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transistor oscillators from 
Here's how transistors fit into many different 

by Forest H. Belt 

circuits. 

Many servicemen seem to find the oscillator circuits 
of transistor radios difficult to understand. One reason 
for this apparent difficulty is that oscillator -circuit 
action is self-sustaining; therefore, a fault can be very 

elusive to the serviceman who hasn't a thorough know- 
ledge of oscillator operation. In this book section, we 

will explain the fundamental workings of oscillators, 
and show you a way to analyze and classify any oscil- 
lator circuit you may encounter. Once the oscillator 
is classified, you'll discover its operation is simple to 
understand. 

Oscillator Fundamentals 

An oscillator can be considered as an amplifier that 
has enough regenerative feedback to cause the circuit 
to generate a signal. Since an ordinary amplifier with 
a simple feedback arrangement might oscillate at any 
random frequency, a way is provided to control the 
frequency of the oscillations; in the RF oscillators we'll 
be discussing, this control is handled by LC tank 
circuits. 

Take a look at Fig. 1. This block diagram explains 
the fundamental operation of any oscillator. The factors 
necessary to sustain and control oscillation are labeled 
amplifier, tuned circuit, feedback, and power source. 
The other block represents the method of connecting 
the oscillator output to its load, which in the case of 
transistor radios is the mixer stage; the output of the 
oscillator is generally called injection voltage. 

Oscillations in a transistor oscillator are initiated 
when power is first applied to the amplifier. The ini- 
tial rise of current shock -excites the tuned circuit, 
causing an effect known as flywheel action. Energy is 

developed in the tuned circuit, and a portion passes 
back through the feedback network to the input of the 
amplifier, where it is amplified and again applied to 
the tuning circuit. As a result of this continuous ampli- 
fying, tuning, and feeding back of the signal, the action 
becomes constant, and the circuit acts as an oscillator. 
Any losses that occur in the amplifier, tuned circuit, 
or feedback network are replaced by the power source, 
thus sustaining the oscillation while power is applied. 
The important factors, then, which must be considered 
in an oscillator are amplification, frequency control 
(tuning), feedback, and power. 

Classification 

Since the actions described are fundamental to 
the operation of all oscillators, it follows that oscil- 

lator circuits differ primarily in how these functions 

are carried out. Because of this, oscillators can be 

classified according to how they get the job done. 

For example, the amplifier portion can utilize either 
a common -emitter, common -base, or common -collector 
configuration. In troubleshooting, the configuration 
that is used will often serve as a clue to what voltage 

shift you might expect if the oscillator stage became 
inoperative. 

It will also be important to know whether an NPN 
or a PNP transistor is used, because the structure of 

the transistor will definitely determine the nature of the 

power source. 
In various oscillator circuits, you will encounter 

a number of different methods of applying power to 

sustain oscillation. The source may be in series with a 

tuning coil in the collector circuit, a method known as 

series feeding; or voltage may be fed through a resistor 
that parallels the tuning coil, a system known as parallel 
feeding. On the other hand, the collector may be re- 

turned to ground via the tuning circuit, and the tran- 
sistor power applied to the emitter. 

Base bias comes from the power source, either in 

conjunction with the power connection to the collector 
or emitter circuits, or through its own divider arrange- 
ment. The exact arrangement used for base bias de- 

pends on the type of transistor used-NPN or PNP- 
and on whether the main power is applied to the col- 
lector or the emitter. 

The tuned circuit can be in either the collector, the 
emitter, or the base circuit. It is important to consider 
the location of the tuned circuit, because it will deter - 

FEEDBACK 
TUNED 
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POWER 

SOURCE 

OUTPUT 

(INJECTION) 

Fig. 1. Addition of tuned circuit and feedback loop makes 

an oscillator circuit out of an ordinary amplifier stage. 
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Fig. 2. Most common form of converter stage in modern sets. 

mine the method of feedback, the element to which the 
feedback is applied, and the nature of the injection - 
voltage coupling. The ground return for the tuned cir- 
cuit-both RF and DC-is also important, because the 
RF return may be entirely different from that for DC. 

Next, you'll want to note how the feedback is ac- 
complished and to which transistor element it is ap- 
plied. Feedback taken from the collector circuit could 
be coupled either to the base or emitter; and this could 
be done either capacitively or inductively. By the same 
token, the feedback could be taken from the base or 
the emitter and coupled to either of the other transistor 
elements, by either means. The important factor is that 
the feedback must be regenerative, and sufficient to sus- 
tain circuit oscillation. 

The final consideration in a transistor oscillator is 
its output circuit, or the means of injecting its signal 
into the mixer stage. This injection can be capacitive 
or inductive, and can be from any one of the transistor 
elements-base, emitter, or collector. In addition, it 
may also help to note the mixer -stage element to which 
the injection voltage is applied; it will be either the 
base or the emitter of the mixer transistor. 

With so many possible variations in transistor os- 
cillators, they sound very complicated; but they're not! 
In fact, the majority of transistor superheterodyne re- 
ceivers use a very simple and uncomplicated type of 
circuit called a converter, with a single transistor serv- 
ing as both oscillator and mixer. There are also varia- 
tions of the common converter-some used in AM re- 
ceivers, some for shortwave, and some in FM sets. 

A number of higher -gain receivers use the more 
costly oscillator -mixer arrangement to increase selectiv- 
ity and sensitivity. There are many types of oscillators, 
but these can be "boiled down" into simple, easy -to - 
understand circuits. No matter if the transistor radio 
you are servicing uses a converter o- a separate oscil- 
lator and mixer, the fundamental rule for oscillators 
will apply: there must be amplification, frequency con- 
trol, regenerative feedback, a source of power, and a 
means of injecting the oscillator signal into the mixer 
stage. If you keep these basic factors in mind, you'll 
have no trouble identifying, classifying, and trouble- 
shooting any oscillator you may encounter. 

Converters 
A combination mixer and oscillator stage is named 

a "converter" because it converts the RF signal direct- 
ly to the intermediate frequency, using only one stage. 
Several circuit arrangements are used, but all of them 
incorporate the basic requirements of an oscillator. 
A Common Variety 

Fig. 2A shows the converter circuit used in at least 
half the transistor radios you'll be called on to service. 
This circuit is found in the converter section of nearly 
all inexpensive transistor portables. Before studying 
the operation of this circuit, let's analyze it according 
to the six classifications we set forth earlier: (1) The 
amplifier for this oscillator circuit is essentially a com- 
mon -base type. (2) The transistor is a PNP type which 
requires a negative collector voltage. (3) Power is ap- 
plied to the collector in series with coils L3 and L2, so 
the circuit is classified as series -fed. The base, on the 
other hand, is parallel -fed, because coil L1 is in paral- 
lel with the base -bias source. Note that in the alternate 
circuit the base bias is applied in series with coil L1, 
making this portion of the circuit series -fed; divider net- 
work R1 -R2 is the bias -voltage source. (4) The tuned 
circuit is part of the emitter load circuit; the primary 
of L2 forms an RF load in the emitter circuit because 
it is coupled to the emitter by capacitor C2. R3 serves 
as the DC load in the emitter, and one end of the tuned 
circuit is grounded. (5) Positive (regenerative) feed- 
back is brought from the collector circuit to the emitter 
circuit by inductive coupling in L2. (6) Since the mix- 
er is included in a converter, there is no need for ex- 
ternal injection; mixing takes place within the transis- 
tor. 

Now that you've classified the nature- of the various 
elements of this oscillator, see how easy it is to analyze 
the operation: The initial surge of collector current, 
inductively coupled in L2, shock -excites the tuned cir- 
cuit consisting of the L2 primary, C3, and C4. This 
short oscillation, or wave train, is coupled by C2 to 
the emitter of transistor X 1. 

Amplification takes place in X1, developing a high - 
amplitude signal across the secondary of L2 and in 
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transformer L3. (Note that C5 keeps the "bottom" 
end of L3's primary at RF ground.) Inductive coupling 
in L2 couples a portion of the amplified signal back 
to the emitter, and the amplifying action is repeated. 
As long as power is applied to the circuit, oscillations 
will continue. 

Mixing occurs - in this converter - in the base 
circuit. Ground, L1, and Cl form the path by which 
the oscillator signal in tuned circuit L2 -C3 -C4 reaches 
the base of the transistor. L1 is part of the RF coil 
(sometimes called the antenna coil), so the station 
signal is likewise applied to the base of transistor X 1; 

the sum and difference of these two signals appear in 
the collector circuit. Since signals in the collector cir- 
cuit are developed in transformer L3 as well as coil 
L2, L3 can be tuned to the 1F (difference) frequency 
and will couple the signal to the IF amplifiers. Thus, in 
only one stage-with one transistor-signal conversion 
takes place. 

Fig. 2B shows a variation in the common variety 
of converter circuit, in which the oscillator coil L2 is 

wired a bit differently. According to our method of 
classifying oscillator circuits, this one has a common - 
emitter configuration, using an NPN transistor. Collec- 
tor voltage is series -fed through L2 and L3, while base - 
bias voltage-developed in R1 and R2-is also series - 
fed through L1. The tuned circuit is grounded via a 
tap on coil L2, matching the high -impedance tank cir- 
cuit to the low -impedance base circuit. Feedback from 
the collector circuit is coupled inductively to the tuned 
circuit, which is capacitively connected to the base by 
C 1. Capacitor C2 holds the emitter at RF ground, thus 
completing the, RF circuit so X1 can amplify the feed- 
back signal. 

The alternate collector circuit in Fig. 2B shows a 
variation in circuit layout. The difference lies only in 
the matter of which coil is connected "near" the power 
source; there is no difference insofar as the RF signals 
are concerned, since both coils are still in series and 
form the collector -circuit RF load. The only advantage 
to this arrangement would arise from simpler physical 
layout of the printed board on which the components 
are mounted. 

Operation of the converter circuit in Fig. 2B is 
essentially the same as that in Fig. 2A. The initial col- 
lector -current surge shock -excites tuned circuit L2 -C3 - 
C4 into oscillation; the signal is coupled by Cl to the 
base of transistor X 1. Since C2 holds the emitter at 
RF ground potential, X1 amplifies the small oscillatory 
wave train. Both the oscillator signal and the RF signal, 

Fig. 4. Tuned tank is part of collec- 
tor circuit, with emitter feedback. 

Fig. 3. Less common circuit depends on internal feedback. 

plus their sum and difference, are developed in the load 
circuit-the secondary of L2 and the primary of L3. 
The secondary of L2 inductively feeds the signal back 
to the tuned circuit to sustain oscillation, while the pri- 
mary of L3-since it is tuned to the IF frequency- 
couples that component of the signal to the first IF 
stage. 

Less Common Forms 

The unusual converter circuit in Fig. 3, while not 
found in a great many units, is most notable for its 

stark simplicity. This very simplicity could make it- 
without our "classification" method of analysis-quite 
difficult to understand. However, let's look more close- 
ly. 

The common -emitter circuit incorporates a PNP 
transistor, whose collector is series -fed from decoup- 
ling network R3 -C2 through a portion of the primary 
winding of L2. Base bias is derived from the divider 
consisting of R1 and R4, and is series -fed through the 
secondary winding of L1. (The AVC connection, which 
goes to the detector diode, may not appear in some 
sets.) The tuned circuit consists of the entire primary 
winding of L2 and capacitors C3 and C4; you'll no- 
tice C3 and C4 are grounded directly, whereas the RF 
ground for L2 is via decoupling capacitor C2. R2 is 
simply a damping resistor across L2, to lower the Q 
of the tuned circuit. 

But how can feedback take place? It depends on the 
internal capacitance across the transistor junctions. If 
a high -gain transistor is operated "wide open," it can 

Fig. 5. Tapped coil in collector and Fig. 6. FM converter uses tuned col - 
emitter distinguishes this converter. lector loads and capacitive feedback. 
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Fig. 7. All these oscillator circuits are characterized by 

be made to oscillate. It only remains, then, to control 
the frequency, which is done by L2 -Ç3 -C4. 

The converter circuit shown in Fig. 4 is similar to 
that of Fig. 2A; the major difference is the changing 
of the tuned winding of L2 to the collector circuit. The 
common -emitter PNP amplifier is series -fed from the 
main power -supply source through portions of the 
primary windings of L2 and L3. Base bias develops- 
from the same source-in divider network RI -R2 and 
is applied through the secondary of RF coil L1. The 
tuned circuit in this case is the secondary of L2, whose 
RF ground is via C5 and C6; C3 and C4 are the tun- 
ing capacitors. Feedback is accomplished inductively 
from the secondary to the primary of L2, from whence 
the feedback signal is capacitively coupled through C2 
to the emitter of transistor X 1. The action of the os- 
cillator is as described for that in Fig. 2A, with ap- 
propriate allowances for the slight change in com- 
ponent layout. 

The converter arrangement shown in Fig. 5 is 
somewhat more complicated, but still contains the es- 
sential ingredients for a combination oscillator -mixer 
circuit. The PNP transistor is connected in a common - 
emitter amplifier configuration, but this circuit varies 
from those shown earlier in that the emitter rather than 
the collector is connected to the main power source. 
Accordingly, the base is biased-at a potential close 
to the value of the emitter voltage-by divider net- 
work R1 -R2. The collector, meanwhile, operates at 
DC ground potential, through the coils of L2 and L3. 
The tuned circuit consists of coil L2 resonating with 
capacitors C3 and C4. The bottom end of L2 connects 
directly to ground, furnishing a D_ C return for the col- 
lector circuit and an RF return for the signals devel- 
oped in L2 and L3. Feedback is via capacitor C2 from 
a tap on L2 to the emitter of transistor X 1. 

The operation is similar to that of other converter 
circuits. The initial surge of collector current shock - 
excites the tuned circuit of L2 into brief "flywheel" 
oscillation. The small signal is coupled via C2 to the 
emitter of X 1. Since the base circuit is held at oscil- 
lator -RF ground by Cl, amplification takes place, and 
an amplified oscillator signal is developed across that 
portion of L2 which lies between the collector tap and 
ground. Tuned -tank action controls the frequency of 
this signal, a small portion of which is again fed back 
to the emitter. Thus, all the requirements are fulfilled 
for oscillation: amplification, frequency control, feed- 
back, and a source of power. 
High -Frequency Converters 

Multiband AM receivers are becoming increasingly 

the use of inductive feedback from collector to emitter. 

popular in the transistor -radio line. Converters in these 
units differ from those found in ordinary broadcast re- 
ceivers only in the use of more than one coil, chosen 
by a band switch. Therefore, to permit analyzing the 
oscillator and converter circuits in such receivers, it is 
necessary only to trace the circuit with the band switch 
set for the band in question. Slight differences in cir- 
cuit configuration from band to band might be ap- 
parent, because of the use of tapped coils for certain 
bands, but the operation will remain the same for each 
band. Therefore, it is easy to classify each portion of 
the oscillator and analyze its operation on that basis. 

FM converters, on the other hand, operate at fre- 
quencies so high as to require different techniques, but 
they still require the basic factors for oscillation. 

For example, in Fig. 6, the PNP transistor is op- 
erated as a common -base amplifier, since C 1 holds the 
base at RF ground; this configuration improves the fre- 
quency characteristics of the transistor, enabling it to 
operate at the very high frequencies involved. The emit- 
ter is connected to the power source via L1 and de - 
coupling network C6 -R3. The base is held at a po- 
tential near that of the emitter, by divider network R1 - 
R2. The collector operates at zero volts DC, being 
held at DC ground potential by the primary winding 
of L3. Tuned circuit L2-05 is a part of the collector 
load circuit, effectively in parallel with L3. Capacitor 
C3 couples feedback energy from the tuned collector 
circuit to the emitter of transistor Xl; the emitter load 
consists of L1, which is returned to RF ground through 
C6. 

Mixing of the oscillator signal with the RF station 
signal takes place in the emitter circuit of X1, across 
load coil L1; capacitor C2 couples the station signal 
from the RF stage to the emitter. The mixed output 
develops in the entire load circuit, but transformer L3 
is tuned to the 10.7 -mc intermediate frequency. There- 
fore, this component of the output signal is coupled 
to the first IF amplifier; the oscillator -frequency com- 
ponent of the signal is coupled by C4 to tuned circuit 
L2 and through C3 back to the emitter, furnishing the 
positive feedback that sustains oscillations. 

Other circuit configurations you may encounter in 
FM receivers will fulfill the same oscillator require- 
ments, and will vary only in the manner of accomplish- 
ing each function. The classification and analysis meth- 
od you've learned should simplify the understanding 
of each converter circuit-whether FM or AM-so 
troubleshooting will be a relatively simple operation. 

Just Plain Oscillators 
Oscillator circuits have the same basic requirements 
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as the converter circuit, with the exception that mix- 
ing does not take place within the oscillator; its sole 
purpose is to generate an RF signal for mixing with the 
station signal in a separate stage called the mixer. Ac- 
cordingly, oscillator circuits will be found to differ from 
converter circuits in two respects: they will not include 
the RF -coil winding usually found in the base circuit 
of converter stages, and they must include some form 
of output coupling device for injecting the oscillator 
signal into the mixer stage. 

In all other respects, the full-fledged oscillator must 
include all the basic functions described in Fig. 1- 
amplification, frequency control, feedback, and a source 
of power. The same classification rules that apply to 
converter circuits apply to oscillator circuits that are 
used alone. They, too, can best be analyzed by simply 
classifying the various portions of the circuit-ampli- 
fier configuration, transistor type, power -supply con- 
nection, tuned -circuit arrangement, feedback method, 
and form of injection device used. 

Collector -Emitter Feedback Types 

The oscillator circuits shown schematically in Fig. 
7 are all characterized by the use of inductive feedback 
from the collector circuit to the emitter circuit; their 
primary difference lies only in the fact that two have 
tuned tanks in the collector circuit, while in the other 
the tuned tank is a part of the emitter load. 

By our usual method of classification, we can ana- 
lyze the circuits rather simply. All three ,use PNP- 
type transistors; Fig. 7A and 7B are series -fed through 
a coil in the collector lead, while Fig. 7C is emitter- 
fed-in parallel. Base bias is accomplished in each cir- 
cuit by divider network R1 and R2. The amplifier con- 
figuration is common -base, since the base is held at RF 
ground by capacitor Cl, and the load circuits are in 
the collector and emitter leads. All three tuned circuits 
are operated at RF ground potential; the tuned tank in 
Fig. 7A-and in 7C-is grounded for RF through ca- 
pacitor C4, while the tank in Fig. 7B is grounded di- 
rectly. Feedback is inductive, with energy being cou- 
pled from the collector circuit to the emitter element. 
Injection voltage for the mixer can be taken capacitively 
and fed to the mixer base as shown in Fig. 7A, in- 
ductively and fed to the mixer base as shown in Fig. 
7B, or capacitively and fed to the mixer emitter as 
shown by the dashed lines in Fig. 7B. We'll discuss Fig. 
7C presently, but first let's examine Fig. 7A and 7B. 

Operation of these oscillators is very simple and 
very similar. The initial surge of collector current when 
the power is applied initiates a small flywheel oscilla- 
tion, triggered directly in the tank circuit of Fig. 7A 
and triggered inductively in coil L1 of 7B. In both 
cases, capacitor C2 couples the slight oscillation action 
to the emitter of transistor X1 and blocks the DC path 
through L1, so as not to upset the emitter bias. Since 
the base is connected directly to RF ground by capaci- 
tor Cl, the small RF signal at the emitter is amplified 
and developed across the collector winding of Ll. A 
small portion of the signal is then coupled back to the 
emitter, causing the stage to oscillate. The frequency is 
controlled by the resonant characteristics of tank cir- 
cuit L1 -C3. 

Another variation of this arrangement is shown in 
Fig. 7C, with one basic change and one minor differ - 

Fig. 8. Capacitor Cl keeps the transistor base at or near 
the RF potential on the lower side of the emitter RF load. 

ence. The basic change is the manner of applying power 
to the transistor; the source voltage is parallel -fed to 
the emitter stage rather than to the collector. The col- 
lector, then, is operated at near zero volts DC, al- 
though a slight voltage will appear because of collector 
current through R4. The minor change simply involves 
the injection capacitor, which connects directly at L1 
instead of at the emitter. 

This PNP common -base circuit incorporates collec- 
tor -to -emitter feedback, with the tuned tank in the col- 
lector load. C4 holds the "bottom" end of the oscillator - 
coil secondary at RF ground, while C2 connects the 
feedback winding to the emitter of X 1. Circuit oper- 
ation is the same as described for the other oscillators 
in Fig. 7. 

Fig. 8 shows an oscillator circuit that is a bit un- 
common but repeats the basic principles of the usual 
oscillator. The two major differences involve the way 
the base is returned (for RF) to the emitter load cir- 
cuit, and the method of coupling injection voltage di- 
rectly from decoupling network R4 -C2 through the sec- 
ondary winding of Li; base bias is obtained from the 
power source via divider network R1 -R2. The tuning - 
circuit, part of the collector load, consists of the sec- 
ondary of LI and tuning capacitor C3, with C2 hold- 
ing the lower end of the coil winding at RF ground. 
Feedback is inductive, from L1 to the emitter. Cl con- 
nects the base to the lower end of the emitter wind- 
ing, thus applying the feedback signal directly between 
the base and emitter. The transistor amplifies the sig- 
nal, developing it again across the tuned collector tank. 
Mixer injection is via capacitor C4, which takes the 
oscillator signal directly from/ the collector of transistor 
X1 and applies it to the emitter of the mixer transistor. 

A different type of oscillator coil is used in the cir- 
cuits shown in Fig. 10. These circuits still use the iso- 
lated -secondary type of oscillator coil, but the primary 
has two taps. In some of these circuits, the taps are 
used to provide feedback, while in others the taps are 
used to provide the injection coupling. In each, how- 
ever, the feedback arrangement is from the collector 
circuit to the emitter circuit, with the base operating 
at RF ground. 
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Fig. 9. Tapped primary oscillator coil, with capacitive feedback, 

According to our established method of classifica- 
tion and analysis, the circuit in Fig. 9A has the follow- 
ing characteristics: The transistor is a PNP type, oper- 
ating as a common -base amplifier. Collector voltage is 
applied in series with coil L1, while the base is biased 
from divider network Rl -R2. The entire primary of 
coil L1 operates in conjunction with C3 as the tuned 
circuit; RF ground for the lower end of LI is through 
the bypass capacitors in the power supply. Feedback 
is obtained at one of the taps on the primary of L1, 
and is coupled through C2 to the emitter of transistor 
X I. (The other tap is merely an impedance -matching 
device to permit a high -Q tuned tank while maintain- 
ing the low circuit impedance which characterizes 
transistor circuits.) Mixer injection voltage is developed 
across the secondary winding of LI and is fed by capac- 
itor C5 to the base of the mixer transistor. 

Operation of this oscillator in the light of our anal- 
ysis is entirely the same as for the other oscillators 
we've described. However, this particular oscillator cir- 
cuit has an unusual trait: it is used often in multiband 
broadcast -shortwave receivers. This is not unusual in 
itself, except that when the receiver is switched to 
shortwave reception, the entire oscillator circuit is re- 
arranged to the circuit layout and configuration shown 
in Fig. 9B (Fig. 9A shows the broadcast position) . 

It is well to analyze and remember this somewhat 
different way of changing bands, because it is not un- 
common in modern multiband receivers. Several of 
them use this "trick" to obtain more stable operation 
at the higher frequencies involved in shortwave recep- 
tion, thus improving-in most cases-the sensitivity 
and selectivity of the receiver. Now, keeping in mind 
the classifications established for Fig. 9A, let's examine 
the circuit in Fig. 9B and see what's been changed. 

In the first place, there has been no change in the 
base -bias arrangement, and the base is still grounded 
for RF. Collector voltage is still series -fed from the 
main power source, but in a manner entirely different 
from that in Fig. 9A; it is now fed through decoupling 
resistor R4 and the secondary winding of L1 to the 
collector. Because of this arrangement, C4 is intro- 
duced to keep the lower end of the L1 secondary at RF 
ground, so R4 doesn't form part of the collector -circuit 
RF load. The entire primary of L1 is still used as the 
tank circuit, but the bottom end is grounded directly 
instead of being returned through the power -supply 
filters. Feedback takes place by inductive action be- 
tween the two windings, rather than internally as in the 
tapped winding of Fig. 9A. L1 in Fig. 9B includes a 

is common characteristic of each of these oscillators. 

feedback tap that is connected to the emitter through 
capacitor C2. You'll note at this point that the value of 
C2 has been changed to a much smaller capacitance, 
which is entirely sufficient for the high frequencies at 
which the circuit will now operate. (Actually, a differ- 
ent coil LI has been substituted, which will resonate 
with C3 at the new frequency.) 

You'll also note that the value of R3 has been re- 
duced to match better the lowered impedance of high - 
frequency coil LI. Increased activity in the circuit 
causes the current through R3 and the transistor to be 
somewhat higher, and the operating voltages remain es- 
sentially the same as with the other configuration. 

Instead of the secondary -winding coupling for mix- 
er -injection signal voltage, a tap on the L1 primary is 
utilized for this purpose. The tapped -off signal is cou- 
pled via C5 to the emitter of the mixer stage rather than 
to the base (as it was in Fig. 9A). The effect of this 
change is to reduce the noise level in the mixer at high- 
er frequencies by causing the mixer to operate in a 
grounded -base configuration for the shortwave bands. 

Fig. 9C shows a third oscillator that Uses a tapped 
coil similar to L1 in Figs. 9A and 9B. Applying the 
classifications you've learned for oscillator circuits, 
you'll see the amplifier is the same-common-base. 
You'll notice the power source is applied at the emitter 
instead of the collector, leaving the collector at DC 
ground through the primary winding of L1. Base bias 
is developed the same as in the other circuits. The tuned 
circuit is as before, including the impedance -matching 
tap for the collector and the tap for coupling feedback 
through C2 and R4 to the emitter. Injection is accom- 
plished by a winding on the secondary of LI; the bot- 
tom end is held at RF ground by C4, and connected to 
the DC power source through R5-an unusual ar- 
rangement. 

Summarizing the differences, then, between this os- 
cillator and those pictured in Figs. 9A and 9B, they 
are: the DC -return arrangement for the injection wind- 
ing; the collector running at DC ground, with the emit- 
ter receiving voltage from the power source directly; 
and-an item we've not mentioned yet-the small - 
value capacitor C6 connected between base and emit- 
ter. Let's consider these three differences one at a time, 
and determine what effect they may have on operation 
of the circuit. 

The power connection through R5 and the second- 
ary of LI is simply a way to connect the power -supply 
voltage to the emitter of the mixer transistor, un- 
doubtedly so this unit can operate with its collector at 
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(B) Tertiary -winding injection 

Fig. 10. Using collector -base feedback. Fig. 11. Tapped -coil versions of oscillators with collector -to -base feedback. 

DC ground. The power connection to the emitter of X1 
needs little explanation, since we've already discussed 
this means of supplying power to the transistor. 

The small capacitor C6 connected between the base 
and emitter of X1 provides a slight amount of degen- 
eration in the stage, to counteract the regenerative feed- 
back being coupled to the emitter by C2. It is a reason- 
ably well-known fact that too much feedback can be 
just as troublesome in an oscillator circuit as too little; 
since the oscillator circuit in Fig. 9C is designed for 
use at higher as well as lower frequencies, C6 helps 
combat the tendency of the circuit to provide too much 
regenerative feedback at some points in the bands 
covered. 

How, you ask? The higher the frequency, the less 
the reactance of C2, and the greater the value of RF 
signal that reaches the emitter from the tap on the 
primary of L1-notwithstanding the slight "leveling" 
effect of resistor R4. However, the reactance of ca- 
pacitor C6 also lessens as the frequency increases; 
therefore, more degeneration is introduced to help 
counterbalance the increased regenerative feedback. 
The net result is a reasonably constant feedback in the 
oscillator circuit, to maintain a normal level of injec- 
tion voltage going to the mixer-regardless of fre- 
quency. 

Thus, another form of oscillator circuit yields it- 
self to easy understanding by the "classify -analyze" 
method of explanation. 
Collector -Base Feedback Systems 

A lesser -used feedback system for transistor RF os- 
cillators is the arrangement of coupling the feedback 
to the base circuit rather than to the emitter. However, 
a number of transistor -radio manufacturers use this 
arrangement because of its stability. Fig. 10 shows an 
oscillator circuit that uses this collector -to -base feed- 
back system. 

This circuit uses an NPN transistor, connected as 
a common -emitter amplifier, and series -fed through the 
primary of L1 from decoupling network R2 -C2. The 
tuned circuit consists of the primary of L1 and capaci- 
tor C3; capacitor C2 holds the "cold" end of L1 at RF 
ground. Feedback is inductive, being coupled from the 
collector circuit into the base circuit via part of the 
L1 secondary. The feedback signal is amplified in X1 
and developed in tuned tank L1 -C3. A portion of the 
secondary windings of L also develops the injection 
voltage, which is coupled to the mixer emitter by injec- 
tion capacitor C4. 

Fig. 11 shows three similar types, with the varia- 

tions you're likely to encounter. Analyzing Fig. 11A 
by the classification method, you'll note the transistor 
is an NPN type, connected as a common -emitter ampli- 
fier. The collector voltage is series -fed through the pri- 
mary winding of L1, and base -bias voltage is derived 
from the main power source through divider -network 
R1 -R2. The emitter is connected to DC ground through 
temperature -stabilizing resistor R3, which helps pre- 
vent thermal runaway in this sensitive transistor circuit. 

Tuned circuit L1 -C3 is connected via C1 to the 
base of the transistor; the tapped winding allows an 
improved impedance match to the low -impedance base 
circuit. Feedback is accomplished inductively by the 
untuned collector winding of L1; it couples energy to 
the tuned tank, and through C1 to the base. Since the 
emitter is at RF ground, the transistor amplifies the 
RF signal, and causes oscillation. The injection voltage 
is "picked off" at the same tap as the feedback voltage 
-on the secondary of L1-and coupled by C5 to 
the mixer base. 

The circuit in Fig. 11B is essentially the same as 
that in Fig. 11A. The common -emitter amplifier uses - in this case - a PNP transistor that is series -fed 
through the primary of coil L1 and resistor R4. The 
base circuit, as before, is parallel -fed by divider net- 
work R1 -R2. The tuned tank, while it appears similar 
to that in Fig. 11A, is located in the collector circuit; 
it is part of the series -fed collector -voltage arrangement, 
so the lower end is bypassed by C4 to provide an RF 
ground. 

Feedback is via the secondary winding, which is 
untuned and couples energy through R5 and C1 back 
to the base of the transistor. A third (tertiary) winding 
feeds the injection voltage to the mixer. In one re- 
ceiver that uses this form of oscillator injection, the 
mixer stage is AVC-controlled by simply series -feeding 
the AVC through tertiary winding of L1 and to the 
mixer base; in other sets where the mixer gain is not 
controlled, the lower end of the extra winding is simply 
grounded. 

Autoformer -Coil Oscillator 

A circuit that is being used in certain of the more 
elaborate transistor receivers is the oscillator shown 
in Fig. 12; its chief identifying characteristic is the 
tapped autoformer coil L 1. Even in this circuit, the 
method of analyzing by classification will simplify our 
understanding. Accordingly, let's analyze the circuit 
in Fig. 12A and classify the various functions within 
the circuit. 

June, 1963/PF REPORTER 7 



TO 
MIXER BASE 
OR EMITTER 

(A) Feedback to emitter 

TO MIXER 

-4 2V 

(B) Feedback to base 

Fig. 12. Special tapped -coil oscillator being used in many 

The PNP transistor is connected as a common -base 
amplifier, with collector voltage being series -fed 
through the B portion of L 1; the base bias is developed 
in divider network R1 -R2; emitter bias is developed 
by collector current through temperature -stabilizing 
resistor R3 in the emitter circuit, in conjunction with 
capacitor C2. 

The A. and B portions of L1 form the coil for the 
tuned tank circuit, with tuning capacitor C3; the tap 
between B and C is returned to RF ground through 
the power -supply capacitors. With this center tap at 
RF ground, the phase reversal necessary for regenera- 
tive feedback automatically takes place in Li. The 
feedback voltage, developed in the C and D sections 
of the winding, is fed by Cl to the base of transistor 
X1 for amplification. 

The emitter is held at RF ground by C2. Injection 
voltage is developed in the C portion of Li and is fed 
via C5 to the mixer. 

Having duly noted in the schematic of Fig. 12A 
that the feedback arrangement is inductive and goes 
from collector to base, it will be easy for you to recog- 
nize the configuration changes in the oscillator of Fig. 
12B. It utilizes collector -to -emitter feedback with the 
same type of coil. A PNP transistor is used in a com- 
mon -base amplifier circuit. Collector power is fed from 
the main power -supply source through winding por- 
tions D, C, and B to the collector of transistor X1. 
Base bias is developed in divider network R1 -R2, with 
Cl holding the base at RF ground. 

The tuned circuit in this oscillator consists of the 
entire coil winding of L1, since the RF ground is fur- 
nished by the decoupling capacitors in the power sup- 
ply; therefore, L1 -C3 is the tuned tank. Feedback- 
in the same phase as the collector signal- is applied 
to the emitter by coupling and blocking capacitor C2, 
having been developed in the C and D windings of L1. 

Fig. 12B also includes two popular injection con- 
nections for use with this type of circuit; either one 
can also be used with the circuit shown in Fig. 12A. 
Injection voltage may be taken off at a low -impedance 
point by capacitor C5 and fed directly to the mixer 
base or emitter. Or, if set design prevents that, a low - 
impedance secondary winding may have been added to 
coil L1 to furnish injection voltage for the mixer. Both 
arrangements have been used quite extensively, so 
you're as likely to encounter one as the other. 

From the many circuit explanations we've covered, 
you can readily see that oscillator circuits-no matter 
how complicated they appear-can be quickly analyzed 
and classified as we've outlined. Whether for use with 

elaborate receivers. Fig. 13. Common FM -receiver oscillator. 

high frequencies or shortwave signals, for standard 
broadcast signals, or for low -frequency longwave sig- 
nals such as used in beacon receivers, the oscillator 
still must perform the four basic functions we outlined 
at the beginning of this section. The same thing is true 
of FM oscillators which operate in the VHF region, 
although more care must be taken in design and physi- 
cal layout because of the "touchy" characteristics of 
the frequencies involved. 

FM Oscillators 
The circuit shown in Fig. 13 is by far the most 

common FM oscillator used in modern receivers. It 
uses a PNP transistor, although an NPN transistor is 

often substituted merely by reversing the polarity of 
the voltages from the power source. The configuration 
of the amplifier circuit is common -base, and the col- 
lector voltage is series -fed from power -supply decoup- 
ling network R4 -C4, through coil Ll. Emitter bias is al- 
lowed to develop across stabilizing resistor R3; base 
bias is developed in divider network R1 -R2, which is 

connected to a low -voltage tap in the power supply. 
The tuned circuit-at the collector-consists of coil 
L1 and capacitor C3; capacitor C4 holds the lower 
end of L 1 at RF ground. 

The feedback arrangement used in this circuit is 
rather different from any we have looked at so far; it 
consists of a direct capacitor connection from the col- 
lector to the emitter, feeding back in -phase signal volt- 
ages that are developed in the collector circuit to sus- 
tain oscillations in the circuit. The injection voltage is 

ordinarily taken from the collector circuit and fed to 
the mixer stage via capacitor C5. In a few receivers, 
the alternate injection connection shown taps off a 
portion of the voltage developed across coil L1 and 
feeds that signal voltage to the mixer. The values of 
the feedback capacitor C2 and injection capacitor. C5 
are very small, but are entirely sufficient for passing 
the VHF frequencies involved in the FM band. 

Conclusion 
We have covered the basic oscillator configurations 

you are likely to encounter in practically any modern 
transistorized receiver, whether it is a simple AM 
radio, a shortwave multiband receiver, or a combina- 
tion FM -AM set. By recognizing the operating charac- 
teristics of these various circuits, and by classifying 
each portion of circuit operation, you can understand 
the functioning of any oscillator circuit in any tran- 
sistor radio. Armed with this knowledge, you will find 
this usually troublesome circuit submitting itself rapidly 
and easily to ordinary servicing techniques. 
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industry's most complete capacitor line. 
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LETTERS 

TO THE 

EDITOR 

Dear Editor: 
1 received your renewal notice, and 

feel I should explain why I'm not re- 
newing. I'll soon be 78 years old, and 
no longer do any service work. A long- 
time subscriber, I have your first edition, 
and PHOTOFACT Set No. 1, too. I wish 
you the best of luck, and hope you will 
continue PF REPORTER for many years. 
I honestly think it is the best. 

CHARLES H. MILLS 
Detroit, Mich. 

We hate to lose such a faithful sub- 
scriber. The best of luck to you. Ed. 
Dear Editor: 

The Symfact section in the April issue 
was placed more conveniently than in 
previous issues. Many thanks, as this is 
one of the important sections of 
PF REPORTER. An added improvement 
would be to place it following the eight - 
page section in front, still backed by an 
ad, to facilitate removal and filing. 

PAUL E. TAYLOR 
Columbus, Ohio 

Thanks, Paul, for the excellent sugges- 
tion. However, we're one step ahead of 
you. Watch the Judy issue for a much 
larger, more informative Symfact-laid 
out for easier use and simpler filing.-Ed. 
Dear Editor: 

I enjoy the magazine very much, es- 
pecially Symfact. I missed a few issues 
when Symfact first started, and wonder 
if there is a way of collecting only these 
charts. 

ROY FORTNER 
Long Island, New York 
Dear Editor: 

Is it possible to obtain the back issues 
from the beginning of Symfact last Sep- 
tember? I just subscribed, and would like 
to have all the copies that contain 
Symfact. 

RENE RACINE 
So. Burlington, Vt. 

Back issues are available in limited 
quantities. The price is only 50¢ per copy; 
requests should be addressed to our Cir- 
culation Dept. Ed. 
Dear Editor: 

I was reading an old issue of 
PF REPORTER (February, 1958) and saw 
a "Homeowner's TV Antenna Handbook." 
Are these still available in quantities? 

JACK TURNBULL 
Cedar Rapids, Iowa 

Yes, Jack. A very limited number of 
these excellent consumer booklets are 
available, with mailing envelopes, for 
$5.00 per hundred. They do make excel- 
lent promotional pieces for service shops 
doing antenna work.-Ed. 

TV TIPS 
FROM TRIAD 

NO. 21 IN A SERIES 

Joe, the Junior PTM, connected the 
heavy red and black leads protrud- 
ing from the apron of a small chas- 
sis to the corresponding + and - 
terminals on a 12 -volt auto radio 
power supply. He then connected a 
0-600 DC voltmeter to the other pair 
of terminals on the chassis, snapped 
the switch, and watched the volt- 
meter needle pin to the right. "600 
volts at 200 milliamps; he said aloud. 
{`What's up?" asked Bill, the Senior 
PTM. 
"Just finished this DC -to -DC power 
supply for the transceiver in my car;' 
said Joe. 
"What's with this DC to DC?" asked 
Bill, "You trying to upset my trans- 
former theory?" 
"Nope. Here's the scoop. DC ...12 - 
volt battery input; ... DC ... 600 -volt 
rectified output. Two transistors and 
a transformer are used in an oscilla- 
tor or high frequency (2,000-3,000 
cps) switching circuit to provide a 
modified square wave high voltage 
which can be rectified in a full wave 
bridge, filtered, and presto ! ... B+ !" 
"Bully;' said Bill, "Tell me more." 
"Well;' continued Joe, "I picked up 
this Triad TY-84 at our favorite dis- 
tributor, added a few resistors and 
capacitors, two transistors and heat 
sink, plus four inexpensive silicon 
rectifiers ... and here we are. That 
bulky power equipment in the trunk 
of my car has had it' 
"Sounds great!" said Bill, "Keep 
talking'.' 
Joe did. "Transistor power supplies 
are becoming very popular. They're 
easy to make, small, very efficient- 
ideal for cars, boats, aircraft, and 
other mobile uses, since transformers 
come in 6, 12, or 28 -volt input models!' 
"Where did you steal the circuit?" 
"Packed right in the red and white 
box with the TY-84. The Triad people 
furnish a circuit for common collec- 
tor, or common emitter lashups, as 
well as suggested component values!' 
"You're a budding genius;' said Bill. 
"By the way, what does DC to DC 
mean?" 
MORAL: Want to know more about 
our space-age toroidal power trans- 
formers? Write for our "Toroid Tips" 
brochure. It's loaded with handy 
construction and adjustment ideas. 
While you're at it, ask for a copy of 
our new TV replacement catalog 
TV -63/64... Just off the press. 
Write Triad Distributor Division, 305 
No. Briant St., Huntington, Indiana. 

A DIVISION OF LITTON INDUSTRIES 03 
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no question 
about it - 

`"JFD 

LP 
L(n+1)_t 

Ln 

IS A WINNER 

"6 db BETTER 
THAN THE BEST!" 
If you are installing JFD Log Periodic 
LPV's, no doubt you will agree with 
this report from R. L. Monroe, a lead- 
ing TV antenna service -dealer of 
Charleston, West Virginia-a problem 
reception area. 
"It beats all, it beats everything that 
I have ever seen. Not only that, but 
this antenna is better than 6 db better 
than the best that I have installed. It 
pulled in a consistently clear picture 
from Columbus, over 130 miles away. 
* * * * * * * * * * "It's just great on color 
-turns browns into real reds, faded 
bluish greens into brilliant greens, and 
completely eliminates the chronic 
ghost problems we have been suffering 
from in this area." 
* **I have been in this business since 
1948, which is a considerable time, 
particularly in the valley, and have 
yet to see any antenna, even near to 
this log periodic antenna in perform- 
ance of the things I have wanted." 

Why the JFD Log Periodic LPV 

Outperforms Every TV Antenna Ever Made! 
The log -periodic LPV blows the whis- 
tle on cumbersome antennas with 
their "Chinese puzzle" combinations 
of collectors, directors and reflectors. 
Now a single precisely -engineered an- 
tenna-the first based on a geometri- 
cally -derived logarithmic scale - ac- 
tually tunes itself to the desired 
channel for unprecedented perform- 
ance in crisp black and white or 
stunning color - plus FM STEREO. 
Is it any wonder that never before 
have so many installers and techni- 

cians so quickly acclaimed a TV an- 
tenna? 
We would like to tell you more about 
the LPV, and how its frequency inde- 
pendent characteristics, have broken 
through distance, ghost and interfer- 
ence barriers to bring clear, steady 
pictures into previously "impossible" 
areas. Write today for your log peri- 
odic LPV Sales Kit. Better yet, call 
your JFD distributor and try one with 
our money -back guarantee of a better 
picture. You will prove it to yourself. 

Developed by the University of Illinois Antenna Labor- 

atory-Now Serving in Satellite Telemetry-Adopted to 

TV by JFD! THE LOG PERIODIC LPV ENDS THE ERA 

OF ANTENNA COMPROMISE! FOR THE FIRST TIME 

ONE SCIENTIFICALLY FORMULATED ANTENNA CON- 

FIGURATION SATISFIES ANY LOCATION DEMAND: 

Harmonically resonant V -element operate on the Log - 

Periodic Cellular Principle in the Fundamental and 
Third Harmonic Modes for unprecedented performance 

-in color-in black and white-plus FM STEREO 

LPV17: 

LPV14: 

LPV11: 

LPV8: 

LPV6: 

LPV4: 

18 Active Cell and Director System-up to 175 miles 

15 Active Cell and Director System-up to 150 miles 

11 Active Cell and Director System-up to 125 miles 

8 Active Cell and Director System-up to 100 miles 

6 Active Cell System-up to 75 miles 

4 Active Cell System-up to 50 miles 

$59.95, list 

$49.95, list 

$39.95, list 

$29.95, list 

$21.95, list 

$14.95, list 

JFD 
ELECTRONICS 

CORPORATION 

15th Avenue at 62nd Street, Brooklyn 19, 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 
401-144 W. Hastings Street, Vancouver 3, B.C. 
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I T T BATTERIES ITT TUBES 

GET EXTRA PROFIT MARGIN AND 
FULL CONSUMER ACCEPTANCE 
WITH THESE FOUR ITT LINES 



ITT WIRE & CABLE 

"To remain competitive today, dealers must 
have access to worldwide sources of manufac- 
ture of many lines," says L. J. Battaglia, presi- 
dent of ITT Distributor Products Division. 

ITT TRANSISTOR RADIOS 

You no longer have to make the choice 
between an extra profit margin and a 
brand name respected by your custom- 
ers when buying tubes, batteries, wire 
and cable, and transistor radios. 

Now, the worldwide facilities of ITT 
and your ITT Distributor bring you 
these four complete lines... each carry- 
ing the nationally -known ITT label .. . 

each priced to give you extra profit 
margin. 

Each product line contains the right 
models and types and the right prices to 
give you maximum profit. 
TUBES: a comprehensive receiving tube 
line for entertainment use. Batteries: 
penlites, C, D, and 9 -volt miniatures, 
poly -packed in display box and pegboard 
assortments. Wire and cable: a corn- 

plete line of wire and cable including 
twin -lead, coax, multi -conductor cable 
as well as most popular commercial and 
MIL -spec types from ITT -Royal and 
ITT -Surprenant facilities. 
TRANSISTOR' RADIOS: a full line from 
6 -transistor shirt pocket to AM -FM -SW 
long range models in regular step-ups. 

Other ITT product lines-ITT capaci- 
tors, semiconductors, speakers, inter- 
coms-also available. Still more will soon 
be added from ITT worldwide facilities 
and divisions and subsidiaries recently 
acquired in the United States. 

Contact your ITT Distributor or write 
for full details. ITT Distributor Prod- 
ucts Division, International Telephone 
and Telegraph Corporation, Box 99, 
Lodi, New Jersey. 

ITT 



Dick Nyholm, Radio & TV, 108 N. Lower 
Ave., Centralia, Washington 

"Television antennas represent an important 
part of my business. Since handling Wine- 
gard Colortrons, my business has increased 
greatly. Seems that one person tells another 
and your advertising also pays off." 

Edwin L. Fisher, Fisher Appliances, Inc., 
107 N. E. Front Street, Milford, Delaware 

"During the thirty-one years I have been in 
the Radio and Appliance business few new 
items have been so immediately successful 
as your Colortron antenna. 
"Our sales of color television testify that 
your new Colortron antenna has been the 
answer. In fact we will not sell a customer if 
they are not willing to install a proper type 
antenna to operate the new color set. 
"Hoping this letter will encourage you to 
further efforts in developing more new 
products." 

Ken Kesler, Electromatic, Inc., 
237 N. E. Broadway, Portland 12, Oregon 

"We have used the Winegard assortment of 
antennas for over three years and find that 
whatever situation we encounter, Winegard 
has the answer. 
"We have been especially pleased with the 
WINEGARD COLORTRON which we have 
used extensively since Color TV has come 
into its own." 

Ray Summers, Ray Summers, Inc., 
Louisville, Illinois 
"We live in an area which has the poorest 
television reception in the State of Illinois. 
There are no stations closer than 100 miles. 
Our TV and antenna sales have more than 
doubled since using the Winegard Colortron 
as it has improved reception to the point 
where we can get good reception from sev- 
eral channels." 

George W. Terry, Terry's Electric, 
McLean, Texas 

"I am so pleased with the new Winegard 
Colortron antennas that I would like to tell 
you about the reception we have here in 
McLean, Texas. 
"We have these antennas as far as 100 miles 
from our local stations in Amarillo, Texas 
and the customers are overjoyed with the 
reception. 
"We have installed over 200 Winegard Power- 
trons and Colortrons on a money back guar- 
antee. As yet we haven't had the return of 
even one antenna!" 

Twin City Radio & TV, Inc., 97 National 
Avenue, Chehalis, Washington 

"We are especially pleased with Winegard 
Colortrons and the Nuvistor amplifier is the 
best by far. Keep up the great engineering 
and your fine advertising -both help us sell 
more antennas and boosters." 

THEY SAY IT BETTER THAN 
Some of America's leading dealers tell why they think Winegard Colortrons are 

ION 
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Dave Tucker, Avon Television Co., 
189 Bway, Amityville, New York 

"We here at Avon T.V. have used many 
different antennas for our color installations 
and have found that for best all around re- 
sults in color as well as black and white 
reception the Winegard Colortron is superior 
in every respect." 

Roy Sahlin, Central Television & 
Appliance, 911 Chehalis Ave., 
Chehalis, Washington 

"Finest piece of equipment we have worked 
with in electronic field. The Winegard Color- 
tron and all Winegard products have no 
competition." 

Charles Dumaine, Dumaine Antenna 
Service, 735 Woodtick Road, 
Waterbury, Conn. 

"Among the top three antennas I have found 
it to be the best for any reception. The 
AP220N Nuvistor Amplifier is tremendous in 
controlling both high and low channels; 
eliminating all types of interference. Being an 
exclusive Winegard dealer, I make between 
30 to 40 installations per week of the Wine- 
gard Colortron and Amplifier. The people for 
whom the installations were made are all well 
satisfied with the performance; bringing 
more business my way than I can handle." 

J. C. McNiven, The Gester-McNiven Co., 
305 N. Tower, Centralia, Washington 

"We feature Winegard Colortrons because 
they have helped us immeasurably to sell 
more color sets. They really bring in a mag- 
nificent color picture and black and white is 
also the best. Finest antenna on the market, 
and we've tried them all." 

I 
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William D. Miles, Miles Electronic Co., 
Baxley, Georgia 
"We are over one hundred miles from the 
nearest commercial station. We have tried 
most of the so-called color antennas. Thanks 
to Winegard's high signal-to-noise ratio and 
high directivity Winegard is the only accept- 
able antenna -booster combination which 
was found to meet our 'customer's satisfac- 
tion' requirements. Beautiful color is being 
received now with the Colortron." 

Walter Finkbeiner, 107 New Jersey Ave., 
Absecon, New Jersey 
"I have found the Winegard Colortron and 
Electronic Power Pack to be the most power- 
ful antenna in our fringe area. Colortron 
antennas make a perfect combination with 
our Admiral Color television installations. 
"I install Colortrons on trial and have not lost 
a sale to date." 

Leonard P. Hellenthal, Nielsen & Neilso 
Inc., 1462 Glendale Blvd., 
Los Angeles 26, California 
"I am extremely happy to inform you that we 
have been a constant user of the Winegard 
line of antennas and related products for six 
or seven years. 
"We are now moving into the Colortron 
series which we find to be another added 
improvement in new type hardware and im- 
proved over-all performance. 

"As you know, our clients in this area con- 
sist of many television and movie stars as 
well as prominent city officials. We are, 
therefore, of necessity, quite concerned 
about the equipment we use and its per- 
formance. We are looking forward to future 
success with this newer series of antennas 
and amplifiers." 

G. Borders, Borders Radio & TV Service, 
Flora, Illinois 
"In my opinion, the Winegard Electronic 
Antenna is perhaps the finest piece of equip- 
ment I have worked with in the last thirty 
years." 



J. A. Etchison, Etchison Brothers 
Appliances, Flora, Illinois 
"The new Winegard Colortron with 
the twin nuvistor amplifier permits us 
to give our customers the best tele- 
vision reception ever!" 
Berkeley M. Phelps, TV & Radio 
Repair, Washington Depot, Conn. 
"The high gain of Winegard antennas 
and boosters give the customer ex- 
cellent pictures on channels that were 
not usable before. Winegard equip- 
ment does not require sales pressure 
-seeing is believing!" 

WE DO! 
the world's finest TV antennas... 

,tack Ross, Smith's Home 
Furnishings, Portland 2, Oregon 
"This is hilly country, with lots of tall 
trees. We install and service thous- 
ands of sets a year. We've found 
many real problem areas-where only 
a Winegard Colortron antenna with 
Nuvistor amplifier will pull in the kind 
of picture a set owner has the right to 
expect. We recommend Colortron to 
our customers - especially to the 
many people now buying Color TV." 

David B. Newman, Radio Service 
Co., 262 Ninth St., Astoria, Oregon 
"With the new Colortron TV antenna 
and Stereotron FM antenna and 
matching Nuvistor boosters we have 
obtained excellent reception of the 
Portland, Oregon TV and FM stations. 
We are 100 miles from Portland with 
the coast range of hills between us. 
We also obtain good results from 
Seattle, 150 miles away. These are the 
finest antennas on the market today!" 

If you haven't tried 

Winegard Colortron 

antennas or Colortron 

Nuvistor amplifiers, 

we hope you will try a 

few soon. 

We feel confident there 

is nothing on the market 

that can match them for 

performance and quali- 

ty. Write for technical 

bulletins or ask your 

Winegard distributor. 

COLORTRON MODEL C-44 
GOLD ANODIZED ... $64.95 list 

T'ok.e up to 
400,(00 Micro- 
volts input- 
Model AP -200N 
á39.?5 list 

COLORTRON 
Twin Nuvistor 
AMPLIFIE2 

MODEL C-43 $51.90 list 

MODEL C-42 $34.95 list 

MODEL C-41 $24.95 list 

mn egalrl 
ANTENNA SYSTEMS 

3009-6 KIRKWOOD BURLINGTON- IOWA 



MISLEADING TOUGH DOG 
Only a small bunch of wavy lines appeared on the 

CRT, forming the design depicted in Fig. 1. My first 
analysis was somewhat as follows: The vertical sweep 
is obviously missing, and since width is shrunken- 
and accompanied by the curious foldover in the cen- 
ter-the horizontal circuits must be in trouble, too. 

Digging out the circuit diagram, I did a bit of analy- 
sis. The vertical circuit in this set consists of a Hartley 
oscillator (one half of a 6CS7) driving the second half 
of the 6CS7; the output is connected to the yoke via 
an autoformer. 

Noting that the boost B + feeds both the horizontal 
and vertical circuits, I proceeded down another ave- 
nue of thought: Suppose the boost was low enough to 
cause vertical collapse, but still sufficient to keep the 
horizontal sweep and high voltage working (the hori- 
zontal oscillator was connected to regular B +) . This 
could also account for the narrow width of the raster 
lines. 

Checking the boost B + proved it to be rather low 
-only 330 volts instead of the normal 510 volts. Pur- 
suing this theory, I substituted tubes in the horizontal 
section-including the HV rectifier-but this caused 
no improvement in either the boost voltage or the 
picture symptom. To check the possibility of an over- 
load reducing the boost voltage, 1 disconnected the 
vertical output stage, but the boost voltage remained 
low. 

Now I brought the scope into play. A quick check 
of the horizontal output waveform (by placing the 
probe near the plate -cap lead) revealed a very irregu- 
lar trace, accounting for the foldover in the center of 
the lines on the picture tube, but not revealing the 
cause. The horizontal drive waveform seemed normal. 
A thorough check of the yoke and flyback proved 
these components to be okay. 

Failing to locate any serious trouble in the hori- 
zontal stages, I turned my attention to the vertical cir- 
cuit. Waveform analysis showed a weak signal at the 
plate of the vertical oscillator; it was about the same 
on both sides of the coupling capacitor, proving that 
component to be okay. A waveform check at the plate 
of the output tube showed no vertical energy; but, 

since a small amount of some sort of energy was pres- 
ent, I varied the scope frequency until I identified the 
small signal as the odd horizontal waveform I'd seen 
on the horizontal output lead. 

Having isolated the defective section positively, I 
tried measuring voltages, and got some very puzzling 
results. Time for more hard thought. The vertical out- 
put tube was part of a divider network which also 
involved the 3CS6 sync separator; so I decided to re- 
draw the schematic as shown, hoping the simplification 
would help me analyze this odd voltage distribution. 
(The voltages marked by an asterisk (*) on the sche- 
matic represent the unusual voltages I found on the 
vertical output tube.) 

Voltage division takes place in several legs of this 
network; the voltage source is the boost B + line, and 
several paths to ground can be found through various 
networks. Since both tubes are involved in this divider 
system, they were replaced-to no avail. By this time, 
I had decided the greatest mystery was the high nega- 
tive voltage measured at the grid of V 11 B. 

Since no fault in this circuit could plausibly connect 
the grid to a source of negative DC voltage, I began 
to wonder if some stray signal waveform of high am- 
plitude was somehow being impressed on the grid of 
V 11 B, and was causing this reading. Checking with 
the scope, I found that the only signal visible at this 
point was the same small, odd horizontal waveform 
I'd seen before at the plate. 

Ah-but then a glimmer of realization began to 
dawn, and the scope was moved to the cathode of 
VilB. There-in great, sweeping magnitude-stood 
nearly 300 volts of horizontal waveform energy. A 
glance at the diagram and some quick deduction indi- 
cated that bypass capacitor C5 was open. C6, which 
normally bypassed horizontal energy to C5 for subse- 
quent bypassing to ground, was acting as a good 
coupling capacitor from the boost line to the cathode 
circuit of V I 1 B. Replacing C5 cured the problem, 
proving that a step-by-step analysis is very effective 
in laying these tough dogs to rest, even though the 
symptoms may tend to be sidetracking. 

RETRACE 

BLANKING 
VERT OUTPUT 

108 6CS7 

FROM 0 
VERT i --I 
OSC .047 

*-150V 1 

55V, 
56K 3 

*20V 
2.2 110V 
meg 

6800 

56000 
3W 

O 150K 

VERT 
LINEARITY 
1000 

82 

SYNC SEP 

3CS6 

01 

80 
mfd 

82K 

68 

HORIZ OUTPUTXFMR 

\ 

TO 

VERT OSC 

BOOST 

20 PF REPORTER/June, 1963 



The 
Electronic 
Scanner 

Join the Contest 

A finish -the -jingle contest for service technicians. being 
offered by General Electric, is easy to enter. Merely obtain 
one of the official entry blanks from your authorized G -E 
dealer, complete the last line of the jingle. and submit with 
two orange squares from any G -E "five -pack" tube container. 
A total of $4.800 in prizes will be awarded. 

Technician's Promotional Kit 

A "Deal With the Seal" pro- 
motion program is still under- 
way at Raytheon, as a business 
aid to independent service tech- 
nicians who use the firm's re- 
placement tubes. Newspaper ad 
mats, direct mail pieces, scripts 
for aired commercials, and en- 
larged ad reprints are among 
the many items offered in the 
kit. The materials are being 
offered through Glenn M. 
Foster, advertising and sales - 
promotion manager of the 
Dealer Products Div. 

Color TV Training Program 

Motorola has initiated a color -television training and in- 
doctrination program for service technicians. The format of 
the program consists of three different sessions totalling more 
than eight hours of training. Sessions include four hours of 
theory lecture, and four hours of practical training, working 
with Motorola's own color chassis. Additional time is used. 
as needed. for color troubleshooting and testing procedures. 
At the completion of the seminars. each technician is pre- 
sented with a Motorola Color -Training Diploma and a pocket 
identification card. The program is being handled by the 
company's regional service and parts managers. 

Springboard Phono Needle 

The phonograph needle shown 
in this photo, designed by 
Sonotone, can be flexed, flipped. 
or bent, and-when released- 
will immediately spring back 
into playing position, without 
damage to either needle or car- 
tridge. A high -quality rubber 
expansion link between the 
stylus and lever arm of the 

needle assembly permits it to withstand all sorts of rough 
treatment. By the way, the needle can be installed in present 
Sonotone stereo cartridges without modification. 

Tube Division Formed 

International Telephone and Telegraph Corp. recently an- 
nounced the formation of a special Electron Tube Division. 
The activity will be located in the new plant that will open this 
spring in Palmer Township, near Easton, Pa. Estimated em- 
ployment figures indicate 500 to 550 employees will be re- 
quired for the division within the next few years. In addition 
to manufacturing special-purpose electron tubes,. the division 
will contribute to ITT's research activities. 

February Was Good 

Kenneth R. Johnson, Home Products Division vice pres- 
ident of Packard Bell Electronics, recently announced a sig- 
nificant increase in sales of TV. radio, and audio equipment. 
New designs in the firm's color -TV and stereo lines were named 
as the largest single factor in the higher sales volume. Next 
in importance were the new phono combinations, portables. 
and 23" TV receivers introduced in January. 

NOW! CASTLE OFFERS YOU 

THE BIGGEST BARGAIN IN 

TV TUNER OVERHAULING! 

ALL MAKES 

ALL LABOR 
AND PARTS 
(EXCEPT TUBES)* 

ONE PRICE 
THIS ONE LOW PRICE INCLUDES ALL UHF , VHF 
AND UV COMBINATION' TUNERS 

In a decade of experience overhauling TV Tuners 
of ALL MAKES, Castle has developed new 
handling and overhauling tecl niques which 
give you . ast_Service 
A recent study at our Chicago Plant revealed 
that of all tuners accepted for overhauling, over 
30% were completed and shipped within . , 

Seven Hours... all others within 24 Hours. 

Simply send us your defective tuner complete; include 
tubes, shield cover and any damaged parts with model 
number and complaint. 90 Day Warranty. 
Exact Replacements are available for tuners unfit for 
overhaul. As low as $12.95 exchange. (Replacements 
are new or rebuilt.) 
*UV combination tuner must be of one piece construc- 
tion. Separate UHF and VHF tuners must be dismantled 
and the defective unit only sent in. 

Pioneers in TV Tuner Overhauling 

CASTLE 
TV TUNER SERVICE, INC. 
5701 N. Western Ave., Chicago 45, Illinois 
653 S. Palisade Ave., Cliffside Park, New Jersey 
Canada: 136 Main St., Toronto 13, Ontario 

*Major Parts are additional in Janada 



BUSS FUSEHOLDERS 
LAMP INDICATING SERIES HK 
AND HJ FOR 
1/4x1 and Y x11/4 
INCH FUSES 

Flatsided knob 
also available 

Provides quick, positive visual identificati 
faulted circuit. Transparent knob permits indicating 
light to be readily seen. 

Bayonet type knob -molded body -strong, coil 
spring provides positive contact on ends of fuse. 

Fuseholder designed to withstand vibration such 
as occur_; in aircraft a?a'íß-ations. Terminals held 
mer:'r .nic.dly as well .s by solder. 

Holder can be use ;.1 in panels up to 3/16 inches 
thick. . . 

-]-33-ure2 Write for BUSS 
Bulletin SFB. 

nect output transistor X4 from the circuit; however, voltage 
measurements on X4 all seem to be okay. 

WALTER W. ELLETT 
Slim's Radio & TV Repair 
Cupertino, Calif. 

The condition under which you measured the current may 
be the key to your problem. The 8.5 -ma reading given in the 
PHOTOFACT Folder was taken with no signal applied to the ra- 
dio, and with the volume turned all the way down. Since X4 
operates class B, it will draw more current from the battery 
when it receives an input signal, or when the volume control 
is advanced to a higher setting. A current of 17 or 18 ma un- 
der such conditions does not sound at all unreasonable. It's 
likely you cured your problem with this radio when you re- 
placed CI. 

By the Numbers 
I have several questions related to servicing transistor circuits: 

1. Can an audio -type signal tracer be used to trace through a 
transistor radio, stage by stage? 

2. Will a signal tracer inject a signal at any of the three ele- 
ments of a transistor-collector, base, or emitter-the same 
as it will do at the plate, grid, and cathode of a tube? 

3. Do you hear a click in the speaker each time you touch any 
lead of a transistor with a test prod? 

4. What defects are most apt to cause a fuse to blow in a 
transistorized auto radio? 

EDWIN MORIO 
East Patchogue, L.I., N.Y. 

I'll answer your questions in the same order you asked them: 
1. A signal tracer that develops a sine -wave audio output sig- 

nal can be used to troubleshoot any stage of a transistor 
radio following the detector. However, if the signal tracer is 
designed for use with tube circuits, be very careful to keep 
the output at a low level, to avoid overdriving the transis- 
tors. If you wish to troubleshoot the RF and IF stages, you 

BUSS :the complete Tine of fuses .... 

111111 iiï iiii ROUBLESHOOTER 
answers your service problems 

TO RF -IF 
STAGES 

OUTPUT 

xa 2N109 
-8.5 V 

2 00 0 o 

VOLUME 

1o` 
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CONTROL 

Doubled Drain 
I've just replaced a shorted filter capacitor C I in an RCA 

Model 8 -BT -7J transistor radio (PHOTOFACT Folder 364-10). 
The radio now seems to operate normally, except that the cur- 
rent drain from the battery measures 17-18 ma instead of the 
rated 8.5 ma. All transistors have been substituted without mak- 
ing any noticeable difference in the current. The only way I can 
make a substantial change in the current reading is to discon- 

BUSS 
MINIATURE FUSES 
Made To Foreign Standards 

5MM x 20 MM 

(.197 x .769 INCHES, 
GLASS TUBE) 

Designed for protection of miniaturized 
circuits or equipment. Commonly used in 

equipment of foreign make. 

Write for BUSS 
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BUSSMANN MFG. DIVISION, McGraw -Edison Co., St. Louis 7, Mo. 
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All Types Available f 
Every Application .. 
Single pole, multiple 

pole, small base, full base, 
molded base, bakelite base,''. 
porcelain base for fuse 
from 1% x % inches up to 
1/2 x 2 inches. Also signai 
fuse blocks and special 
blocks of all types. 

Send us your require- 
ments-we have the block. 
you need or can engineer' 

for you. 

rite for BU 
ulletin SF 

be able to obtain acceptably good results by using any PNP 
transistor specifically recommended by the supplier for replace- 
ment use in IF stages. 

Needs a Nudge 
The converter stage of a Marconi Model 888 transistor radio 

doesn't work, and the trouble seems to be a failure to oscillate. 
When I apply an unmodulated RF signal to the base of the con- 
verter transistor to substitute for the local oscillator, I can 
tune in five or six stations; but when I disconnect the signal 
generator, there is nothing but silence. I've replaced the con- 
verter transistor, and all parts in the circuit except the tuning 
capacitor and antenna coil, but still can't 

Please turn to page 84 

..., of unquestioned high quality 
must use a demodulator probe to convert high -frequency 
signals to audio. If you use a harmonic -generator type of 
signal tracer (a description that fits most pocket -sized units), 
the output contains RIF as well as audio signal energy; there- 
fore, it can be used to trace through all stages of an AM 
radio without using any accessory probes. 

2. Yes, the signal tracer can be connected to any of the three 
transistor elements, and will satisfactorily inject a signal if 
the element is not bypassed or grounded. 

3. You can use the "click test" in transistor radios, but it 
should be used sparingly, since sudden surges might possibly 
"blow" a junction in certain delicate types of small -signal 
transistors. 

4. The troubles most likely to cause a blown fuse are a shorted 
bypass capacitor on the DC input line, or a shorted output 
transistor. In the latter case, an incorrect bias adjustment or 
some component defect in the output stage may be respons- 
ible for transistor failure. 

Whispers 

I have a General Electric Model P800A transistor radio 
(PHOTOFACT Folder 482-10) with very weak output, especially 
on the high end of the broadcast band. Voltage readings indi- 
cate nothing wrong, except possibly a defective X2, but I can- 
not locate a replacement for this unusual transistor. I have re- 
placed L4 with no success. 

CHESTER RICKARD 

Girard, Ohio 

It was a good idea to try replacing L4, since an open wind- 
ing is a common occurrence in IF coils of this type. (The usual 
symptoms are very broad tuning and weak volume.) Also check 
the tuning of the other two IF coils, L3 and L5; if either of 
these coils does not peak in normal fashion, replace it. 

If replacement of X2 should appear necessary, you should 

Let BUSS Fuses 
Help Protect Your 

PROFITS 

o rtïri e tïre rt.,. fuse§ wifl operate 
as intended under all service conditions, 
each and every BUSS fuse is individually 
tested in a sensitive electronic device. 

This is your assurance that when you 

sell or install BUSS fuses, you are safe- 
guarded against complaints, call-backs 
and adjustments that might result from 
faulty fuses and eat away your profit. 

It is just good business 
to sell fuses the BUSS way. 

Write for BUSS 
BLlletin SFB. 

BUSSMANN MFG. DIVISION, McGraw -Edison Co., St. Louis 7, Mo. 
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Beneath the attractive surface of the new 
JERROLD Ultra -Vista you find the only 
UHF converter with its own rf preamplifica- 
tion. For translator areas and other com- 
munities using the Channel 70 -to -83 band, 
this means superior low -noise reception, 
thanks to the amplifying of antenna signals 
before they reach the mixer stage. 

Look at the sleek bandspread tuning. Wheii 
you twirl the selector knob, you experience 
a fineness of tuning offered nowhere else in 
UHF. A long -life nuvistor oscillator, a radar - 

most 
of the 

beauty 
doesn't 

show 

type mixer diode, and a transistor post - 
amplifier operating at Channel 7 or 8 are 
additional features that set Ultra -Vista sev- 
eral cuts above the second-best converter. 
Minimum gain of 10db throughout the 
entire band. 

Ultra -Vista is obviously destined for great 
popularity in difficult translator reception 
areas, for it removes snow from television 
screens as no other converter can do. Speak 
with your Jerrold distributor, or write for 
complete information. List price 49.95 

NEW ULTRA -VISTA ... the only UHF converter with its 
own rf preamplification 

JE R RO LD 
ELECTRONICS 

A subsidiary of THE JERROLD CORPORATION 

Distributor Sales Division, Philadelphia 32, Pa. 
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TRAN 
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VI DEO OUTPUT ®{ 27 
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DC VOLTAGES taken with VTVM, on inactive chan- 
nel; antenna disconnected from receiver. * Means 
voltage varies with conditions-see "Variations." 

TO SYNC 

SEP GRID 

l0 
meg 

82000 
IW 

TOURD IF 

SCREEN 

50000 
4W 

280V 

280V 

Keyed AGC 

Cathode Grounded; 
IF Grid Positive 

W2 300V 7875 LC 

W4 2V 7875,LC 

W3 .2V 78751,1t 

WAVEFORMS taken with wide -band scope; controls 
set for 2 -volt p -p output from video detector. 
Low -cap probe (LC) used to obtain all waveforms. 

Normal Operation 

This circuit is generally similar to the 6BU8 
type in October, 1962 Sym f act, except DC 
voltages are considerably different. To permit 
grounding cathode of V 1, negative voltage 
must be supplied to pin 6. Grid -leak bias can- 
not be used, because DC coupling from video 
output tube is necessary; thus, negative bias is 

"borrowed" from horizontal output. Unusual 
IF-AGC setup shown here has recently been 
popular among largest TV manufacturers. Set 
uses L'stacked" IF system, requiring AGC bias 
only on first stage. Grid operates 25 volts above 
ground, and voltage divider across B+ holds 
cathode slightly more positive. When a signal 
is applied, negative charge on AGC filters 
causes grid voltage to drop sharply (to value 
slightly more negative than ground, on strong 
stations). Reduction in cathode current 
through R 14 lowers cathode voltage, too; 
difference between grid and cathode voltages 
is proportional to signal strength. This circuit 
has no FRINGE LOCK control in noise -limiter 
circuit at pin 7; instead, voltage -dependent re- 
sistor R8 provides automatic bias control. 

Operating Variations 

PIN 6 
AGC control R 1 varies DC voltage 
from 0 to -25 volts, except when 
signal is present; then, useful range 

is -13 to -5 volts. Control varies W 1 from 
4 to 25 volts peak to peak. Past these limits, 
IF is overloaded or blocked. 

Station signals drive VI into con - 
PIN 3 duction, charging AGC filters and 

lowering DC voltage. Typical read- 
ings are from +10 volts on very weak chan- 
nels to -3 volts on strongest channels. 

Usually is clamped at zero volts by 
grid current in RF amplifier, pro- 
viding AGC delay. If station signal 

is strong, C6 charges sufficiently to apply small 
negative bias to tuner. 

Three examples show how grid - 
cathode bias increases with more 
signal: With +9, +4, and -1 

volts at grid, cathode reads +10, +6.6, and 
+5.6. Bias: 1, 2.6, and 6.6 volts, respectively. 



SYMPTOM 1 Symptom Analysis 

Video Overloading 

No Picture on 
Strongest Stations 

R8 Open 

Waveform Analysis 

With pin 3 clamped at sonic negative or positive volt- 
age (whatever value is normal for signal being re- 
ceived), W I amplitude is normal. However, sync -pulse 
tips do not slant, as they would if VI were conducting 
normally. Waveform at sync -separator plate of V1 (pin 
8) shows notched sync -pulse tips, a common symptom 
of trouble in noise -limiter circuit at pin 7. Further proof 
of fault here is distorted W3, far above normal ampli- 
tude. Negative pulses in this signal are reducing V1 
conduction during sync peaks, affecting sync and AGC. 

Even weak stations have poor 
sync. Stronger channels show exces- 
sive contrast or even complete 
"whiteout"; AGC control is ineffec- 
tive. Grounding point A (useful 
"quick check" in strong - signal 
areas) improves picture. Clamping 
pin 3 with fixed bias permits servic- 
ing AGC system. 

Voltage and 
Component Analysis 

-2V 

AGC CLAMPED 

130V 

2 

If AGC is clamped, pin 6 has correct DC voltage, vari- 
able by means of AGC control. Screen voltage at pin 2 
is much too high (130 volts), indicating screen current 
definitely below normal. Pin 7 measures -2 volts-too 
much bias for this circuit. Interruption in path to B + 
would explain this fault. In -circuit resistance tests are 
meaningful only if made directly across resistors; read- 
ings to ground are confused by charging of B + filters. 
R8 normally measures approximately 5 meg in ohm- 
meter tests, depending on exact voltage applied. 

SYMPTOM 2 

Blank Raster on 
All Channels 

Faint Buzz 
From Speaker 

R1 Open 

Waveform Analysis 

Even at optimum value of clamping bias, sync pulses 
in W 1 are somewhat compressed, and best obtainable 
amplitude is still below normal; but W5 has proper 
shape and amplitude. This test isolates trouble to AGC 
circuit. Further checking in pin -6 circuit reveals only 
weak video trace at arm of R1, with amplitude unaf- 
fected by rotating control. Normally, this waveform (the 
portion of W5 developed across R 1, R2, and R3) 
should have about 2/3 as much amplitude as W1, and 
vary as control turns. W2, W3, and W4 give no clues. 

Symptom Analysis 

Picture may appear briefly when 
set is first turned on. No snow is 
seen on vacant channels; AGC con- 
trol has no effect. Ground lead tem- 
porarily touched to point A does not 
restore picture, but draws spark. 
Clamping pin 3 of V1 at correct 
level restores normal operation of 
video stages. 

Voltage and 
Component Analysis 

AGC 
.3V 6 

CLAMPED 

3 -100V AGC NOT 

CLAMPED 

Until AGC line is clamped, all points on it measure ap- 
proximately 100 volts negative with respect to ground. 
Clamping directly at pin 3 overrides this bias, since bias 
box kills keying pulse and stops conduction of V 1. Volt- 
age error at pin 6 is then obvious: +0.3 volt on va- 
cant channel, and -2 volts with signal applied. Ohm- 
meter reading from pin 6 to ground should be 1.5 to 
3 megohms, varying with setting of R1; in this case, 
meter reads in reverse direction. Shorted C3 causes 
similar trouble symptoms. 



SYMPTOM 3 

Washed -Out Picture 
on Weak Stations 

Local Reception 
Nearly Normal 

R11 Increased in Value 

Waveform 
Analysis 

Good contrast can be restored by clamping AGC line 
with positive or negative DC voltage that simulates nor- 
mal bias. All pertinent waveforms then assume correct 
shape and amplitude; therefore, no scope clues can be 
obtained unless clamp bias is removed. When this is 

done, amplitude of W5 on weak stations falls to less 
than IO volts, and strong RF signals produce only 40 
to 50 volts of video. Amplitude of W I is also much low- 
er than normal (only 3 volts on typical weak channel); 
but this doesn't explain apparent excess of AGC bias. 

Symptom Analysis 

No snow is seen on vacant chan- 
nels-just blank raster. Contrast on 
all active channels can be improved 
by advancing AGC control toward 
minimum resistance; but even at ex- 
treme setting, expected overloading 
does not occur, and pictures from 
fringe stations are still too weak 
to watch. 

Voltage and 
Component Analysis 

3 3v 

AGC NOT 

CLAMPED 

Here's one case where simple DC voltage checks, made 
with no signal or clamping bias applied, can lead straight 
to solution. Pin 3 is near zero, instead of normal + 25 

volts. When active channels are checked, strong signals 
develop few volts of negative AGC bias, but plate never 
goes positive. Resulting voltage to IF's is near normal 
except on fringe reception, which requires fairly high 
positive voltage on grid of V2. Finding exact fault could 
be tricky; resistance from pin 3 to ground checks nor- 
mal, and in -circuit check of Rl 1 is misleading. 

SYMPTOM 4 

Video Overloading 
on Strong Stations 

Poor Horizontal Sync 

R20 Increased in Value 

Waveform 
Analysis 

Overloading is eliminated by clamping AGC line as 

described for previous symptoms; if this is not done, 
distorted video -signal input to AGC and sync circuits 
gives confusing results. Horizontal sync remains jittery 
even after normal video is restored; this trouble is traced 
to sync -separator section of VI, where horizontal pulses 
at plate are weak (only half normal amplitude). Input 
to separator is normal; so is W3. W I has same shape as 

in Symptom 1. Sawtooth ripple in W4 has subnormal 
amplitude-a clue that could he easily overlooked. 

Symptom Analysis 

Horizontal pulling allect, even 
weak -signal reception; other symp- 
toms (excessive contrast, buzz in 

sound) are confined to local chan- 
nels. There could be two separate 
troubles, or only one that affects 
both AGC and sync. AGC control 
works fairly well, but does not clear 
up symptoms. 

Voltage and 
Component Analysis 

"Old standby" method of DC voltage and resistance 
checking proves its worth here. Pin 2 measures only 25 
volts on vacant channels, or 20 volts with strong signal 
fed to receiver-whether or not AGC is clamped. Re- 
sistance measurements can locate faulty R20 or R21 
without need for unsoldering connections, since their 
normal values are much lower than shunt resistance. 
In this particular case, R20 had risen to 250K. If it 

opened. some DC voltage would still reach screen 
via R 18-R l 9; symptoms wouldn't he much worse. 



by Allan F. Kinckiner 

J.---' 
HORIZONTAL -AFC PROBLEMS 

HORIZ OSC 

FREE/ SAME AS 

SYNC -PULSE FRED - 

HORIZ OSC 

RUNNING SLOW - 

HORIZ OSC 

RUNNING FAST 

\NO CORRECTION 
VOLTAGE OUTPUT 

-CORRECTION VOLTAGE 

IS NEGATIVE 

_CORRECTION VOLTAGE 

IS POSITIVE 

Fig. 1. AFC output voltage depends on 
relative timing of sync and sawtooth. 

The name "automatic frequency 
control" does not fully describe the 
function of the circuit that controls 
the horizontal oscillator of a TV re- 
ceiver. An action even more impor- 
tant than the AFC's frequency -cor- 
recting characteristic is its ability to 
lock the phase of the oscillator ex- 
actly in step with the sync pulses 
transmitted by stations. Further- 
more, the system can maintain 
stable horizontal sweep even when 
sync is interrupted for short periods, 
or in the presence of noise bursts. 
(This latter capability is the result 
of charges on capacitors in the AFC 
circuit.) 

Such sensitive control of the 
oscillator demands rather complex 
operating conditions in the AFC 
stage, despite its deceptively simple 
appearance. Therefore, a reason- 
ably good understanding of circuit 
theory is the most solid foundation 
for an AFC -troubleshooting tech - 

180°PHASE 
ERROR 

NORMAL 
SYNC LOCK 

Fig. 2. AFC system automatically re- 
jects null point X, 180° out of phase. 
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nique you can depend upon. It 
makes symptom and waveform an- 
alysis easier-as we shall see. 

Sync Plus Sawtooth 

The development of frequency - 
correcting voltage is usually ex- 
plained with the aid of drawings 
similar to Fig. 1, showing how a 
sync -pulse signal and a sample of 
the horizontal sawtooth sweep sig- 
nal are added in a balanced dual - 
diode circuit to develop a net out- 
put voltage. The accompanying text 
generally summarizes the circuit op- 
eration as follows: "When the os- 
cillator is running slow, the sync 
pulse arrives at the AFC stage dur- 
ing the negative portion of the saw - 
tooth signal; the result is a negative 
output voltage. When the oscillator 
is running fast, the sync pulses oc- 
cupy a position toward the positive 
peak of the sawtooth, developing a 
positive output. These resultant 
voltages have the correct magnitude 
and polarity to bring the oscillator 
frequency back to normal. When 
the oscillator is running at the sync - 
pulse frequency, the pulses coincide 
with the zero axis of the sawtooth 
slope, and no correction voltage is 
developed." Thus sum -up is fine, as 
far as it goes. However, it doesn't 
explain how the AFC circuit can 
consistently overcome considerable 
phasing errors without accidentally 
locking the oscillator 180° out of 
phase with the sync signal. 

Take another look at the sample 
sawtooth signal in Fig. 1, and you'll 
note it has not just one zero -axis 
point, but two, in each cycle. It is 
the AFC circuit's ability to latch on 
to the correct zero -axis or cross- 
over point that makes the AFC 
system an automatic phasing con- 
trol, as well as a frequency -correct - 

C t- 

PHASE OF HORIZ OSC LEADS SYNC BY NEARLY 1800 

A - 
POSITIVE CORRECTION VOLTAGE LENGTHENS CYCLES, ELIMINATING PHADIFFERENCE 

PHASE OF HORIZ OSC LAGS SYNC BY NEARLY 1800 

s - 
NEGATIVE CORRECTION VOLTAGE SHORTENS CYCLES, ELIMINATING PHASE DIFFERENCE 

HORIZ SAWTOOTH HAS WRONG POLARITY AND SLIGHTLY LAGS SYNC PULSES 
4 

ERROR IN POLARITY CAUSES LOCK -IN 1800 OUT OF PHASE 

AFC HUNTS. THEN LOCKS IN ON SYMMETRICAL SLOPE OF DISTORTED SAWTOOTH 

Fig. 3. In -phase operation is quickly 
reached unless sawtooth is abnormal. 

ing device. Even when the oscillator 
and sync signals are as far out of 
phase as they can possibly get (Fig. 
2A), this condition will rapidly be 
corrected to the in -phase condition 
shown in Fig. 2B. Here's how it 
works: 

If it were possible for the oscil- 
lator to start or run at exactly 15,- 
750 cps by itself, it would also be 
possible for the sync pulses to lock 
in at the incorrect crossover point 
(X in Fig. 2), since the zero axis 
of the sawtooth would coincide with 
the pulses, and no correction volt- 
age would be developed. In such a 
case, the oscillator would be op - 

(A) Oscillator too slow 

VW\ -4\1-- 
(B) Oscillator too fast 

Fig. 4. Beyond control range of AFC. 



erating at the right frequency, but 
180° out of phase. 

The frequency of the oscillator 
when free -running is never exactly 
15,750 cps except for extremely 
short periods of time. While the 
frequency drift is minute, it occurs 
nonetheless. Therefore, the saw - 
tooth signal fed back to the AFC 
stage will often appear to be far out 
of phase with sync, but practically 
'never will be exactly 180° out. 
Consequently, a correction voltage 
will be generated. But if the sync 
pulse arrives during the longer slope 
of the sawtooth, near point X, the 
corrective action of the AFC sys- 
tem will tend to pull the pulse away 
from the 180° zero -axis point, and 
seek the in -phase condition. 

Figs. 3A and 3B demonstrate 
how this action can correct leading 
and lagging phase angles, respect- 
ively. With the signals not quite 
180° out of phase, a small correc- 
tion voltage is generated. In Fig. 
3A, this voltage is positive; it tends 
to slow down the oscillator, re- 
ducing the phase difference between 
the signals on the next cycle. Since 
this places the sync pulse higher 
on the sawtooth slope, an increased 
positive correction voltage is gen- 
erated, and this speeds up the cor- 
rective action. Past the positive peak 
of the sawtooth, the phase -retarding 
action continues until the correc- 
tion voltage reaches zero. The sys- 
tem quickly comes to equilibrium at 
this point. A similar control se- 
quence involving negative correc- 
tion voltages is presented in Fig. 
3B. 

A far -out -of -phase condition is 
usually corrected too fast for the 
eye to see, but in some receivers 
the action is slow enough to be 
noticed. A Sylvania receiver I re- 
cently had in my shop worked like 
this; when the set was turned on, 
the horizontal blanking bar ap- 
peared in dead center, and remained 
this way for a few seconds before 
the picture snapped into normal 
sync. 

Inverting the polarity of the saw - 
tooth (Fig. 3C) results in an os- 
cillator signal locked 180° out of 
phase with sync. This error, some- 
times introduced when a flyback is 

replaced, shifts the picture so a hori- 
zontal blanking bar runs down the 
center of the screen. Some service 
technicians and writers seem to 

W2 

DIODES REMOVED 

FROM SYNC 
PHASE SPLITTER 

r C1 

1000 
mmf 

1000 
mmf 

DIODES REMOVED 

W4 
DIODES IN CIRCUIT 

HORIZ MU LT 

INPUT 
SECTION 

SAWTOOTH-SHAPING 

CIRCUIT -SEE FIG. 7 

DIODES IN CIRCUIT 

Fig. 5. This portion of unbalanced dual - 

think a flyback -wiring error is the 
only possible reason for this symp- 
tom, but 'tain't necessarily so. De- 
fective components in the sample - 
signal feedback network can also 
cause the same condition-al- 
though, in close to 20 years of serv- 
icing, I have seen such faults only 
about three times. Fig. 3D illus- 
trates how out -of -phase operation 
can be caused by distortion of the 
sawtooth. 

The frequency -correcting capabil- 
ity of the widest -range AFC sys- 
tem in use (Fig. 5) is less than 
±400 cps. Thus, if the oscillator 
runs fast or slow by about 21/2 

of its normal 15,750 cps, even the 
best AFC system is unable to main- 
tain sync. This limitation is partly 
due to the fact that sync -pulse and 
sample -signal amplitudes are not 
sufficient to develop more than a 

few volts of correction voltage. 
Also, the reasons for restricted lock- 
ing range should be obvious from 
studying the wave trains shown in 
Fig. 4, where the oscillator signal 
is considerably off frequency. The 

Fig. 6. Out -of -phase horizontal sync 
caused by faulty selenium dual diodes. 

diode AFC stage is highly standardized. 

range of AFC systems is more than 
adequate, however, considering the 
good frequency stability of most 
horizontal oscillators. 

Balanced Diode AFC 

The dual -diode system shown in 
Fig. 5, which requires two sync 
pulses of opposing polarities, is 

probably found in more different 
receiver models than any other type 
of AFC. It has been used by prac- 
tically every manufacturer at some 
time, although it is more prevalent 
in older models than in recent sets. 

In troubleshooting this circuit, an 
important preliminary step is to de- 
termine whether the horizonal multi - 
vibrator is able to run by itself- 
with reasonable stability-at the 
correct frequency of 15,750 cps. 
The AFC correction voltage is easily 
removed by pulling out the dual 
diode (if a plug-in type is used), 
or by grounding either point A or 
the input grid of the multivibrator. 
If the picture can be brought almost 
into synchronization by operating 
the horizontal hold and frequency 
adjustments, but sync is below par 
when AFC action is restored, 
troubleshooting of the AFC circuit 
is obviously necessary. 

The best way to begin is to re- 
place the dual diodes. Semiconduc- 
tor types (especially selenium) lose 
efficiency after a few years, and 
while diode tubes seem to have al- 
most unlimited life spans, their good 
condition shouldn't be taken for 

Please turn to page 80 
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There are a number of systems 
for troubleshooting transistor radios, 
from the "cut and try" method prac- 
ticed by the inexperienced student to 
the logical step-by-step procedures 
used by transistor specialists. Be- 
tween these two extremes lie a num- 
ber of ways of going at this prob- 
lem, and each different method has 
its staunch proponents. The trouble- 
shooting system we're going to de- 
scribe here has advantages incorpo- 
rated in the step-by-step method, 
plus certain advantages of simplicity 
offered by less highly organized pro- 
cedures. 

One of the primary advantages of 
this method of troubleshooting is the 
simplicity of the test equipment or 
"tools" needed. Most of the tests 
outlined can be accomplished with 
the following testing devices: a pair 
of 24" jumpers with needle -point 
test prods at each end, a 100K po- 
tentiometer equipped the same (see 
page 36 of the February, 1963 arti- 
cle "Boosting Sensitivity in Transis- 
tor Portables") , and a VOM ( a 
100 -ma current meter will do, but 
the VOM offers the advantages of 
several current ranges). 

Another advantage of this trou- 
bleshooting method lies in the fact 
that few test -equipment connections 
are necessary; most of the trouble- 
shooting can be done with one sim- 
ple VOM connection. The VOM or 

Troubleshoot 
by Current 

current meter should be connected 
in series with the power -supply 
leads, thus checking the input cur- 
rent to the entire set. Once you un- 
derstand the principles of this way 
of troubleshooting, you will find it 
very easy to apply. You'll probably 
want to add it to your own servic- 
ing procedures. 

Test Connections 

The first step in any methodical 
troubleshooting procedure should 
determine which general section of 
the receiver contains the trouble. 
No matter what the actual complaint 
in the set-whether it be dead, dis- 
torted, or oscillating-it is almost 
invariably caused by a single faulty 
component (or connection) in one 
particular stage. Once the faulty 
stage has been located, the transis- 
tor can be tested and the faulty 
component or connection pinpointed 
-by checking the current drain. 

The transistor -radio troubleshoot- 
ing procedure begins by connecting 
a current meter in series with one of 
the battery leads (as in Fig. I A) to 
monitor the input current to the re- 
ceiver. The easiest way may be to 
connect the meter across the switch; 
one disadvantage to this method, 
however, is that the set can't be 
shut off without disconnecting the 
meter. Some transistor technicians 
alleviate this problem by the alter - 

TO TRANS ISTOR 
STAGES 

i 

ALTERNATE 
CONNECTIONS 

TO BATTERY CONNECTOR 
OF RECEIVER 

ATTERY 

ELIMINATOR 
CAN BE USED HERE 

B 

TERMINAL STRIP 

Fig. 1. Methods of connecting milliammeter into the power -supply circuit. 

nate connection shown. 
The device shown in Fig. 1B can 

be made up and used if you do quite 
a bit of transistor servicing. It will 
simplify making connections by al- 
lowing you to connect the battery 
(or battery eliminator) outside the 
set and insert the current meter at 
a convenient terminal strip. Similar 
devices can be made for other types 
of transistor batteries. 

Localizing a Fault 

Locating the faulty stage in a 
dead transistor receiver is by far 
the most simple of all the trouble- 
shooting procedures we'll discuss. 
Each stage in a transistor receiver 
draws a certain amount of current 
-in most cases, just a few milli - 
amps. If the stage is completely 
dead, the fault that is causing the 
trouble will almost invariably upset 
the DC current and voltages. Thus, 
by interpreting any incorrect reac- 
tion to DC -current tests, it is rela- 
tively easy to pinpoint the stage that 
isn't acting normally. 

It isn't practical to draw a con- 
clusion from measuring the exact 
current of each stage, because this 
quantity can vary considerably. The 
RF and IF stages may draw any- 
where from .5 to 1.5 ma; audio am- 
plifier and driver stages can draw as 
much as 3.5 ma (seldom less than 
1.5 ma); and, depending on the 
station signal and the setting of the 
volume control, the output stages 
can draw 5, 10, 20, or even 60 to 
70 ma. There's a better way to 
check operation. 

Dead Stages 

Almost any component defect will 
affect the DC currents in its associ- 
ated stage. Therefore, a good check 
of the operation of a stage is to note 
if collector current is being drawn. 
This can be done in either of two 
ways: by actually measuring cur- 
rent in the stage, or by disabling the 
stage and noting the change in the 
total input current. The stage can 
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Transistors 
Drain! 
be disabled by opening either the 
collector or the emitter lead. (A 
slash of the foil with a razor blade 
will do the job.) 

As an example, consider a typi- 
cal transistor receiver. The set is 

dead, and your job is to find which 
stage is inoperative. With the set 
connected and turned on, the mil- 
liammeter indicates nearly the full 
normal no -signal current (given in 

the service notes). A major portion 
of the current drain of any transis- 
tor receiver, whether operating at 
full volume or simply idling, is 

drawn by the output stages. Since 
the current in this set approaches 
the 8 ma normally expected, it is 

safe to assume the driver and out- 
put stages are drawing normal cur- 
rent. A quick slice across the emit- 
ter foil of the second IF amplifier 
produces a 1 -ma reduction in total 
input current; so you logically as- 
sume the second IF amplifier is op- 
erative. Without even stopping to 
resolder this foil (yet), a quick slice 
across the first -IF emitter foil causes 
no change whatsoever in input cur - 
.rent; the assumption, then, is that 
this stage is not functioning. 

While it is common for a stage to 
draw less than normal current when 
it is inoperative, there are also con- 
ditions that will cause the stage to 
draw too much current. For ex- 
ample, consider the same set again, 
but assume that the initial no -signal 
current reading is 20 ma. This seems 
to indicate some stage is drawing 
more than the normal amount of 
current. Your first step is to disable 
the driver and output stages, but the 
current reading remains near 10 ma. 
Considering that the three remain- 
ing stages-converter, first IF, and 
second IF-should draw less than 
1.5 ma each, this is too much cur- 
rent. 

Three more quick slashes with the 
razor blade are sufficient to deter- 
mine which stage is drawing the ex- 
cessive current; in this case, the first 
slash at the emitter of the converter 

Analyze a whole stage 

with one simple test. 

by Forest H. Belt 

Fig. 2. Simple test device can be used to forward -bias transistor stages. 

circuit drops the idling input current 
to 2.5 ma, indicating that more than 
7 ma was being drawn by the con- 
verter stage alone. Having localized 
the trouble, hurry back to the driver 
and output stages and remake the 
slashed foil connections, to be sure 
you don't forget they've been cut. 

Unwanted Oscillation 

Most cases of oscillation in tran- 
sistor radios can be blamed on poor 
decoupling, due to either an ineffec- 
tive bypass (decoupling) capacitor 
or high internal resistance in the 
transistor battery. The most com- 
mon type of oscillation-motorboat- 
ing-centers invariably in this area. 
Other types of oscillation, which can 
block reception rather effectively, 
sometimes must be traced to other 
circuits. 

An oscillating stage generally 
draws considerably more current 
than a simple amplifier, and this 
fact can help you localize the of- 
fending stage. The already -described 
method of disabling a stage by open- 
ing the emitter lead has two effects 
that help isolate RF and IF regen- 
eration. If the current drops con- 
siderably when such a stage is dis- 
abled, that stage is probably caus- 
ing the oscillation. If the oscillation 
stops, without the accompanying de- 
crease in input current, it is a sign 
the oscillatory or regenerative loop 
has been broken, but the disabled 

stage may not be the only stage in- 
volved. 

Testing Transistors 

Once the faulty stage is located, 
another time -saving feature of this 
troubleshooting method becomes ap- 
parent: the relative ease with which 
a transistor can be tested without 
disconnecting it from the circuit. As 
pointed out before, any change in 

operating current in the collector 
circuit of a transistor (or in the base 
for that matter) will be revealed by 
a change in the total amount of cur- 
rent drain at the receiver input. This 
fact can be put to use in testing the 
transistors themselves. 

Dead Transistors 

We'll assume a dead transistor to 
be one that is completely inopera- 
tive. To discover such a transistor, 
you can use any one of three meth- 

Please turn to page 74 

Fig. 3. Grounded -collector connection. 
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QUICKER SERVICING 
by George F. Corne, Jr. 

TRANSISTORIZED 
GARAGE -DOOR OPENERS BUILD PROFITS 

A tired businessman enters his 
driveway late at night, presses a 
button that keys a small transistor- 
ized transmitter in his car, and waits 
for his garage door to rise and a 
floodlight to switch on automati- 
cally. But tonight, nothing happens! 
Here is a man with a service prob- 
lem, who is going to phone for help, 
come morning. It could be you he'll 
call, if you're ready and qualified 
for his business. 

Of course, we're talking about 
radio -controlled garage -door open- 
ers (GDO's). If you've been turn- 
ing down servicing jobs on these 
units, considering them out of your 
field, think this over: You can ap- 
ply the same servicing logic to 
GDO's as to the remote -control 
transmitters and receivers used in 
TV sets. 

Just Closing ci Switch 

Radio controls used with GDO's 
require no license to operate, for 
they are classified as restricted -ra- 
diation devices under Part 15 of the 
FCC Rules. Most of these units 
radiate an RF carrier in the lower 
VHF range (around 27 mc), which 
is modulated by a coded tone- 
usually in the audio -frequency spec- 
trum. These are not the only 
type, for at least one model trans- 
mits and receives a very -low -fre- 
quency signal (VLF), in the audio 
range from 7955 to 9932 cps. This 
is an electromagnetic signal, radi- 
ated from an antenna, and is not to 
be confused with the transmitted 
sound waves that are used in many 
TV remote -control systems. Ten 
control channels, each on a differ - 
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Fig. 1. Schematic of a typical transmitter used with garage -door openers. 

ent frequency, are available with 
this VLF type of door control. 

The ultimate purpose of the 
transmitter and receiver used with 
a GDO is to perform one small elec- 
trical function-closing a relay -con- 
trolling switch. The actual opening 
and closing of the door is performed 
by a separate door operator and its 
control assembly, made up of a 
motor, a gear train, reversing and 
limit switches, etc. Most openers 
also include a manually operated 
push button that can perform the 
same function as the relay switch. 
In troubleshooting, this button 
comes in handy as a check to deter- 
mine whether the radio control or 
the operator assembly is at fault. 
Because this operator unit is en- 
tirely separate from the radio -con- 
trol equipment, we won't concern 
ourselves with its circuits except as 
needed for explanation. 

Transmitters 

Two types of transmitters are 
usually available for GDO's: a unit 
that is mounted someplace in the 
automobile, and a portable hand 
unit. Either type will actuate the re- 
ceiver circuits and initiate the door - 
lifting operation. Notice the word 
initiate: the door -operator assembly 
proceeds unaided once it's started, 
automatically shutting itself off at 
the end of door travel. 

The frequency of the transmitter 
carrier, and of the modulating tone, 
is usually marked on both the trans- 
mitter and the receiver. The num- 
bering code used to specify the fre- 
quencies naturally varies among 
manufacturers; the frequencies may 
be encoded in the serial number, 
or contained in a special letter code. 

Permanent Installation 

Two or three transistors are nor- 
mally used in the mounted type of 
transmitter. Fig. 1 shows the sche- 
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matic diagram of a typical three - 
transistor unit, and Fig. 2 explains 
its physical mounting arrangement. 

When the switch button is de- 
pressed, power is applied to the 
transistor circuits, keying the trans- 
mitter. An oscillator generates an 
RF signal whose frequency is de- 
termined by a crystal. The RF sig- 
nal is fed to the emitter of the RF 
output transistor; an audio tone 
from the modulator transistor is 

added in the collector circuit. 
The tone -modulated carrier is then 
fed to the automobile antenna, 
via a dual-purpose antenna socket. 
This special coupling socket per- 
mits the car antenna to serve as the 
transmitting antenna for the GDO 
transmitter and as the car radio's 
receiving antenna. Some car - 
mounted units have a separate an- 
tenna that mounts under the hood. 

A point to remember when you 
have occasion to bench -service 
equipment of this type is: Be sure 
you know the battery polarity and 
voltage in the car you removed the 
transmitter from; write it on the 
unit, if you have to. The transmit- 
ter may be damaged if the power 
connection is wrong. 

In the transmitter of Fig. 1, the 
frequency of the modulating tone 
can be changed by removing the 

A"rihY R ,HP<SIS TRANSMUTER 
H SNAP MOUNTING BRACKET dk 

ON FIREN'ALL OR 

UNDER DASH 1 

DASH -MOUNTED 
KEYING SWITCH 

Fig. 2. Depicted here is auto -mount 
transmitter, switch and accessories. 

plug-in tone -selector circuit and in- 
serting one for a different tone. 
The photo in Fig. 3 depicts this 
tone selector, removed from the 
transmitter. 

Portable Transmitter 

As mentioned, a portable trans- 
mitter can also be used with the 
radio control system. Sometimes a 

customer will have both types-one 
installed in the car and another for 
his pocket or his wife's purse. If he 
does have two transmitters, your 
initial troubleshooting will be some- 
what simplified; the trouble can be 
quickly isolated to one transmitter, 
or to the receiver. 

Fig. 4 shows a portable trans- 
mitter removed from its case. In 
physical design, it resembles a TV 
remote transmitter. The power sup- 
ply is a 9 -volt battery similar to that 
used in many transistor radios. 
Most of the circuits are very much 
like those in the auto -mounted type; 
however, there are a few important 
variations you should be aware of. 
A ferrite rod is used for the an- 
tenna, and the modulating tone fre- 
quency is fixed. If one of your cus- 
tomers desires to change the oper- 
ating frequency of his door opener, 
and he has a portable transmitter, 
it will probably be necessary to re- 
turn the unit to the manufacturer 
requesting that the frequency be 
changed. 

Receivers 

A photo of a typical all -transis- 
tor receiver, a companion to the 
transmitter we have discussed, is 

shown in Fig. 5. The relay -control 
stage, the only section that is dif- 
ferent from an ordinary radio re- 
ceiving circuit, is shown in sche- 
matic form in Fig. 6; the other 
stages of the six -transistor receiver 
are represented here by blocks. 

Here's how the relay -control 
stage works: When present, the 
audio tone is detected by X4. After 
being amplified, the tone signal 
causes the relay transistor to con- 
duct, energizing relay M I. Relay 
contact set S1 closes, completing 
the circuit to door -operator power 
relay M2. Through M2, an electri- 
cal path is completed via the se- 
quence switch assembly to the 
motor circuit, and the door oper- 
ates. Contact set S 1 simply per- 
forms the same function as the man- 
ual push button-but does it by 

Fig. 3. Audio tone -selector circuit is 

enclosed plug-in unit in this set. 

radio control. 
In case you're wondering, the 

time delay in the collector circuit 
prevents keying of the relay tran- 
sistor by erroneous noise signals. 
When the transistor starts to con- 
duct, the time delay circuit (usu- 
ally an RC network) absorbs the 
initial charge, preventing M1 from 
energizing for approximately one or 
two seconds. So, here's a valid 
point to remember: Because of the 
time delay circuit, you must hold 
the transmitter keying button down 
for a couple of seconds. A momen- 
tary transmission, although normal 
in other remote controls, will not 
key delay -protected relay circuits. 

The power supply for the re- 
ceiver is of the common silicon - 
rectifier type, complete with filter 
and dropping resistors. Some receiv- 
ers obtain their AC voltage di- 
rectly from the 24 -volt supply used 
for the operator assembly. In sets 
of this type, the transformer on the 
receiver is unnecessary, and there 
would be no line -voltage plug ex- 
tending from the receiver. 

Receivers used with VLF trans- 
mitters usually have five transistors, 
three of which function as VLF 
amplifiers. The last of these VLF 
amplifiers feeds a tuned transformer 

Please turn to page 76 

Fig. 4. Portable GDO transmitter is 

similar to types used in TV remotes. 
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Pr REPORTER Mkt)/ Tm /? Transistor Output Stage Tm//: 

Normal Operation 

This push-pull output stage is typical of those used 
in many modern transistor portables. Transistors X1 
and X2, operating class B, are biased near cutoff; in- 
coming signal develops forward bias alternately on each 
transistor, permitting one to conduct on each half - 
cycle. When signal excursion at base of XI is negative, 
collector current can flow in this transistor. At the 
same time, positive signal swing at base of X2 drives 
that transistor deeper into cutoff. When signal polarity 
is reversed-during next half -cycle --base of X2 re- 
ceives negative -going voltage swing and conducts, 
while X1 returns to cutoff. Both signal currents com- 
bine in output transformer T2, complementing each 
other to form complete audio signal in secondary for 
feeding to speaker. Idling (no -signal) bias for bases 
of XI and X2 is set by resistive divider network R2 -R3 
across main power source. R4 is temperature -compen- 
sating resistor, common to both transistors, included 
to prevent any tendency to thermal runaway. When 
set is idling-no input signal, and volume control at 
minimum-total input current drawn by entire re- 
ceiver is 10 ma, with output stage consuming more 
than 5 ma of the total current. 

Push -Pull 

FROM DRIVER 
TRANSISTOR 

- 5.2V 

FROM 1 

BATTERY 

xl 

OUTPUT 
-5.8V 

-6v 
SOURCE 

1000 
5.2v OUTPUT 

SOURCE 

50mtd1Ol 
10V 

Idling current and voltage IVTVMI taken with no signal input; 
volume control set to minimum. 

With signal applied to set, col- 
lector voltage may vary slightly 

above or below no -signal value of 5.8. Base and emit- 
ter voltages also change with signal conditions-to 
-.12 volt at bases, and to -.06 volt at emitters. 

Variations 

SYMPTOM 1 

No Audio Output 

Intermittent Popping Noise 

R4 Open 

Analysis 

Turning volume control to maxi- 
mum and tuning in strong station 
may produce very faint audio sig- 
nal. Ability to receive station signal 
draws suspicion away from front- 
end stages. Sound is similar to that 
from speaker with stuck voice coil 
-strong indication of severe audio 
distortion and good clue to output - 
stage fault. Popping could be in- 
termittent trouble, or characteristic 
noise of bad resistor. 

Troubleshooting 
Procedures 

Substitutin,g for speaker is quick- 
est way to check it for fault. Volt- 
ages on base and collector of X1 
and X2 offer no clues-they re- 
main near normal. Increased volt- 
age on emitters (-.5 without signal, 
-1.5 with) might seem to indicate 
excessive conduction in one of tran- 
sistors. However, by noting low in- 
put current drain of set, and normal 
collector voltage, you can eliminate 
this possibility. (This points up im- 
portance of input -current reading 
as troubleshooting aid.) Since idling 
current drain is 4 ma below normal, 
output stage is one most likely to 
be inoperative (it is only circuit 
normally drawing that much cur- 
rent). By eliminating suspicion of 
excess conduction, you leave only 
one alternative - voltage at emit- 
ters is result of whatever slight 
leakage (Iceo) exists in transistors, 

5V TO15V 

2 

SET IDLING CURRENT 6 ma 

and emitter resistor R4 is open. 
R4 wouldn't likely burn open, 
even if transistor shorted; more 
likely cause of trouble is poor solder 
joint. Signal injection could be used 
to narrow down this fault: Audio 
signal applied at collector of either 
transistor produces normal tone in 
speaker, but signal injected at base 
of either stage fails to reach speak- 
er, indicating that fault affects both 
transistors; R2, R3, and R4-com- 
mon to both stages-are suspects. 
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SYMPTOM 2 

Distortion 

Weak and Garbled Audio 

X2 Leaky 

Analysis 

Station signal can be tuned in 

normally, proving RF and 1F stages 
are functioning properly. Sound 
from speaker is very distorted- 
usually a sure clue to audio -stage 
problems. Output is also weaker 
than normal, even with volume con- 
trol at maximum. Distortion is 

characteristic of sound produced 
by a "scratchy" speaker. Fact that 
audio signal can be heard indicates 
audio stage is not completely dead. 

SYMPTOM 3 

Motorboating 

Some Static and Noise 

Half T2 Primary Open 

Analysis 

Here's an unusual sympton, when 
compared with ordinary motorboat- 
ing complaint. In this case, motor - 
boating is rather fast; it almost 
sounds more like buzz than like 
"putt -putt" heard when electrolytic 
filter opens. Tuning in station sig- 

nal, and increasing volume -control 
setting, changes frequency of buzz- 
ing; station audio shows tendency 
to override motorboating sound. 

Troubleshooting 
Procedures 

Most significant clue to this fault 
is greatly increased idling (no - 
signal) current-nearly 45 ma. 
Source voltage drops to 5 volts as 
result of load on power supply. Pos- 
sibility of defective filter capacitor 
C I is quickly eliminated by discon- 
necting its ground lead; 45 -ma load 
remains. Focusing attention on shifts 
in voltage at X1 and X2, note emit- 
ter voltage has increased-in spite 
of reduced collector potential-in- 
dicating excessive transistor conduc- 
tion. Comparatively large change in 
base voltages points to defective 
bias divider or leaky transistor. Un- 
equal bias values mean trouble is 

not common to both transistors; 
probably one is bad. X2 displays 
higher base voltage, and is more 
likely culprit. Opening X2 collector 

Troubleshooting 
Procedures 

Low input current-only 8 ma- 
eliminates likelihood of short. Mo- 
torboating is usually linked with 
power supply or audio stages, but 
bridging filters is ineffective here; so 
attention turns to output stage. 
Emitter -base jumper applied to 
either transistor stops motorboat- 
ing-rather inconclusive test. Base 
and emitter voltages are normal on 
both transistors, but zero volts at 
collector of X1 is tipoff that supply 
path is open. Tests show one-half 
of T2 primary open. But-open col- 
lector supply should only disable 

HIGH RESISTANCE e 
%I BASE -CO LECTOR JUNCTION 

v 

-6V 

V C)-4.4 

-.4 V 

-.2V 

-.7 V 

- -4.4V 
SET IDLING CURRENT 45 ma 

(directly at transistor) reduces ex- 
cess input current. Defect is exces- 
sive base -collector leakage (Icbo): 

ohmmeter measures 20K instead of 

normal 400K or more. Excess bias. 
developed on base of X2 by leak- 
age, is coupled to X1 through Tl 
winding, causing X1 to overcon- 
duct. (Extended operation could 
damage X1). Thus, disabling X2 
by common method of jumpering 
base and emitter together fails to 
reveal fault in this case, for X1 

continues to overconduct. 

-.15V 

-.75V 

OV 

V 

-5.8V 
SET IDLING CURRENT 8 ma 

X 1; what's causing motorboating? 
Answer lies in action of capacitor 
C2 in conjunction with Icbo of X 1 

-see revised schematic at left, 
which shows circuit as it appears 
with half of T2 open. C2 couples 
energy from collector of X2 through 
leakage resistance of X1 (about 
400K in normal unit) to T1. Phase 
is correct in Tl to cause regenera- 
tion, resulting in oscillation in X2 
amplifier stage. Disabling X1 with 
base -emitter jumper kills motor - 
boating by grounding feedback 
path at base of Xl. 
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POWER vs. SIGNAL 

IN TRANSISTORS 
Where do you draw the 
line between low- and high - 
power types? 

by Rufus P. Turner 
Manufacturers and design engi- 

neers have many ways of classify- 
ing transistors. Their categories, 
which numerically put tube group- 
ings to shame, include structure 
(NPN, PNP, alloyed, diffused, mesa, 
etc.), current gain (medium -beta, 
super -alpha, etc.), collector voltage 
(high, low, medium), frequency re- 
sponse (audio, IF, RF), switching 
time (fast, slow), power capability 
(high, medium, low), material used 
as semiconductor (germanium, sili- 
con), and many more. 

The picture is a maze to an out- 
sider. But it need not be confusing 
to the average transistor user, be- 
cause he usually is more interested 
in one or two characteristics than 
in all the many others. The com- 
puter man, for example, requires 
high-speed transistors, the commun- 
ications -receiver designer demands 
high -frequency types, and the audio 

engineer wants power units for out- 
put stages. And any one of these 
men might express a preference for 
silicon or germanium, low or med- 
ium voltage, metal or plastic en- 
capsulation. 

The TV -radio service technician's 
present contact with transistorized 
circuits is limited mostly to radio 
receivers and audio amplifiers, but 
he is already concerned with how to 
classify and understand the transis- 
tors in this equipment. As the num- 
ber of transistor types continues to 
grow, he needs all the facts he can 
obtain to ease the job of replace- 
ment and testing. 

The simplest classification for 
practical servicing purposes is into 
signal -type and power -type transis- 
tors. If the technician will first clas- 
sify transistors in this way, he then 
may think specifically and more 
comfortably about other details and 
characteristics. 

Signal Transistors 

The conventional, small - sized 
transistor is a low -power device hav- 
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Fig. 1. Actual -size drawings show great variations in sizes of transistors. 

ing a small direct -current drain and 
a weak signal output, and it is ap- 
propriately called a small -signal unit 
-often shortened to signal transis- 
tor. Its maximum specified DC in- 
put seldom exceeds 30 to 50 ma, 
and in typical operation the collec- 
tor current usually is only 0.5 to 10 
ma. Like all transistors, it is a power 
amplifier in the sense that only a 
small power input is needed to ob- 
tain a larger power output. However, 
its typical output range of 1 to 10 
milliwatts hardly fits anyone's con- 
ventional concept of a power am- 
plifier. In terms of applications, it 
is more comparable to a voltage - 
amplifier tube like the 6C4 triode. 

The characteristics and perform- 
ance of the signal transistor depend 
upon its type and fabrication. NPN 
units have a higher upper -frequency 
limit than equivalent PNP's, silicon 
units show less temperature drift 
than germanium, current amplifica- 
tion (beta) ranges from 3.0 in an 
average 2N122 to 300 in a 2N359, 
cutoff frequency ranges from 150 
kc in the 2N43A to 750 me in the 
2N706A, and typical collector volt- 
age ranges from 11/2 to 100 volts. 
Signal transistors designed for audio 
applications do not have the special 
refinements found in those intended 
for IF and RF use. 

The size of these units varies 
from microminiature (the body con- 
sisting of a sphere about 1/32" in 
diameter) to the hat -shaped TO -8 
package (approximately 0.6" in di- 
ameter and 0.3" high). Fig. 1 shows 
actual -size drawings of three rep- 
resentative types. 

Signal transistors are used in 
voltage -amplifying stages of audio 
amplifiers and in RF -amplifier, IF - 
amplifier, converter, detector, and 
oscillator stages of radio receivers. 
They are also found in the AF out- 
put stage of receivers and amplifiers 
where a great deal of power is not 
needed. A push-pull pair of inex- 
pensive AF signal transistors, oper- 
ated class B, will give up to 250 
mw of output. 
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kIeWTRANSISTOR RADIO ANALYST 
makes it Easy and Profitable to Service all Transistor Radios 

TRANSISTOR RADIO ANALYST 

with Exclusive DYNA-TRACE 
Single -Point Probe-and Built-in 

Metered Power Supply and VTVM 

Complete Transistor Radio 
Service Shop in One Instrument 

Signal -Generator, Power Supply, Milliam- 
meter, VTVM, Battery Tester, Ohmmeter, 
and Both In -Circuit and Out -of -Circuit 

Transistor Tester-All in One 

Also Speeds Servicing of Tube -Type Radios 

OkQEk aQQ metes -PtpoLttqq tîtotth... i,t mikwTec 

Now you can profit from transistor radio 
servicing! This amazing new B&K "960" 
ANALYST gives you everything in one com- 
plete easy -to -use instrument. Makes tran- 
sistor radio servicing quick and easy. Nothing 
else is needed except the transistor radios 
themselves waiting to be serviced. Brings 
you new customers for service, parts, and 
batteries. Makes this new business yours. 

EASILY TROUBLE -SHOOT ANY STAGE 

BY UNIQUE POINT-TO-POINT SIGNAL INJECTION 

The ANALYST gives you a complete signal -generating 
source for point-to-point signal injection. Easily enables you 
to trouble -shoot any transistor radio-check all circuits 
stage-by-stage-isolate and pinpoint the exact trouble in 
minutes. 
Supplies modulated signals, with adjustable control, to 
check r.f., i.f., converter, and detector. Supplies audio signal 
to check audio driver and audio output. Provides unmod- 
ulated signal to test local oscillator. Provides separate audio 
low -impedance output for signal injection into loudspeaker 
voice coils to check speaker performance. 

BUILT-IN METERED POWER SUPPLY FOR EASY SERVICING 

Makes it easy to operate radio under test, while you inject 
your own signals. Provides from 1 to 12 volts in 1 % volt 
steps. Supplies all bias taps that may be required. 

SIMPLIFIES IN -CIRCUIT TRANSISTOR TEST 

WITH NEW DYNA-TRACE SINGLE -POINT PROBE 

Unique single -point probe needs only the one contact to 
transistor under test. No longer are three wires required to. 
connect to emitter, base, and collector. Gives fast, positive 
meter indication. Saves time. Makes trouble -shooting simple 
and easy. 

BUILT-IN VTVM 

Includes high -input -impedance vacuum -tube voltmeter, 
which is so necessary for transistor radio servicing. 

TESTS ALL TRANSISTORS OUT -OF -CIRCUIT 

Meter has "Good -Bad" scale for both leakage and beta. 
Also has direct -reading Beta scale, calibrated 0-150. Assures 
quick, accurate test. Also automatically determines whether 
transistor is NPN or PNP. Meter is protected against acci- 
dental overload and burn -out. 

Model 960. Net, $999$ 

Solve Every Service Problem and Profit 
with a Modern B&K Service Shop. See Your 
B&K Distributor or Write for Catalog 4P20 -R 

Ba,K MANUFACTURING CO. 
Division of DYNASCAN CORPORATION 

1801 W. BELLE PLAINE AVE. CHICAGO 13, ILL. 

Canada: Atlas Radio Corp., 50 Wingold, Toronto 19, Ont. 
Export: Empire Exporters, 253 Broadway, New York 7, U.S.A. 
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(without overloading 
on strong channels 

NEW BLONDER -TONGUE ABLE -2 
The new two transistor ABLE -2 is no ordinary booster-it per- 
forms better, longer than other home boosters available today. 
It's well worth the slightly higher price. The toughest weak 
signal problems are no match for the ABLE -2. List $44.95 

2 TRANSISTORS for more power on weak channels- 
handles up to 30X more signal voltage than 
one -transistor models without overloading 
3 -SET SPLITTER delivers sharp, clear pictures up 
to 3 sets with power to spare (TV, FM, COLOR) 
'MIRACLE MOUNT' means fastest, easiest 
installation of any mast mounted booster 
REMOTE AC POWER SUPPLY, stripless 300 ohm 
terminals and other features 

Also available -New ABLE-1-Top Quality mast mounted 3 -set 
TV/FM booster similar to ABLE -2, but with only one transistor. 
Recommended for weak signal areas only. List $39.95 

engineered and manufactured by 

BLONDER TONGUE 
9 Ailing SL, Newark, 2 N. J. 

Canadian Dlv: Bence Television Assoc., Ltd., Tor., Ont. 

home TV accessories ciosed circuit TV simienne UHF' converters master TV systems 

Power Transistors 

As its name implies, the power 
transistor is capable of handling 
significant amounts of both signal 
power and DC power; otherwise, its 
operation is basically the same as 
that of a small -signal transistor. The 
second group of illustrations in Fig. 
1 shows that power transistors are 
physically bigger than signal types. 
Both germanium and silicon types 
are available in packages of various 
sizes. The units shown are repre- 
sentative of three subgroups into 
which power transistors are often 
subdivided: low-, medium-, and 
high -power. It is difficult to draw 
lines, but we might say that the low- 
power category picks up where the 
signal transistor leaves off (e.g., 
2N207's deliver up to 0.5 watt in 
push-pull class B) ; medium -power 
units like the 2N256 deliver up to 
10 watts in a similar circuit; and 
high -power units such as the 2N- 
1900 provide up to 250 watts in 
push-pull. These groupings are ar- 
bitrary, but nevertheless practical 
for technicians to use. 

Physically, low -power types are 
simply enlarged versions of signal 
transistors. For medium - power 
units, the most common package is 
the diamond -shaped TO -3 case, 
now a familiar sight in auto radios. 
The collector, which is subject to 
the greatest heat buildup, utilizes 
the case as a terminal. This, in turn, 
is bolted to the chassis or mount- 
ing bracket. High -power transistors 
generally use a different type of bolt - 
down case, the TO -36, which has 
the mounting bolt connected to the 
collector. 

The surface to which a medium - 
or high -power transistor is bolted is 
customarily designed as a heat sink, 
to conduct away and dissipate the 
considerable heat generated by the 
high collector current. A finned heat 
radiator, a heavy metal plate, or 
the chassis itself may be used. Even 
low -power transistors are sometimes 
equipped with small clip -on heat 
radiators. In certain applications, 
effective power capabilities of tran- 
sistors are increased by providing 
forced -air cooling (fan or blower). 

Depending upon type, model, and 
manufacture, AF power transistors 
are rated at DC collector voltage 
from 3 to 150 volts, DC collector 
current from 20 ma to 10 amps, 
and maximum power dissipation 
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Advertised on Walt Disney's "Wonderful Work of Color" to 91/2 MILLION HOMES* 

Get ready for the biggest battery season ever! And make the 

most of it by letting RCA's network television advertising work 

for you throughout June, July and August. 
There's just enough time to place your stocking order to 

take advantage of the battery -buying months ahead. Call your 

authorized RCA Battery Distributor today. For additional 
information, contact: Battery Department, RCA Electron Tube 

Division, Harrison, N.J. 

THE MOST TRUSTED NAME IN ELECTRONICS 

`Average viewing audience for the period based on Neilson National and Multi -Network area reports. 
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Only Sylvania receiving tubes 

SYLVANIA 

ELECTRONIC TURF 

ELECTRONIC TUBE 

Sylvania's exclusive LIFE -BOOST Cathode is putting new life into tubes-and sales. This latest evidence of 
Sylvania leadership in tube technology offers benefits you can really sell: it virtually eliminates performance 
slump, a major cause of profit -stealing callbacks. Besides stability, it produces significantly better tube life and 
uniformity. 90 types already have LIFE -BOOST, with more on the way...and it's being heavily promoted in 
national magazines and by mail. Trademark 

New Edition of Sylvania Technical 
Manual. Valuable 632 -page dealer 
reference lists data on over 2,000 
tube :ypes, is fully indexed and 
tabbed for quick reference. Free 
supplementary data service to 
keep your manual current. Price 
$3.00 through your Sylvania Dis- 
tributor. 
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give you these 2 big bonuses: 

trE SPERRY AND HUTCHINSON COMPANY 

ESTABLISHED HMI 

d!! GREEN STAMPS...with the Service 'n Save Plan 

Here's another big reason to go with Sylvania. S&H Green Stamps, exclusive with participating Sylvania Distribu- 

tors, are given free to dealers with the purchase of Sylvania receiving tubes. They add up fast, especially when 

they're combined with stamps from the grocer and other merchants who give S&H Green Stamps. And the family 

can select gifts from a 144 -page S&H Catalog full of everything from home furnishings to furs. 

GO WITH SYLVANIA -TO PROFIT! 

SYLVANIA 
SUPS/O /Af]Y OF 

GENERAL TELEPHONE & ELECTRON/CS 
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from 10 mw to more than 100 watts. 
These high power ratings are ob- 
tained partly by use of a large -area 
junction; this means that in the ord- 
inary power transistor the junction 
capacitance is proportionately in- 
creased, and the maximum operat- 
ing frequency is accordingly de- 
creased. (Special, presently expen- 
sive, silicon power transistors are 
available for 125 watts output at 
5 mc.) In ordinary units, cutoff fre- 
quency values are 150 kc for the 
low- and medium -power types, 10 
kc for the high -power AF type, and 
50 mc for the high -power RF type. 
While all transistors have low input 

and output impedances, power tran- 
sistors have the lowest of all-in 
some types, only a few ohms. 

Transistor Testing 
Although the same basic tests are 

performed in checking both signal 
and power transistors, the setup re- 
quirements for the two groups are 
different enough that many transis- 
tor testers provide special test -switch 
positions for power types (Fig. 2). 

Leakage -test circuits are adjusted 
to allow for wide variations in nor- 
mal leakage current. The amount of 
leakage is generally proportional to 
the power dissipation of the transis - 

You get the spin cast 
fish lures free .. . 

beautifully finished, live -action 
lures practically guarantee to bring 
in the "big ones!" Yours free with 
the purchase of 12 Vu-Brites. 

COMPANY 
3102F N. ELSTON AVENUE 
CHICAGO 18, ILLINOIS 

look what happens when you 

buy a 
dozen 
vu -b rit e s .. . 

O O 

e e v 
O O 

cG 

O O 

O O 

O O 

V 

O O 

c o tJ 
O O 

You get twelve 
happy customers .. . 

because 12 CRT's will be given an extra lease 
on life, 12 households will enjoy TV more, 
thanks to the brighter picture you (and 
Perma-Power's Vu -Brite) have provided. 

what a deal! 
For a limited time, Perma-Power is offering 
you this wonderful gift absolutely free with 
the purchase of 12 Vu-Brites at the regular 
price. Vu-Brites are the Briteners that really 
do a job-on parallel or series sets (Model C401 
for parallel; Model C402 for series) . They come 
colorfully packaged in individual boxes ... and 
are priced at $9.95 the dozen, net. 

Hurry-this special gift offer will end when current stocks are gone. 
Call your distributor today. 

BETA 

SIGNAL 
WOO. 

. 

Oro 
:.' 

BETA 

Iceo 

lc 
POWER 

0 
Fig. 2. Testers often have special test- 
switch positions for power transistors. 

tor, and some power types can safe- 
ly tolerate over 100 times as much 
leakage as some signal types. The 
latter should usually be rejected if 
they give a reading above 1 ma in 
an ICEO test (emitter -to -collector 
leakage current with base circuit 
open); however, power transistors 
with an ICEO of more than 50 ma are 
fairly commonplace. Since these 
values are too different to be ac- 
curately read on a single meter 
scale, two separate scales are often 
provided-usually by switching a 
lower -resistance shunt across the 
meter when power transistors are 
to be tested (Fig. 3). A typical full- 
scale reading in the power ICEO posi- 
tion is 100 ma. 

Another leakage test provided in 
some instruments is for Icno, the 
leakage current between base and 
collector when no connection is 
made to the emitter. Power transis- 
tors often give readings as high as 
200 to 300 ua, readily measured on 
a 1 -ma meter; but the faint leakage 
currents in small -signal transistors 
amount to less than 20 ua, readable 
only on a sensitive microammeter. 
Consequently, many inexpensive 
testers do not provide direct read- 
ings of Icno, but depend on ICEO and 
gain readings for evaluation of 
transistors. 

It's important to consider the lat- 
ter two readings in relation to each 
other. Somewhat low gain is accept- 
able if the leakage is also low, and 
high leakage can similarly be offset 

Fig. 3. Higher meter range is used to 
check power types for Iceo leakage. 
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SENCORE 
SIMPLIFIES COLOR SERVICING 

NEW! CA122 
COLOR CIRCUIT ANALYZER 

A simple approach to a complex problem 

Here is an instrument that is designed to eliminate the guess- 
work in color TV servicing. A complete analyzer that pro- 
vides all required test patterns and signals for testing from 
the tuner to the tri -color tube. Additional analyzing signals 
for injection at each stage including audio, video and sync, 
brings to life a truly portable and practical TV analyzer for 
on the spot service; virtually obsoleting other analyzers with 
the advent of color. Sencore's simplified approach requires 
no knowledge of I, Q, R -Y, B -Y, G -Y or other hard to re- 
member formulas. The CA122 generates every signal nor- 
mally received from the TV station plus convergence and 
color test patterns. 
The CA122 offers more for less money: 
TEN STANDARD COLOR BARS: The type and phase that is 
fast becoming the standard of the industry. Crystal con- 
trolled keyed bars, (RCA type) as explained in most service 
literature, offer a complete gamut of colors for every color 
circuit test. 
WHITE DOTS: New stabilized dots, a must for convergence, 
are created by new Sencore counting circuits. 
CROSS HATCH PATTERN: A basic requirement for fast CRT 
convergence. 
VERTICAL AND HORIZONTAL BARS: An added feature to 
speed up convergence, not found on many other color gen- 
erators. 
SHADING BARS: Determines the ability of the video ampli- 
fier to produce shades (Y Signal) and to make color tem- 
perature adjustments. An important feature missing on other 
generators. 
COLOR GUN INTERRUPTOR: For fast purity and convergence 
checks without upsetting color controls. Insures proper op- 
eration of tri -color guns, preventing wasted time in trouble 
shooting circuits when CRT is at fault. 

A must for color .. . 

a money maker for black and white TV servicing 

ANALYZING SIGNALS: RF and IF signals modulated with 
any of the above patterns for injection into grid circuits from 
antenna to detector. IF attenuator is pre-set for minimum 
signal for each IF stage to produce pattern on CRT thus 
providing a check on individual stage gain. Sync and video, 
plus or minus from 0 to 30 volts peak to peak, have separate 
peak to peak calibrated controls for quick checks on all video 
and sync circuits. Crystal controlled 4.5 me and 900 cycles 
audio simplify trouble shooting of audio circuits. 
NEW ILLUMINATED PATTERN INDICATOR: A Sencore first, 
offering a rotating color film that exhibits the actual color 
patterns as they appear on color TV receivers. Locks in with 
pattern selector control. 
You'll pay more for other color generators only. 

Dealer Net 187.50 

NEW! PS12O PROFESSIONAL 
WIDE BAND OSCILLOSCOPE 
A portable wide band 3 inch oscilloscope for fast, on -the -spot 
testing. An all new simplified design brings new meaning to 
the word portability... it's as easy to operate and carry as a 
VTVM. Though compact in size, the PS120 is powerful in 
performance: Vertical amplifier frequency response of 4 MC 
flat, only 3 DB down at 7.5 MC and usable to 12 MC, equips 
the technician for every color servicing job and the engineer 
with a scope for field and production line testing. AC coupled, 
with a low frequency response of 20 cycles insure accurate 
low frequency measurements without vertical bounce. Sensi- 
tive single band vertical amplifier; sensitivity of .035 volts 
RMS for one inch deflection saves band switching and guess- 
ing. Horizontal sweep frequency range of 15 cycles to 150 
KC and sync range from 15 cycles to 8 MC (usable to 12 
MC) results in positive "locking" on all signals. New exclu- 
sive Sencore features are direct reading peak -to -peak volts 
-no interpretation; dual controls to simplify tuning; lead 
compartment to conceal test leads, jacks and seldom used 
switches. Rear tilt adjustment angles scope "just right" for 
easy viewing on bench or production line. 
Size: 7"w x 9"h x 11%"d. Weight: 12 lbs. 

Dealer Net 124.50 
(with low cap. probe) 

Kit 74.50 

A must for servicing color TV in the home ... lowest 

priced broad band scope. All hand wired - all 

American made 
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BUZIT 
TRANSISTORIZED 
SIGNAL TRACER 

FOR ONLY$ 8.10 DEALER NET 
WITH BATTERIES 

NO CLIPS 
NO WIRES 

MADE IN 
U.S. A. 

USED FOR TROUBLE SHOOTING 
A.F. CIRCUITS I.F. CIRCUITS 
R.F. CIRCUITS CONTINUITY 

CHECKS SPEAKERS, ETC. 

EXCELLENT FOR TRANSISTOR 
RADIOS BECAUSE BUZIT USES 
ONLY A 3 VOLT POWER SUPPLY 

ASK YOUR ELN I 

PARTS DISTRIBUECTORTRO FOR r W MODEL NO. 8 Z - 
Manufacturered by 

WORKMANiCctrt(11flC 
SAR ASOTA FLORIDA PRODUCTS. INC 

PROLINE 

MASTER TELEVISION AND 
COMMUNICATION ANTENNAS 

The achievement of five years of research 
and development. PROfessional LINE means 
Quality through precision machined, all 
aluminum construction. Performance through 
tested electrical design. Value at moderate 
pricing. 
Constant "in-service testing" has established 
new commercial standards for performance 
and reliability. Praline has been proven 
by exceeding the toughest requirements of 
remote mountain top and heavily metro- 
politan installations. 
See your distributor or write for free liter- 
ature on Prolines for all television channels, 
FM bands, and communications frequencies. 

Cush raft 
621 HAYWARD ST., MANCHESTER, N. H. 

DISTRIBUTED NATIONALLY 

by high gain. What counts most is 
the ratio of gain to leakage. 

The gain figure most commonly 
measured is beta-the ratio between 
a change in output current and the 
associated change in input current. 
This characteristic applies to com- 
mon -collector circuits, which make 
up the vast majority of transistor 
stages in actual use. While signal 
transistors tend to have somewhat 
higher beta on the average than 
power transistors, there is much 
overlapping of gain figures between 
the two classes, and the gain figures 
in themselves do not dictate differ- 
ent test methods. 

Nevertheless, some testers pro- 
vide different setup arrangements 
for power transistors, because a 
more accurate beta test of these 
units can be secured by increasing 
the collector current to furnish a 
closer approximation of actual op- 
erating conditions. Both the input 
to the base and the output from the 
collector are made larger than for 
signal transistors, even though the 
resulting gain figure may be nearly 
the same. 

Replacing Transistors 

A defective transistor should be 
replaced with one of the same type, 
whenever possible. When an exact 
replacement is unobtainable, the 
nearest equivalent type should be 
selected. Published lists, such as the 
Howard W. Sams Transistor Substi- 
tution Handbook, Vol. 4, list suit- 
able replacements based on key 
specifications such as power dissi- 
pation, voltage ratings, gain, and 
cutoff frequency. 

Physical replacement of either 
signal or power transistors demands 
reasonable care in protecting the 
units against heat (a major cause 

of transistor failures). With signal 
types, the principal danger occurs 
during the actual replacement oper- 
ation. These transistors have very 
small junctions, poorly equipped to 
dissipate heat; therefore, prolonged 
heating of the leads with a soldering 
iron can cause trouble. No special 
heat -sink provisions are ordinarily 
needed, as long as soldering and un- 
soldering are done quickly. 

Power transistors require fewer 
heat precautions than signal types 
during installation; in fact, most of 
them have plug-in or bolt -on con- 
nections that don't require solder- 
ing. But every installation should be 
made with an eye toward prevent- 
ing heat problems later, as the 
transistor operates. Considerable 
heat is continually generated by the 
high current passing through the 
emitter -collector circuit, and the 
transistor is dependent upon an ef- 
ficient heat sink to conduct the ex- 
cessive heat away. Air cooling isn't 
sufficient in itself to do the job. So, 
to allow a large transistor to oper- 
ate at full power without thermal 
problems, be sure it is bolted down 
securely. A coating of special 
silicone grease on the transistor case 
will create a microscopically tight 
contact to the heat sink when a 
mica or anodized aluminum washer 
is used to provide electrical insula- 
tion without blocking thermal con- 
duction. 

Summary 

The only basic difference between 
signal and power transistors is in 
their physical size. However, the re- 
sulting differences in characteristics 
are great enough that the two classes 
of transistors are treated almost like 
two separate kinds of device for pur- 
poses of servicing. 

MERCURY TUNER SERVICE, INC. 
890-1 River Ave., Bronx 51, N.Y. 

"Largest in the East" 

VHF -UHF TUNERS 
One Year Warranty 

Price Includes Labor & Minor Parts 
TUBES & MAJOR PARTS 

AT NET PRICES 

When Shipping Tuner: Include Tubes, 
Shields and Damaged Parts. 

Give Model Number and State Complaint 
PACK WELL AND INSURE 

24 HOURS ON POPULAR TYPES 

ALL MAKES 
ONE PRICE! 

$9.50 
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Tips for Technicians 
Mallory Distributor Products Company 

P.O. Box 1558. Indianapolis 6. Indiana 
a division of P. R. Mallory & Co. Inc. 

Replacing selenium with silicon rectifiers 

Ever wonder about replacing those old selenium recti- 
fiers with modern silicon rectifiers? Stop wondering. It's 
being done every day and you can do it too ! Take a 
typical TV voltage doubler circuit for example. 

1. You know the seleniums are bad or you wouldn't 
have started ... right ? Right. 

2. Forget about the terrific size difference between the 
new silicons and those old seleniums. Silicons are 
smaller because they're much more efficient. 

3. Remove the old seleniums and toss 'em in the trash 
can. Install the new silicon rectifiers FOLLOWING 
POLARITY VERY VERY CAREFULLY. The slick 
way is to use a Mallory VB500 (you'll have one less 
solder connection to make and the circuit is right on the 
rectifier) . Or you could use a pair of 1N2095's or A500's. 
Either way those Mallory rectifiers will give you the 
best service you'll ever get. 

4. Output voltage (B+) will usually be higher because 
silicon rectifiers are more efficient. So, you'll probably 
need a dropping resistor in series with the one already 
there. Turn the set on and check with a voltmeter. Sup- 
pose B+ reads 20 volts higher than the schematic calls 
for. Divide this increase by load current (perhaps 500 
ma) to get the value of the resistor you'll need. (40 ohms 
in this case.) Now multiply the voltage increase by cur- 
rent to get wattage rating (10 watts in this case). 

5. But suppose B + voltage isn't higher. This is a clue 
that something's wrong with the filter capacitors. Check 
them out with a capacitance bridge or try this very sim- 
ple deal. Parallel a good TC62 (10 mfd @ 350 WVDC) 
across each filter in turn. If you get a marked B+ 
increase you need some replacement electrolytics. We'd 
suggest a Mallory FP, WP, W, or TC of the proper 
rating. 

6. If you'd like a lot more detail on this replacement 
arrangement, drop us a line and we'll send a folder by 
return mail. Meanwhile see your Franchised Mallory 
Distributor for all Precision Mallory Components . . . 

batteries, capacitors, controls, switches, resistors, semi- 
conductors and vibrators. 
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BATTERY 
by Fred G. Biesecker 

ELIMINATORS_ INSTANT DC 
See how a DC supply makes shop work easier. 

In the last few years there has 
been an accelerated trend toward 
the use of transistors in portable 
radios, auto radios, amplifiers, and 
other types of home entertainment 
equipment. More than ever, serv- 
icemen need to be well prepared for 
troubleshooting and repairing tran- 
sistorized units. 

One of the primary items needed 
for this work is a good DC power 
source that meets the exacting re- 
quirements of transistor circuits. It's 
more practical to use a special DC 
supply, or battery eliminator, than 
to maintain a complete stock of 
batteries for all the different kinds 
of transistorized equipment likely 
to come into the shop. A suitable 
eliminator enables the serviceman 
to check operation of a set from a 
known good power supply (in ef- 
fect, checking the batteries by sub- 
stitution) ; it lets him perform long 
operational checks without running 
down a battery; and it offers a 
means of checking receiver sensitiv- 
ity or working on intermittent trou- 
bles by varying the input voltage up 
and down. 

Battery eliminators are available 
in various shapes and sizes, but 
nearly all types fall into one or the 
other of two basic categories. One 
type is designed for powering only 
equipment having low current drain, 
such as portable radios; the other 
type is capable of handling con- 
siderably heavier current loads, like 
auto radios. The latter type obvi- 
ously has more than sufficient out- 

put to operate a small radio, but 
may not have a sufficiently low rip- 
ple content in its DC output to 
operate low -power transistor cir- 
cuits without distortion. An amount 
of ripple that would not cause a 
noticeable disturbance in tube cir- 
cuits can introduce a very trouble- 
some buzz in some transistor cir- 
cuits. 

Low -Current Eliminators 

The circuit of a typical battery 
eliminator designed for use with 
portable transistor radios is shown 
in Fig. 1. Eliminators of this type 
are usually designed to supply a 
variable output voltage from 0 to 
24 volts DC, and to deliver a maxi- 
mum of 200 milliamperes. The par- 
ticular unit shown in Fig. 1 has a 
built-in meter with two scales, per- 
mitting the operator to monitor eith- 
er voltage or current output as de- 
termined by the setting of the selec- 
tor switch. This type of arrange- 
ment is well adapted to servicing 
low -power devices containing tran- 
sistors. For instance, as soon as the 
correct operating voltage has been 
set up by reference to the voltage 
scale, the current drain of the set 
can then be monitored by merely 
changing the switch position; there's 
no need to insert an extra current 
meter, or to interrupt power to the 
receiver. 

Another interesting feature of the 
eliminator shown in Fig. 1 is the 
additional - 1.5 -volt tap, which 
comes in handy for servicing quite 
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Fig. 1. This eliminator has built-in meter for monitoring voltage and current. 

a few transistor radios that require 
a tapped power supply for their op- 
eration. 

Fig. 2 shows the schematic of 
another type of eliminator for use 
with transistorized equipment. This 
unit is similar to the one in Fig. 1, 
in having a variable output voltage 
from 0 to 22.5 volts. However, 
when using this type of eliminator, 
you'll need separate meters to mon- 
itor the output voltage and current 
being drawn by the unit under test. 
(You can use your shop VOM for 
both these requirements, for after 
initially setting the voltage needed, 
you can leave the VOM connected 
to monitor the current; one setting 
of the voltage control will usually 
suffice during the repair of one par- 
ticular unit.) 

The second eliminator also omits 
another convenience feature, the 
special 1.5 -volt tap. Because of its 
relative simplicity, it is naturally 
lower in cost than the eliminator in 
Fig. 1. 

Low -current eliminators are not 
only valuable for powering various 
types of small transistorized devices, 
but also can be put to good use for 
service jobs that don't even involve 
transistors. For instance, a transis- 
tor -battery eliminator is fully cap- 
able of doing the same jobs as an 
ordinary TV bias box. In fact, you 
can use eliminators of this type any- 
time you need a moderate DC volt- 
age for some purpose, as long as the 
load device does not demand a high 
current. Some types of transistorized 
equipment contain large -current re- 
lays and/or solenoids, and a low - 
current eliminator might be dam- 
aged if it's used to power sets of 
this type. However, most shops also 
have an auto -radio battery elimin- 
ator that can be used for this pur- 
pose. 

High Current Eliminators 

Most shops presently use large 
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WHAT HAPPENED TO ALL THE OTHER "NUMBERS"? 

Who needs them? They're all gone ... finis, kaput, raus 
mit, ausgespilt! NOW, with PHILCO Star Bright 20/20 
Picture Tubes, 9 basic types do the job of 91 numbers 
that you needed before. That means that just about all 
of the popular tube replacement jobs can be done with 
just 9 Philco CR Tube numbers. 

That's only part of the story. It's important that just one 
tube replaces 19 you needed before ... but it is equally 
important to you that you can meet most ANY tube 
need ... from 10" sizes up to 27" tubes with just 30 
Philco "universal" tube numbers. 

This saves you time. Saves you money. It means that 

your Philco Distributor will have the tube you need IN 
STOCK . .. when you need it ! 

Philco Star Bright 20/20 Picture Tubes give you a big 
advantage in customer satisfaction . . . with clearer, 
brighter pictures. Every Philco Star Bright 20/20 Picture 
Tube is made from all new parts and materials, except 
for the envelope, which, prior to re -use is inspected and 
tested to the same exacting standards as a new envelope 
and of course, every one still carries a full year warranty! 

Stop in at your Philco Distributor today. Nine Philco 
Star Bright CRT numbers are all you need to win .. . 

on most replacement jobs. 

DEPEND ON YOUR PHILCO DISTRIBUTOR . . Your one stop shopping center for all your tubes, parts and accessories. 

PHILCO MODERN COPPER 
ENGRAVED CIRCUITS 

- jolt sidep4ied smice 

PARTS AND SERVICE OPERATIONS 

RHILCQ 
A SUBSIDIARY OF C/.C//-tli-'Cvotcr -Wz()ÌIiACZ 



CHECKS AND REJUVENATES ALL PICTURE TUBES 
WITHOUT ADAPTORS OR A CIDENTAL TUBE DAMAGE 

the all NEW 
Automatic 

Featuring\ Controlled 
Rejuvenation 

SNJØDFR E 
CR125 CATHODE RAY TUBE TESTER 
From SENCORE, designers of the famous Mighty Mite Tube Tester and 
other valuable time savers, comes another industry best. An all new 
method of testing and rejuvenating picture tubes. Although the method 
is new, the tests performed are standard, correlating directly with set-up 
information from the RCA and GE manuals. 

Check these outstanding features and you will see why this money 
making instrument belongs on top of your purchasing list for both 
monochrome and color TV testing. 

Checks all picture tubes thoroughly and carefully; checks for inter -element 
shorts, cathode emission, control grid cut-off capabilities, gas, and life test. 

Automatic controlled rejuvenation. A Sencore first, preventing the operator 
from over -rejuvenating or damaging a tube. An RC timing circuit controls the 
rejuvenation time thus applying just the right amount of voltage for a regulated 
interval. With the flick of a switch, the RC timer converts to a capacity type 
welder for welding open cathodes. New rejuvenation or welding voltage can 
be re -applied only when the rejuvenate button is released and depressed again. 

Uses DC on all tests. Unlike other CRT testers that use straight AC, the CR125 
uses well filtered DC on all tests. This enables Sencore to use standard recom- 
mended checks and to provide a more accurate check on control' grid capa- 
bilities. This is very important in color. 

No interpretation chart. Two "easy view" neon lights clearly indicate shorts 
between any element. A chart is included for interpretation of shorts, if desirable. 
This chart is not necessary for normal testing on the CR125. 

No adaptor sockets. One neat test cable with all six sockets for testing any 
CRT. No messy adaptors, reference charts or up -dating is required. The 
Sencore CR125 is the only tester with both color sockets. (Some have no color 
sockets, others have only the older type color socket.) 

No draggy leads. A neat, oversized compartment, in the lower portion of the 
CR125 allows you to neatly "tuck away" the cable and line cord after each 
check in the home. 

All six sockets, including 
latest color socket, on one 
neat cable. 

SENCORE, INC. 
426 S. WESTGATE DRIVE 
ADDISON. ILLINOIS 

SPECIAL INTRODUCTORY OFFER 

WORTH $500 
Most SENCORE products are sold by recommenda- 
tion. So that you will be first in your area to buy 
and recommend the CR125, this coupon is worth 
$5.00 on the purchase of the CR125 when pre- 
sented to your parts distributor. bden Why not save $5.00 now? 

Pesi en 
President t 

Fig. 2. Simple transistor power supply. 

battery eliminators primarily for 
testing auto radios. The newer mod- 
els of eliminators generally have a 
satisfactorily filtered output for op- 
erating hybrid transistor auto re- 
ceivers, but some units now in serv- 
ice have enough ripple in their DC 
output to cause problems with low - 
power transistor circuits. With a few 
modifications, these latter models 
can be adapted to operate small 
portables and similar equipment. 

Let's check your present elimin- 
ator to see if the output ripple is 
excessive. Take a few normally op- 
erating portable transistor radios, re- 
quiring source voltages that can be 
supplied by the eliminator. For each 
radio, proceed as follows: Turn it 
on, tune in a station, and listen to 
the noise level when the radio is op- 
erating from its battery. Now, re- 
move the battery and substiute the 
eliminator in its place. Did the noise 
level increase? (Listen for a quiet 
hissing, or a slight buzz.) If the 
answer to this question is yes, or if 
in your own judgment the radio just 
doesn't sound right, the eliminator 
is probably not the best for power- 
ing portables-at least not in its 
present state. 

The solution to this problem is 
simple: add an elecrolytic filter ca- 
pacitor-a 1000- to 2000-mfd, 15 - 
volt unit should do the trick-across 
the output of the eliminator. Now, 
try the radio again! 

We previously mentioned that 
some portable transistor radios use 
tapped power supplies-more than 
one voltage output is taken from the 
battery pack. Also, various transis- 
torized units require different op- 
erating voltages. However, your 
present eliminator can be adapted 
to permit easy selection of the dif- 
ferent voltages commonly used in 
low -powered transistor equipment. 

The divider network shown in 
Fig. 3 can be added to your elimi- 
nator for just this purpose. You'll 
need either six 5 -ohm, 2 -watt re- 
sistors or twelve 10 -ohm, 1 -watt re - 
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JOE CORNBALLUS JUST 
CALLED.., GO OVER AND 
CHECK HIS TV SET, 
WILL YOU? // 

.2- 

H EY, This 
BELDEN 
LEAD-IN 

CABLE DISPLAY 

PACKAGE 15 

PRETTY GOOD 
ILL PLT IT 

OuTIN THE - 
SHOWRCOM! 

(4-0H,NO! I CAN'T TAKE HIS 1910 
BRAND OF HUMOR,.. THE LAST 
TIME HE SAID THE SET WOULD 
WORK IF I CLEANED OUT ALL 

THE DEAD COWBOYS! 
J y 

BUTCµ, WE GottA INSTALL 
7HE ANTENNA FOR THAT 

COLOR TV SETDVER AT ÍHE 
STEEL MILL OFFICE. GRAS 
SOME BELDEN PERMOHM 
LEAD-IN,,, IT; REAL GOOD 

FOR COLOR JOBS 
AND IT $TAN DS 

UP FINE WHERE 
THERE'S LOTS 
OF SMOKE! 

Permohmv lead -ín wire .. . 

Better Signals 
in spite of industrial contamination and salt spray 

Yes, Slats and Butch are right. Permohm is the finest lead-in 

cable you can use for color TV ... and you can really tell the 

difference in areas where you run into industrial contamina- 

tion and salt spray. Permohm is easy to install ... no end 

sealing necessary. Packaged lengths ... 50', 75', and 100'. 

Your Belden jobber carries Permohm and the complete line 

of Belden Lead-in Cables ... Weldohmt, Celluline ; standard 

300 -ohm line, and the popular ivory colored decorator lead-in. 

HOW ABOUT THIS 
PULSE GENERATOR.,,, 
MAC, YOU'RE LOOKING 
Al THE WRONG - 
PULSE GENERATOR! 

Be a Cartoon 
Gag Writer 

Win a $25.00 
Savings Bond 

Send us your gag ideas for future cartoons. For each of 
your gag ideas used, we'll send you a $25.00 Savings 
Bond, Write Belden Manufacturing Company, Att: Mrs. 
Madelsa Allison, 415 S. Kilpatrick Ave., Chicago 80. 

*This month's winner! Joseph J. Giannini, Joe's Radio 

& TV Service, Bronx, N.Y. (see asterisk In cartoon) 

power supply cords cord sets and portable cordage electrical household cords magnet wire lead wire Belden 
WIREMAKER FOR INDUSTRY 

SINCE 1902 - CHICAGO 

iBelden Trademarks and Patents .. U.S. Patent No. 2782251 and 2814668 tBelden Trademark-Reg. U.S. Pat. Off. 8.3-2 
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how often 
could you 

have used... 

Handy as an extra 

hand or helper. 

Clamps lightly 

or tightly ... for 

moments or minutes. 

two -position 
snap -lock 

slim, serrated jaws 

Outreaches, out -holds needle -nose pliers. Hardly 
a spot too small for it. Approx. 6" long. Dozens 

of uses: Holds and positions wires for soldering 
... retrieves small parts from inaccessible places 
... it's a heat sink. Two -position snap -lock won't 
slip, yet releases with a twist of the fingers. All 
stainless steel - precision machined and tem- 

pered for smooth action and years of service. 

2 Models: No. 43H curved nose and No. 42H 

straight - Ask your distributor to show 

you Xcelite Seizers today. 

XCELITE, INC., 18 Bank St., Orchard Park, N. Y. 

Canada: Charles W. Pointon, Ltd., Toronto, Ont. 

FR6M BATTERY 

ELIMINATOR 
+ - 

POS 

50 50 50 50 50 5n 
2 w 2W 2w 2w 2W 2W 

CD 

9V 7.5V 6V 4.5V 3V 7.5V OV 

COM 

1000 mfd 
toy 

Fig. 3. Voltage -selection network 
be added to your present eliminator. 

sistors-whichever are more easily 
procured. Connect the resistors in 
series, as shown, and connect the 
network across the negative and 
positive leads of the eliminator. With 
the eliminator adjusted to 9 volts, 
the taps will have the following volt- 
ages: 11/2, 3, 41/2, 6, 71/2, and 9. 
Either positive or negative voltages 
can be obtained, simply by switch- 
ing the lead connections to the elim- 
inator. The voltages may not be ex- 
act, but for all practical purposes 
they will be within tolerances. By 
placing a milliammeter in series 
with the common -lead tap, you can 
measure the current drawn by the 
load. A meter in series with the 
main line from the battery elimina- 
tor would not be as satisfactory, 
since it would also indicate the 
bleeder current drawn by the chain 
of resistors. This current will be 
close to 300 ma, requiring a rela- 
tively high meter scale that would 
be quite insensitive to small load - 
current changes produced by con- 
necting transistor radios and simi- 
lar equipment. 

If desired, the resistors and the 
meter circuit can be mounted on a 
chassis behind an operating panel 

can 

similar to that in Fig. 4. Installing 
banana jacks on the panel will make 
it very simple to connect equipment 
to any of the voltage taps provided. 
A DPDT switch can also be added 
to facilitate the changeover from 
positive to negative output. 

Summary 

A battery eliminator can be a 
very useful piece of test equipment 
for servicing transistorized devices. 
It can be used not only to supply 
the different operating voltages used 
in transistorized equipment, but also 
to obtain any small amount of DC 
voltage you might have occasion to 
need for other purposes. 

The majority of the eliminators 
designed to power sets containing 
transistors are equipped with a com- 
bination voltage -current meter. Sep- 
arate meters are necessary with 
some types of eliminators, but your 
VOM will usually serve as the meter 
for these types. 

Monitoring the current drawn by 
a piece of transistorized equipment 
can be a valuable troubleshooting 
aid, both during and after repair. In 
addition to measuring overall cur- 
rent requirements, you can check 
individual stages as outlined in the 
article "Troubleshoot Transistors 
by Current Drain!" elsewhere in this 
issue. Checking the total current 
consumption before returning the 
set to the customer is your best in- 
surance to prevent a callback. 

.o- 

COM 1.5V 3V 4.5V 6V 7.5V 9V 

Fig. 4. Proper voltage selection is 
easy with special panel and chassis. 

eft T4e*LS 
Model 648 Model 658 

Tube 
Type Fit. D. E. 

Plata 
Tee 

Tube Heater 
Type Sec. Heater H -K P -G Plate 

Grid 
Ten 

Fleeter 
Current 

6AY11 6.3 C6 AS8 
C3 A49 
C9 7 

00.. -S ...itch i, S ae.mw. 
Cl 2 

76XY 
76XY 
37X 

37X 

6AY11 T 6.4K C6 .50 
T " C3 .49 
D " CO 7 

D " Cl 2 

23Q 
" 

55U 
" 

SXY 
SXY 
X 
X 

68E3* D 6.4L C5 3 18U V 68E3. 6.3 CS 3 14W 

19KG8 19. A127 AC689 
A123 A45 

48V 
48V 

19K68 P 22D 127 0.689 
T " 123 .45 

4011 

22R 
15WY 
IOWY 

79846 12.6 AC1 257 20W 79844 P 13.6P Cl 257 11Q 95VY 
late.. Chun 641.27 lot. 40.3 6384 

Model 598 
Tube 
Type A. 

Fil. 
8. C. Cont. D. E. F. G. 

19K68 19. 4Y - 5 6 9 7 41 

4 - 1 2 - 58 
loten tiled 3784 
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For a limited time only-through June 30-these essential color -TV ser- 

vice aids are available through your participating RCA Parts Distributor at new prices, 

under the RCA "Colorcade" Program. Together they can cut HOURS off color -TV 

servicing time-add vital profits to your shop operation. 

Y_®111111 .. 

tl1*rfa1111111- t' 
-au lie - 
1011113'l.1E 1 '> 

al i 
181111 

esig 

RCA COLOR PARTS, 
ACCESSORIES AND 

DISPLAY RACK 
A Complete, Self -Contained, 

Space -Saving Color Service Center 

This newly designed rack contains 120 

essential parts and accessories for color 
servicing. Comes with all necessary 
cables. Organizes color parts into one 
convenient, efficient color service 
center. Space -saving design permits 
mounting on wall or service workbench. 
Stock No. 11A1014. 

For more information, and the name 

of your nearest participating RCA 

Parts Distributor, ATTACH COUPON 

TO A POSTCARD AND MAIL. BUT DO 

IT NOW. OFFER EXPIRES JUNE 30! 

RCA PARTS AND ACCESSORIES, CAMDEN, N.J. 

The Most Trusted Name 
in Electronics 

POPULAR RCA 
COLOR TEST JIG 
Makes Pulling a 

Color Set a One -Man Job 

With this jig, no longer is pulling in a color 
set a costly two -man operation. One man 

alone goes to the customer's home, re- 
moves the chassis without the picture 
tube, and brings it back for testing and alignment in the Color Test Jig. 

Comes with all necessary components, hardware, and instructions for instal- 
lation of RCA Color Picture Tube. No need to reconverge customer's set when 

chassis is returned. Stock No. 11A1015. 

RCA PARTS AND ACCESSORIES 
Dept. A-2, P.O. Box 654, Camden 1, New Jersey 

Please send full information on the new RCA "Colorcade" offer, 
together with the name of my nearest participating distributor. 

NAME 

COMPANY 

ADDRESS 

CITY 

L 

OCCUPATION 

ZONE_STAT 
J 
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RADIO BATTERY GUIDE 

The 23 basic types of transistor -radio batteries 
listed on this page are a sufficient stock to satisfy most 
needs of a shop that does a considerable volume of 
transistor work, or one that sells quite a few batteries 
to people who come into the shop. Even if you repair 
transistorized equipment only occasionally, you'll find 
it helpful to stock several of the most popular types 
of batteries-marked with asterisks in the chart. 

The left-hand column lists the nominal output 
voltage for each battery. Next come the NEDA num- 
bers, which are general type numbers adopted by the 
National Electronic Distributors' Association to aid 

standardization and interchangeability of batteries. 
Each NEDA number can readily be cross-referenced 
to the stock numbers used by different manufacturers. 

Where multiple listings appear for a given NEDA 
type and brand of battery, these usually indicate units 
that have similar size and output, but different chemi- 
cal makeup. Although the common 'zinc -carbon "dry 
cell" is still used most widely, it can be directly re- 
placed with premium -priced types having a longer serv- 
ice and shelf life. Alkaline batteries last several times 
as long as zinc -carbon types, and mercury batteries last 
even longer. 

Voltage NEDA Burgess Eveready Mallory RCA Ray -O -Vac 

11/2 13 
AL2 or 

230 
A100 or 

E95 
M13R or 
MN3100 

VS336 or 
VS1336 13 

11/2 * 14 
AU, 1, or 

130 
E93 or 

635 
M14R or 
MN1400 

VS335 or 
VS1335 14 

l'/s * 15 
AL9, Z, or 

930 
E9, E91, or 

1015 
M15R or 
MN1500 

VS334 or 
VS1334 15 

221/2 215 U15 412 M215 VS084 215 

11/2 824 
AL7 or 

7 912 
M24F or 
MN2400 VS074 400 

11/2 910 
AL -N or 

N 
E90, E401 or 

904 
M910F or 
MN9100 

VS073 or 
VS1073 716 

1.4 1104 Hg 630 E-630 RM630 VS147 - 
1.4 1105 Hg 640 E-640 RM640 VS150 - 
4.2 1300 H233 E233 TR233 VS400 - 
4.2 *1304 

H133 or 
H133R 

E133 or 
E133N 

TR133 or 
TR133R VS149 1304M 

4.2 1305 H163 E163 TR163 VS163 - 
4.5 1306 AL133 

E133, 333, 
or 523 MN1306 VS1149 1304M 

5.6 1404 H164 E164 TR164 VS164 - 
9 *1600 

P6 or 
PM6 226 

M1600 or 
TR286 VS300A 

1600 or 
1600M 

3, 6, 9 1601 D6PI 2506 - VS301 1601 

9 *1602 2N6 246 M1602 VS305 1602 
9 1603 D6 276 M1603 VS306 1603 

9 *1604 H146, 2MN6, 
or 2U6 

E146, 216, 
or 528 

M1604, 
MN 1604, or 

TR 146 
VS312 or 

VS323 
1604 or 
1604M 

9 *1605 M6 266 M1605 VS322 1605 

9.8 1606 
H177 or 

Y6 E177 TR177 VS309A 1606 
9 1608 D6S 2761 M1608 - 1608 

9 *1611 
H126 or 

L6 
E126 or 

206 
M1611 or 

TR126 
VS327 or 

VS328 1611M 
9, 131/2 1900 XX9 239 - VS304 1900 

*The NEDA numbers having an asterisk are the most often used of the ones listed. 



CLAAOSTAT 

11 

DISTRIBUTOR DIVISION / 1963 

collipoNeiltsQ 

;lotentiometers 
switches 

PHONE: (AREA CODE 603) 7421120 PM(: 603.742-2038 

GUIDE 10 PROFITS 

Quality components are the first, and basic step, in profitable 

servicing. For resistors, potentiometers and switches always refer 

to the brand-new 1963 Clarostat Service Components Catalog now 

available from your Clarostat distributor, or write . 

C LA R © BTAT 
MFG. CO. INC., DOVER, NEW HAMPSHIRE 

June, 1963/Pí REPORTER 53 



IIIII SIISOIRO COLOR BARS 

AOIRSIA/LE SISE «SITE ROTS 
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CG126 

PATTERN 
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. COLOR BARS C 

o.. RrN. OA 

i=NCOR 

COLOR RAR PATTER 

COLOR OUTPUT 

lays 

STANDARD 
COLOR BAR 
GENERATOR 

THE COST OF 
OTHERS 

Dnly 
$9950 

-tia, ag-rtacA» S E NJ C CD F=t E 
CG126 STANDARD COLOR BAR GENERATOR 

A standard color bar, white dot, crosshatch 
generator especially made for field service on 
color TV ... and at a great savings to you. 

Check these outstanding features and you 
will see why this generator belongs on the top 
of your list for color TV servicing. 

All patterns crystal controlled offering "rock 
like" stability. You'll think the patterns are 
painted on the TV screen. 

Simplified operation speeds up every servic- 
ing job. Just dial the standard keyed bars, 
white dots, crosshatch, vertical bars or hori- 
zontal bars and watch them "pop" on the 
screen. That's all there is to it. 

Exclusive adjustable dot size. The white dots 
can be adjusted to the size that satisfies your 
needs by a screwdriver adjustment on the rear. 
No need to argue about dot size anymore. Just 
select the size that you like to work with best. 

Pretuned RF output to Channel 4. Other low 
channels can be selected if Channel 4 is being 
used in your area by simple slug adjustment. 
Patterns are injected directly into antenna 
terminals, simplifying operation and saving 
servicing time. 

Reserved output on color bars for forcing 
signal through defective color circuits. The color 
output control is calibrated at 100 percent at 
the center of rotation, representing normal out- 
put. A reserve up to 200 percent is available 
on the remainder of rotation. 

Smaller and more portable. With color 
receivers weighing much more than black and 
white TV, portable equipment becomes essen- 
tial for home servicing. The CG126 weighs less 
than 10 pounds and measures only 11"x 8" x 6". 

1111111111 

Ten standard 
keyed color 
bars (RCA type) 
that automati- 
cally provide 
all colors at 
specified NTSC 

phases ... but without need of 
interpretation when servicing. 

CCCC= 
s 

: 
C 

AMUR 

Stabilized 
crosshatch 
pattern for sim- 
plifying con- 
vergence ad- 
justments. 

on other generators. 

Stable white 
dots with new 
exclusive dot 
size adjust- 
ment in rear. 

10 thin white 
vertical lines 
for horizontal 
dynamic con- 
vergence ad- 
justments .. . 

often missing 

1 thin horizontal lines 
for vertical dynamic 
convergence. Also 
missing on many high 
priced generators. 

March into your local parts distributor and demand 
the CG126 Sencore color generator that sells at Ys 
the price of others. Don't let him switch you. 

426 SO. WESTGATE DRIVE ADDISON, ILL. 
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by Thomas A. Lesh 

HANDLING 
[s it good business for you to 

encourage your customers to bring in 

in their own TV sets and other elec- fo 

tronic equipment for repairs on a 

"While -U -Wait" basis? Most serv- 
icemen don't seriously consider 
trying this venture, being daunted 
(or should we say haunted?) by the 
image of a customer pacing back 
and forth across the shop floor. 
However, the advantages of carry - 
in service are too great to be passed 
off lightly, and a "While -U -Wait" 
approach can help to make carry - 
in service attractive to customers. 

1. 

g 
r 

2. 

While - You Wait 
What are the advantages of hav- 

equipment brought in to you 
repair? Here are a few: 

Your complete shop facilities 
are right at hand; you don't have 
to work within the narrow limi- 
tations of the tests you can make 
in the home. Therefore, you can 
work more efficiently and spend 
less total time on each set, pass- 
ing savings on to the customer. 
The customer knows your serv- 
ice charge will be materially less 
than for a home call, and a 
great deal less than if you had 

TUBE TESTER 

AND DIAGNOSTIC 
TEST EQUIPMENT 

TV SET 

FOR 

VIEW'NG 
RECEPTION 

COUNTER 

TUBE 

STOCK 

PARTS 

STOCK 

STORAGE AND 

"COOKING" AREA 

AND 

QUICK 
CHECK 

BENCH 

PRODUCT 

DI SPLAY 
COUNTER 

OR 

SHELVES 

EXT TV SPKR 

BENC'Lim 

layout of operational area in one shop offering "while -you -wait" service. 

to come out to his home and 
take the set into the shop. Ac- 
cordingly, he's more likely to 
turn his service problems over 
to you without attempting to 
find the trouble himself. 

3. When carry -in service brings 
customers to your shop, it ex- 
poses them to everything you 
have on sale. While they are 
waiting for you to service sets, 
they will look around, and if 

they see something they need, 
they are likely to buy it. 

The increasing popularity of port- 
able TV sets is increasing the po- 
tential market for carry -in service, 
and offers an antidote for the in- 
jurious idea that professional TV 
service is pricing itself out of the 
market. In our present economy, it's 
reasonable to ask, "Why would a 

consumer call a serviceman to his 

home, at extra expense, to repair an 
item that the owner could easily 
bring to the service shop himself?" 

Will They Wait? 
Previous experience of shop own- 

ers who have tried W -U -W service 
has shown that 30 minutes is gen- 
erally the longest period of time a 

customer should be expected to wait 
for results. Actually, it should be 

possible for a competent technician 
to find a rather high percentage of 

troubles within that time limit. Re- 
member - carry -in sets, on the 
whole, will be less difficult to serv- 
ice than conventional "bench -job" 
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uphonics 

Orbit Action 

CERAMIC I - ARTRIDGES 

REPLACE ALL STEREO AND 
MONAURAL CARTRIDGES 
EASIEST OF ALL CARTRIDGES 
TO INSTALL 

No. 1 choice of phono manufacturers. 

Now, your most logical choice 

for exact replacement 
New Euphonics Orbit Action Cartridges are exact replace- 
ments for millions of Euphonics Cartridges now in use, and 
all other ceramic cartridges. Rugged, trouble -free and easiest 
to install, Euphonics cartridges offer you these important 
advantages: 

EXCLUSIVE ORBIT ACTION 
Eliminates twisting of lead wires 

Reduces mass of playing needle 

Simplified needle replacement 

Positive tip rake angle-no dirt 
collecting "hook" 
Provides same wide -range re- 
sponse from both needles: 16- 
25,000 cps. 

Other Advantages: Unique mounting bracket permits fast, snap -in 
installation of cartridge Low tracking force (2 grams) for minimum 
record and stylus wear Stylus automatically retracts when arm is dropped PZT ceramic elements eliminate magnetic hum and are 
impervious to heat and moisture High compliance: 4 micro -cm per 
dyne 4 terminals-complete with jumper for 3 -terminal installation. 

Complete with dual needles. 
U-8..0007 Sapphire and .003 Sapphire 
U-9..0007 Diamond and .003 Sapphire 

© 1963, EUPHONICS CORP. 
ALL PRODUCTS AMERICAN MADE For complete details see 

' GPai,,,,>s,,,.s i 
Jf'íhS' 

your distributor or write Dept. PF -6 

uphonjes CORPORATION 
GUAYNABO, PUERTO RICO, U.S.A. 

sets, because a fair number of those in the carry -in 
category will contain simple troubles such as bad tubes 
or broken antenna leads. Even when the trouble is a 
component failure requiring bench troubleshooting, 
rapid isolation of the fault is often possible; once this 
has been accomplished, the customer will be in a better 
mood to wait awhile longer for actual replacement of 
the part. 

Since even an estimate of the trouble represents 
some progress, it's best to work toward this goal as 
speedily as you can. Only those tubes which seem 
pertinent to the existing trouble should be tested or 
substituted-at least for the time being-and other 
routine checking and cleaning operations should be 
postponed. In many late -model receivers (especially 
portables), it will be unnecessary to take the chassis out 
of the cabinet for basic troubleshooting; this in itself 
can save valuable time at a crucial point in the pro- 
cedure. Most of the test terminals can be reached with 
a meter or scope probe as soon as the rear cover has 
been taken off, even though the actual removal of bad 
parts may require further disassembly. 

Well within the 30 -minute period, you should have 
a pretty clear notion of whether you're going to find 
the trouble soon. If it looks as if you're in for a fairly 
long session of troubleshooting, the best policy is to 
make whatever tests are necessary to get an estimate of 
the set's condition, and then present the problem 
frankly to the customer. You can explain that his 
trouble is somewhat complex, and that you will handle 
it like a conventional "bench job"; although the only 
charges will be for bench servicing and parts, these 
might run somewhat higher than for a simple tube or 
part replacement. Make a point of saying that you 
thought you'd better consult with him before pro- 
ceeding. 

A reasonable customer, although he'll be disap- 
pointed will probably agree to come back later to pick 
up the set-he can understand the human limitations 
on the "While -U -Wait" promise. If a set owner thinks 
he's being taken, he's welcome to pick up the set and 
leave; he's out no more money than a modest charge 
for an estimate, or you may prefer to make no charge 
at all if that's your policy. The chance of damage to 
your reputation is no worse than if you'd made a home 
call at this same character's house, and he'd refused to 
let you take the set into the shop. 

When a customer has brought in an old, decrepit 
set, and learns he has a fairly serious trouble in it, you 
can be in an excellent position to offer him a choice 
between a repair and an on -the -spot trade-in on a new 
set. Again, the key to handling this situation is to 
discuss it with him before he has sunk any service - 
charge money into the old unit. 

Proper Pricing 

Elimination of delays-nominally the main reason 
for W -U -W service-is actually less important to most 
customers than the cash saving they obtain by doing 
their own pickup and delivery work. The fact is self- 
evident that the repair work itself would cost just 
about the same wherever it is performed; and it log- 
ically follows that eliminating the serviceman's travel 
costs must reduce overhrtd. So, if carry -in service is to 
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post -injected markers 

-do not distort response 

-are not diminished by traps 

EICO 369 tv -fm sweep & post injection marker generator 
With the 369, circuit response is not affected by markers and markers are not 
affected by circuit response. The 369 feeds only the required sweep signal to 
the input of the circuit being aligned or tested. At the output end, a demodu- 
lator cable picks off the signal and feeds it to a mixer stage inside the generator, 
where the markers are added. The combined signal is fed to the oscilloscope. 
This means that circuitry under test or alignment is not affected by the marker 
signal, and that traps in the circuitry will not reduce or eliminate the marker. 
The EICO 369 has a controllable inductor sweep circuit-all electronic, with no 
mechanical parts to wear and give trouble later. The sweep generator is inde- 
pendent of the marker generator. It has five ranges: 3.5-9 mc; 7.5-19 mc; 
16-40 mc; 32-85 mc and 75-216 mc. All five ranges are fundamentals; tuning 
to the desired center frequency is simplified by a 6:1 vernier dial and a 330° 
scale. Output impedance is 50 ohms. Retrace blanking is obtained by both di- 
rect grid cut-off and indirect B+ cut-off (via the AGC chain) of the oscillator 
with a blanking tube that conducts during the negative excursion of the 60 cps 
sine sweep. A three -stage AGC circuit keeps the level of the swept signal con- 
stant over its entire frequency range, even when the widest sweep width of 20 
mc is being used. A phasing control at the rear of the EICO 368 adjusts perma- 
nently the horizontal sweep signal fed to the scope. 
The marker generator in the EICO 369 has 4 ranges covering 2-225 mc. The 
highest range, 60-225 mc, is the third harmonic of the next lower range. All 
other ranges are fundamentals. Frequency setting is simplified by a 6:1 vernier 
dial and a 330° scale. Asa rapid check of marker generator alignment a 4.5 mc 
crystal is supplied with each generator. When plugged into a front panel 
socket it automatically turns on a fixed frequency marker oscillator. The 4.5 
mc signal produced by this oscillator is mixed with the variable frequency 
marker. The 4.5 mc crystal is used also for alignment of sound circuitry in 
TV Receivers. 
The demodulated wave form with the post injected marker is fed to the 
vertical input of the "scope", and the horizontal sweep to the horizontal 
input of the "scope" through one shielded two -conductor cable. Separate 

level controls for trace size and marker size on the 

L7E/CO 
front panel can be used independently. Kit $89.95; 

Wired 
$139.95 

ï8 \ is°41. 

transistor tester will earn money for you by catch- 
me the bad tubes an emission tester would miss. 
I he EICO 667 combines a mutual conductance test 
with a peak emission test to give a single reading of 
tube quality. Bad transistors can be spotted easily. 

Gain and leakage tests will find the defective ones. 

TESTS ALMOST EVERY DOMESTIC OR FOREIGN RECEIVING TUBE MADE. The EICO 
667 checks S and 7 -pin Nuvistors; 9 -pin Novars; 12 -pin Compactrons; 7, 9 

and the new 10 -pin miniatures; 5, 6, 7 and 8 -pin subminiatures; octals and 
loc'tals. It will also check many low -power transmitting and special purpose 
tubes, voltage regulators, cold -cathode regulators, electron ray indicators, and 
ballast tubes. And by inserting pilot lamps into the special output in the center 
of the Novar socket you get an instant good -bad test of these lamps. 

TESTS MADE UNDER ACTUAL TUBE OPERATING CONDITIONS. When one section of 
a multi -purpose tube is being tested. all sections are drawing their full rated 
current. Pentodes are tested as pentodes rather than combining all the elements 
for a simple emission check. Leakage between tube elements is read directly 
on a 41/2 -inch meter in ohms. 
TRANSISTORS CHECKED IN TWO STEPS. First for leakage, then for beta or current 
amplification factor. Both are read directly off the meter dial and both n -p -n 
and p -n -p transistors can be checked. Price, $79.95, kit; $129.95. wired. 

Tests all Color, B 6 W CRT's -70, 90 and 110°! 

EICO CRU universal crt test adapter-New CRT adapter for models 667 

and 628 has 12 -pin socket for 70° and early 90° deflection black and white 
tubes. Three additional back-to-back plug -socket adapters for 7- and 8 -pin 
90 and 110° and color CRT's. Adaptable to many other tube testers. Wired $9.95 

Write for Free catalog to Dept. PF -6 

EICO ELECTRONIC INSTRUMENT CO. INC., 3300 Northern Blvd., L. I. C. 1, N. Y. 
EXPORT: RONORM AGENCIES INC., 431 GREENWICH STREET, N. Y. 13, N. Y. 

4 ,.i.,.:.*......+s3 

PUT THE BEST ON YOUR BENCH 

EICO 667 dynamic conductance tube and 

Add 5% In West. 

June, 1963/PF REPORTER 57 



MAKE YOUR 

PH I LCO® 
DISTRIBUTOR 

Your One -stop -shopping 
center for parts, accessories 

PHILCO DIODES 
A complete selection of diodes for exact 
replacement, including IN34, IN64: and 
Dual Diodes P15, common cathode (re- 
places Fed. K1615 and IRCD4); P16 
series connected (replaces Fed. K1616 
and IRCD5) and P17 common anode (re- 
places Fed. K1617 and IRCD6). 

HI -DENSITY 500 MIL 
Selenium Rectifier and 500 
MIL Silicon Cartridge Rectifier 
Top quality products, perfect 
replacements for original 
equipment. 

GUARANTEED 500 MIL 
SILICON RECTIFIER 

Ideal for general replacement and 
miniaturization purposes. Lower 
voltage drop gives more drive plus 
greater anode voltage. 

PHILCO 
POPULAR CARTRIDGE 

Plays all speeds. Includes dual 
sapphire (synthetic) tip needle. 
Fits Philco changer models M20, 
22, 24, 24A, 25, 26. 

45 RPM SPINDLE 
Quality made, low in price. For VM and Philco 
M40, 40A, 41. Also 45 RPM spindles for M60A 
and all BSR changers as well as other makes and 
models. 

YOUR RH I LCO DISTRIBUTOR 
Features These Famous Brand Parts and Accessories 
PHILCO 
EVEREADY Batteries 
Flashlights 
CAROL CABLES 

GOODRICH V -Belts TELCO Antennas 
GC Products PRECISION 
AUDIOTEX Test Equipment 
WALSCO Products PACO Kits 

be popular, customers must clearly understand that the 
basic price for this service is well under that for a 
service call in the home. 

Shops now providing W -U -W service have reported 
using basic repair charges averaging $3 to $4 for simple 
jobs that take a half hour or less. Additional work is 
priced at prevailing bench rates, after the customer 
has been given an estimate of the probable cost. As in 
any other phase of service work, it's extremely im- 
portant to make a realistic estimate, to avoid misun- 
derstandings that grow out of underestimating. Also, if 
you find you're going over your estimate, consult the 
customer (by phone, if necessary) before continuing. 

As stated above, W -U -W service should be fast, but 
not so fast the customer might think he isn't getting 
his money's worth. The public has proved itself quite 
reluctant to pay a service charge of several dollars 
when the only "service" is to give the set a quick once 
over, and change a small plug-in part or tube-taking 
only ten or fifteen minutes. 

It's doubtful if you could overcome this attitude 
even by cutting your charges to the bone (from your 
point of view). A more successful strategy is to charge 
a fee that will return a decent profit, and perform 
enough small extra services to better justify this fee. 
Just as on home calls, you can clean the safety glass, 
touch up the service controls, inject fluid into the tuner 
to clean the contacts, and otherwise put the set in 
"shipshape" condition. 

Since you're in the shop when you're dealing with 
a W -U -W customer, you're well situated to carry this 
final touch-up a step further. Your theme in impressing 
this customer: "While the set's right here in the shop, 
I'll be able to make some special tests (included in 
my regular service, of course) that will help guard 
against further trouble." Your best tube tester is right 
at hand, so you can accurately check the remainder of 
the tubes in his set after finding the original trouble. 
If he can watch, he probably won't even think of the 
time it takes, and you'll often sell additional tubes as 
preventive maintenance. You might even land a CRT - 
replacement job, either by using a tester or by making 
a demonstration with a check tube. Voltage and wave- 
form checks at certain key points (B+, sync input and 
output, horizontal drive, etc.) can help you forewarn 
him of troubles just beginning, so you can let him 
make the decision of catching them immediately or 
waiting for further developments. 

Shop Facilities 

Setting up for W -U -W service imposes no great 
demands for elaborate shop arrangements, but there are 
a few particular features that will notably improve your 
handling of this service. 

There should be a comfortable waiting area for 
as many customers as you expect to have in the shop 
at one time. To keep them occupied during bench work 
on their sets, it's a good idea to have an operating TV 
set located where they can watch it. (If you sell sets, 
this is a good chance to demonstrate what the latest 
models can do!) 

The front counter should have somewhat more 
elaborate facilities than in the usual shop for 
"checking in" receivers that are carried in. It should 
be convenient to disassemble the set at least par- 
tially in this spot. (A vacuum cleaner or other 

PHILCO MODERN COPPER ENGRAVED CIRCUITS -ipt Si fJIIje4 Suauc 



from JERROLD 
the world leader in master -antenna systems 

...a revolution in 
TV/FM distribution systems- 

ALL NEW FROM 
ANTENNA TO OUTLET! 

Always the innovator, always the source of improve- 
ments in master -antenna technology, JERROLD now 
goes another giant step ahead with this radically new 
signal -distribution system equipment tailored to your 
motel, hotel, and apartment -house market. 

Here, for the first time, is an antenna designed spe- 
cifically for a master -antenna system-the new "J" - 

series extra -heavy-duty Jerrold -TACO cut -to -channel 
yagis. Built to last as long as the system, these new, 
rugged high -gain antennas feed a selection of four 
exciting new high -output broadband amplifiers with 

JE R RO LP 
ELECTRONICS 

per -channel outputs (for 7 channels) of 0.2 
to 1 volt at 0.5% cross modulation. 

We've even given a new look to the indi- 
vidual room outlets, and the result is the 
beautiful yet durable and versatile Ultra -Tap, 
which delivers TV and FM signals through 
Jerrold's new 300 -ohm or 75 -ohm plug-in 
connectors. 

In short, everything-from antenna to outlet 
-has been designed as a system to help you 
sell your share of the booming TV and FM 
market in motels, hotels, hospitals, and mul- 
tiple dwellings. See your Jerrold distributor 
for full details. 

eg Distributor Sales Division, Philadelphia 32, Pa. 

Asubsidiary of THE JERROLD CORPORATION 
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chassis would be extremely useful 
here.) A tube tester should be with- 
in easy reach, as should an exten- 
sive stock of tubes and other often - 
needed replacements. Time can be 
saved on many jobs by having basic 
test instruments for diagnosing trou- 
bles-VTVM, scope, and DC power 
supply, in particular-permanently 
located at the counter. Quite a few 
simple component troubles can be 
intercepted and repaired here with- 
out hauling the receiver back to the 
regular bench, thus creating less dis- 
turbance to the more complicated 
work being done there. 

Much of the preliminary disas- 
sembly and testing work can be done 
while the technician remains in con- 
versation with the customer, and 
this period can be used to advantage 
to learn more about the trouble. The 
kind of customer who has enough 
"savvy" to bring the set in for serv- 
ice is likely to have made some 
worthwhile observations of the set's 
behavior, and will probably be high- 
ly pleased that you give considera- 
tion to his judgment. 

If routine testing fails to locate 
the trouble, the set may then be 
moved back to the regular bench. 

Tests1 
and 

d andin 

-Tubes 

,both 

Tests alt Novars 

Tests NUVistors,10-pin 

Tubes, and 12 -pin 

Compactrons 

Tests Voltage Regulators, 

Thyratrons, 
Auto Radio 

Hybrid Tubes, European 

Hi-Fi Tubes, and Many 

Industrial 
Types 

PROFESSIONAL QUALITY 

AT LOW COST 
Model 600 Compact Portable Dyna-Quik 

Makes Tube Testing Quick, Accurate, Profitable! 
It's amazing how quickly you can accurately check out tubes 

on every call-sell more replacements, and make more money- 
with this up-to-date, low-cost professional quality tube tester. 

Checks for all shorts, grid emission, leakage, and gas. Checks each 
section of multi -section tubes separately. Checks tube capability 

under simulated load conditions. Rejects bad tubes, not good 
tubes. Quickly reveals tube condition, saves customers, stops 

call backs, increases servicing profit. 
Exclusive adjustable grid emission test. Sensitivity to 

over 100 megohms. Phosphor -bronze socket contacts. 
Complete tube listing in handy reference index. 

Handsome, sturdy leatherette -covered carry -case. 
Size 8W" x 11" x 4%'. Net, $7495 

QUICK, DIRECT, ERROR -FREE 
READINGS WITHOUT MULTIPLYING 

Model 375 Model 360 
VTVM V O Matic 

Net, $89.95 Net, $59.95 

See Your B&K 
Distributor 

or Write for 
Catalog 
AP20-R 

B a K MANUFACTURING CO. 
DYNASCAN CORPORATION 

1801 W. BELLE PLAINE CHICAGO 13, ILL. 
Canada: Alla: Rodio Corp., 50 Wingold, Toronto 19, Ont. 
Export: Empire Exporters, 253 Broadway, New York 7, U.S.A. 

A type of bench construction using 
roll -out sections (see "Blueprints for 
Service Benches" in the June, 1962 
issue) can expedite W -U -W service 
by making it easier to transport 
partially disassembled sets around 
the shop. 

The main parts stock for a W -U - 
W shop should be somewhat more 
extensive than for the usual shop, 
unless delivery service by the local 
distributor is exceptionally fast. 
Precious minutes can be saved, and 
more customers better pleased, by 
having a good selection of the rarer 
tubes and fuses; also, it may pay to 
keep an assortment of such parts as 
vertical output transformers and 
built-in antennas for popular models 
of portable TV. 

Promoting While -U Wait 

When you decide to encourage 
W -U -W work, promote it by fea- 
turing it prominently in all your ad- 
vertising. Besides the usual ads, why 
not try an informational leaflet (for 
direct mail, handbill, or counter - 
display distribution) giving pointers 
to customers about bringing in their 
sets for service? 

For example, you could include 
a list of simple conditions to check 
before hauling in the set; this could 
relieve many people of the exasper- 
ation of making an unnecessary trip 
because they failed to notice a blown 
house fuse, network trouble at the 
TV station, or other outside causes 
of trouble. Another helpful hint 
would be to caution owners of port- 
able sets against resting the CRT 
safety shield on the seat of the car 
during the trip to the shop: (Unless 
a protective cover is provided, some 
types of plastic or fiber seat covers 
can badly mar the soft plastic shields 
used on many portables.) To sum- 
marize the contents of the leaflet, 
it should convey the message, "You 
can save money by bringing your 
TV and radio sets to us for service; 
here's how you can bring them 
safely." 

If you've been hunting for ways 
to strengthen your competitive ad- 
vantage in the TV service business 
(and who hasn't?), stop and ask 
yourself for an honest answer to this 
question: Do you have what it takes 
to furnish the attentive, efficient 
service that qualifies as "While -U - 
Wait"? If you feel you do, by all 
means try it-it's unbeatable. 
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SCOTCHIKAÄSTE rJ ' L-27 For Citizen Band operation, the Uni -Linear tops 

Mosley's New Scotch -Master Line. The UL -27 is an Omni -Direction- 
al Vertical Ground Plane An-enna which "overshadows" all other 

antennas of similar type available today... Because of an extreme 

low angle radiation. A completely revolutionary matching system, 

featuring Grounded Element for lightning protection and drastic reduction of Rain 

Static Noise. These superior features combinea with the world famous Mosley Con- 

struction assures the CB'er of an outstanding antenna for dependable communications 

SPECIFICATIONS AND PERFORMANCE DATA: Gain over standard ground plane 

up to 4Db. VSWR: 1.5-1 over entire band. Feed Point Impedance: 52 ohm coax Unbal- 

anced line. Assembled Weight: 8 pounds. Wind Load (EIA STA): 50 pounds. Antenna 

Height: Less than 20 ft. Number of Radials: 3. Antenna mounting fits masts up to 11A 

inches. LIST PRICE $45.80 

A -311-S Mosley A -311-S, 3 element beam is designed for the economy mind- 

ed CB'er who wants the utmost in dependable two-way communications. Mosley 
A -311-S offers excellent front -to -back ratio, maximum gain, yet has unmatched quality 
found only in a Mosley Beam. 

SPECIFICATIONS AND PERFORMANCE DATA: Number of Elements - 3. Antenna 

Weight - 12.5 lbs. Boom Length - 12 ft. Maximum Element Length - 18' 83iá". Front - 

to -Back - 20 db. Vertical Wind Load - 65 lbs. Horizontal Wind Load - 35 lbs. Forward 

Gain - 8 db. Type Matching - Gamma. Impedance Point - 52 ohms. Radiation - Uni - 

Directional. LIST PRICE $46.68 

A-51 1 -S Mosley A -511-S, the big brother to the A -311-S, has 5 elements 

wide spaced on a 24 foot boom and offers a perfect Uni -directional pattern with 
excellent Front -to -Back Ratio and Forward Gain. Here is the ultimate in beams for 

the economy minded CB'er looking for the best communications. 

SPECIFICATIONS AND PERFORMANCE DATA: Number of Elements - 5. Antenna 

Weight - 16.5 lbs. Boom Length - 24 ft. Maximum Element Length - 18' 83/4". Front - 

to -Back - 20 db. Vertical Wind Load - 112 lbs. Horizontal Wind Load - 62 lbs. For- 

ward Gain - 9.5 db. Type Matching - Gamma. Impedance Point - 52 ohms. Radiation - 

Uni -Directional. LIST PRICE $73.35 

DELUXE LINE 
A -311 In the Deluxe Line, Mosley offers the A-311, 3 Element Beam for 

best point-to-point communication. FCC regulations limit actual power input of Citi- 
zens Band transmitters to 5 watts. Use a Mosley A-311 Beam Antenna to achieve a 

legal effective power input of 40 watts! 

SPECIFICATION AND PERFORMANCE DATA: Boom Length - 12 ft. 11 OD X .058" 
wall. Element Extensions - 5/8" OD X .035" wall. Center Elements - 3/4" OD X 

.058" wall. High -impact Polystyrene Clamping Blocks. All Aluminum 6061 - T6. Wind 

Load - 78 lbs. Maximum Turning Radius - 9.5 ft. 
Beams can be turned with heavy duty TV rotors in communication circuits comprised 

of more than two stations. NOTE: 9 db signal gives a power gain of approximately 8. 

LIST PRICE $53.00 

y -27 -GP The Mosley Ground Plane Vertical, Model V -27 -GP, is ideal as 

a base station antenna. 360 degree pattern is attained and vertical polorization for 

effective communication with mobiles. Entire Antenna is grounded for lightning pro- 

tection and improved signal to noise ratio. "Cvcolac" Base with internal coax fit- 
ting. Vertical Tube - 7'8" X .058" X 9'. Gamma Connection extends from Base to 212 

ft. above Base. 4 Radials or Ground Plane measure 3/4" X .035" X 9'. SWR - 1.2 

(approximately). LIST PRICE $45.87 

MosieL/ 4610 NORTH LINDBERGH BLVD. 
/IC BRIDGETON, MISSOURI 
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ON TEST 
by Forest H. Belt 

Fig. 1. Simple operation is keynote 
of this new color -circuit analyzer. 

The trend in modern test equipment 
is to simplicity of use, and an excellent 
example of this tendency is pictured in 
Fig. 1-the SENCORE Model CA122 
Color Generator. With a picture -window 
function indicator and a single -cable RF 
output connection, this instrument is char- 
acterized by easy operation. 

Specifications are: 
1. Power Required -117 volts AC; 60 

cps; 55 watts. 
2. RF Output -50 to 90 mc, continu- 

EQUIPMENT 
Simplified Color 

ously variable, covering channels 2 
through 6; 20 to 50 mc, continuously 
variable, for injection into 1F stages; 
four output levels: 1, 2, 10, and 100 
my rms; output cable impedance 93 
ohms, with 300 -ohm termination; un - 
modulated sound carrier displaced 4.5 
mc from video carrier. 

3. Video Patterns-Convergence signals 
consisting of 140 white dots, 10 verti- 
cal or 14 horizontal lines, or cross- 
hatch of 10 vertical and 14 horizontal 
lines; shading -bar pattern with three 
shades of brightness; output level vari- 
able from 0 to 30 volts peak to peak, 
positive or negative; output impedance 
5000 ohms; all video patterns also 
modulated on RF carrier. 

4. Color Signals - Keyed -rainbow pat- 
tern, generated by offset -carrier meth- 
od, consisting of 10 color bars. 

5. Other Signals-Combined horizontal 
and vertical sync, variable from 0 to 
30 volts peak to peak, positive or neg- 
ative; 900 -cps audio signal, 3 volts 
peak to peak. 

6. Controls and Terminals-PATTERN AD- 

JUST rotary switch and indicator; three 

189-kc 
XTAL 
OSC 

189-kc 
SHAPER 

13.5kc 
MV 

14:1 

115.75 kc 

MV 

12:1 

900 cps 
MV 

15.1 

DOTS 

DIODE 

VERT LINES 

3.56 mc 

XTAL -+ 
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GUN 

KILLER 

3.56 mc 

GATE 

GUN " 
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RUPTOR 
SWITCHES 

r 
CHROMA 

60 cps 

MV 
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OUT 
15:1 

SYNC 
SYNC 
AMP SYNC 

OUT 
MIXER 

HORIZ 
LINES 

VIDEO 
PATTERN - 

SIGNAL 

MIXER 

VIDEO 
AMP & 

MIXER 
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SWITCH 
-# VIDEO 
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4.5 mc 
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TUNABLE 

RF IF 
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MODU- 

LATOR 
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ATTEN- 

UATOR 

RF 
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-OCABLE 

Fig. 2. Unusual design makes use of multivibrators for dividing frequencies. 

COLOR GUN INTERRUPTOR slide switch- 
es; variable TUNING control, with con- 
centric RF -1F switch; switch -type OUT- 
PUT level control; CHROMA, VIDEO, and 
SYNC level potentiometers; OFF -STAND- 
BY -ON slide switch; 4.5 -Mc slide 
switch; GND, AUDIO, VIDEO, SYNC, and 
4.5 -Mc pin jacks; service adjustments 
on rear apron. 

7. Other Features - Separate color -gun 
killer cable; rear compartment for 
cable storage; picture -window indica- 
tor on front panel shows pattern 
being generated; carrying handle for 
portability. 

8. Size, Weight, Price - 91/" x 14" x 
73/4"; 15 lbs; $187.50. 

The Model CA122 provides, in addi- 
tion to the patterns usually furnished by 
color -bar generators, signals for injec- 
tion into any section of a television re- 
ceiver, including the sound, sync, and 1F 
stages. By furnishing signals at these 
various frequencies and output levels, the 
instrument serves as more than a mere 
color -bar generator; it is a television pat- 
tern generator that can be used for trou- 
bleshooting any section of a color or 
monochrome receiver. 

Fig. 2 shows how the patterns are de- 
veloped in various stages of the instru- 
ment. Instead of the usual blocking -os- 
cillator frequency dividers, multivibra- 
tors are used in the "countdown" circuits 
that develop the several pulse signals 
from the 189-kc crystal -controlled mas- 
ter oscillator. The simplicity of the CA - 
122 is characterized by the use of only 
four countdown stages, considerably 
fewer than in most other dot -bar gen- 
erators presently available. 

By tracing the operational signal paths, 
you can easily observe the method of 
producing each output signal. For ex- 
ample, the audio output signal is taken 
from a 900 -cps multivibrator-a 15 -to - 
1 countdown circuit fed from a 13.5-kc 
multivibrator; the latter stage is con- 
trolled by the 189-kc master oscillator. 

The horizontal and vertical sync sig- 
nals are taken from similar divider mul- 
tivibrators. The 60 -cps sync signal is di- 
vided from the 900 -cps stage, and the 
15,750 -cps (15.75-kc) pulses are taken 
from the 189-kc master oscillator through 
a 14 -to -1 countdown stage. Both signals 
are fed to a sync amplifier -mixer stage, 
whose output is fed to the video ampli- 
fier -mixer. The combined sync signals are 
also coupled through the SYNC control to 
a pin jack for external use (to control a 

scope, or for some similar purpose). 
The line and crosshatch patterns are 

developed in the pattern switch by se- 
lecting the 189-kc pulses for vertical 
lines, the 900 -cps signal for horizontal 
lines, and combining both for the cross- 
hatch pattern. Dots are formed by pro- 
ducing a crosshatch pattern and clipping 
the lines wih a diode, leaving only the 
dots at the intersections. 

A color -bar pattern is produced by 
coupling a 3.56 -mc signal into the pat- 
tern -signal mixer through the pattern 
switch. This crystal -controlled signal is 
offset exactly 15,750 cps from the 3.58 - 
mc reference oscillator used in color TV 
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THREE REASONS WHY TUNG-SOL ET TRANSISTORS 

ARE YOUR BEST REPLACEMENT LINE 

1. COMPLETE SERVICE NEEDS 

2. EASY PRODUCT SELECTION 

3. TUNG-SOL RELIABILITY 

You can make almost all radio transistor replacements from these twelve Tung -Sol 

types. In addition to part number, packages are marked with type of service. All 

units are the equivalent of the original part and are products of American plants. 

The ET transistor line reflects the same quality standards that have made Tung -Sol 

the leading independent tube manufacturer. Tung -Sol Electric Inc., Newark 4, N.J. 

TELL YOUR SUPPLIER YOU'D RATHER HAVE 

CENTER LINE 

TUNG-SOL 

QUALITY 
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For best results 
squeeze bulb 
from sides 

rather than up 
against handle. 

ENDECO DESOLDERING IRON 

removes soldered connections 

quickly .. , easily . , . profitably 

No need to send your printed cir- 
cuit boards out to a specialist when 
you have an Endeco Desoldering Iron. 
You'll find it easy to remove transis- 
tors, transformers, condensers, resis- 
tors, diodes and even those difficult 
multiple pin or button type sockets 
with center posts. Endeco puts the 
profit margin back into your printed 
circuit work. 

Any iron will melt solder; Endeco 
with its vacuum pickup completely re- 
moves melted solder . collects it 
in a non -breakable, stainless steel tube. 
The exclusive compact design lets you 
see the connection while you're de - 
soldering. One hand operation. 

No need to reach for another tool. 
Without even changing tips, you can 
resolder a clean, new connection. 
Worn tips are easily replaced, when it 
is necessary, even while iron is hot. 

Endeco Desoldering Iron is not an 
attachment, but a complete desolder- 
ing/resoldering tool. The desoldering 
principle (pat. pending) is incorpo- 
rated into the rugged Weller soldering 
iron with the exclusive Weller Magna - 
stat sensing device in tip body which 
maintains constant temperature. 

The new Model 100A Endeco De - 
soldering Iron is available at your 
electronic distributor or write direct. 

ENTERPRISE 
DEVELOPMENT 
CORPORATION 

917 Circle Tower Building 
Indianapolis 4, Indiana 

receivers; when these two signals mix in 
the receiver, a rainbow CRT display is 
produced. The gate stage used in the 
Model CA122 "keys" the 3.56 -mc color 
signal into segments equivalent to 1/12 
of each horizontal scanning line, form- 
ing color bars at exact 30° intervals. 
Thus, the name "keyed rainbow" is ap- 
plied to this type of color presentation. 

All patterns formed by the pattern 
switch, and combined in the pattern -sig- 
nal mixer, are fed to the video stage 
where the deflection sync is added. The 
composite video signal is coupled through 
an attenuator control to the VIDEO pin 
jack, for direct injection into video stages 
of a TV receiver whenever troubleshoot- 
ing calls for such a connection. 

The video signal is also fed to the 
modulator stage for mixing with the RF 
(or IF) carrier that is generated by the 
tunable oscillator. An unmodulated sound 
carrier is produced by mixing the signal 
from a 4.5 -mc crystal oscillator with the 
tunable carrier, thus adding a sound car- 
rier just 4.5 mc away from the vided 
carrier. 

The modulated RF signal is coupled 
into a step -type attenuator stage; thus 
the output level can be adjusted so as not 
to overload the receiver being tested. In 
fact, the OUTPUT switch on the front 
panel of the instrument is labeled with 
the point of signal injection, rather than 
in millivolts of signal. Accordingly, if 
troubleshooting procedure indicates sig- 
nal injection at the last IF stage of a re- 
ceiver, the OUTPUT switch would be set 
at "3rd IF Grid." For feeding a signal 
into the tuner of a receiver, the switch 
would be set for "RF." 

We found the CA122 useful for trou- 
bleshooting monochrome receivers as 
well as for its primary purpose of test- 
ing color sets. The video patterns made 
tracing trouble in the video stages-or 
at the CRT-possible, while the sync 

Combinat 
For the technician who needs a gen- 

eral-purpose scope that combines mini- 
mum phase distortion with maximum 
linearity, the EICO Model 427 DC -AC 
Oscilloscope (shown in Fig. 4) fills the 
bill. Phase distortion is reduced by the 
use of DC coupling throughout the ver- 
tical amplifier, and linearity is assured 
by push-pull operation all the way from 
the input to the deflection plates. 

Specifications are: 
1. Power Required -105-125 volts AC; 

60 cps; 55 watts. 
2. Vertical Amplifier - Frequency re- 

sponse, flat from DC to 500 kc, down 
6 db at 1 mc; sensitivity 3.5 mv rms 
(10 mv peak -to -peak) per centimeter 
of deflection; input loading, 1 meg- 
ohm shunted by 30 mmf. 

3. Horizontal Amplifier-Frequency re- 
sponse, flat from 2 cps to 450 kc; 
sensitivity 180 mv rms (500 mv peak - 
to -peak) per centimeter of deflection; 
input loading, 10 megohms shunted by 
40 mmf: positioning permits center- 
ing any portion of trace expanded to 
twice the CRT diameter. 

Fig. 3. Storage compartment at rear. 

and audio outputs were equally suitable 
as injection signals in both color and 
monochrome sets. Although the sound 
carrier isn't modulated, it can be used 
for adjusting sound traps in video and 
chroma circuits, as well as to check the 
sound IF adjustments in any receiver. 

Servicing adjustments are easily ac- 
cessible at the rear of the instrument 
with the storage -compartment door open, 
as shown in Fig. 3. The only adjust- 
ment that is likely to need touching up 
is the 15.75-kc potentiometer, which con- 
trols the horizontal sync of the instru- 
ment. The best method of adjusting this 
stage is to tune in a station signal on a 
TV receiver, feed in a signal from the 
CA122, and adjust the potentiometer 
until the CA122 pattern locks in hori- 
zontally with the station signal. The sta- 
bility of the unit is such that other ad- 
justments will seldom be necessary. 

The instruction manual for the Model 
CA122 is in two sections. The first is 
shipped with the unit, and contains gen- 
eral information on how to operate the 
unit; the second part is sent on request, 
and consists of circuit and maintenance 
data along with detailed troubleshooting 
procedures for both major color TV 
chassis. Explanations are also included to 
help the instrument user understand more 
completely the operation of the latest 
color TV circuits. 

ion Scope 
4. Sweep Ranges -10 cps to 100 kc in 

four ranges; preset TV vertical and 
horizontal positions; internal or ex- 
ternal sync; retrace blanking. 

5. Cathode -Ray Tube-5DEPI, 5" face, 
green trace; covered by green grat- 
icule marked in centimeters. 

6. Controls and Terminals - INTENS, 
FOCUS, ASTIG, and PHASE (with power 
switch) potentiometers; VERTICAL and 
HORIZONTAL concentric dual potentio- 
meters for GAIN and POSITION; SWEEP 
VERNIER potentiometer; SWEEP SELEC- 
TOR, VERT ATTEN, and SYNC SELECTOR 
rotary switches; DC -AC (input) slide 
switch; VERT INPUT, SYNC/HORIZ IN- 
PUT, and SAwrooTH binding -post ter- 
minals; neon pilot lamp; DC BAL screw- 
driver adjustment; on rear apron: INT 
MOD and DIR nin jacks, DIR -AMP slide 
switch, and fuse holder. 

7. Size, Weight, Price -121 " x 8/" x 
161/2"; 26 lbs; $109.95 wired, $69.95 
in kit form. 

The Model 427 is different from many 
service scopes in its use of push-pull, 
DC -coupled vertical amplifiers; most 
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New RAY -TEL TWR 3...features Revolutionary Frequency Synthesizer 

Space age technology has advanced a new concept in 

frequency control. Now, the new Raytheon Ray -Tel 

TWR3 employs a solid state frequency synthesizer 
which enables a single crystal to control both the trans- 
mitter and the receiver for the same channel. This re- 
duces crystal costs by one half ! Also the "3" features 
ten channels Tunable receiver for "spotting" clear 
channels and for general band monitoring 3.2 watts 
output Sensitive RF stage Exceptionally low internal 

noise level Dual conversion And an"S" meter which 
also indicates power output, modulation, and is an 
"on -off" indicator. The rugged "3" design expresses 
true power...performance... and reliability. Here is the 
finest available in two-way communications ... a set 

that will make sales for you. Suggested Retail Price 
$219..95. For full particulars write Raytheon Company, 
Distributor Products Division, 
P.O. Box 602, Westwood, Mass. 
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ELECTRONICS' FAMOUS TRADEMARK 

o 

Sblctit _raza 

ó{ofryc000d, 9rozlda 

means... 

THE PRESTIGE LINE 

THE PROFIT LINE 

THE ACCEPTED LINE 

transformers 

flybacks 

yokes 

coils 

O 

MERIT 
COIL and TRANSFORMER CORPORATION r 

Fig. 4. This scope can be used for 
either AC or DC circuit measurement. 

scopes use the push-pull arrangement 
only for the output stage. The design of 
this instrument permits the functional 
advantages of a DC scope to be combined 
with the operational advantages of an 
AC scope by providing direct input coup- 
ling as well as coupling through a DC - 
blocking capacitor-hence the term "DC - 
AC" scope. 

Fig. 5 shows, in greatly simplified 
form, the operating schematic of the 
instrument. The vertical input signal- 
from the equipment being tested-is fed 
into the input attenuator, which is set 
for the maximum signal that will be ap- 
plied to the scope; the attenuator reduces 
the signal voltage to an amount that 
won't overload the amplifier. 

The input connections to vertical am- 
plifiers A and B áre such that the signal 
is developed in push-pull between the 
two grids; the vertical gain depends on 
how much of the signal is applied to in- 
put amplifier B. The push-pull signal is 
amplified and fed-across the DC BAL and 
VERT Pos controls-to push-pull cathode 
followers. These, in turn, feed the output 
stages, which drive the deflection plates 
of the CRT. The capacitors shown be- 
tween the output stages are for neutral- 
ization; one is connected from the plate 
of A to the grid of B, and the other from 
the plate of B to the grid of A. 

The horizontal amplifier consists simply 
of a cathode follower and a push-pull 
output stage. Neutralization is used in 
this stage, just as in the vertical ampli- 
fier, to improve linearity and prevent 
parasitic oscillation. The horizontal ampli- 
fier receives its signal via the horizontal 
selector switch from either the horizontal 
input jack or the sweep generator. 

Synchronization signals are chosen by 
the sync selector switch from any of sev- 
eral sources: from vertical output stage 
A or B (a sample of the input signal); 
from the external SYNC IN jack; or from 
the 60 -cps filament source (not shown). 
All sync signals are fed to a sync am- 
plifier and limiter; the amplifier builds 
up weak sync voltages sufficiently to 
control the sweep generator, while the 
limiter prevents large sync signals from 
"swamping" the generator stage. 
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Every RCA VictorNewVista TV uses 
Space Age Sealed Circuitry...Circuits 
that are dependable and... 

easy 
to 

service 

Old-fashioned all hand -wired Circuitry Precision Crafted RCA 
Space Age Sealed Circuitry 

Let your own TV 

service records 
prove the 
dependability 

of RCAVictor 

New Vista TV 

SEE WALT DISNEY'S "WONDERFUL WORLD OF COLOR" SUNDAYS. NBC,TV NETWORK 

The Most Trusted Name in Electronics 

TMK (s)m 
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Vaietafte 
OF 

CHEAP 

IMITATIONS 

INSIST ON 

'N° OISE " 
VOLUME CONTROL 
and Contact Restorer 

TUNER -TONIC 
for ALL tuners 
including wafer type 

FORMULA EC -44 
for ALL electrical contacts 

FREE with ALL No -Noise Products 
5" Plastic Extender Push-button Assembly 
for pin -point applications. Does not cause 
shorts! 

14 Years of Recognized Leadership 

ELECTRONIC CHEMICAL CORP. 
813 Communipaw Ave., Jersey City 4, N 

5 inch 
WIDE - BAND HIGH SENSITIVITY 

OSCILLOSCOPE 

Laboratory quality scope 
with highly stable circuitry and 
every feature for accurate TV 
work, COLOR and BLACK and 
WHITE. Widely used, too, in 
many laboratory and industrial 
applications. 

pacd40. Electrical 
Instrument Co. 

124 McDonough St. Dayton, Ohio 
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Fig. 5. Direct coupling is used in 

A pin jack at the rear of the scope 
permits applying a signal to intensity - 
modulate the CRT (Z-axis modulation), 
while a pair of pin jacks and a slide 
switch provide for connecting a signal 
directly to the vertical deflection plates 
(such as for monitoring transmitter mod- 
ulation). 

Putting the Model 427 to work in our 
lab, we soon discovered the operating 
controls to be convenient and precise. 
Having the astigmatism control on the 
front panel made adjustment easy, al- 
though it rarely needs readjusting, once 
it is set. The vertical centering control 
is very fast -acting, requiring that care be 
used during positioning adjustments to 
prevent the trace from moving com- 
pletely off -screen. The preset horizontal 
and vertical TV sweep settings in the 
unit we tested were very close to opti- 
mum, eliminating the troublesome need 
for resetting the vernier each time we 
switched from one to the other. 

The vertical attenuator is marked in 
volts per centimeter, and is meant to 
be used with the centimeter markings 
on the graticule included with the in- 
strument. 

The instruction manual recommends 
setting the 40-mv internal calibration 
standard to fill four divisions, which 
results in a full -screen (10 centimeters) 
reading of 100 volts at the highest at- 
tenuator setting. This is okay when 
you're using the scope for AC -only 
measurements; but it could cause some 
inconvenience with DC measurements, 
since many TV test points present DC 
voltages well in excess of 100 volts. We 
obtained better results by calibrating 
the scope to two divisions instead of 
four; by so doing, we increased the full- 
scale reading to 200 volts (each centi- 
meter equaling 20 volts on the highest 
attenuator setting). For DC levels above 
200 volts, we still had to decenter the 
sweep a certain amount, but we found 
it wasn't absolutely necessary to re - 

every stage of the vertical amplifiers. 

calibrate for these higher voltage ranges 
since they weren't quite so common. 

In using a DC scope such as the 
Model 427, you will sometimes find the 
signal voltage very small in comparison 
with the DC level; an attenuator setting 
that keeps the DC reading on screen 
makes the signal waveform too small 
for convenient analysis. The Model 427 
has the answer to this problem built 
right in: the DC -AC switch. Once the 
DC voltage level has been checked, you 
can flip the switch to AC, and change 
the attenuator setting to inspect the signal 
waveform in greater detail. 

Another useful feature of the 427 is 
the sawtooth output on the front panel. 
Many technicians use the "ringing" tech- 
nique of checking and testing flyback 
components; if a 100-mmf capacitor is 
connected at the SAWTOOTH jack on the 
Model 427, the unit makes an excellent 
source of ringing voltage-see Fig. 6. 

Although the fast rolloff in frequency 
response above 500 kc makes the Model 
427 unsuitable for work in chroma cir- 
cuits of color receivers, the bandwidth 
is plenty wide for audio, ultrasonic, and 
monochrome -TV servicing. The instru- 

Fig. 6. Special hookup for ringing. 
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This straight shooter never gets trapped 

G -E "SG" straight gun picture tubes* do 
away with ion traps. No fuss, no call-backs. A 

G -E "SG's" rugged gun fires electrons with uncan- 
ny precision straight at the aluminized phosphor 
screen - assuring sharply resolved pictures up to 
80% brighter. How's that for "Accent on Value"? 
These features save your time and give your cus- 
tomers thousands of hours of viewing pleasure. 

And that's not all the value accents you get with 
these "straight shooters." A single G -E "SG" pic- 
ture tube replaces as many as twenty other types, 
bent gun or straight gun - the types that get 
"trapped." In fact, with only 25 G -E "SG's", 
you're ready to replace 250 other picture tube types. 
You'll serve customers faster-and say good-bye to 
emergency pick-ups and the ion trap nuisance. 

MORE "ACCENT ON VALUE" FROM YOUR 

G -E ELECTRONICS DISTRIBUTOR 

GET THIS "ACCENT ON VALUE" BONUS, TOO! 

This 16" x 12" x ' poly- 
urethane foam bench pad 
neatly protects the pic- 
ture tube from marks and 
scratches. The handy 
pad's yours with the pur- 
chase of a G -E SG-21FLP4 
Service -Designed 
"straight shooter." Your 

reliable General Electric distributor is waiting for 

your order now. Call him today. General Electric 
Company, Distributor Sales, Electronic Compo- 
nents Division, Room 3018A, Owensboro, Kentucky. 

*A11 new parts and material in a reused envelope. 

73ogress /s Our Most /mportant Product 

GENERAL ELECTRIC 
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Harman-Kardon Shatters 
Old Concepts of Economy -Class 

Public Address Amplifiers! 

COMMANDER CA -12 

COMMANDER CA -23 

COMMANDER CA -35 

COMMANDER CA -65 
with extra mic pre -amp installed 

COMMANDER CA -100 

with extra mic channels and 
area selector switch assembly 

New performance and 
versatility standards with the 
"CA" SERIES COMMANDER 

Unprecedented! 5 New Commanders .. . 

every one with CERTIFIED POWER 
RATING! Now you can plan a job accu- 
rately, get the results you expect! 

Versatile! Inputs for High and Low Im- 
pedance Mics-with on -chassis socket for 
plug-in mic matching transformer! Every 
quality or cable length requirement is now 
satisfied! 

Expandable! Add Mic Channels as 
Needed! Space provided on medium and 
high power models for two additional mic 
channels. Up to four mic inputs now 
possible. 

Fidelity! Socket for an optional plug-in 
mag phono -tape head preamp with genu- 
ine built-in RIAA and NARTB equaliza- 
tion. Works in aux channel; avoids loss of 
a mic input. 

Adaptability! Every Commander can be 
set up for precedence operation, essential 
for background music systems, special and 
emergency announcements, etc. CA -12 
has MIX -MUSIC -PAGE switch; all others 
function automatically. 

Flexible! Optional area speaker selector 
assembly installs in CA -35/ 65/ 100 to pro- 
vide selective paging and musicasting to 
any or all of 8 areas. 

It's impossible ... to acid here the numer- 
ous other MAJOR features of this remark- 
able new economy class public address 
line. But, a big new free catalog tells you 
the whole story about Commander and 
provides valuable, revealing information 
about public address amplifiers general- 
ly...Send for it. 

r 
Harman-Kardon,Inc. 
Commercial Sound Div. 
55 Ames Court, Plainview, L.I., N.Y. 
Rush me the new p/a catalog that tells me 
the things I ought to know about public 
address amplifiers. 

Name 

Address 

City 

Desk H-6 

Mx-IGa i 

State 

harman kardon 
A subsidiary of THE JERROLD CORPORATION elf 

ment makes an excellent second scope 
for the larger shop that keeps a wide - 
band scope for color servicing, and a 
fine first scope for the shop that isn't 
doing color work yet. 

Microvolts by Transistor 
A completely transistorized field - 

strength meter for VHF television 
measurements is pictured in Fig. 7-the 
Benco Model FSP-3 by Blonder -Tongue. 
The unit makes possible readings in 
actual microvolts, rather than in the 
relative terms normally offered by field - 
strength meters used for television work. 

Specifications are: 
1. Power Required - Self-contained bat- 

tery supply consisting of eight mercury 
cells; current consumption, 17 ma. 

2. Frequency Coverage - From 52 Inc 
to 200 mc; TV picture and sound car- 
rier frequencies marked on dial; se- 
lectivity, all spurious responses down 
80 db beyond 4.5 mc from chosen 
frequency. 

3. Field -Strength Microvoltmeter-From 
5 uy (minimum readable) to 3000 my 
of RF signal in 10 ranges; voltage 
ranges chosen by switching attenu- 
ators into signal circuit: VSWR, bet- 
ter than 1.2; input impedance 75 ohms 
(300 ohms with special connector); 
accuracy within ± 2 db. 

4. RF Wattmeter - Requires special 
power -measuring adapter; from .25 
micromicrowatts (minimum readable) 
to 10 watts, in 10 ranges. 

5. Modulation Meter - From 0 to 5% 
and from 0 to 50%; reads AM or 
sideband modulation only. 

6. Panel Meter - face size 41/2"; scales 
for microvolts, watts, dbmv, and % 
modulation. 

7. Controls and Terminals - On front 
panel: five latching -type attenuator 
push buttons; BNC-type INPUT con- 
nector, PHONES jack; 41/2" semicircu- 
lar frequency dial; on end panel: 
TUNING knob; function switch; SEN- 
SITIVITY control; BAT SET control; 
% MOD SET control. 

8. Size, Weight, Price - 73/4" x 111/4" 
x 51/4"; 10 lbs; $405.00. 

The Model FSP-3 is an accurate 
signal -measuring device that combines 
the low power drain of transistor cir- 
cuitry with the portability of a self- 
contained power supply. The unit can 
be used with any transmitted signal that 
falls within its frequency range-tele- 
vision, FM, or commercial two-way. 
The several volt, millivolt, and micro- 
volt ranges make it possible to use the 
FSP-3 in almost any type of signal area, 
from within a few feet of a two-way 
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Today's movies, radio, TV and recordings sound better, 
thanks to a microphone design that has revolutionized sound 
pickup techniques. It is the Electro -Voice Model 642 
Cardiline® ultra -directional microphone. 

The E -V 642 has contributed so much to motion picture sound that 
on April 8, 1963 it was presented the coveted Academy Award certificate 
by the Academy of Motion Picture Arts and Sciences-the first such 
award to a microphone in 22 years! 

Film sound engineers found the unique 642 Cardiline design sharply 
reduced effects of noise and distance. They obtained clear, 
crisp sound under circumstances previously thought impossible. 

The 642 is another major achievement by Electro -Voice in the art and 
science of electro -acoustics. This engineering leadership extends equally to 
professional and commercial sound, home high-fidelity recording 
and reproduction-even to phonograph needles and cartridges. 

No matter what your interest in sound, look to 
Electro -Voice for the consistently superior engineering 
that means award -winning performance for you. 

The E -V Cardiline principle is also found in the tamed 7 -foot long E -V Model 
643 ($1,560.00) and the popular Model 644 for critical commercial sound installa- 
tions ($110.00.) All prices list, less normal trade discounts. 

T.M. Reg., Patents Applied For 

The Electro -Voice Model 642 

Cardiline Microphone Earns 

THE FIRST 

7)1 
iD) 

FOR 
MICROPHONE 

DESIGN 
IN 22 YEARS! 

Model 642 

$390.00 list 

\' 

5kcet. °fed 
"ACADEMY AWARD -WINNING SOUND" 

ELECTRO -VOICE, INC., Dept. 631R, Buchanan, Michigan 

Enter my subscription to "Microphone Facts", the FREE E -V 
newsletter on professional microphone applications. 

Name 

Company 

Address 

City State 



Genuine, fresh Little Devil' resistors (on 
"Tally Tape" or in Cabinet Assortments) 

Gold -bonded ger- 
manium diodes at 
"entertainment 
diode" prices. 

You're always safe, always sure with 
any of these three quality replacements. 
Why be otherwise? Repair jobs that 
boomerang cost you hard-earned profit. 
Little Devil® resistors come in 1/10, 1/4, 
1/2, 1, and 2 watts from 2.7 ohms to 22 
Megs ... AB Pots from 50 ohms to 5 

Megs in several shaft lengths and styles 
... gold -bonded diodes in ninety iN types 
off the shelf. 

Call your distributor for the latest 
Ohmite Stock Catalog 30. 

Be right with 

OHMITE 

® OHMITE 
RHEOSTATS' RESISTORS VARIABLE 
TRANSFORMERS TANTALUM CAPACITORS 
TAP SWITCHES RELAYS R. F. CHOKES 
SEMICONDUCTOR DIODES 

transmitter to many miles from a high- 
powered television station. 

Uses for the field -strength readings 
of the Model FSP-3 are numerous. Just 
a sampling of these are: making an- 
tenna radiation -pattern measurements; 
checking the effectiveness of transmitter 
or antenna tuning adjustments; taking 
field measurements for the "contours" 
of a transmitter's service area; using 
relative readings to locate the best spot 
for, or to orient, a receiving antenna; or 
to determine the most effective receiving 
antenna for a given location. Many 
other uses will suggest themselves to the 
imaginative service technician. 

The unit consists essentially of a 
tunable VHF receiver, shown in block 
form in Fig. 8. The signal is applied to 
an attenuator which, by controlling the 
amount of signal voltage applied to the 
receiver stages, determines the voltage 
ranges that will be indicated on the 
panel meter. Past the attenuator section, 
the instrument resembles a small, tran- 
sistorized superheterodyne receiver, ex- 
cept for a special feedback -stabilized 
IF strip. This controlled -gain IF strip 
assures the accuracy of measurements 
by equalizing the overall sensitivity of 
the unit for almost all operating condi- 
tions. 

The detector is an ordinary diode. 
The direct accuracy of the instrument 
is attained only with CW signals, since 
the detector is a quasi -peak type that 
clips peaks from the signal; for tele- 
vision signals, the meter readings are 
about 3 db lower than the true effective 
signal strength. The demodulated signal 
is fed to a metering circuit either di- 
rectly, or via an amplifier, depending on 
the setting of the function switch. The 
amplifier system is used in the modu- 
lation -measuring function of the instru- 
ment, enabling the metering circuit to 
indicate the modulation percentages of 
the incoming signal. 

The attenuators, singly or in groups, 
insert fixed amounts of attenuation be- 
tween the RF input jack and the tuning 
circuits. Any multiple of 10 db of at- 
tenuation can be inserted at will by de- 
pressing the proper combination of push 
buttons. A small chart, printed on the 
plastic cover of the tuning dial, shows 
which microvolt scale of the meter cor- 
responds with each attenuator setting; 
thus, the full-scale meter reading for 
each degree of attenuation can be easily 
determined. 

The FSP-3 can be used for field - 
strength surveys with any type of trans- 
mitter within its frequency range. Most 
commonly, surveys of this nature are 
necessary for FM and television broad- 
cast stations, although communications 
technicians frequently have occasions 
when such a survey might help solve a 
service problem (such as determining 
if a receiver is being desensitized by RF 
noise). For field -strength measurements, 
best results are obtained if a dipole, res- 
onant at the transmitter frequency, is 
used for signal pickup. The instruction 
manual gives directions, with dimensions 
for various frequencies, for construc- 
ting a dipole (see Fig. 9) that will serve 
the purpose well. 

Technicians who install and maintain 
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Fig. 8. Instrument is special receiver. 

master- or community -antenna televi- 
sion systems will find the FSP-3 very 
useful to adjust and balance the master 
amplifiers for consistent signal strengths 
throughout the system. For example, a 
certain level of signal voltage should 
be found at each outlet; the FSP-3 will 
indicate whether the signal is sufficient 
(or too great). The master amplifier must 
be adjusted to compensate for loss dif- 
ferences (between high and low chan- 
nels) in transmission lines; for this pur- 
pose, the FSP-3 can be used to set the 
"Tilt" control of a broadband amplifier 
with ease. Even finding the most effective 
location for the antenna or antennas 
can be the result of careful surveying 
with the field -strength meter. Some- 
times the level of signal found will dic- 
tate the choice of antenna types. 

We used the FSP-3 to test the distri- 
bution system that serves our lab. This 
system is fed from an outside antenna, 
and from a closed-circuit color -television 
transmitter. Having been troubled with 
RF interference on one channel, we 
made use of the FSP-3 to help identify 
the source. By using a set of headphones, 
we were able to identify the interference 
as crosstalk from a nearby television 
station. A trap filter blocked the un- 
wanted signals from the troubled chan- 
nel and solved the problem. The same 
technique can be used to locate, identi- 
fy, and eliminate interference from 
other RF sources-such as ham opera- 
tors, CB transmitters, or commercial 
two-way stations. 
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Fig. 9. Dipole for field measurements. 
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PHOTOFACT® SERIES F O R 

SPECIALIZED SERVICING! 
Here's timely service data coverage on specialized equipment-complete, uniform, 
authoritative PHOTOFACT service data now available only in handy bound -volume 
form. Take advantage of our money -saving Standing Order Subscription offer for any 
of the Specialized PHOTOFACT Series described below. 

New Auto Radio Series 
Six to eight of these bound volumes issued each year, 
to bring you complete PHOTOFACT service data cover- 
age of Auto Radios. Each volume covers 40-50 popular 
late models. Regular price per volume, $2.95-only 
$2.65 when purchased on a Standing Order Subscrip- 
tion-you save 304 per volume! 

New Tape Recorder Series 
Two volumes issued yearly, to bring you complete 
PHOTOFACT coverage of all important, late model Tape 
Recorders. Regular price per volume, $4.95 - only 
$4.65 when purchased on a Standing Order Subscrip- 
tion-you save 304 per volume! 

SAVE 3Oe 
PER VOLUME 

SIGN UP TODAY FOR A STANDING ORDER 

SUBSCRIPTION TO THE PHOTOFACT 

SPECIALIZED SERIES 

New Transistor Radio Series 
Twelve to fifteen of these volumes issued each year- 
complete PHOTOFACT coverage of Transistor Radios. 
Each. volume covers 40-50 popular late models. Regular 
price per volume, $2.95-only $2.65 when purchased 
on a Standing Order Subscription-you save 30c per 
volume! 

New CB Radio Series 
Two to three volumes issued yearly-complete 
PHOTOFACT coverage of all popular CB Radio models. 
Regular price per volume, $2.95-only $2.65 when 
purchased on a Standing Order Subscription-you save 
304 per volume! 

With a Standing Order Subscription to receive the new PHOTOFACT 
Specialized Series of your choice as issued, you pay only $2.65 for the 
Auto Radio, Transistor Radio and CB Radio Series, instead of the regular 
$2.95 price; only $4.65 for the Tape Recorder Series, instead of the 
regular $4.95 price! Get the world's finest specialized servicing data 
and enjoy extra savings with a Standing Order Subscription. Sign up 
with your Sams Distributor, or send coupon now. 

SEND 
COUPON 

HOWARD W. SAMS & CO., INC. 
Howard W. Sams & Co., Inc., Dept. 7-F3 

4300 W. 62nd St., Indianapolis 6, Indiana 
Enter my Standing Order Subscription for the following: 

Auto Radio Series CB Radio Series 
Transistor Radio Series Tape Recorder Series 

My Distributor is: 

Shop Name 

Attn 

Address 

SAVE WITH A STANDING ORDER SUBSCRIPTION! City Zone State 
J 

June, 1963/PF REPORTER 73 



make 

MORE MONEY 

in P.A. 

SOUND 

Get into the all -year-round commercial 
sound trade and do away with seasonal 
repair work slumps! This steady -profit busi- 
ness - sales, installation and service - is 
available right in your own neighborhood! 
Factories, auditoriums, restaurants, offices, 
schools, bowling alleys... for outdoors- 
athletic fields, airports, stadiums, swim- 
ming pools, etc.... all are prospects for 
you. 

Atlas Sound products, built to quality 
standards and backed by over 25 years of 
"know-how," are insurance for your repu- 
tation. Your Atlas Sound Distributor can 
supply you with a complete line of per- 
formance -proven, job -rated equipment: 
speakers, mike stands and related acces- 
sories fora professional sound installation. 

Breakthrough 
In Design, Materials, 

Performance 

ATLAS SOUND EC -10 

ALL -NEW 

PAGING SPEAKER 

ftS 
$1425 net 

Every way you look at it, this compact, 
weather-proof,American-made speaker 
is 100% NEW. It's a powerhouse of 
crisp, articulate sound for a wide 
variety of uses. Precision -molded 
Implex* horn assures vibration -free, 
resonance -free output. Improved mag- 
netic circuit features new ceramic 
magnet. Handsome 2 -tone colors 
blend with any decor. Adjustable, ver- 
satile bracket. 
Specs: 6 watts; 8 ohms (also 45 ohms); 
Length 63/e"; Bell Diameter 61/4"; Weight 2 
lbs. Special Model T-4 line matching trans- 
former available. 
*t.m. Rohm & Haas - new, tough, all- 

weather plastic. 

pflu soull 

Write for full details and latest catalog 

ATLAS SOUND eire Division of 
American Trading and Production Corporation 
1419-51 39th Street, Brooklyn 18, N. Y. 
In Canada: Atlas Radio Corp. Ltd., Toronto 

Troubleshoot Transistors 
(Continued from page 31) 

ods. The first is that of opening the 
emitter lead and noting any change 
-or lack of it-in the input cur- 
rent. If no shift appears, the dis- 
abled transistor is probably inop- 
erative, since it draws no noticeable 
current. 

The second method takes advant- 
age of the fact that when the base 
bias is removed from a transistor it 
normally ceases to conduct. Care- 
fully locate the emitter and base 
connections, and, using one of the 
24" jumper leads, touch one prod to 
each. This short will remove the 
base -emitter bias; as a result, the in- 
put current to the receiver will be 
reduced by the amount of that tran- 
sistor's collector current. CAU- 
TION: Be very careful not to short 
the base and collector terminals to- 
gether, because application of the 
high collector bias to the base will 
cause excessive current across the 
base -emitter junction with resultant 
overheating and perhaps permanent 
damage. In signal -type units, this 
can happen so quickly the tran- 
sistor can be ruined before you real- 
ize what has happened. 

The third method of checking a 
transistor is by applying a certain 
amount of forward bias to the base 
junction. Fig. 2 shows how this can 
be done by using a potentiometer - 
and -test -lead device. For the NPN 
transistor shown, the collector volt- 
age must be positive, so the power - 
supply source is positive. To apply 
forward bias to the transistor, the 
base junction must be made more 
positive than the emitter; therefore, 
the power source is an excellent 
place from which to take the test 
voltage. 

Start with the potentiometer at 
maximum resistance; too much 
voltage could damage or ruin the 
transistor. In sensitive signal tran- 
sistors, the slight forward bias in- 
troduced by the test device-even at 
maximum resistance-may cause a 
significant increase . in collector cur- 
rent. If it does, this increase will ap- 
pear as a rise in the input current. 
With some transistors, the rise will 
be slight but usually noticeable. 

In power transistors, such as 
those used in audio driver and out- 
put stages, the shift may be negli- 
gible-simply because it requires 
more forward bias to create a no- 

ticeable change in the collector cur- 
rent. This increase can be brought 
about by advancing the potentio- 
meter control slowly, noting the rise 
in receiver input current. Be care- 
ful not to apply too much forward 
bias, because the resulting junction 
current could be damaging to the 
transistor. The mere fact that in- 
creasing the bias increases the col- 
lector current is a good indication 
the transistor is operative and can 
be considered normal. 

The PNP transistor shown in Fig. 
2B requires negative bias for the 
collector, and negative forward bias 
for the base. As a result, the same 
power connection that was shown 
in Fig. 2A would be used to for- 
ward -bias this transistor. Once 
again, the forward bias is kept at a 
minimum by setting the test po- 
tentiometer for maximum resist- 
ance, until after the connection is 

made and the result noted. 
The circuit shown in Fig. 3 is 

common in transistor receivers, but 
creates a different problem when 
you're testing a transistor by the 
forward -bias means we've been dis- 
cussing. You'll note the power sup- 
ply is positive, and is applied to the 
emitter; the collector, which must 
be more negative than the emitter 
in a PNP transistor, is connected to 
DC ground. Forward bias for this 
transistor requires that the base be 
made more negative than the emit- 
ter, but this voltage cannot be ob- 
tained from the power -supply con- 
nection. However, the connection 
shown in Fig. 3 can be used to con- 
nect the base to ground, which is 
more negative than the emitter or 
the existing base potential. 

From this last example, it is easy 
to outline a firm rule that you can 
apply when forward -bias testing any 
type of transistor: To forward -bias 
any transistor, simply use the test 
potentiometer-set at maximum re- 
sistance-to connect the base termi- 
nal to the collector -load termination, 
whether this point is at the power 
supply, at ground, or at some other 
location in the receiver. 

As you gain experience in trou- 
bleshooting transistor circuits by 
current drain, you'll find many other 
operations can also be pinned down 
to simple rules like this one. By 
simplifying and generalizing the 
various tests as much as possible, 
you'll be able to work out a rapid, 
efficient troubleshooting method. 
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Now...Back Copies of REPORTER 
Available at Special Bargain Prices! 

A 15,000 -PAGE ENCYCLOPEDIA OF ELECTRONICS 

When we recently consolidated our ware- 
housing, we found skids of old issues of 
PF REPORTER we didn't know we had. 
So many people have asked us for back 
issues, we're making this very special 
offer to clean out our storage space. Copies 
are guaranteed to be in uncirculated 
condition. 

Quantities are limited on certain issues, 
and we reserve the right to substitute if 
necessary. Therefore, please indicate your 
first and second choices. 

To order, simply check the issues you 
want on the order form on the reverse 
side, and mail today. All prices postpaid. 

PRICES FOR BACK ISSUES ON THIS SPECIAL OFFER ARE: 

1- 5 issues (regular price 50e each) 

6-11 issues (regular price 50e each) 

35e each 

30t; each 

12 issues (regular price $ 6.00) $ 3.00 

24 issues (regular price $12.00) 5.50 
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48 issues (regular price $24.00) 9.75 
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TRANSCEPTOR 

THE ONLY INDUCTIVE 

SET COUPLER 

slide apart '; , 'r, 
el line 

connect to set 

ANYONE CAN 
INSTALL IN 
SECONDS 
Any number and combination of TV 
and FM sets can be run off one an- 
tenna with foolproof, simple, rugged 
TRANSCEPTOR. Because it uses elec- 
tromagnetic pickup, TRANSCEPTOR 
simply snaps on main antenna line 
without tools, stripping, splicing or 
soldering. Line is not cut, signal loss 
is minimized, set -to -set isolation is 
improved (12 dbl. 
Impedance is matched automatically. 
Uses standard 300 -ohm flat line. 
Operates up to 20 sets without am- 
plification in normal signal areas. 
Easy to sell, easy for customer to 
use, TRANSCEPTOR is guaranteed for 
life of the set. 
As an inexpensive impulse purchase, 
accessory sales builder, or give-away 
on larger purchases-you'll build 
sales and profits with TRANSCEPTOR. 

Æ,ROGAP CORPORATION 

140 No. Robertson Blvd. OL2-5852 
BEVERLY HILLS, CALIFORNIA 

$ 98 
RETAIL 

Garage -Door Openers 
(Continued from page 33) 

(often a plug-in type) tuned to the 
operating frequency of the receiver. 
The fourth transistor is the modula- 
tion detector and develops AGC 
for the VLF amplifiers; the fifth 
functions as the relay control. 

The antenna used with a GDO 
receiver may be à simple piece of 
straight wire, like the one shown in 
Fig. 5. Some models have a spe- 
cial rod antenna for the receiver; 
sometimes these are adjustable to 
exactly match the operating fre- 
quency. The receiver antenna isn't 
likely to cause trouble; once in- 
stalled it is seldom moved or both- 
ered. Any antenna problems likely 
to develop are in the portable trans- 
mitter. The customer may drop the 
unit, or it could be damaged in 
other ways. 

Troubleshooting 

Often, the quickest method of 
obtaining service literature for a 
particular radio -control system is to 
check with your customer; he may 
have the service information that 
came with his system. If not, you 
can contact the manufacturer, re- 
questing the information for the 
model you're servicing. The names 
and addresses of several manufac- 
turers of GDO's are included in 
Table I. 

Locating a defect in a radio -con- 
trolled GDO system involves first 
determining which portion is at 
fault-operator assembly, transmit- 
ter, or receiver. Most times, your 
customer will have already checked 
the operator assembly by trying to 
actuate it manually. If not, check it 
yourself as a first step. 

Determining whether the trouble 
is in the transmitter or the receiver 
involves a bit more work, unless 
the system has two transmitters that 
can be checked against each other. 
If you have an RF indicator like 
those used to check Citizen -band 
transmitters, you can determine 

quickly if a VHF transmitter is 
radiating. The RF output of the 
transmitters used with GDO's is 
usually not more than 40 or 50 mil- 
liwatts, so you won't get a high 
reading on the meter, but there will 
be enough of an indication to show 
if the unit is working. 

The procedure for checking the 
receiver will depend on the type and 
frequency of operation, and on the 
circuit design of the particular re- 
ceiver. The first check you should 
make is to see if the relay is energiz- 
ing; with power applied to the re- 
ceiver, key the transmitter while 
watching and listening to see if the 
relay clicks. If it does, check the 
contacts of the relay; it's possible 
they are not closing completely. In 
the receiver shown in Fig. 6, you 
can close the relay with your finger 
and see if the door operates. 

Shop Service 
In the shop, a quick and simple 

check of the relay -transistor circuit 
can be made by using a bias box. 
Under nonoperating conditions, the 
relay transistor is cut off; when a 
signal is received, the base voltage 
(normally zero) shifts to a nega- 
tive 1.5 volts and the transistor 
starts to conduct. If you preset the 
bias box to approximately 2 volts,' 
and connect the negative lead to the 
base of the transistor, you will have 
duplicated the effect of a received 
signal, and the transistor will con- 
duct-if it's okay. However, don't 
forget the time delay circuit must 
be given time to charge before the 
relay will energize-a second or two 
is sufficient. Nevertheless don't leave 
the negative voltage connected to 
the base for any length of time; 
operation for an extended period 
might damage the relay transistor. 
If these checks operate the relay, 
the stages preceding the control cir- 
cuit deserve further checking. 

Signal Injection 

The use of a signal generator to 
provide an operating signal for the 

Table 

Manufacturer Transmitter Receiver 
Alliance Manufacturing Co., Alliance, Ohio 
Delco Radio Division, GM, Kokomo, Indiana 
Multi -Products Co., 21470 Coolidge Highway, 

Oak Park 37, Michigan 
Perma-Power Co., 3102 North Elston Ave., 

Chicago 18, Illinois 

Transistor 
Transistor 
Tube 

Transistor 

Tube 

Transistor 
Tube 

Transistor 
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Fig. 5. Internal view of transistor- 
ized receiver shows major components. 

receiver is often limited in GDO re- 
ceivers-depending on the design of 
the receiver. If the frequency of 
operation is in the audio (VLF) 
range (we mentioned one that is) 
you can substitute the output of an 
audio generator for the transmit- 
ter signal. 

Using a .1 -mfd capacitor in series 
with the generator lead, inject a 
signal at the base element of the re- 
lay transistor. This transistor is lo- 
cated after the tuned circuits; there- 
fore, it's not frequency -selective, 
and you can set the generator in the 
audio range. If this stage is okay, 
the relay will energize when the 
signal is connected. 

To inject signals into stages pre- 
ceding the tone selector when you 
don't know what tone frequency the 
receiver is equipped for, slowly 
tune the generator through its 
range, and see if the relay energizes. 
This tuning must be done very 
slowly, to allow time to charge the 
delay circuit. Working backward to- 
ward the input, if you find any stage 
that fails to energize the relay, fur- 
ther testing is in order. 

This same technique can be used 
for checking a receiver that oper- 
ates from a tone -modulated RF car- 
rier, such as the unit in Fig. 6. You 
can check the stages following the 
tone -detector circuit, using the 
audio generator in the same manner 
as above. Most signal generators 
make provision for modulating the 
RF carrier with an audio signal 
from an external source; thus, the 
tone that will actuate the relay when 
applied to the latter stages can be 
applied to the RF carrier and used 
in testing the front-end circuits. The 
service instructions that accompany 
the receiver should identify the 
tuned -circuit adjustments in these 
stages. 

Occasionally, it may be necessary 

try this with any other cartridge 
(at your own risk) 

No way to treat a cartridge, for sure-That is, any cartridge except the Sonotone 
models featuring the new Sono -Flex^ needle. No more bent or broken needle 
shanks caused by flicking off some lint, dropping the arm, or scraping it across 
the record. 

The newly developed Sonotone Sono -Flex® needle to the rescue! Gripped in a 

resilient butyl rubber mount, you can flex this needle shank in a 360 -degree orbit 
without breaking. Pluck it-flick it-bend it-bump it-it will continue to perform 
as good as new. 

Moreover, the Sono -Flex brings advantages in performance never before offered 
by any replacement cartridge: Higher compliance, wider and flatter frequency 
response, lower IM distortion, and longer needle and record life. 

Sonotone Sono -Flex® increases your profits two ways 
Sonotone cartridges are better than ever, easier to sell, because they're better 

performers. Further, you eliminate callbacks because of broken needle shanks. 
Sono -Flex needles are standard right now in these Sonotone cartridges models: 
9TAF, 16TAF, 916TAF and the Velocitone Mark Ill. 

Sono -Flex opens up lucrative needle replacement business for upgrading 
these Sonotone cartridges models: 9T, 9TA, 9TV, 9TAV, 16T, 16TA, 16TAF and 
916TA, original equipment in over a million phonographs. Replacement is fast, 
simple-requires no tools-assembly snaps into position easily, and gives im- 
mediate proof of better performance plus abuse -proof, longer needle life. 

See your distributor today and ask for Sonotone cartridges with the Sono -Flex® needle. 

SONOTONE CORPORATION Electronic Applications Division Elmsford, New York 
In Canada: Atlas Radio Corp., Ltd., Toronto cartridges speakers batteries 

microphones electron tubes . tape heads hearing aids headphones 
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