crystals are often used; in other 
words, the crystal itself and the as- 
sociated circuit are designed to pro- 
duce a strong third -harmonic output. 
With this mode of operation, a 
crystal of reasonable physical size 
can be used to generate a high - 
frequency signal. Efficient harmonic 
generation depends on the proper 
amount of feedback. In the circuit 
of Fig. 5B, the split -capacitor Col- 
pitts feedback arrangement is used 
for this purpose. 

At operating frequencies where 
the receiver oscillator tends to 
become unstable, such as in the 

are 
Stancor 

transformers 

than anybody else's? 

An illegitimate conclusion might be drawn 
from a set of strictly legitimate statistics. 

An impartial independent survey made in 
1961 shows that more servicemen prefer 

Stancor transformers than 
any other replacement line -25%o more 

than the next most popular brand. * 

Of course, this preference does not of itself 
prove anything about relative quality-but 
it does show that a lot of professional service- 
men feel that they get more for their money 
from Stancor. 

And who are we to argue with them? 

ELECTRONICS, INC. 
(formerly Chicago Standard Transformer Corporation) 

3501 WEST ADDISON STREET CHICAGO 18. ILLINOIS 

*According to Brand Name Survey, Chicago, Illinois, May, 1961. This survey has been made 
annually since 1954-and Stancor has come out first every time. 
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400 -mc operating range, its output 
frequency is deliberately kept as low 
as possible in order to provide the 
high degree of stability required. 
The oscillator output is then multi- 
plied to a higher frequency before 
being mixed with the incoming RF 
to provide the high -IF frequency. 

FM Transmitters 
The two-way radio transmitter is 

crystal -controlled for operation on 
one or two frequencies. Modulation 
is most commonly achieved by alter- 
ing carrier phase (rather than fre- 
quency) to obtain an FM resultant. 
As shown in Fig. 1, the phase 
modulator is the next stage follow- 
ing the crystal oscillator. In this 
type of FM, the phase -modulation 
process is rather simple because 
only a limited deviation of the 
crystal -oscillator frequency is re- 
quired. (Depending on FCC assign- 
ment, the maximum deviation of the 
transmitter output frequency may 
not exceed 5 kc or 15 kc.) 

The audio section of the trans- 
mitter consists of a speech amplifier 
and audio clipper. The audio clipper 
(limiter) prevents overmodulation 
(excessive deviation) of the carrier 
due to sharp rises in voltage from 

Fig. 6. Class -C stage for transmitter uses 
combined external and signal bias. 

the microphone when loud noises 
are picked up. 

The multiplier and driver sections 
of the transmitter "multiply" the 
oscillator frequency and modulation 
déviation to the desired carrier 
frequency and deviation; then the 
power amplifier gives a final boost 
to the RF signal before it is fed to 
the antenna. 

Although transistors are most 
frequently used in the audio circuits 
of transmitters, they are sometimes 
found in the RF sections of hand- 
held units and some portable pack 
sets. They are also used in the 
exciter section of higher -power 
transmitters. 

A typical Class -C transistor am- 
plifier for a two-way transmitter is 
shown in Fig. 6. In vacuum -tube 

Class -C stages of the low -power 
variety, only signal bias is used; 
higher -power stages are usually the 
only ones to use a combination of 
signal and external bias. A few 
transistorized Class -C amplifiers also 
use signal bias by itself, but a 

combination of signal and base - 
emitter bias is more often used 
because of the temperature com- 
pensation provided by external 
biasing. 

The excitation to a transistor 
Class -C stage can be judged by 
measuring either base or emitter 
current. As the RF excitation from 
the preceding stage is increased, 
the base current will rise. Inasmuch 
as the base current also flows in the 
emitter circuit, there will be a cor- 
responding rise in the emitter cur- 
rent. 

The collector current can be used 
to evaluate the tuning of the col- 
lector tank circuit. As it is brought 
into resonance, there will be a dip 
in the collector -current reading. 
Since the collector current also flows 
in the emitter circuit, the emitter - 
current indication will likewise dip 
when the collector tank circuit is 
tuned through resonance. As in the 

Specially Formulated for Today's 
Service Needs 

SARGENT RED INSULATOR 
Stops corona discharge and arcing. 
Waterproofs exposed wires and cir- 
cuits. Impervious to moisture and 
temperature variations. Dielectric 
strength exceeds 20,000 volts. Excel- 
lent for use in printed circuit repairs. 
Laboratory tested and approved. 

Giant 16.4 Dealer 
Oz. Can $I.29 Net 

OTHER PRODUCTS IN THE 
SARGENT ELECTRONICS LINE 

Tuner Cleaner, Gear and Parts 
Cleaner, Degreaser, Clear Acrylic 
Plastic, Penetrating Oil, Squeak 
Stopper, Enamels, Lacquers, Metal- 
lics, Engine Enamels, Stop Rust, and 
other Specialties. 

For Free Literature and Prices, Check Your 
Electronics Parts Distributor, or write .. . 

SARGENT 
RED 

ELECTRONICS DIVISION 

;,~ 
«.. n; zo oao 

THE Sargent -Gerke co.© 

ANOTHER SERVICE -PROVED 

PR EC75707V1 INSTRUMENT 

NEW MODEL CR -60 
PICTURE TUBE TESTER 

AND REJUVENATOR. 

HEATER VOLTAGE 

CONTINUOUSLY 

VARIABLE 

FROM 1.5 T0 12V 

INDEPENDENT OF 

LINE VOLTAGE 

VARIATIONS 
At last a picture -tube tester that can't become obsolete! Operating on the 

proven true "Beam -Current" circuit method, the CR -60 is a time and labor 

saver that pays for itself many times over. Tests and rejuvenates all picture 

tubes - black & white (110°, 114°, low G2) and color (each gun separately). 

Renews tube life. checks and repairs shorts, leakage, opens and low emission. 

Determines need for booster and predicts probable tube life. Portable, leather- 

ette -covered case. See your PRECISION distributor or write. Net only $64.95 
This and all other PRECISION PRODUCTS are guaranteed for one full year 

PRECISION APPARATUS CO.,INC. 

SUBSIDIARY OF PACOTRONICS, INC.. 70-31 84th ST., GLENDALE, NEW YORK 
Producer of Paints and Chemicals for Over 60 Years 

P. O. Box 729 INDIANAPOLIS 6, INDIANA 
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RF SIGNÂLI 
FROM OSC 

MODULAI I M 
CONTROL 

Fig. 7. Driver prepares audio signal for 
application to phase modulator X2. 

vacuum -tube counterpart of this 
stage, any load placed on the output 
tank circuit will cause a rise in the 
DC component of current flow. In 
other words, the collector current 
and the emitter current will rise 
when the next stage or an antenna 
is coupled to the collector tank 
circuit. 

It is apparent that the tune-up 
and servicing of a transistor Class -C 
amplifier does not differ too much 
from the procedure followed with a 
vacuum -tube circuit. Meter reading 
can be used for tune-up purposes 

and for tracing the presence of 
signals through the transistor RF 
stages. 

A typical audio driver and phase 
modulator are shown in Fig. 7. The 
input circuit to the base of driver 
X1 contains a pre -distortion (post - 
clipper filter) network, which re- 
moves spurious high -frequency com- 
ponents that may be generated in 
the normal voice -peak clipping pro- 
cess. In addition, this network 
provides the particular audio -equal- 
ization characteristic needed for 
generation of a proper FM wave 
using the phase -modulation tech- 
nique. In a pure phase -modulation 
process, the resultant modulation 
deviation for an audio signal of a 
given magnitude is greater at high 
audio frequencies than at low fre- 
quencies. The pre -distorter network, 
by reducing the relative amplitude 
of the higher -frequency components, 
makes certain that the deviation of 
the FM wave is relatively uniform 
for all audio -frequency components 
of a fixed amplitude over the desired 
voice -frequency range. 

The amplitude of the audio ap- 
plied to the phase modulator is 

determined by the setting of the 

modulation control in the emitter 
circuit of X1. This control deter- 
mines the amount of degeneration 
present in the audio driver, and 
therefore controls the amplitude of 
the audio signal supplied through 
the coupling capacitor to the base 
of the modulator. 

In aligning a transmitter, this 
control is adjusted only while the 
transmitter output is monitored on 
a modulation meter. With an audio 
input signal of a given amplitude, 
the control is varied until the devia- 
tion is at a recommended level. 
Remember, it was explained that in 
some two-way radio services the 
maximum permissible deviation on 
voice peaks is 15 kc, while in others, 
the maximum deviation allowable is 

only 5 kc. The setting of the control 
is an important service adjustment. 
If inadequate deviation exists, the 
quality of transmission is reduced. 
If there is too much deviation, the 
transmitted frequency is likely to 
exceed the FCC -specified tolerance 
and cause interference on adjacent 
channels. 

The modulator in Fig. 7 operates 
as an inverted common -base circuit. 
The audio signal is applied to the 

9 

this... 
seems 

like this... 
when you 
use this! 

Fisher FM tuners are the world's most sensitive. 
A simple under -the -rug dipole will seem to perform like a multi -element 
Yagi when there's a Fisher tuner at the end of the lead-in. Even the least 
sensitive of the new Fisher FM Stereo tuners with built-in Multiplex needs 
no more than 0.7 microvolts for 20 db quieting (2.2 microvolts IHFM); the 
most sensitive breaks all records with a 20 db quieting sensitivity of 0.45 
microvolts (1.5 microvolts 1H FM)! This kind of sensitivity can laugh at weak - 
signal areas ... and makes up the important difference between mono 
and stereo FM sensitivity requirements with margin to spare. Explain Fisher 
tuner performance to your next customer with FM reception problems. 

f --USE THIS COUPON FOR DETAILED INFORMATION --1 
Fisher Radio Corporation 
21-24 44th Drive, Long Island City 1, N. Y. 

Please rush free literature and complete 
specifications on all Fisher FM Tuners and Receivers. 

NAME 

ADDRESS 

CITY ZONE STATE 
PF-301J 
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Fig. 8. Expected results of ohmmete 
reading between two transistor leads 

base, while the RF signal is present 
at the collector and the base. The 
amount of phase shift of the RF 
wave depends on the changes in 
base voltage with audio modulation. 
The output FM wave is then passed 
on to the next amplifier of the 
transmitter. 

Servicing Methods 
Techniques similar to those used 

in troubleshooting and aligning 
ordinary transistor radios can also 
be used in the transistor stages of 
two-way radio equipment. In -circuit 
transistor testers are very useful 
because they can check not only 
the transistor parameters, but the 
associated components and wiring 
as well. This type of tester often 
includes a signal source that is use- 
ful for tracing continuity through the 
printed circuits usually employed in 

transistorized equipment. 
If convenient, transistors can be 

checked by substitution. Resistance 
readings from base to emitter and 
base to collector are also helpful, 
if they are wisely interpreted. In a 
normal transistor, the resistance 
reading will be low if the two ele- 
ments are biased in the forward 
direction by the battery in the ohm- 
meter, or high if reverse -biased. The 
results to be expected are sum- 
marized in Fig. 8. (For additional 
transistor testing information, see 
"Test Equipment for Troubleshoot- 
ing Transistor Radios" in this issue.) 

Do not remove or replace tran- 
sistors while the power is on, and 
be extra careful to avoid accidental 
short circuits which may cause tran- 
sistor damage. If a transistor being 
replaced is part of a heat -sink 
assembly, make certain that the 
installation is made properly and 
securely. Sometimes a heat sink is 
electrically insulated by anodized 
aluminum spacers. Be on the alert 
for such features, and follow re- 
placement instructions carefully. 

Actually, transistors are depend- 
able enough that frequent testing 
and replacement is not necessary. 

Hence, the serviceman should con- 
centrate on other possible defects 
before routinely checking transistors. 
Be certain to check the voltages 
at all transistor terminals in sus- 
pected stages; also, use signal -trac- 
ing to isolate your suspicions to a 
particular stage. 

The use of key test points and 
test sockets in two-way radio equip- 
ment is particularly helpful both in 
tune-up procedures and in trouble- 
shooting. Most units include test 
points for checking key supply volt- 
ages, thereby providing a fast means 
of isolating trouble to the transmit- 
ter, receiver, or power supply. In 
the receiver, test points are almost 
always included at the limiter and 
the FM demodulator output, and 
others are often available for con- 
veniently checking the audio output 
of the receiver and the squelch cir- 
cuit. Test points are also provided 
in the transmitter for measurement 
of important base or emitter cur- 
rents. It is usually easy to evaluate 
the excitation to each RF stage in 
the transmitter. These plentiful test 
points greatly simplify signal -tracing, 
alignment, and isolation of trouble. 

JUST WHAT YOU NEED 

FOR TESTING TRANSISTORS 

Plug this instru- 
ment into any 60 
cps, 95/130 volt 
circuit and get a 
stabilized source 
of direct current, 
adjustable over a 
range from 0 to 
45 volts DC, with 
current output 
0/2.5 amperes. Filtered direct cur- 
rent output range 0/45 volts, 0/2.5 
amperes is continuously adjustable 
and stabilized ±1% at any setting 
regardless of alternating current 
fluctuation. Voltage regulation is 
approximately 5% between full load and no load at full 
voltage setting. 
This DC Power Supply instrument is ideal for use in tran- 
sistor testing, circuit testing, to provide regulated voltage 
for light testing, eliminates the need of batteries by supply- 
ing exact DC voltage required. 
Write for Bulletin 17-BLO1 which gives full details and 
models available. 

AC to DC 
POWER 
SUPPLY 

ACME ELECTRIC CORPORATION 
943 Water St. 5423499/1952 Cuba, N. Y. 

SIGNAL TRACER 
Checks all stages from Antenna to 
Speaker or Picture Tube. Tests micro- 
phones, appliances, pickups, transform- 
ers, speakers, resistors, condensers, etc. 
Model 202 (wtih AF Probe) Net$37.50 
Model A Probe 

(RF Demodulator) Net 4.50 
Model B Probe (RF Demodulator, 

Amplifier) Net 7.50 

g 

TELEVISION CLARIFIER 
. Removes annoying signals that cause 

picture distortion in TV receivers from 
FM, amateurs, shortwave, diathermy, 
ignition, and adjacent channels. Ghosts, 
lines, herringbone patterns, tears, and 
wavy effects are removed or reduced 
simply by adjusting the two control 
knobs on this NEW type INTERFERENCE 
ELIMINATOR. Net $4.50. 

PRECISION ELECTRONICS, INC. 
9101-0 King Ave., Franklin Park, Illinois 
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For further information on any of the following items, circle 
the associated number on the Catalog & Literature Card. 

Capacitor Checker (40L) 

Capacitors can be checked 
either in or out of circuit with 
the EICO Model 955. The test- 
er includes a Wien bridge to 
allow in -circuit capacitor meas- 
urements even when shunt re- 
sistances are comparatively low. 
Capacity is read from a 4" lu- 
cite dial after it has been : d- 
justed to a "null" by an RC 
Balance Control. The control is 
calibrated in RC product, and 
has two ranges-.6 to 10.5, and 
7.0 to infinity. Price of the kit 
is $19.95; the wired unit is 
$39.95. 

Transistor -Radio Wrench (41L) 
Designed to release the span- 

ner nut found on external an- 
tenna and earphone jacks of 
many imported transistor ra- 
dios, a special wrench manu- 
factured by Xcelite is available 
in two sizes. Both the 1/4" and 
the 5/16" size have a plastic 
handle and a pocket clip. A 
guide pin centers the tool and 

projecting keys fit slots in the spanner nut, which must be 
removed before the chassis can be lifted from the case for 
servicing. Price is 80e for either size. 

Transistor Transformers (42L) 
Three new transistor transformers -- a driver, an output, 

and a power unit are available from Stancor. The driver unit 
(TA -6I) has a turns -ratio primary to secondary of 1:1 and a 
DC resistance of 1.8-ohms/winding. TA -62 is an output trans- 
former with a 4 -watt power rating. It has a 25 -ohm primary 
and a 4 -ohm secondary. Maximum primary DC ma is 400. 
The third unit (P-8196) is a capacitor -input -filter power trans- 
former that will deliver 45 VDC from a 117 VAC line. 

Multiband Portable (43L) 
The "Trans -World" Model 

6523 is a 10 -transistor 3 -band 
portable by Channel Master. In 
addition to the broadcast band, 
the radio covers the range from 
2-18 me in two additional 
bands. The unit features a 
monopole "telescoping" whip 
antenna, a push-button dial 

light, and a high -low tone control switch. The "Trans -World" 
operates on four 11/2 -volt "C" batteries and lists for $74.95. 

Auto Radio Transistors (441) 
The serviceman's assortment 

(No. 5PT) of five replacement 
power transistors from Semi- 
tronics includes five PNP types 
consisting of a high -wattage, 
medium -wattage. and low -wat- 
tage units, a replacement for 
2N155 and 2N176 types, and a 
PT501 replacement for high - 
wattage stud types. In all, more 
than 100 transistors can be re- 
placed by the assortment, as 
shown by the interchangeability 
guide included with the pack- 
age. 

two 

High -Power Portable CB (45L) 
Transmitter power of the 

Osborne "Duo-Com 120" pock- 
et Citizens band transceiver is 
one watt. The 11 -transistor unit 
includes a double - conversion 
superhet receiver with noise -im- 
mune squelch circuit; power is 
furnished by a rechargeable 
nickel -cadmium battery. A reg- 
ular CB license is required for 
operation. Size is 15/e" x 4" x 
43/4"; weight is 28 oz; price is 
$149.50, less battery. 

Power Supply (46L) 
Intended for servicing all types of auto radios and per- 

sonal transistor sets, the Delco P-612 offers two output ranges: 
0-8 volts at 8 amps, and 8-16 volts at 5 amps. Featuring less 
than .01% ripple at full load, the supply has front -panel 
meters for both voltage and current. The unit operates on 
105-120 VAC at 120 watts and measures 111/4" x 53/4" x 53/4". 

Heavy -Duty Soldering Kit 
A new utility case made of 

polypropylene is offered by 
Weller in the 8250AK heavy- 
duty soldering kit. The self - 
hinged case encloses a 250 -watt 
soldering gun, a smoothing tip, 
a cutting tip, a wrench, and a 
supply of solder. List price for 
the complete kit is $14.95. 

(47L) 

Transistorized Amplifier (48L) 
No input transformer is re- 

quired for telephone line input 
to the McMartin Model LT -80 
transistorized audio/PA ampli- 
fier. The unit is rated at 20 
watts peak power (8 watts con- 
tinuous) and has a frequency 
response of 50-10,000 cps at 8 
watts. Measuring 9" x 7" x 41/2", the Model LT -80 has pro- 
visions for 4 inputs and various output impedances from 4 to 
600 ohms. List price is $94.00. 

Transistorized Service Aids (49L) 
Two pen -size service aids are 

available from Don Bosco. The 
"Mosquito" is a transistorized 
signal injector which weighs 
one ounce and can be coupled 
without leads to magnetic pick- 
ups and circuits. Featuring a 
wide frequency range (mid - 
audio to high RF), it is espe- 
cially useful for transistor -ra- 
dio servicing. The "Stethotrac- 
er" is a miniaturized signal - 
tracer which will demodulate 
and amplify signals in the 
microwatt range and is useful 
for locating hum, oscillations, 
ground loops, and breaks in printed circuit boards. The "Mos- 
quito" is priced at $9.95, and the "Stethotracer" is $29.95. 

FM Antenna (501) 
Minimum gain of 26 db over 

a folded dipole is featured in 
the "Stereo-Tron" transistorized 
antenna by Winegard. The unit 
is gold anodized and has a fre- 
quency response of 88 to 108 
me within 1/4 db. The "Stereo- 
Tron" is available in two 
models: PF -8 for 300 -ohm twin - 
lead or PF -8C for 75 -ohm coax. 

Radio Parts Kits (511) 
Several transistor -radio parts kits are available from Com- 

ponents Specialties Co., Inc. A four -speaker kit (SPK-4) in- 
cludes 2", 21/4", 21/2" and a 23/4" 8 -ohm speakers. Three dif- 
ferent subminiature electrolytic -capacitor kits contain values 
from 5 to 100 mfd. Also available is a plastic box containing 
21 polycarbonate capacitors. A complete line of earphones is 
also offered. 
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Try This Handle! 

o \1`` 

Bull Driver 
Here's the best handle you've ever 
seen on a screw driver! 
Try it for grip. Ah! Real Comfort. Try 

it for ruggedness! Feel how that big 
handle lets you apply more power! 
Tough jobs go fast, easy! 
The blade? It's made of the finest 

heat treated chrome vanadium 
steel to far exceed U. S. Torque 

Standards for strength. 
Technicians have asked for 
this better, bigger handled 
driver and now VACO, Amer- 
ica's Leading Screw Driver 
Manufacturer, has made it 
available. Try a Bull 
Driver today. There is 

nothing else like it! 

Look For This Display At Your Jobbers 

VACO COMPAR-O-GRAPH lets you COMPARE 

Bull Driver with a standard screw driver. 
See and feel the powerful difference! 

VACO PRODUCTS COMPANY, 311 East Ontario St., Chicago 11, III. 
In Canada: Vaco -Lynn Products, Ltd. and Atlas Radio Corp. 

Tube Manual (52L) 
The latest edition of the RCA Tube Manual (RC -21) con- 

tains 480 pages of data on over 900 receiving tubes. Also in- 
cluded is data on more than 100 types of black -and -white and 
color picture tubes. The circuits section has been expanded 
and contains 26 circuits: included are several broadcast re- 
ceivers; two -channel stereo amplifiers; preamplifiers, mixers, 
and tone control circuits; and an intercom set. Price of the 
manual is $1.00. 

Stereo Cable (53L) 

No tools are needed to install 
the new Switchcraft molded 
cable assembly. Used to con- 
nect a stereo mixer to a stereo 
or monaural tape recorder, the 
assembly features color - coded 
molded plugs that fit a stand- 
ard phono jack. Constructed of 
tandem stereo cable with in- 
dividual shields, the complete unit (Part No. 10FK25) has a 

list price of $4.00. 

° ,.. . 

Wiring Tool (54L) 

Available in three sizes, Tsirl-Con makes quick, neat, secure 
connections of resistors, capacitors, and pin plugs and wire 
ends. The tool is especially useful in printed circuits and tight 
spots such at TV tuners. Other uses include repair of leads 
broken off close to transformer windings and lengthening pig- 
tails. The tool is priced at $2.00 for any of three available 
sizes-No. 1 fits 18 -gauge wire, No. 2 fits 16 -gauge wire, and 
No. 3 is used for 13 -gauge wire. 

Mulitple Adapter (55L) 

Four tubes and a germanium 
diode are employed in the Bo- 
gen PX60, a multiplex adapter 
which provides a frequency re- 
sponse from 50 to 15000 cps 
±3 db. The unit features dis- 
tortion of less than 1%, and a 
hum level of -60 db. It meas- 
ures 41/2" x 9" x 41/2", and 
weighs 71/2 lbs. Built-in filter- 
ing suppresses interference from commercial 
Price of the PX60 is $69.50 (slightly higher in the West). 

Adjustable Hole Cutter (56L) 

An adjustable tool which cuts 
holes of any diameter between 
11" and 21/2", the Zoron Z - 
saw fits any drill that employs 
a 1/4" chuck. Supplied with the 
saw is an extra set of blades 
for cutting metal. To adjust the 
size of the cut, the lock nuts at 
the top can be loosened to per- 
mit the bottom plate to be ro- 
tated until the blades are set at 
the desired diameter shown on 
the scale. The cutting action is 
performed with the tool square 
to the surface to be drilled. 

Stereo Amplifier ,57L) 

A presence -rise switch that 
boosts frequencies near 2800 
cps to dramatize vocalists and 
certain instruments, is featured 
in the Sherwood Model S-5000 
80 -watt stereo amplifier -pream- 
plifier. Other features include: 
a 12-db/octave scratch and 
rumble filter; low hum and noise level, 60 db down at 8(1 watts 
on the phono channel; and 1.2 -millivolt phono sensitivity. Four 
low-level and eight high-level inputs are provided in the S-5000 
which has a net price of $199.50 ($204.50 with case). 

PA Loudspeakers (58L) 
A power -handling capacity of 25 watts allows the Electro- 

Voice LR -4 and LR4S line radiators to be used in a wide 
variety of both indoor and outdoor installations. Unwanted 
high -frequency radiation at the ends is controlled in the LR4 
by its curved design, while the LR4S contains an electrical 
filter network which restricts reproduction of higher frequencies 
to the central loudspeakers. In addition, the LR4S is weather- 
proof. 

multiplex signals. 
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Tube Tester Adapters (591) 
Three socket adapters for use 

in checking new tube types 
(Nuvistors, Compactrons, and 
Novars) with Jackson tube test- 
er Models 648, 658, and 598, 
are now available from dis- 
tributors. The adapters plug 
into existing sockets and can be 
purchased in a "package" at 
$9.25. If purchased separately, 
the Nuvistor adapter is $2.95, 
the Novar unit is $3.75, and 
the Compactron adapter is 
$4.55. 

Two -Speed Tape Recorder (60L) 

Service -Engineered" 

SERVICE AIDS 

fN[t2M01Ha[ m 111101125 

Among the features .offered 
in the Sampson Model SFC62N 
tape recorder are: fully auto- 
matic 2 -speed (33/4 & 71/2 IPS) 
control, a tone control that op- 
erates on both record and play- 
back, a neon recording -level in- 
dicator, a pause and edit con- 
trol. and separate jacks for 
microphone, external speaker, 

and radio -phono. The unit, which weighs 161 lbs., has a 
frequency response of 150 to 8500 cps at 71/2 IPS, and is priced 
to sell at under $100.00. 

Crystal Switches (61 L) 

Designed to increase the 
available transmitting channels 
from two to six on Model CB - 
27 transceivers, the Regency 
CS -6 crystal switcher provides 
push-button selection for in- 
stantaneous channel changes. 
Either fixed or mobile stations 
can be adapted to push-button 
operation. In fact, the unit may 
be used with other CB trans- 
ceivers to add crystal -controlled 

receiving channels. The case measures 61/4" x 3" x 11/4" and 
has a nickel -plate finish. Net price of the CS -6 is $19.95 
(less crystals). 

Nibbling Tool (62L) 
A hand -operated tool that 

cuts round, square, or irregular 
holes to any size over 7/16", 
the Adel Nibbling Tool can be 
used to cut holes for mounting 
components on chassis. The cut 
is started by drilling a 7/16" 
hole. The cutter is then in- 
serted and the hole is "nibbled" 
to size. The tool can also be 
used for notching clearance on 
flanges of airducts or cabinets. 

Tube Tester (631) 
A new dynamic mutual con- 

ductance tube tester from Mer- 
cury is characterized by push- 
button settings. Known as the 
Model 1200, the unit will test 
tube types with all basing ar- 
rangements, plus black -and - 
white picture tubes, transis- 
tors, and batteries. In addition 
to transconductance tests, the 

Model 1200 tests for shorts, leakage, gas, and grid emission. 
Price is $119.95. 

Replacement Transformers (64L) 
Several replacement transformers have been added to the 

Merit line: FM 259 (10.7 me FM IF) replaces Westinghouse 
235V058H01; TV 157 (second sound IF) replaces Philco 32- 
4745-2; TV -158 (4.5 -mc trap and transformer) replaces Philco 
32-4688-10; TV232 (sound discriminator) replaces Philco 32- 
4735-1; TV -234 (4.5 -mc quadrature coil) replaces Westing- 
house 230V007M02; TV235 (4.5 -mc ratio detector) replaces 
G -E WT56X41; TV -237 (sound take-off) replaces Admiral 
72C132-19; and TV -238 (4.5 -mc second sound IF) replaces 
Olympic CL4021. 

PRODUCT 
NEWS from EPL 

...nothing cheap 

but the price! 
Compare performance, filtering, quality, output 

2121 

New DC Power Supplies 
Guaranteed 1 Year 

They'll sell you on sight. Never 
before has so much value and per- 
formance been packed into a com- 
pletely assembled power supply. 
Auto radio...Use EC -2 for all servicing needs. Use 
EC -1 for "warm-up" and "check-out" or as low cost 
power source for FM and AM demonstrations. 
Transistor portable servicing ... Ideal as a hum -free 
DC voltage source. 

Research and development work ... Reliable perform- 
ance for wide application in industry and laboratory. 

oi3 e'.®` 

Save bench 
space. Only 
103/4" x 43/4" x 
61/2" ... use vertilly or 
horizontally. 

DC VOLTAGE OUTPUT 

AMPERAGE OUTPUT 

RIPPLE 

REGULATION 

METER 

DC IMPEDANCE 

PANEL FEATURES 

EC -2 
0-16 VDC continuously 
adjustable 

0.5 ADC 

0.5% at 5A 

1.8 V/A 
0-20 V/0 10A 

1.8 ohms 
On -off switch, pilot 
light, meter function 
switch, variable volt- 
age control, insulated 
binding posts, fuse, 
6' cord. 

Write for Complete Line Catalog 

Since 

EC -1 
12 VDC (adjustable) 

0.5 ADC 

0.5% at 5A 

1.4 V/A 

1.4 ohms 

4 -position voltage ad- 
justment switch, pilot 
light, wing nut output 
terminals, 6' cord. 

PS -561 
Available Now at 
Your Electronic 
Distributor. 

ELECTRO PRODUCTS 
LABORATORIES 
4501-T Ravenswood, Chicago 40, 111. 

LOngbeach 1-1707 
Canada: Atlas Radio Ltd., Toronto 

1936 . . . Pioneers in Low Voltage DC Power Supplies 
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ANTENNAS & ACCESSORIES 
1L. CUSH CRAFT -8 -page catalog (No. 62) 

describing complete line of amateur com- 
munication antennas; both UHF and 
VHF types listed. 

2L. GAM -Catalog sheet giving specifica- 
tions on miniaturized TG -2-R VHF 
mobile antenna that is designed to mount 
on top of vehicle or in other restricted 
spaces. 

3L. JFD-Descriptive and promotional lit- 
erature plus sales aids for new "Transis- 
Tennas"; also complete set of specifica- 
tions for outdoor and indoor TV anten- 
nas and accessories, including exact re- 
placement antenna data. See ad pages 
44-45. 

4L. WINEGARD-Factfinder No. 201 giving 
complete specifications for Model PF -8 
"Stereo-Tron" antenna for FM multiplex 
receivers; includes schematic diagram. 
See ad page 68. 

AUDIO & HI-FI 
SL. EICO-New 32 -page catalog of test 

equipment, kits and wired equipment for 
stereo and monophonic hi-fi, Citizens 
band transceivers, ham gear, and tran- 
sistor radios. Also, "Stereo Hi-Fi 
Guide," and "Short Course for Novice 
License." See ad page 79. 

6L. FISHER -"Fisher Handbook" (normally 
priced at $1.00); a guide to custom 
stereo installations; also lists stereo 
equipment and specifications. See ads 
pages 88, 93. 

7L. NORTRONICS - Brochure describing 
Model T60 -T2 bias -oscillator transform- 
er; also contains specifications and 
description of Model RA -150 transistor- 
ized recording amplifier. 

8L. PRECISION ELECTRONICS - Speci- 
fications for Model 25MPA transistorized 
mobile PA amplifier that operates from 
cigarette -lighter outlet. See ad page 94. 

9L. SWITCHCRAFT - New Product Bulle- 
tin #115 describes "Littel Key" small 
panel lever switch for PA, amateur, and 
test equipment. 

10L. UNIVERSITY -12 -page catalog describ- 
ing PA loudspeakers; also 4 -page bro- 
chure giving information on F-107 tran- 
sistorized mobile siren and PA system; 
also 20 -page catalog containing complete 
list of Hi-Fi speakers and systems. 

IIL. UTAH -Engineering -data sheet listing 
complete line of PA speakers; also in- 
cludes architects' specifications. See ad 
page 66. 

COMMUNICATIONS RADIO 
12L. VOCALINE-Catalog sheets describing 

the "Commaire" Model ED -27M CB 
multi -channel transceiver, Model PT27 
long-range portable CB unit, and Model 
CC60 wireless intercom. 

COMPONENTS 
13L. BUSSMANN - Compact new 64 -page 

BUSS Television Fuse List, Form TVC, 
giving servicemen a quick reference for 
fuse replacements in old and new TV 
sets; includes fuse information for car 
and truck radios. See ad page 63. 

14L. COMPONENTS SPECIALTIES - 4 - 
page catalog No. 62A "Universal Re- 
placement Parts for Transistor Radios 
and Phonos," on complete line of re- 
placement speakers, controls, earphones, 
subminiature electrolytics, %- and 1/4 - 
watt resistors, etc. 

15L. CORNELL-DUBILIER-Service Selec- 
tor, a 40 -page quick -reference catalog of 
capacitors, vibrators, power supplies, 
antenna .rotators, and test instruments, 
prepared especially for radio and TV 
service technicians. See ad page 17. 

16L. SPRAGUE -46 -page catalog listing com- 
plete line of capacitors, resistors, printed 
circuits, filters, and capacitor analyzers; 
includes pricing information. See ad 
page 12. 

17L. STANCOR-Bulletin #605A listing com- 
plete line of line -matching transformers; 
includes a schematic layout of a typical 
70.7 -volt line distribution system. See 
ad page 91. 

18L. TRIAD-TV62 transformer replacement 
catalog; also PTM4 "Service Bulletin 
for the Professional Television Man." 

SERVICE AIDS 
19L. ARCO -Literature on kit of precision 

miniature capacitor standards, contain- 
ing 32 plug-in standards ranging in 
values from .0001 to .4 mfd, tolerance 
+0.1%. See ad page 42. 

20L. BERNS -Data on 3 -in -1 picture -tube re- 
pair tools, on Audio Pin -Plug Crimper 
that lets you make pin -plug and ground 

connections for shielded cable without 
soldering, and on ION adjustable beam 
bender. See ad page 90. 

21L. CASTLE -Leaflet describing fast over- 
haul service on television tuners of all 
makes and models. See ad page 83. 

22L. CHEMICAL ELECTRONIC ENG'G.- 
Leaflet on Hush TV -tuner cleaner, Ever - 
Quiet contact restorer, Plastic Sealer 
spray, Ever-Kleer glass cleaner, and 
Sure 'n' Easy wire connectors. See ad 
page 81. 

23L. DON BOSCO - Literature sheets des- 
cribing the "Mosquito," a pocket -sized, 
transistorized, signal injector, and the 
"Stethotracer," a pen -size detector com- 
plete with earphone, used for signal trac- 
ing. See ad page 76. 

24L. INJECTORALL-Catalog of electronic 
chemicals, including new No. 20 Lens 
Kleen (for removing scratches from 
plastic TV safety windows) and No. 
30WC Renew Spray (for polishing cab- 
inets and removing scratches); also 
pocket -sized catalog, "Open the Door." 
See ad page 84. 

25L. PRECISION TUNER - Information on 
repair and alignment service available 
for any TV tuner. See ad page 66. 

26L. SARGENT-GERKE-Catalog of service 
chemicals in aerosol spray cans; also 
spray -paint color cards. See ad page 92. 

27L. YEATS - Literature describing Appli- 
ance Dolly and padded delivery covers. 
See ad page 86. 

SPECIAL EQUIPMENT 
28L. CROWN - Literature on "Defender" 

burglar alarm that creates an electronic 
shield around objects, rooms, or whole 
buildings; also information on distri- 
butor and dealer franchises available to 
qualified service companies. 

29L. ELECTRO PRODUCTS LABS -Bulle- 
tin EC262 describing two low -ripple 
versatile DC power supplies for auto and 
personal transistor -radio servicing; sup- 
plies sell for $29.95 and $39.95 complete. 
See ad page 97. 

30L. TERADO-Catalog sheets on power con- 
verters for obtaining 110 -volt AC from 
auto battery or other mobile DC supply; 
information on battery chargers also 
provided. See ad page 80. 

TECHNICAL PUBLICATIONS 
31L. GRANTHAM - Booklet entitled, "Ca- 

reers in Electronics," outlining training 
courses available. See ad page 15. 

32L. HOWARD W. SAMS -Literature des- 
cribing all current publications on radio, 
TV, communications, audio and hi-fi, 
and industrial electronics servicing, in- 
cluding 1962 Book Catalog and descrip- 
tive flyer on 1962 Test Equipment An- 
nual. See ads pages 50, 55, 64, 84. 

33L. SYLVANIA - 12 -page booklet, "The 
Service Dealer's Path to More Profits" 
(ET -1349), describing 5 Sylvania -spon- 

sored RTTA home study courses -Short- 
cuts to TV Servicing, Complete Business 
Practices for Service Dealers, Transistor 
Servicing, Color TV Course, and Ad- 
vanced Radio Servicing. See ad page 61. 

TEST EQUIPMENT 
34L. B & K -Catalog AP18-R, giving data 

and information on Model 960 Tran- 
sistor Radio Analyst, Model 1076 Tele- 
vision Analyst, Dynamic 375 VTVM, 
V O Matic 360, Models 700 and 600 
Dyna-Quik tube testers, Models 440 and 
426 CRT Cathode Rejuvenator Testers, 
Model 1070 Dyna-Sweep Circuit Ana- 
lyzer, and B & K Service Shop. See ads 
pages 25, 56. 

3SL. PRECISION APPARATUS - Catalog 
describing complete line of test equip- 
ment for industrial electronics, audio, 
FM and AM radio, and B & W and 
color TV; includes prices and speci- 
fications. See ad page 92. 

36L. SECO - 4 -page reprint df technical 
article on transistor testing; shows how 
to perform tests with various test in- 
struments. See ad page 85. 

37L. SENCORE-New booklet, How to Use 
the SS117 Sweep Circuit Troubleshooter, 
plus brochure on complete line of time- 
saver instruments. See ads pages 39, 49. 

38L. TRIPLETT - Catalog sheet describing 
Model 800 VOM, a versatile instrument 
with 70 ranges, a 7" scale, and overload 
protection. See ad pages 1-2. 

TOOLS 
39L. XCELITE - Bulletin 1261 describing 

transistor -radio Terminal Wrenches used 
to remove spanner nuts on external -an- 
tenna and earphone jacks. 
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Important News for Independent TV -Radio -Hi Fi Service Dealers... 

RUSTEO a F9G, 
YOUR 

TV TV-RAD /0 TECHNICIAN 

RCA Announces A Major New Program 
THIS PROGRAM WILL... 
Identify You as a Trusted Service Dealer 
Highlight Your Technical Competence 
Enhance Your Community Prestige 
Symbolize Your Professional Integrity 
Build Your Public Recognition and Acceptance 
Help Increase Your Business Volume and Profits 

See your Authorized RCA Tube 
Distributor for full details on 
how you can participate in the 
RCA Key to Trusted Service 
Program, which is heavily ad- 
vertised to consumers through 
TV Guide and NBC-TV. 

RCA ELECTRON TUBE DIVISION, 
HARRISON, N. J. 

I he Most Trusted Name in Electronics 
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NEW MICROFUSE 
THE PIGTAIL VARIETY 
(278000) SERIES 

THE SUB -MINIATURE FUSE 
HOLDER (No. 281001) 
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