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CIRCUITS

With miniaturization and portability
the watchwords in modern test equip-
ment, progressive manufacturers are
converting to solid-state. Not that
semiconductors are anything new in
test equipment—they have been used
for years as power-supply and meter
rectifiers. But modern units have solid-
state devices in many other circuits.

Some service technicians hestitate to
buy instruments built from transistors.
Partly they don’t trust transistors yet,
but mainly they doubt their own abil-
ity to keep the instruments in repair
and adjustment. They fear for stability
or dependability.

Their hesitancy is unfounded. Prop-
erly designed transistorized instru-
ments are not only as stable as their
vacuum-tube counterparts but fre-
quently display greater dependability
under heavy or even abusive use. Cali-
bration and maintenance procedures
are almost identical with those in tube
equipment. Only the circuits differ,
and these we’ll explore in this article.

Rectifier Circuits

Rectifiers are the most common
and simple of solid-state circuits, so
let’s review a few variations of them
before we progress into more sophisti-
cated uses of solid-state devices.

Meter Rectifiers

In Fig. | are shown three basic rec-
tifier circuits used in AC voltmeters.
The multiple diodes in B and C are
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Fig. 1. Most common rectifier circuits.

frequently combined into one unit;
older selenium versions were simply
open stacks, while modern german-
ium, selenium, or silicon units are apt
to be potted, with only the leads pro-
truding from an encapsulated case.

The half-wave rectifier in Fig. 1A
needs little explanation. The diode per-
mits current to flow in only one direc-
tion, during one half-cycle of each AC
excursion. The inherent siowness of
the DC meter movement averages out
the pulsating DC that results, causing
a fairly steady reading. Some sensi-
tive meters are bypassed with a large-
value capacitor that helps smooth out
tiny needle fluctuations. The multi-
plier resistor is chosen to limit current
to whatever amount will swing the
meter to full-scale when a particular
AC voltage is applied at terminals |
and 2.

The full-wave bridge in Fig. 1B, or a
two-diode-two-resistor version of it,
is popular in good-quality instruments
because it provides smoother action.
Current flow is shown during one half-
cycle by solid arrows, during the other
by dashed arrows. Current through
the meter is in the same direction for
both half-cycles—hence the name full-
wave. A capacitor often bypasses rip-
ple around the meter coil in this cir-
cuit, too, although it isn’t as import-
ant as in the half-wave type, nor is as
large a capacitance necessary.

One inefficiency of the simple half-
wave design (1A) is overcome by the
addition of a second diode—see Fig.
1C. The active half-cycle causes cur-
rent to flow as usual, as indicated by
solid arrows; the alternate excursion,
represented by dashed arrows, is by-
passed around through the added
diode. Reverse current through the
meter, caused by rectifier leakage, is
thus eliminated.

Shown in simplified form in Fig. 2
is the two-diode-two-resistor version
of a full-wave bridge circuit. The first
half-cycle (solid arrows) pushes cur-
rent through X2, the meter, R4, and
back to the source. The alternate half-
cycle (dashed arrows) of current flows
through XI, the meter, RS, and re-
turns to the source. The main course
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Transistors play an ever-increasing
role in servicing instruments,

by Forest H. Belt

of current is through the meter in the
same direction during both half-cycles.
Because of R4 and RS, however, a
very small reverse current reaches the
meter during each half-cycle; this
serves only to reduce efficiency slight-
ly and can be allowed for when choos-
ing multiplier resistor R1.

Power Supplies

The rectifier power supplies in Fig.
3 are familiar to most technicians.
Some of the instruments described
later will derive their main DC volt-
ages from a supply like one of these.
They are (A) a simple half-wave sup-
ply, (B) a full-wave supply, and (C)
a negative-output full-wave supply.
Rectifiers are either selenium or sili-
con, single or dual units.

The combination-type power supply
used in one modern instrument is
shown in Fig. 4. This circuit is a form
of voltage tripler, but is casiest to un-
derstand if we consider it as a doubler
plus an extra negative-output rectifier.
C1 charges to the peak input voltage
through X1 on one half-cycle; C2
charges through X2 on the next al-
ternation and, since it is in series with
already-charged Cl, takes on a charge
almost double the peak input voltage.
Thus, nearly 300 volts DC is de-
veloped across R1 and R2. In the
meantime, C3 has been charging every
half-cycle, developing a DC voltage
about equal to the peak input volt-
age but negative with respect to the
junction of Xt, C2, and R2; this
— 150 volts is developed across R3-
R4. Since R1, R2, R3, and R4 are in
series, 450 volts appears across the en-
tire group—three times the input peak
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Fig. 2. Full-wave with only two diodes.
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voltage. In this particular unit, the de-
signer chose the junction of R3-R4 as
the chassis ground point, so all sup-
ply voltages are measured with that
point as reference.

Demodulator Probes

Probes that are used with scopes and
VTVM'’s, to measure the modulation
envelope or the strength of RF signals,
also use simple rectifier circuits.
Whereas power supplies require high-
power solid-state units and meter rec-
tifiers need substantial current capa-
bilities, diodes for RF probes must be
extremely sensitive—as the signals in-
volved may measure only a few milli-
volts or microvolts—and rarely need
to carry much current. For detector
or demodulator probes, germanium
diodes are generally used.

Fig. 5 shows some tyoical RF
probes. The type in Fig. 5A is used
most often in service work. The con-
figuration is the same for both scope
and VITVM use, but parts values dif-
fer. Those values shown are for a
scope probe; for a VTVM, the series
capacitor would be larger (perhaps
.005 mfd) and the resistor value much
higher (to perhaps 4.7 meg). Fig. 5B
shows a probe that can be used for
extra sensitivity when measuring very
weak signals; it is a voltage-doubling
probe. Fig. 5C shows a probe designed
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Fig. 4. Voltage tripler; note GND point.

2 PF REPORTER/June, 1965

for demodulation with balanced lines,
such as 300-ohm television lead-in
systems. The one shown is commonly
used in running sweep-generator re-
sponse curves of balanced antenna
systems.

The outputs of the probes shown in
Fig. 5 are negative-going; that is, they
demodulate only the negative side of
the modulation envelope and produce
only negative DC from unmodulated
RF signals. They can be made to
produce positive-going outputs, how-
ever, merely by reversing the polarity
of all the diodes.

Meter Protection

One interesting recent development
in solid-state devices for test instru-
ments is the meter protector that is be-
coming popular in modern multime-
ters. VOM’s, lacking the overload-
withstanding ability of VTVM’s, are
being fitted with semiconductor de-
vices that prevent current overloads
from burning out meter movements or
bending pointers. These protectors
take two brand forms: a dual-diode
unit at the meter terminals protecting
only the meter movement, and a tran-
sistor-and-relay arrangement that also
prevents multiplier resistors from be-
ing burned by overloads.

The diode-type unit consists of two
carefully matched silicon diodes from
the zener family of regulators. The
exact choice of zener breakdown volt-
age depends on the coil-movement
sensitivity and resistance: For a typi-
cal 1800-ohm, 50-ua movement, .09
volt (90 mv) applied to the armature
will bring the pointer to full scale; the
coil can withstand several times that
voltage without burning out, but the
sudden application of a larger poten-
tial might bend the pointer. A .2-volt
zener diode connected across the coil
will limit voltage enough to prevent
damage to the meter. If two such
diodes are connected in parallel, and
in opposite polarity, across the meter
armature (Fig. 6A), they will prevent
any type of surge above .2 volt from
affecting the meter.

One factor about zener-diode pro-
tection circuits is worthy of mention.
As long as the maximum current rat-
ing of the zener diode isn’t exceeded,
the diode will take care of the over-
load without overheating or damage.
This means, however, that the source
of the overloading voltage must have
a certain amount of internal resistance
that limits the current it can supply;
if not, regulating action of the zener
diode must depend on a series limiting
resistor of some sort. In one VOM, the
movement's own internal calibrating
resistor is used as the regulating re-
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Fig. 5. Demod probes for scope, VIVM.
sistance; the tap is brought out to a
third terminal on the meter case, and
the protective diode unit is connected
across the armature only. With this
arrangement (Fig. 6B), greater surges
can be withstood without damage to
either the protector or the meter.

Since the two diodes are connected
in opposite polarities, and are usually
mounted as a sealed unit, the tech-
nique for testing them is slightly differ-
ent from testing ordinary diodes. With
one end of the diode unit discon-
nected from the meter, use your ohm-
meter to measure the forward re-
sistance of both—that is, connect the
ohmmeter in one polarity, then in the
other. Both units should measure with-
in an ohm or so of one another and
should exhibit forward resistance no
less than S ohms nor more than 15
ohms. Normal readings tell you the
diodes are not open. To be sure neith-
er has excessive leakage, leave one end
disconnected from the meter and ap-
ply a voltage (or current) to the VOM
sufficient to bring the meter exactly to
full scale; reconnect the diode unit
and watch the pointer—if the change
in reading is more than just barely
perceptible, the unit should be re-
placed.

A more elaborate protection de-
vice uses a solid-state bridge rectifier,
a transistor, and a relay to protect
the entire VOM from overloads. Its
circuit is shown in Fig. 7. Bridge
stack X2 rectifies whatever voltage
appears at the terminals of M1. PNP
transistor X1 meanwhile is biased past
cutoff by a negative voltage applied to
the base through R2, and relay K1
is in its normally closed position.
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Fig. 6. Semiconductor saves meters.
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When an overload reaches the meter
movement, X2 develops a positive out-
put voltage between points B and A.
This positive voltage is applied across
R2 via R1, overriding the cut-off bias
on the transistor. X1 conducts, K1 op-
erates and opens its two contacts, and
all connections to the COMMON jack
are interrupted. K1 latches mechani-
cally, holding the cOMMON lead open
and keeping power from the transistor.
The overloading voltage obviously is
removed and can do no damage to
the meter or the range-multiplier cir-
cuits. When the overload is removed,
K1 can be manually reset and oper-
ation of the meter resumed.

Being mechanical, the relay doesn’t
necessarily open the instant a surge is
applied to the VOM. To protect the
meter movement from transient volt-
ages and during the first instant of any
serious overload, a regular silicon pro-
tector diode (X3) is also used with
the meter. X4 protects the transistor
from surges induced by the relay coil
when the contacts open.

Regulated Power Supplies

An important factor in the use of
bench power supplies is the constancy
of their output voltage. To keep the
DC supply voltage constant under
varying current demands, solid-state
regulators are built into all except the
least expensive of these bench power
supplies.

Diode Types

Over a limited range of output cur-
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Fig. 8. Zeners, good shunt regulators.

rents, a zener diode can be used as a
simple shunt regulator, as shown in
Fig. 8A. Resistor R1 is chosen to al-
low the voltage at point A, with the
zener diode disconnected, to remain
slightly above the desired output level
when a load is drawing the expected
maximum current. The zener diode,
when connected, draws enough addi-
tional current through R1 to drop the
voltage to exactly the zener rating. If
the load draws less than maximum
current, the voltage at A tends to rise
because the IR drop across R1 isn’t as
great; the zener then conducts more
heavily to bring the voltage back
down. If the load draws more current
than the maximum rating of the sup-
ply, however, the voltage at A drops
below the zener’s breakdown level and
the supply is no longer regulated be-
cause the zener stops conducting.

Fig. 8B shows a regulator that
works with AC voltage; it consists of
two zener diodes connected back-to-
back. On the positive half-cycle, X1
is forward biased and conducts easily;
X2, however, conducts only as long as
the positive voltage at point A is above
the zener rating, and then draws only
enough current to keep the voltage at
the zener level. During the negative
half-cycle, X2 is forward-biased, while
X1 provides zener action. The result
is that during both halves of the cycle
the voltage at A can rise only so high;
the AC output that is obtained is
clipped at a fixed level.

Transistor Regulators

Another form of regulator for solid-
state power supplies is the series type
of transistor regulator, the simplest of
which is shown in Fig. 9. Filtered DC
input is from a supply like one of
those in Fig. 3. Reference bias for
PNP regulator transistor X1 is taken
from the slider of R2, which thus con-
trols the level of regulated DC output.
Moving the slider more negative in-
creases the forward bias on X1, low-
ers the collector-emitter resistance, and
raises the output voltage at E (for any
given load current). Moving the slider
toward the positive end reduces the
forward bias and thus increases the
C-E resistance of XI1; the result is
lowered output voltage.

When the current drain increases at
the output terminals, current through
X1 rises, and the voltage at the emit-
ter lowers because of IR drop in the
transistor. Reduced negative (more
positive) voltage at E means more
forward bias; C-E resistance is re-
duced, and the voltage at E restabi-
lizes at the normal value.

The same system to some degree
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Fig. 9. Simplest-form series regulator.

takes care of fluctuations in the supply
received from the rectifiers. A lower
input voltage reflects a considerably
greater drop at E than at B. Forward
bias is thus actually increased, reduc-
ing the C-E resistance of X1 and al-
lowing E to return to normal voltage.
This system of handling input fluctua-
tions isn’t as effective as might be
wished, since the variation across R2
tends to cancel regulation slightly. To
eliminate this tendency, zener diode
X2 is added to some circuits to keep
the reference voltage constant despite
input variations.

A more elaborate series regulator is
shown in Fig. 10. This circuit, with
variations, is used in several popular
regulated supplies. The RI1-R2-R3
chain, with zener diode X4, develops
reference voltage for the base of
NPN transistor X1, which is also con-
nected across the input voltage in
series with R4 and R7. The voltage
developed at the collector (C) of X1
affects conduction of PNP transistor
X2, an emitter-follower DC amplifier.
The voltage at C of X2 controls in-
ternal resistance of X3, the PNP series
regulator.

Here’s how R3 determines the regu-
lated output voltage: If the slider is
moved toward the positive end (to-
ward R2), forward bias is increased
on NPN transistor X1. Increased con-
duction through X1 and R4 reduces
the positive voltage at C of X1, and
thus at the base-emitter junction of
X2. Less positive voltage at its base
increases conduction in PNP transis-
tor X2, with a less-positive voltage
being developed at its emitter (across
RS). Reduced positive voltage at B
of X3, the PNP regulator, increases
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Fig. 10. Some types are more complex.
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Fig. 11. Field-strength meter and power
meter are basically same circuit type.

conduction and lowers internal resist-
ance; the output voltage is thus in-
creased. When the slider of R3 is
moved toward the negative end, the
actions are opposite and the output
voltage is reduced.

The primary sensing element for
changes in output voltage is the R6-
R7 network. Reduced voltage across
R7 is fed back to the emitter of X1
as a less-positive reaction. Since X1
is NPN, the result is greater forward
bias. Action thereafter is the same
as when the slider of R3 is moved
to increase forward bias: X1 conducts
more, X2 conduction rises, and the
internal resistance of X3 is reduced;
the output voltage rises to normal. A
reduced output load allows the regu-
lated voltage to rise. Fed back from
R7 to emittter of XI, the positive
shift causes X1 and X2 conduction to
diminish, which in turn raises the in-
ternal resistance of X3; output volt-
age returns to its proper level.

Variations of this DC-amplified
regulator circuit use similar arrange-
ments, although they operate the same.
X3 sometimes consists of more than
one transistor in parallel to handle
greater currents. PNP units may be
used throughout, or perhaps all NPN
units. Further, the regulator may be
connected so that the positive side is

Fig. 13. These IF stages operate much the same as any solid-state RF amp.

common, and regulation takes place
in the negative leg. Other variations
affect the way of handling the refer-
ence voltage: a decade switch may
take the place of a potentiometer,
some means other than a zener diode
may be used for stabilizing,

Signal-Measuring Devices

Simple solid-state components have
been used for years in signal-measur-
ing devices. Power meters, field-
strength meters, demodulator probes
(already discussed)—all use a recti-
fier to convert signal energy to DC
so it can be read on a DC meter. Here
are a few circuits you'll encounter in
instruments you may already own.

Field-Strength Meter

The simplest field-strength meter is
the same as an RF probe; Fig. 5 shows
some examples. The schematic in Fig.
11A is an ordinary unamplified FSM.
Readings are in relative terms instead
of calibrated microvolts. L1-C2 are
a tuned tank, which helps prevent er-
roneous readings caused by signals
other than the desired one; further,
tank-circuit action provides some in-
creased sensitivity over that of a sim-
ple antenna-wire pickup. In some in-
struments, Cl is omitted. C3 bypasses
the remaining RF, while R1-—with
switch Sl—permits reducing instru-
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Fig. 12. Simple and elaborate frequency meters using heterodyne principle.
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ment sensitivity in the presence of a
strong signal.

In more sophisticated units, tran-
sistor stages often amplify the RF sig-
nal before rectification, and some use
DC amplifiers to raise the level of de-
tected DC before it is applied to the
meter movement. In the former, or-
dinary RF amplifiers are used; in the
latter, ordinary DC amplifiers. We'll
discuss RF amplifiers in other instru-
ments shortly, and DC amplifiers are
similar to X1 or X2 in Fig. 10.

RF Power Measurement

Power meters for service work are
usually simple devices that merely
rectify and measure the signal de-
veloped by a transmitter across a
standard dummy load—Fig. 11B. For
measuring low power levels (fraction-
al to 5 watts), the dummy load is
usually part of the instrument. For
higher powers, the load itself may be
housed in a finned or louvered box
for cooling, with RF voltage devel-
oped across the resistance and brought
out through a jack to the rectifier, me-
ter, and range multipliers. Such a
power-measuring setup can be cali-
brated with a standard or with an ac-
curate RF voltmeter — remembering
that P = E*/R.

Frequency Meters

Used primarily by communications
technicians for checking transmitters
that have been adjusted or repaired,
frequency meters take several forms.
The most popular is the -heterodyne
type. Not many frequency meters are
transistorized, because of the difficulty
until recently of procuring transistors
that are stable at the frequencies re-
quired for commercial frequency
measurements. The heterodyne meter,
however, particularly the type that
feeds the harmonics of a local oscil-



lator into a mixer along with the sig-
nal to be measured, doesn’t need high-
frequency transistors. Fig. 12A shows
a simple heterodyne frequency meter
that uses ordinary audio transistors to
amplify the beat note. The mixing
diode is a germaniumtype signal crys-
tal.

More elaborate frequency meters,
particularly those combined with FM
deviation monitors, are superhet FM
receivers with calibrated discrimina-
tors—a block layout is shown in Fig.
12B.

RF Amplifiers

With high-frequency transistors now
practical. RF circuits in some recent
instruments are transistorized. The
schematic in Fig. 13 is of IF circuits
in one RF frequency meter; these
stages are typical of solid-state RF
amplifiers in other instruments.

The RF signal preselected by tank
L1-C1 is fed through capacitor C2 to
the base of NPN transistor X1. The
power-supply path is R2, with R1 as
a stabilizing bieeder. Diodes X3 and
X4 load the input of the transistor,
since they present a low impedance
across the tuned circuit. X5 and X6,
connected directly across the second-
ary of TI, demonstrate this even
better.

Notice the neutralization added by
C5 and C8. They add degenerative
feedback that overcomes the tendency
of the stages to self-oscillate at the
frequency of the tuned circuits. X2 is
neutralized from the secondary wind-
ing of T2, even though the secondary
isn’t used for coupling the signal to
the following stages; C12 is the out-
put coupling device for X2.

Deviation Meter

You will frequently find an FM
modulation meter combined with a
VHF frequency meter, since much
commercial two-way radio is narrow-
band FM. Fig. 14 shows some of the
circuits used in one solid-state devi-
ation meter. The audio from a fre-
quency-counting type of discrimina-
tor (shown extracted and redrawn in
Fig. 15 for easy understanding) is
coupled through a delay line to a
three-stage fixed-gain transistor ampli-
fier. The amplifier is standard in many
respects; the main differences are the
feedback loop around all three stages,
which assures constant gain, and the
use of bias cells (Bl and B2) to stabil-
ize base voltages on X6 and X7.

The audio is fed to a peak-reading
transistorized voltmeter along with ref-
erence information filtered directly
from the discriminator diodes. The
two signals mix in stage X8 to produce
a meter reading proportional to aver-
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Fig. 14. Deviation-reading section contains both discriminator and voltmeter.

age frequency deviations in the incom-
ing signal. In modern versions, a scale
switch sets the full-scale meter range
for either 15-kc or 7.5-kc deviation
readings.

Voltmeters

That most popular instrument, the
volt-ohm-millameter, uses semiconduc-
tors as meter rectifiers—as we’ve al-
ready pointed out. There are, how-
ever, additional uses for solid-state de-
vices in VOM’s. The vacuum tube has
been used for years to increase the
sensitivity of voltmeters; now solid-
state devices perform this and other
functions in transistorized voltmeters.
Fig. 16 shows a simple DC voltmeter
using transistors. A switch selects the
correct multiplier resistor for the max-
imum voltage to be measured, and
the NPN-type first transistor is a DC
amplifier and impedance-matching de-
vice. The second transistor, a PNP
unit, is one leg of a bridge-type am-
plifying circuit—redrawn for simplic
ity in Fig. 16B. The 5000-ohm po-
tentiometer balances the bridge when
no voltage is applied, thus serving as
an electronic zero control. With a
rectifying device, and an appropriate
change of multiplier values, this basic

DC voltmeter can also be used to
measure AC.

A more sensitive bridge-type instru-
ment is shown in Fig. 17. This circuit
is sometimes called a differential am-
plifier because the transistors amplify
the voltage difference caused by any
change in current through R1. The
high sensitivity of this arrangement
combines with a sensitive meter move-
ment to make the instrument capable
of measuring even very tiny currents.
As shown in the inset of Fig. 17, a
battery can be inserted in series with
the probe to measure resistance. A
differential setup like this one can be
calibrated with extreme precision.
Note also the use of meter-protection
diode X3 (this one to prevent damage
during reverse-current situations).

An elaborate transistor voltmeter
for measuring audio voltages is shown
in Fig. 18. The basic block diagram
(Fig. 18A) shows how the amplifiers
can also be used to feed a speaker;
the signal progresses from the final
fixed-gain stage to a power stage and
thence to the output terminals.

At 18B is shown the preamplifier
circuit—which is similar in some re-
spects to the DC voltage amplifier in
Fig. 16. In this preamp, however, a

AUDIO TO
CONSTANT

GAIN
AMPLIFIER

+REFERENCE

T

Fig. 15. Discriminator is like bridge.

Fig. 16. Simplest transistor voltmeter.
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Fig. 17. A bridge-type voltmeter that
uses differential-amplifier principles.

more elaborate supply-voltage system
is used to furnish bias to the base of
X1: R6 and R2 form a DC divider,
while their high values, and bypass
capacitor CI, prevent audio feedback.
Diodes X3 and X4 act as limiters.

The amplifier section (Fig. 18C)
uses six stages of transistor amplifica-
tion, with plain audio amplifiers simi-
lar to those in Fig. 14. The first four
stages are paired. That is, X3 and X4
are DC-coupled, collector-to-base, with
a capacitive feedback loop to assure
constant gain; X5 and X6 are the
same. Coupling between the pairs is
capacitive, collector-to-base, as is cou-
pling to the fifth stage. X7 has two
outputs: a direct collector connection
to the base of X8, and a capacitive
emitter-follower connection to the
power output transistor. X8 is coupled
through a capacitor to the rectifier-
and-meter circuit.

INPUT FIXED-GAIN
ATTEN rear ATTEN AMPLIFFER

A
®
o ® @t
= P o I
TR 00 Ay Y
(D3 18
® -
I R
~ ¢
R F® (OF =S o
Y o
1 B

_J | @ &
EMITTER
FOLLOWER
| 3 CONNECTION

¢ L@sh

Fig. 18. Sectional arrangement and
preamp schematic of audio voltmeter.
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A voltmeter of this elaborate con-
figuration is a precision instrument
and will be calibrated very closely.
One similar elaboration is a precision
DC voltmeter with five push-pull
stages and no preamp—a total of ten
transistors; this unit is so sensitive it
can be used for measuring potentials
as tiny as fractions of a microvolt.

Solid-State Circuits Can
Be Combined

From the foregoing, you can see
the way basic circuit arrangements
can be used, with or without elabor-
ation and modification, for performing
a multiplicity of test-instrument func-
tions. You will find this similarity
among many types of instruments.

The circuits used to test transistors
and other solid-state devices provide a
good example. The transistor is placed
in some simple configuration—such as
an amplifier or oscillator—and its per-
formance evaluated under controlled
conditions. The circuits are standard,
and conditions are similar to those un-
der which the transistor might be used.

Fig. 19 shows the arrangement used
in one instrument. Transistors are used
to generate the RF and audio test sig-
nal, and others are used as amplifiers
to make the meter more sensitive for
measurements with small-signal tran-
sistors. The amplifiers are similar to
those in Figs. 14, 16, and 18B and C.
The oscillators are similar to some
we'll be showing in the section on os-
cillators and generators. The meter
rectifying circuits we've already ex-
amined (Figs. 1 and 2), and DC sup-
ply voltages come from systems such
as you saw in Figs 3 and 4. A pro-
teotion diode (Figs. 6, 7) may be used
across the meter movement. Thus you
see how basic circuits can be put to-
gether in different combinations to
perform almost any desired group of
functions.

Generating Signals

Up to this point, we've discussed
metering and measuring circuits pre-
dominantly. The fact is, however, that
the newest uses for solid-state devices
in test instruments are in generators
that supply special signals the modern
technician needs to test and adjust un-
usual types of equipment.

Signal generators of all types are
being designed (or redesigned) to use
transistors and other solid-state devices
wherever possible. We'll now examine
some of the basic circuits in these in-
struments, keeping in mind that many
are used in more than one unit—often
even in more than one brand.

TRANSISTOR TO/BE TESTED GOES HERE

RF TEST AmPLI-| | [METER
0S¢ CIRCUIT[™ FIERS [T]RECTs

4

AUDIO DC SUPPLY
0sC VOLTAGES

Fig. 19. Standard transistor circuits
can be used to test other transistors.

RF Oscillators

One of the oldest and most basic
RF oscillators is the Hartley. Fig. 20
shows two transistorized versions. A
is the usual configuration, in which the
emitter is connected to a tap and the
lower end of the coil is at RF ground
(C4); B shows a modified Hartley, in
which the center tap and emitter are
still tied together, but at RF ground
(C4 for the tap). The circuit at B is
simpler, because the bias and supply
requirements aren’t quite so elaborate
—as with the conventional Hartley.
Either of these configurations, and
other NPN variations, may be found
as RF oscillators operating all the way
to VHF. The circuit is stable and re-
quires few parts. One drawback of the
A version is that both stator and rotor
of the tuning capacitor are above
ground, complicating mounting prob-
lems.

For low-frequency RF applications,
especially for fixed-frequency require-
ments, the Colpitts oscillator (Fig. 21)
is stable and practical. The configur-
ation is suggestive of the Hartley, ex-
cept that the feedback tap, connected
to the emitter, is between two capaci-

Nl

i 68K. ©)

]
8 -9y

Fig. 20. PNP versions of the "‘old faith-
ful”” Hartley. NPN can aiso be used.
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Fig. 21. Colpitts oscillator is similar to
Hartley, except the tap is capacitive.
tors instead of two inductance wind-
ings. In the circuit shown (a 19-ke
pilot-frequency oscillator in a stereo
generator), a synchronizing signal is
fed to the transistor base to lock the
phase with other circuits in the instru-
ment. Oscillator output is taken from
point X across a second 19-kc tuned
tank. Alternatively, some circuits have
their output taken from a secondary
winding. As with the Hartley, the
Colpitts oscillator has variations, but
the one in Fig. 21 is popular.

For signals of extremely accurate
frequency, crystal-controlled oscilla-
tors are necessary. At the fixed fre-
quencies of 3.58 mc (color subcar-
rier), 4.5 mc (sound carrier), 189 kc
(color-bar generator base timer), and
76 kc (multiplex generator base tim-
er), crystal oscillators are widely used.

Fig. 22 shows three common ver-
sions found in modern signal genera-
tors. All are variations of the Pierce
circuit and use both PNP and NPN
transistors. Feedback is from collec-
tor to base, controlled by the natural
frequency of the oscillator crystal.
With other transistors, different com-
ponent values might be used. Output
(X) is taken from capacitive dividers
for impedance-matching purposes. In
Fig. 22B, the capacitive divider is
part of a tuned output tank; tuned
tanks are used only occasionally in
crystal-controlled circuits of this di-
rect-drive variety (on the other hand,
overtone crystal oscillators. which op-
erate on the second or third harmonic
of a crystal, regularly use a tuned col-
lector tank to assure stability at the
overtone frequency). One other fea-
ture of the circuit in Fig. 22B is the
extra output; primary output X is fed
to down-counting multivibrators, while
secondary output Y feeds a vertical-
line-forming stage.

In the generators used for servicing
modern FM and TV equipment, you’ll
also find VHF oscillators so that the
test signal can be fed into the FM or
TV tuner directly. Fig. 23 depicts two
popular transistor varieties (many
transistorized instruments still use

tubes in these critical stages).

The circuit in Fig. 23A uses C to B
capacitance coupling for oscillation,
which transistor RF stages are prone
to do anyway if they’re not neutral-
ized. In fact, the 6.8-pf capacitor in-
troduces degenerative feedback to
keep the oscillator from squegging.
L1 is a permeability-tuned coil that
resonates with its own distributed ca-
pacitance. Output is at X.

Fig. 23B is essentially the same as
Fig. 23A, except that the connection
for modulation is shown, along with
inductive output coupling instead of
capacitive.

Audio Oscillators

Solid-state audio oscillator circuits
are usually simple. The stage in Fig.
24 is an example—a form of Hartley
circuit. T1 resonate with the .5-mfd.
capacitor to set the frequency, with
R2, R1, and the .01-mfd capacitor
having small effects. R1 sets the point
of oscillation by controlling bias for
X1. Sometimes, instead of a trans-
former, an iron-core choke is used,
in that type of circuit, output coupling
is through a capacitor.

Not so simple is the oscillator shown
in Fig. 25, a modified form of Wien-
bridge oscillator with a gain-stabilized
feedback arrangement. The bridge out-
put is applied to the amplifier through
X1. The amplifier has three output
branches: directly to the attenuator
and output, direct feedback to one
junction of the bridge, and constant-
amplitude feedback through X2 to the
opposite junction of the bridge. The
ranges of frequencies are set by dif-
ferent values of Cl1 and C2; R1 and
R2 tune the frequencies within each
range. A circuit this elaborate is used
only in precision audio oscillators,
where extreme stability and accuracy
are requisite.

The circuit in Fig. 26 is unusual in

< 10V.

Fig. 22. Three crystal-controlled tran-
sistor oscillators of the Pierce variety.

that it is actually two oscillators: In
the A position of the switch, it oper-
ates as a phase-shift oscillator at 1000
cps, and in position B it is a 67-kc Col-
pitts oscillator similar to Fig. 21. This
makes one transistor do the job of
two, which is fine since only one of
the signals is ever needed at one time.
In switch position A, the output of the
transistor is shifted 180° in phase, 60°
by each section of the phase-shift net-
work, and applied to the base. Ampli-
fied and inverted 180° by normal ac-

. 005

. 005
e

A

1ov

oot
MOD 7

1000Q -12v

Fig. 23. C—B capacitance is responsible for sustaining oscillation at VHF.
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Fig. 24. Hartley form of audio oscilla-
tor uses tapped choke or transformer.

tion of the transistor, the signal energy
is self-sustaining—a requirement for
oscillation. Note that output is via a
capacitor at X for phase-shift oper-
ation, with capacitor Cl as an emitter
bypass. For 67-kc oscillation, C1 is
switched to the 67-kc output line, and
the stage acts as an emitter follower.

Multivibrators

In a way, a multivibrator can be
thought of as one form of audio oscil-
lator. In present-day instruments, how-
ever, multivibrators are used more
commonly as frequency dividers or
counters—they “count down” a signal
from one frequency to some submulti-
ple.

The circuit in Fig. 27 is a bistable
multivibrator used as a 2-to-! divider
in a stereo generator; with a 76-kc
input, the outputs at X and Y are
each 38 kc. The usual cross-feedback
arrangement is used, with triggering
applied via two. 220-pf input coupling
capacitors. Diodes X3 and X4 prevent
bias on X1 and X2 from ever exceed-
ing zero; thus both transistors are kept
cut off except when triggered by ap-
propriate input and feedback signals.
Since input and feedback signals occur
in- adding phase only every second
cycle of the 76-kc input, the natural

FEEDBACK

L
2

#0S FEEDBAC

Fig. 25. A Wien-bridge oscillator with
added circuit to stablize output level.

4700

a
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A= ke A}

B - 67ke -

Fig. 26. Unusual combination makes
circuit either Colpitts or phase-shift.
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frequency of this multivibrator is 38
kc.

Other Counters

The advent of competitively priced
and dependable unijunction transistors
has made possible a greatly simplified
counting arrangement for dividing fre-
quencies with solid-state devices.
Whereas a multivibrator requires two
transistors for each count-down stage,
a single unijunction transistor can do
the same job. Thus it has become
practical to improve stability even
while counting down in larger incre-
ments (dividing by a larger number).

Fig. 28 shows one basic form of
unijunction counter or divider, using
two stages. Let’s examine the opera-
tion of X1, the first stage. The uni-
junction transistor is cut off, how
deeply depending on the setting of R1.
Every time a cycle of the 189-kc sig-
nal is applied to Cl, the capacitor
charges slightly; the time constant of
Cl1, R2, R1, and R3 determine how
rapidly C1 can charge, and thus how
much it charges during one cycle.
In adjusting this particular stage, R1
is set so that emitter bias is just enough
that the charge on C1 overrides it
when six cycles of the input signal
have been applied. Thus, X1 effective-
ly counts the cycles of 189-kc signal
and produces one output pulse for
every six input cycles; the output,
taken from base | of the transistor,
across a 100-ohm resistor, is at a
frequency of 31,500 cps.

Looking at stage X2, we see a simi-
lar operation. This time, the emitter-
circuit time constant has been altered
—by changing the value of C2 and the
setting of R4—so the circuit counts
only five pulses of input signal before
firing. X2 therefore divides its input
signal to an output frequency of 6300
cps.

Notice also that a second output
point is taken from the resistor at base
1 of transistor X!. With 100-ohm re-
sistor R7 for isolation, the same 31,
500-cps signal can be used to trigger

of 1]l l
w1 @, A @
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Fig. 27. Bistable multivibrator is cut off
during every second cycle of input.

another counter to develop some other
frequency.

Miscellaneous Circuits

Other semiconductor stages are
used in modern signal generators,
especially in color-bar and stereo gen-
erators. Most such stages, however, are
ordinary amplifiers with special oper-
ating characteristics to perform some
special job.

Keep in mind the normal action of
the particular solid-state device, and
you can usually figure out its function
in a circuit, even if you’re not famil-
iar with the instrument. Study the
schematic; consider polarity of the
device and of the normal DC voltages
around it; notice what other compon-
ents are connected to it. Circuits you
will encounter in most modern gen-
erators will be similar to those we’ve
discussed.

Keeping in Touch

After this comprehensive analysis
of solid-state circuits in test equip-
ment, you should feel at home with
most of the instruments presently
available. But solid-state- technology
isn’t standing still. Once you are fa-
miliar with the circuits we’ve outlined
here, you have a built stepping-stone
to an understanding of later develop-
ments. Keep in touch with these
developments, and make sure you're
servicing with the best equipment
available. A

31.5ke¢

189kc
INPUT SIX TIMES DOWN T0

FIVE TIMES DOWN

52 ()

ANOTHER
100Q COUNTER

. 0056

6300cps HERE

v

Fig. 28. Latest development for counting circuits is the unijunction transistor.
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UESTION «  When it comes to electrolytic capacitors, why do more

than half of the nation’s Radio-TV Service Technicians
prefer to do business with Sprague Distributors?

N SWER: Because they don’t want makeshift substitutions or
multi-rating “fits-all'’ capacitors. They insist on exact
replacements, which are always available through
Sprague Distributors everywhere.

SPRAGUE TWIST-LOK®CAPACITORS...
1863 different ratings and sizes...

the world’s most complete selection
of EXACT replacements!

We don’t have to tell you that it’s easier to service with exact
replacements. And we don’t have to tell you that it’s better, too.
When sets are designed, specific capacitance values are used for
peak operation, so it takes exact replacements to restore original
set performance. o

And who better than Sprague knows which values and sizes are

Wouldn’t you really rather have what the )
needed in the replacement market? Sprague, the world’s largest

set manufacturer recommends? An exact

replacement in capacitance, voltage, and component manufacturer, has the most complete specification file
size is easier to iastall and less expensive, on original set requirements. That’s why you’re always right
in most cases, than substitutes! when you service with Sprague TWIST-LOK exact replacements!

GET YOUR COPY of Sprague's comprehensive Electrolytic

Capacitor Replacement Manual K-107 from your Sprague @
Distributor, or write Sprague Products Company, 105 spnnGUE
Marshall Street, North Adams, Massachusetts.

THE MARK OF RELIABILITY

WORLD’S LARGEST MANUFACTURER OF CAPACITORS

15-127-45 RZ
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For window-size blow-ups
of this message, send 10¢ fo
Sprague Products Co.,

105 Marshall St.,

North Adams, Mass.,
to cover handling " < 4
and mailing costs.

HERE'S YOUR ANSWER, MR. AND MRS. SETOWNER!

S

———

999 times out of a thousand, when this
happens . . . don’t blame your service

technician!

The repair to your television receiver

made several days ago or even several

months ago probably had no relation to

the new trouble that developed today.

Actually, there are more than 300 elec-
trical parts in even a small table model
television receiver. Trouble in any one of
them might cause the picture or sound to

disappear or to be received poorly.

Take your automobile for instance.
Tuning up the motor today is no guaran-

tee against a tire blowout tomorrow!

Such a thing is easier to understand
because most of us are more familiar with

automobiles than with today’s highly com-

\y—

WYY DOESN > MY SET TAY F1XED 2
5 >~YOU REPAIRED IT LAST WEEK 4 ’

NOW, THERE'S
NO PICTURE.,

—-...___\//

plicated TV and radio sets. But such
unconnected troubles occur in TV and
radio nevertheless—and because they are
so hard to explain in non-technical terms,
it is always embarrassing to your service

technician when they do.

His continued business existence is

based on gaining the full confidence of

you and other set owners likeyou. Heisn’t

in business to ““‘gyp” you or to overcharge

you. His success is based on doing each

and every job to the level best of his abil-

ity, at a fair price for his skilled labor. It’s

only when you patronize the shops that

feature ‘‘bargains” at ridiculously low

prices that you need worry. Good radio

and TV service can’t be bought on the bar-

gain counter! Set owners who recognize

this aren't likely to get “‘gypped.”

THIS MESSAGE WAS PREPARED BY SPRAGUE PRODUCTS COMPANY,
DISTRIBUTORS' SUPPLY SUBSIDIARY OF SPRAGUE ELECTRIC COMPANY, NORTH ADAMS, MASSACHUSETTS, FOR . ..

YOUR INDEPENDENT TV-RADIO SERVICE DEALER

4550
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NEW @) Golden Line

FREQUENCY-STABLE

INVERTER *

This ATR  T12T-RME-1
INVERTER with auto-
matically controlled
“Frequency - Stability”’

A.C. HOUSEHOLD ELEC-

TRICITY Anywhere . . . will  deliver 110-volt
in your own car, boat A.C. 60 cycle power
LPLIEICE for all popular make
Operates Standard A.C. 11" to 13" portable

« Portable TV Sets

= Record Players

= Small Tape Recorders
« Dictating Machines

= Small Radios

= Electric Shavers

= Heating Pads, etc.

TV Sets.

12 T-RME-1 (12v D. C))
Rated: 140 watts max.
Shipping Wght., 14 Ibs.

Dealer
*Additional Models Net $29I6
Available Price,
Also NOW...
NO PRINTED ALL-TRANSISTOR
CIRCUITRY ULTRA COMPACT

UNIVERSAL MODEL 707

e - ]{ | -

" IN DASH...
UNDER DASH...

Complete with variable tone control . . . R.F. stage
. Built-in speaker ... and External speaker jack.

Deal
-$2597 P

ATR MODEL 707N ..

ALL-TRANSISTOR
ROOF-MOUNT and
IN-DASH MODELS

TRUCK
Koradic
Jﬁ;fgﬂw MODEL TR-720

" FITS ALL TRUCKS « BOATS o
STATION WAGONS
INSTANT PLAY ... POWERFUL
Compiete with patented antenna-yoke assembly.
(U.S. Patent No. 3,087,118. Canadian Reg. 575,567)

ATR MODEL TR-720N ............. $3697 Dealer

For Demonstratmg and
Testing Auto Radios—
TRANSISTOR or VIBRATOR
ERATED!

Deslgned for testing D.C.
Elecmcal Apparatus on Reg-
ular A.C. Lines.
MAY ALSO BE USED AS A BATTERY CHARGER
MODEL 610C-ELIF ... 6 volts at 10 amps. or 12 volts
at 6 amps. Shipping welght 22 lbs.

DEALER NET PRICE

AUTO RADIO and
COMMUNICATION

LONGER-LIFE

VIBRATORS

‘‘The Best by Test!''

SEE TOUR ELECTRONIC PARTS IMETRIDUTOR OR
WlITE FACTORY FOR LITERATURE & DEALER PRICES

ATR ELE[.‘.T RONICS INC

@ -

Circle 5 on literature card

Letters to
the Editor

Dear Editor:

Your new COLOR TV GUIDEBOOK
was read with a great deal of interest. In
the article “Coax for Color TV,” how-
ever, the author neglected to differentiate
between *flat” twin-lead and twin-lead
that is specifically designed for color and
UHF TV. The use of encapsulated twin-
lead will completely change the perform-
ance comparisons that are stated in the
article. All that glitters isn’t gold, and
all twin-lead isn’t flat.

JOHN BARTHELMY
Manager, Advertising and
Sales Promotion
Belden Manufacturing Company

We appreciate this correction, John.
Pussing it on to our readers gives us the
chance to tell them how well accepted
the Guidebook has been. Distributor
stocks that have sold out already will be
replenished as soon as we can get more
of them off the press—Ed.

Dear Editor:

As a long-time subscriber to both
PHOTOFACT and PF REPORTER, 1 thought
other readers might be interested in this
method of converting old car radios. I
have found that it is a very good shot in
the arm for summertime income.

First, select a filament transformer
having sufficient capacity to handle the
total current required by all the tubes in
the set. One side of the transformer sec-
ondary is soldered to ground, and the
other side is soldered to the “hot” fila-
ment lead.

Modifying the B+ supply is probably
the easiest part of the whole conversion
process. By soldering a 5- or 6-lug ter-
minal strip at any convenient location
inside the chassis, you can arrange all
the added wires and small components
neatly.

You can use any small silicon rectifier.
such as the IN2094, and 30-mfd. 150
WVDC electrolytic capacitors to con-
struct a simple voltage-doubling B+ sup-
ply. The old vibrator and rectifier tube
should be removed entirely. No change
has to be made in the filtering circuits
beyond. One must be sure that the on/off
switch is left in the circuit, and proper
grounding procedures must be taken. Any
piece of wire can be used for an antenna.

Besides creating more work at the
bench, such conversions can lead to new
sales of old tubes such as the 6SA7,
6SK7, 6SQ7, etc.

FrRED HUBER
Lemmon, S. Dakota

This could be a good source of some
extrda income, Fred. We'd like to empha-
size the part about proper grounding
procedures; a hot chassis can be verv
dangerous in a garage, basement, etc. It
would be best to use such a radio with
polarized (3-prong) plugs and receptacles.

r the chassis could be put in a fully
insuiated box or cabinet —Ed.

OHM
! /3 WATT 105
RC20GFI02K |-

T

&

Type AB 2-Watt Molded Pots

five ways to
stop customer
‘static”

el
L g

. e
Gold-Bonded Germanium Diodes

-OHMITE
BROWN

\ Series 99 Wire-Wound Resistors ;

Customer “static’ is hard on the ears . . .
hard on profit. But you're always safe
with Ohmite quality replacements in your
repair jobs. Order Little Devils in handy
cabinet assortments or on Tally-Tape; all
popular sizes and values. Select AB Pots
from 50 ohms to 5 megohms in several
shaft lengths. Choose from ninety 1N types
of diodes. Get Brown Devils from 3 to 20
watts in 0.5-ohm to 100K-ohm values.
Order Series 99 resistors in 114, 214, 314,
5, 11 watt sizes from 1 to 51,000 ohms.
Ask your distributor for the latest edition
of Ohmite’s Stock Catalog 30.

Be right with

OHMITE

RHEOSTATS ¢ RESISTORS ¢ VARIABLE
TRANSFORMERS ¢ TAP SWITCHES
TANTALUM CAPACITORS e RELAYS
R.F.CHOKES ¢ SEMICONDUCTOR DIODES
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replace old-fashioned
"hand wiring..RGA Solid
Gopper Gircuits are the
circuits of the space age

RCA Solid Copper Circuits are made by meth-
ods as modern as tomorrow. They give greater
dependability . . . better TV performance. It's
typical of the advanced design you'll find
throughout every RCA Victor home instrument.
It all adds up to sets that are easier to service
so that owners are more satisfied with results.

CUL{}R: i The Most Trusted Name
N | in Electronics

Tmk(s)®

ok
s

More TV servicemen own RCA Victor Color TV than all other leading makes combinedHuéﬁls;};i,s-;g{g
14 PF REPORTER/!une, 1965
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The Electronic Scanner

news of the servicing industry

Expansion Extends to East Coast

An east-coast warehouse and service facility has been opened
in White Plains, New York, by LTV University, a division of
Ling-Temco-Vought, Inc. This is the fifth such facility to be
opened in this country by the company. The other locations
are Portland, Oregon; Los Angeles; San Francisco; and Chi-
cago. The new 30,000-square-foot facility is located in the
former headquarters of LTV University at 80 South Kensico
Avenue. It will serve 15 North and Mid Atlantic States, which
include New England, New York, New Jersey, Pennsylvania,
Maryland, Washington, D.C., Delaware, West Virginia, Vir-
ginia, North Carolina, and eastern Ohio (Cleveland, Akron,
Youngstown, Canton, and neighboring cities).

Five-Year Cartridge Warranty

Solid-state techniques have now been applied to the stereo
phonograph cartridge by Admiral Corp. and Euphonics Corp.
The SM-1 solid-state semiconductor cartridge wutilizes silicon
elements more minute than the tip of a diamond stylus to gen-
erate 100 times the power of a ceramic cartridge and up to
several thousand times the output of a magnetic cartridge.
Because of the high reliability of solid-state devices, the new
cartridge is covered by a warranty for five years—the same
term as the transistorized chassis.

New Tape Factory

A magnetic tape manufacturing plant is being built at
Hayes, Middlesex, England, by the Tape Manufacturing Com-
pany Ltd., a jointly owned subsidiary of Electric & Musical In-
dustries Ltd. and Philips Electrical Industries Ltd. Both EMI
and Philips will sell the new plant’s finished products under
their own trade names. The plant will contain 75,000 square
feet of space. It is being equipped with entirely new machinery
for the production of computer and video tapes in addition
to the manufacture of audio tape. EMI already is a producer
of magnetic tape for entertainment, instrument, and computer
industries, and uses the products in many of the 26 recording
companies which it owns throughout the world, including
Capitol Records, Inc., in the U.S.

Triples Quarters

The Central Regional office of Sony Corporation of Amer-
ica has been relocated at 5551 North Milton Parkway, Rose-
mont, Ill. The new quarters, with facilities for warehousing,
service and administrative offices, will triple the size of Sony’s
present Chicago location.

New Service Plan

A Qualified Service plan has been designed by Philco Corpo-
ration to ensure the availability of high-quality independent
service to owners of Philco products.

The new program calls for the selection and certification of
proficient independent service outlets in every Philco market
area. Under the terms of the Philco Qualified Service program,
the company clearly defines the caliber of organizations it will
accept into its certified service network and provides service-
store and vehicle identification materials. Philco distributors
select and appoint the Philco Qualified Service Centers and
implement and administer the program in each market. Pros-
pective service outlets are now being surveyed.

User instruction booklets, being packed with all Philco
products shipped from the factory, include a special service
section highlighting the Philco Qualified Service plan and
recommending that owners contact only those service outlets
displaying the Qualified Service insignia. As a result of this
and other publicity programs. it is expected that a much
greater share of Philco’s product installations, adjustments, and
repairs will be directed to the new PQS outlets.

® Please turn to page 20

COMPLETE TUNER
OVERHAUL

ALL MAKES —
ONE PRICE

ALL LABOR
AND PARTS

(EXCEPT TUBES
& TRANSISTORS)*

3.58

COLOR TUNERS s z.2

LHF uv TRANSISTOR

Simply send us fhe defective tuner complete; include tubes,
shield cover and any damaged parts with model number
and complaint. Your tuner will be expertly overhauled and
returned promptly, performance restored, aligned to original
standards and warranted for 90 days.

UV combination tuner must be single chassis type; dismantle
tandem UHF and VHF tuners and send in the defective unit
only.

Exact Replacements are available for tuners unfit for over-
haul. As low as $12.95 exchange. (Replacements are new or
rebuilt.)

And remember—ior over a decade Castle has been the leader
in this specialized field . . . your assurance of the best in
TV tuner overhat ling.

-

Pianeers of TV %E Yuner Overhauling
CASTLE

TV TUNER SERVICE, INC.

MAIN PLANT: 5701 N. Western Ave., Chicago 45, Illinois
EAST: 41-90 Vernon Blvd., Long Island City 1, N.Y.
CANADA: 136 Main Street, Toronto 13, Ontario

*Major Parts are additional in Canada
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The new
Amphenol 860
Color Commander «
cuts alignment time _
in half! ) & A

Ever finish a convergence job
to find the raster off center.
Lose convergence when
you re-centered? Can’t
happen with the new
Amphenol Color
Commander, bat-
tery-powered,
solid-state color
generator.

A special,
single-crossbar
pattern consists of
one horizontal and
one vertical line, crossing just
where the center of the raster should
be. No need to guess when centering
the raster with this new pattern.

See dots before your eyes when you want onl
one to start static convergeuce? The 860 gives you
that single dot, right at center screen. You’ll be switching
back to this important dot during dynamic adjustment to
make sure you haven’t gone off the track.

Even the old patterns offer something new. Line spacing in the
crosshatch pattern is rigidly maintained for the 4:3 aspect ratio. You
can rely on it for linearity, height, and width adjustments. The pattern

gives you finely etched line width at normal brightness levels. What good

is perfect convergence at reduced brightness if you lose it when the set’s
readjusted for normal viewing? This special crosshatch also eliminates receiver




fine-tuning error. Among the 860’s nine
useful patterns (most color generators
have 5 or 6) are: multiple-dot, single
vertical line, single horizontal line,
vertical lines only, and horizontal lines only.

Finally, the Color Commander’s unique
color bar pattern (just three bars—R-Y,
B-Y and—R-Y) simplify color adjustments.
First you can get a rapid, overall

check of color circuits. Then you can
adjust color demodulator phase or pre-set
the hue control and check its operating
range. In each step, you know precisely
how the color bars should look and how
they should change during adjustment.

A new timing circuit eliminates instability
and loss-of-sync problems. Silicon
transistors maintain built-in precision and
stability indefinitely. RF output is on
channel 3 or 4, switch selected. An
attenuator simulates weak-signal
conditions. It has gun killer circuit. With
9 penlight cells, the Color Commander
weighs 32 Ibs. In compact, leatherette
carrying case, only $149.95.

The new solid-state Amphenol CRT
Commander, Model 855, checks all
black-and-white or color CRT’s with the
same techniques used by tube

manufacturers. Variable G-2 voltage and
choice of bias voltages permit you to
simulate conditions found in TV
receivers. Adjust electron guns to exact
cut-off characteristics, check for
emission, continuity, shorts, gas, and
expected tube life. In color tubes, check
for gun balance. The 855 rejuvenates
CRTs where others fail. Features—AC
operated, completely portable in matching
leatherette case. Built-in burnout-proof

voltmeter uses 50-ua d’Arsonval
movement. Screen and plate voltage and
B distribution can be measured with
direct probe on 1000-volt scale. Optional
probe measures 2nd anode voltage to
50,000 volts. Filament voltage range, in
11 steps: 2.2 to 20 volts. Versatile 5-socket
cable accommodates 7 different sockets,
handles virtually every CRT without
adapters. Complete with CRT prem
Test Chart, $89.95. See Color
Commander test instruments
at your Amphenol
distributor.

Foaowg

P

; T_'_ﬂ'mphenoi
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amphenol o borg electronics corporation
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HRST ALL-CHANNEL UHF ANTENNA BUILT

// ' * MORE GAIN than Any Parabolic Antenna

.
0.& 7 P e MORE GAIN than Any Log Periodic
// y \ i Antenna
F \F e s  MORE GAIN than Any
' @ ; Ordinary 16 Element

Need Even More Power?

Stacking Planar-Grid Yagis S
increases gain41%forsharp PRt
pictures even in deep fringe. : '%?’/',
Every antenna comes with 1 <Al
stacking bar in the box. <

For perfect UHF

and VHF reception.

Couple a Planar-Grid Yagi

with the Winegard Colortron . . .

it's easy with Planar-Grid's built-

in coupler. Couples to any VHF
antenna.

Pull in more UHF stations!
Use the Winegard UHF-212 antenna
amplifier ... Only $44,95 list.

18 PF REPORTER/June, 1965

Yagi Antenna

Want to Couple VHF, '« hf’” L

UHF and FM? s A =
Super-efficient .: | o\ 5
VHF-FM coupleris ~ ° | = Nz

built right in... gee*® | | ‘
you work with just <
1 down lead!

Model No. U-990 i GOLD VINYLIZED
Only $29.95 list

PATENT PENDING

Model No. U-980 Model No. U-970 Model No. U-960
Only $19.95 list Only $11.95 list Only $7.95 list
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FOR THE CRITICAL DEMANDS OF COLOR TV

Winegard

Planar-Gri

FULL WAVE YAGIS

© Winegard Co.—1965

Model No. U-950
Only $3.95 list

Unquestionably the Most
Powerful All Channel UHF Antennas Ever Made!

o First Antenna Ever Designed Using the
Full Wave Planar-Grid Principle

o First Antenna With Progressive Gain
Accumulation Across the Entire UHF
Band from 14 to 83

Planar-Grid UHF antennas have arrived
...a most significant advancement in
UHF antenna design. These new UHF
antennas have the power and critical
characteristics necessary for consistently
perfect color reception. And of course,
the TV antennas that are best for color
are best for black and white, too.

Here’s how the new Planar-Grid Yagis
eliminate the disadvantages of all exist-
ing UHF antennas! Examples:

THE 4.BAY BOW-TIE —and Collinear
antennas lack bandwidth. They require
at least two separate antennas tuned to
opposite ends of the band to give good
gain across the entire UHF band. In-
creasing the gain by stacking of a 4-Bay
Bow-Tie is equally impractical because
it further reduces bandwidth which is
already inadequate. With Winegard’s
new Planar-Grid Yagis, you get the high-
est gain UHF antenna on the market
PLUS complete bandwidth.

ORDINARY HALF-WAVE UHF YAGIS,
while having high gain, are frequency
sensitive and normally maintain top gain
over only six or so channels. Winegard
Planar-Grid Yagis are made a full wave
wide to double the capture area. They
give very high gain over-all 70 channels.

PARABOLIC ANTENNAS, by increas-
ing size, can theoretically increase gain,
but a parabolic type comparable to the
U-990 Planar-Grid Yagi would require
an antenna of at least 10 ft. in dia. Para-
bolics are inefficient and impractical be-
cause of size, cost, high wind resistance.

CORNER REFLECTOR ANTENNAS are
medium gain antennas and, unlike most
basic antenna designs, an increase in
size does not appreciably increase the
gain. The gain of the Planar-Grid Yagis
1s directly proportional to size.

Circle 10 on literature card

LOG PERIODIC AND '"'V'' TYPE
ANTENNAS, regardless of large size and
total number of connected elements,
have no more than two or three of their
elements working on any one channel.
This puts a low ceiling on the available
gain for these types of antennas although
they do have adequate bandwidth. An-
other disadvantage is the multiple lobe
patterns, especially those antennas em-
ploying “V’d” elements working on the
third and fifth harmonic mode. This
type antenna is unable to reject inter-
fering signals from the side because of
these side lobes and can easily degrade
picture quality —especially in color.

PLANAR-GRID YAGIS, in comparison,
have the sharp uni-directional charac-
teristics to insure clean, sharp pictures
and perfect color. On the Planar-Grid
Yagi, all parts of the antenna work to-
gether on every channel (Progressive
Gain Accumulation Principle) giving it
the highest gain and greatest bandwidth
of any UHF antenna for a given size.

Highest Gain, Complete Bandwidth,
Precision 300 ohm Impedance Match
across the entire UHF band and Pin-
point Directivity —are characteristic of
the brand new Planar-Grid Yagis from
Winegard . . . these are really color-
quality UHF antennas.

WINEGARD CONSTRUCTION, TOO. ..
Features include Winegard’s exclusive
wrap-around mast clamp, complete fac-
tory preassembly and our new Gold
Vinylized finish to protect against
weather wear.

Enter the era of UHF now with the color-
quality UHF antennas—Winegard
Planar-Grid Yagis! Ask your distributor
or write for spec sheets today.

Wirnegard Co.

ANTENNA SYSTEMS
30096 Kirkwood « Burlington, lowa
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Electronics Tomorrow

T

BLUCKS FOH Buss FUSES Electronics in the home of tomorrow will not be limited to
entertainment devices, W. Walter Watts, group vice president
/ \ of RCA, stated in an address to the Northern California Elec-
trical Bureau. Many of the materials and devices being de-
veloped for the military and space programs can be trans-
lated into products which will turn the home of tomorrow into

a marvel of convenience, cleanliness, and comfort.

As envisioned by some electronic engineers, the miracle
home will be run by a “household electronic center” which will
virtually take over all daily chores. By pushing a few buttons
in this center, you will be able to set up the entire household
schedule in advance on magnetic tape. Probably preceding the
home electronic center by a number of years will be a home
computer, a scaled-down version of those now used by in-
dustry.

Mr. Watts predicted that in 10 or 20 years the bulb-like
picture tube of today’s television set should give way to a
thin screen, one or two inches thick. that hangs on the wall
like a picture—or fits in a pocket. Personal entertainment, he
feels, will continue to grow, and every member of the family
will have his own small-screen portable.

The home video tape recorder will open up an entire new
business for the home-entertainment retailers. The day will
come when the owner of a home video-tape player will be
able to walk into a store and rent a color tape of the latest
Broadway musical and invite friends in to enjoy it.

Another optional extra to the living room TV set of the

Single pole, multiple pole, small base, full base, molded
base, laminated base, porcelain base for fuses from ¥4 x %
inches up. Also signal type fuse blocks and special blocks of

all types. future could be a device similar to today’s facsimile receivers.
Tell us what you need or... It would deliver the latest news and pictures in printed form

so you could read about the latest worldwide developments

Insist OnNn over the breakfast table minutes after the news had taken place.
BISS Write for Also in the area of TV. Watts said sn}all Closed-circuit. systems

A BUSS in the home will enable the housewife to see who is at the

q'l_]'A LITY Bulletin SFB door or keep a close check on the baby in his carriage.

Personal communications is another area that will expand
Fuse Blocks p

BUSSMANN MFG. DIVISION, McGraw- Edison Co., St. Louis, Mo. 63107

BUSS: The Complete Line of Fuses...
TRON %icai fuses

_ _.'g'—ﬂ?.

Contest Winners

¥ —
VISUAL i INDICATING

i L ———m

BODY SIZE
ONLY

145 x .300
INCHES

The grand-prize winner in the recent nationwide “New Ideas”

contest, sponsored by the Hallicrafters Company, was Robert For use on miniaturized devices, or on gigantic space
J. Scott, W8DIJD, of St. Clairsville, Ohio. He will receive Hal- tight multi-circuit electronic devices.
licrafters amateur radio equipment valued at over $1000. Mr. Glass tube construction permits visual inspection
Scott has been licensed as an amateur radio operdtor since of element.
1931 and holds the amateur extra class license. The contest Smallest fuses available with wide ampere range.
required that entrants complete, in 50 words or less, the sen- Twenty-three ampere sizes from 1,/100 thru 15 amps.
tence “My ideas for contributing to amateur radio are. . . .” Hermetically sealed for potting without danger of
Over 7500 amateurs submitted entries, and Mr. Scott’s sug- sealing material affecting operation. Extremely high
gestions were considered the most creative and practical by a resistance to shock or vibration. Operate without
panel of judges composed of Hallicrafters executives and sales exterior venting.
personnel.

Regional winners in the contest were: Albert J. Whetter, Ingsist On
WA9HQJ, of Chicago: Daniel R. Dorsey, Jr., K4UVT, of Nor- T e, Write for
folk, Virginia; Roy C. Hejhall, K7QWR, of Scottsdale, Ari- e BUSS
zona; Wallace P. Beck, W8QQL, of Lansing, Michigan; and Q'[IA l‘lT" Bulletin SFB
Homer F. Borst, WOACG, Brookings, South Dakota. Each of Fuseas
the regional winners received a Hallicrafters SR-160 trans-

ceiver. BUSSMANN MFG. DIVISION, McGraw-Edison Co., St. Louis, Mo. 63107
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Made to
Military
Specifications

BUSS
FUSEHOLDERS

LAMP INDICATING SERIES HG
Made to MIL Specs.— FHL10U, FHL11U, FHL12U
Quick, positive, visual identification of faulted circuit. Transparent
knob permits indicating light to be readily seen.

Fuses held in clips on fuse carrier which slides into holder and
locks in place with bayonet type knob.

Holder designed for panels up to s inch thick.

Insist On
Bl TS S Write for
BUSS

Bulletin SFB

QUALITY

Fusesholdera
BUSSMANN MFG. DIVISION, McGraw-Edison Co., St. Louis, Mo. 63107

of Unquestioned High Quality...

further in the future through lower manufacturing costs. Farm-
ers. outdoorsmen, golfers and even straying children could
maintain contact with home through a more refined version of
today’s Citizens band with an expanded number of channels.

Plant Expanded

-~ e T,

13.000 square feet of additional plant space has been added at
Utah Electronics in Huntington, Indiana. This is the fourth
plant expansion for the company since the loss of the previous
building in a $2.,000,000 fire in June of 1962. The recent addi-
tion of another assembly line, plus the company's entry into
the assembly of large, furniture-type speuaker systems forced
the present expansion. The additional area will permit stock-
ing a larger inventory of distributor merchandise for faster
filling of orders.

CATV School

Entron’s first three-day course in CATV-system maintenance
was conducted by Heinz Blum, vice-president, engineering.
Students from New York, New Jersey, Illinois, Minnesota,
Tennessee. Alabama, Mississippi. North Carolina, New Mex-
ico, and Pennsylvania participated in the course, which in-
cluded instruction in all phases of installation. operation, and
maintenance of Entron CATV systems.

The welcoming address to the group was given by Ed Whit-
ney, Entron’s vice-president. Irving Kuzminsky, the company’s

director of advanced engineering. discussed head-end equip-
ment and alignment. Other topics covered included theory:
maintenance of various units; and systems layout. extensions.
and practices. Each school day consisted of eight hours of in-
struction and alignment practice. Similar classes are planned
for the near future.

New Plant Construction

The contract for construction of a 30,000 square-foot factory
building in Sevierville, Tennessee has been awarded by Electro-
Voice, Inc. Plans for the new building are basically the same
as those used in the Newport. Tennessee facility which is pres-
ently being used for phonograph-cartridge manufacturing. A
training program for employees will be inaugurated in March
to facilitate efficient production take-over. Located on 15
acres of land. the plant will be air-conditioned and sprinklered.
Complete die casting, plastic molding. and production facilities
are included. The Sevierville plant is being designed for com-
plete self-contained production.

New Name

AKG microphones, manufactured by AKG. Akustische U.
Kino-Gerate Gesellschaft M.B.H.. Vienna, Austria, will hence-
forth be labelled Norelco Microphones by North American
Philips Company, Inc., sole importers of these microphones
into the United States. Mr. John H. McConnell. audio-video
sales manager for North American Philips. in making the dis-
closure stated that “the decision to brand these microphones
with a Norelco trademark stems from the need to merchandise
amplifiers and other sound system components under one
strongly identifiable mark.” He added that the microphones are
the identical microphones previously sold under the AKG
name. All Norelco Sound System products. including these
microphones. are warehoused and will continue to be serviced
at the new North American Philips warehousing and service
facility in Long Island City. A

BUSS ¢
QUALITY

small
dimension
fuses

For protection of all types of electronic and electric devices

The complete line of BUSS and “TRON Family”
fuses includes quick-acting, slow-blowing, signal or
visual indicating fuses in sizes from 1/500 amperes up.

All standard items are easily obtained through your
BUSS distributor, but if you don’t find what you
want get in touch with us.

Insist On
Il sS Write for
1 BUSS

Bulletin SFB

QUALITY

BUSSMANN MFG. DIVISION, McGraw-Edison Co., St. Louis, Mo. 63107
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Source Guide to Imported Sets

Several “Guides to Importers”
listing importers of various brands
of electronic products have ap-
peared in electronics publications.
However, servicemen have found
that many of the companies named
were out of business, had moved
and left no forwarding address, or
simply didn’t reply to inquiries.

In compiling the guide shown
here, we asked all manufacturers
and importers whose addresses

Parts

Schematics  Available

Admiral 1 1
Airline 43 43
Air Chief 46 46
Akkord NA 57
Alaron 8 8
Arvin 4 4
AMD 3 3
Autovox 5 5
AV 250 6 6
Becker 9 9
Blaupunkt 10 10
Bradford 30 30
Bulova 11 11
Butoba 19 19
Califco ARS 27
Califone 12 12
Capri 45 45
Channel Master 13 13
Claricon 3 3
Concertone 15 15
Conferette 40 40
Continental 16 16
Coronado 28,41 28,41
Craig 17 17
Defmonico 18 18
Dorset 66 66
Du Mont 20 20
Duo Sonic 21 21
Ehrcorder 66 66
Electro-8rand 22 22
Elgin 23 23
Emerson ARS ARS
four Star 25 25
freeman 26 26
Fujiva ARS: 27
General Electric 29 29
Goodyear 41 a1
Grundig 31 31
Hemisphere NA 57
Hitachi 32 32
Invicta NA 68
ITT 33 33
Kensington 66 66
Korting 40 40
Koyo 35 35
Kroy 46 46
Lafayette 36, 46 36, 46
Lucor 63 63
Magnavox 37 37
Masterwork 14 14
Matsushita 39 39
Metravox 5 5
Metz 38 38
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were available if they would supply
us, or our readers, with informa-
tion on their sets. Only those who
answered are included in this chart.
We have indicated whether or not
schematics, parts, or repair services
are available. If you encounter a
brand name not included in this list-
ing, refer to the June 1964 list for
the importer’s name.

The numbers in the chart refer
to the list of manufacturers and

Repair Sams Brand
Service Coverage Name
ARS Yes Midland
ARS Yes Mitsubishi
46 Yes Motorola
ARS Yes National Panasonic
8 Yes Nordmende
ARS Yes NEC
3-ARS No Olson
5A Yes Olympic
6 No Packard Bell
9 ARS Yes Panasonic
10 Yes Peerless
ARS Yes Penncrest
11 Yes Philco
19 ARS No Phono-Trix
27 ARS No RCA Victor
12 No Realistic
45 No Realtone
13 ARS Yes Rhapsody
3-ARS Yes Roberts
15 Yes Ross
53 No Royal
16 Yes Sampson
28, 41 ARS Yes Sears
7 No Seminole
18 Yes Sharp
66A No Stlvertone
20 ARS Yes Sony
21 No Soundesign
66A No Spectra
22 No Standard
23 ARS Yes Star-Lite
24 ARS Yes Star-0-Matic
25 No Sterling
26 ARS No Sylvania
27 ARS No Tandberg
29 ARS Yes Telefunken
41 No Tempest
31 ARS Yes Three Diamond
ARS Yes Three Star
32 ARS Yes Tokai
68 No Toshiba
33 Yes Transette
66A No Truetone
53 Yes Uher
35 Yes Unimet
46 No Unitone
36, 46 Yes Valiant
63 No Vista
37 ARS Yes Waltham
NA Yes Westinghouse
39 ARS Yes York
5A Yes Zenith
38 No

importers. The letters “ARS” mean
that factory service is taken care of
by authorized repair stations; in-
formation concerning your nearest
one may be obtained by writing the
company. “NA™ means not avail-
able. The final column in the chart
tells whether the trade name is cov-
ered in the Howard W. Sams spe-
cialized series on transistor radios,
auto radios, and tape recorders
(TSM, AR, and TR series).

Parts Repair Sams
Schematics  Available Service Coverage
41 4] 41 Yes
42 42 424 No
44 44 ARS Yes
39 39 39 ARS No
63 63 63 Yes
34 34 34 ARS Yes
47 47 ARS Yes
48 48 48 ARS Yes
49 49 ARS Yes
39 39 29 ARS Yes
NA 51 51 ARS Yes
50 50 ARS Yes
52 52 ARS Yes
40 40 53 No
54 54 ARS Yes
46 46 46 Yes
55 55 554 Yes
8 8 8 Yes
12 12 12 Yes
56 56 56 Yes
46 46 46 No
NA 57 ARS Yes
59 59 ARS Yes
NA 58 58 Yes
60 60 60 ARS Yes
59 59 ARS Yes
NA 61 61 Yes
55 55 55A No
6 6 6 No
ARS ARS 34 ARS Yes
62 62 62 Yes
62 62 62 No
63 63 63 No
64 64 A Yes
65 65 €5 ARS Yes
2 2 2 Yes
7 7 7 No
42 42 428 No
45 45 45 No
67 67 67 Yes
69 69 69 ARS Yes
41 41 41 Yes
41, 46 41, 46 41, 46 Yes
38 38 38 No
70 70 70 No
70 70 70 No
71 71 71 No
17 17 17 Yes
NA 57 ARS Yes
72 72 ARS Yes
46 46 46 Yes
73 73 ARS Yes
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16.

18.

19.
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22,

24.

25.

Admiral Cerporation

P.O. Box 845
Blocmington, lll.

American Elite, Inc.

48-50 34th Street

Long Island City, M.Y.
AMD Electronics, Inc.

5648 Friendship Avenue
Pittsburgh, Pa.

Arvin Industries, Inc.
Columbus, Ind.

Autavox Corp. of America
25Q West 57th Street

New York 19, N.Y.
Metiavox Corporation

660 McDorald Avenue
Brooklyn, N.Y.

A-V Electranics, Inc.

240 South Teilman Avenue
Fresno Calif.

Azad International

1133 Broadway

New York, N.Y.

B & B Impert-Export Co.
15755 wWyoming Avenue
Detioit 38, Mich.

Becker Auto Radio U.S.A., Inc.
613-19 South 24th Street
Phifadelphia, Pa.

Robert Bosch Corporation
40-25 Cresent Street

Long island City, N.Y.
Bulova Watch Co.

Sunrise Highway

Valley Stream, N.Y.
Califone’/Roberts Electronics
5922 Bowcroft Siraet

Los Angeles, Calif.
Channel Master Corporation
Ellenville, H.Y.

Columbia Records Sales Corp.
1080 Goffle Road
Hawthome, N.J.

Concertone, Div. of Astro-Science Corp.

9731 Facterial Wey

South E] Monte, Calif.
Continental Merchandise Co., Inc.
236 5th Avenue

New York, N.Y.

Craig Panorama

3412 South La Cienega
Los Angeles, Calif.
Delmonico International
50-35 56 Road

Maspeth, MY,

Dobbs, Stanford

569 Laurel Street

San Carlos, Calif.

DuMent, Div. of Emerson Radio, Inc.
524 West 23rd Steeet
New York, N.Y.

Ducsonic Corp. of America
251 Park Avenve Scuth
New York, N.Y.
Electro-Brand

325 West Huron Street
Chicago, I,

Elgin Radic Div. of Elgin Watch Co.
847 Jacksen Boulevard
Chicago, ).

Emerson Radio Inc.

524 West 23rd Street
New York, N.Y.

Fortune Star Product Co.
12C7 Broadway

New York, N.Y.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

42A.

43.

44,

45.

46.

47.

48.

49.

50.

Freeman Electronlcs

733 North Highland Avenue
Los Angeles, Calif.

Fujiya Corporation, Ltd.

45 West 21st Street

New York, N.Y.
Gamble-Skogmo

15 North 8th Street
Minneapolis, Minn.

General Electric Co.

1701 Broad Street

Utica, N.Y.

w. T. Grant Company

1441 Broadway

Maw York, N.Y.

Grundig Triumph Adler Sales Corp.
845 3rd Avenue

Mew York, N.Y.

Kitachi Sales Corp.

£66 Fifth Avenue

Mow York N.Y.

ITT Distributor Products Div.
250 Broadway

Maw York, N.Y.

Kanematsu New York, Inc.
606 South Hill Street

Los Angeles, Calif.

Koyo Electronics

330 Madison Avenue

Maw York, N.Y.

Lofayette Electronics Intl., Inc.
111 Jericho Turnpike
Syosset, N.Y.

Magnavox Company

2131 Buetar Road

Fart Wayne, Ind.

Martel Electronics

2356 South Cotner

los Angeles, Calif.
Matsushita Elec. Corp. of America
200 Park Avenue

Maw York, N.Y.

Matthew Stuart & Co., Inc.
156 Fifth Avenue

Mew York, N.Y.

Midland International Corp.
1519-21 Atlantic Street
Morth Kansas City, Mo.
Mitsubishi Electric Corp.
119 Lake Street

Chicago, .

Valley Television Service
5932 West Chicago Avenue
Chicago, HI.

Montgomery Ward & Co.
£&19 Chicago Avenue
Chicago, Il

Motorola Inc.

9401 West Grand Avenue
Franklin Park, i,

Mason Trading Co., Inc.

230 Fifth Avenue

Mew York, N.Y.

Maw York Transistor Corp.
150 Fifth Avenue

Mew York, N.Y.

COlison Electronics Inc.

260 South Forge Street
Akron, Ohilo

Olympic Radio & TV Sales Corp.
J4-01 38 Avenue

Long Island City, N.Y.
Packard Bell

12333 West Olympic Boulevard
Los Angeles, Calif.

J. C. Penney Co., Inc.

1301 Avenue of the Americas
New York, N.Y.

51.

52,

53.

54.

55.

55A,

5é.

57.

58.

59.

6D.

61.

62.

63.

64,

64A,

65.

65.

65A.

67.

68,

69.

79.

71.

72.

73.

Peerless Telerad

22 West 27th Streat

New York, N.Y,

Philco Corporation

Tioga & C Streets
Pkiladelphia, Pa.

Prono Trix Service, Inc.
3650 Dyre Avene=

Bronx, N.Y.

RCA Sales Corporation

600 Norih Sherman Drive
Indianamolis, Ind

Realtone Electronics Corp.
34 Exchonge Place

Jersey City, N.J.

Realwest Service Corporation
10823 East Rush Street

El Mont= Calif.

Rcss Electronics

589 East WMinois Street
Chicago, Hl.

Sampsan Electronic Products Div.
2244 Seuth Western Avenue
Chicaga 8. HI.

Sans & Streiffe, Inc.

8400 Brockfield Avenue
Brookfizld, Ill.

Sears Rezbuck & Co.

925 South Homan Avenue
Chicaga, Il

Sharp Eledronics

178 Commerce Road
Carlstadt, N.J.

Sony Cerporation of America
514 Brcadway

New Yark N.Y.

Star-Lite Electronics Corp.
37 West 23rd Street

New York, N.Y,

Sterling Hi-Fidelity Inc.
22-20 40th Street

Leng Iskend City, N.Y.
Sylvania

700 Ellicott Street

Batavia, N.Y.

Sylvania Service & Parts Depot
2001 North Cornell Avenue
Chicago, I,

Tendberg of America

8 Third Avenue

Pelham, NLY.

Terra Intemational Co., Lid.
3 East 28th Street

New York, N.Y.

Terra liternational Co., Lid.
5 East 28th Street

New Yark, N.Y.

Tokai Cerporation of America
500 Fifth Avenue

New Yark, N.Y.

Teyomenka Inc.

73 Peard Street

New Yark, N.Y.

Transistor World Corp.

52 Broodway

New Yark, N.Y.

Union Masal Works Ltd.
Rooms 1933-36 Union House
Chater Road, Hong Kong
Valiant Redio Corporation
156 Fitth Avenue

New Yark, N.Y.
Westinghouse Electric Corp.
Metuchen, N.J.

Zenith Sales Corperation
1900 Marth Austin Avenue
Chicago, 1il.

June, 1965/PF REPORTER

23



£ TV SERVICE Y
A‘ﬁT[W lN?T_ALuTIONS -\
AVTRORLIED SUALLS

FOLPY <

LOG PERIODIC
TV/Fo ANTENNAS

UHF LOG-PERIODIC FOR CH.

GET THE LION'S SHARE OF ANTENNA BUSINESS (FLATTEN CATV COMPETITION
T0O) BY FEATURING THE JFD LPV-VU LOG PERIODIC! THIS NEW GENERATION OF
LOG PERIODIC ANTENNAS DELIVERS WHAT VIEWERS WANT—MANY MORE
STATIONS...VHF CHANNELS 2 TO 13...UHF CHANNELS 14 TD 83. FM /STERED.
GIVES THE CLEAN, UNIFORM SIGNAL SETS NEED ESPECIALLY FOR VIVID COLOR
RECEPTION

Only the LPV follows the patented frequency independent Log Periodic
antenna formula developed by the Antenna Research Laboratories of the
University of illinois. This new log periodic cellular concept provides you
with a combination of gain, bandwidth, directivity and impedance match

w never before possible with conventional
antenna designs.

You can actually see the difference in
truer color purity, in greater contrast, in
finer detail—not on just some of the chan-
nels but all of the channels! Small wonder
more JFD Log Periodics were installed in
the last 12 months than any other brand.
PREFERRED BY MORE N. Y. WORLD'S FAIR
PAVILIONS . . . New York World's Fair ex-
hibitors demand flawless color reception.
That's why the House of Good Taste, Ma-

| ¥

model
LPV-U21

,TO B3 AND CH. 770 13 [pylis

Don’t Be 1/2 Set...
With JF[) LPV Log

model
LPV-]
LPV-TV1
LPV-TV10
LPV-TV7
LPV-TV5
LPV-TV3

NEW! LPY LOG PERIODIC WITH C:
DIPOLE FOR VHF CHANNELS

ELECTRONIC
0 13

b model list
1255 1 LPV-ZU20  $34.95
o UHF ZIG-A-LOG ANTENNA FOR CHANNE(S 14 10 83 LPV.2U10 1595

Only JFD offers You LPV Log Periodics for VHF (Ch.2-13)...UHF

sonic Pavilion, Formica House, Eastman Kodak Exhibit, New York City
Exhibit, House of-Japan and other Fair showplaces chose the JFD LPV. This
exclusive preference is pre-selling millions of Fairgoers—opening the door
for more LPV sales by you.

WHY THE LOG PERIODIC IS THE MOST DRAMATIC BREAK WITH ANTENNA
TRADITION SINCE DR. YAGI INVENTED THE YAGI . . . Up untii the JFD Log
Periodic, it was not possible to devise a truly broadband antenna except
by “compromise’ design that had to give : £ T
up vital gain to get wider bandwidth . . . or
had to degrade directivity for better imped-
ance. Burdensome parasitics were piled on
to try to compensate for gain “‘suck-outs’’,
ghost-prone polar patterns, and inadequate
bandwidth. This pyramided performance
complications resulting in signal-sapping
standing waves and impedance matches—
and yet were only effective at the band edges.
Through the use of the revolutionary
new logarithmic periodic formula, the en-
tire frequency range is covered with dipole




(Ch. 14-83)...FM/Stereo...VHF/UHF/FM-C 'L0" & Black/White

groups (cells) of overlapping resonances. These harmonically resonant
V-dipoles result in a frequency-independent performance. The LPV’s inhe-
rently high gain, sharp directivity, 300 ohm impedance match and flat
response are virtually constant across the entire band.

AND ONLY THE JFD LPV HAS IT!... The JFD LPV is the product of the
world’s largest and newest antenna laboratories. Here, in the JFD Cham-
paign, lllinois R & D Reseatch Center, a team of scientists and engineers,
under the direction of Dr. Paul E. Mayes, are revolutionizing the state of
the antenna art.

MECHANICALLY SUPERIOR! ... COMPARE CONSTRUCTION! .. . Life-time
stainless-steel take-off terminals that can never corrode, ‘‘tank-turret’” ele-
ment brackets, tough heavy-wall Implex A acrylic insulators, twin U-bolts
with 6 inch mast grip span; supple, permanently riveted aluminum drive
line rod; electrically conductive gold alodizing; plus a host of other exclusive
mechanical improvements.

FIGHT CATV WITH THE JFD LPV! Keep CATV out of your area with JFD Log
Periodics (such as the 82-channel LPV-VU) which provide viewers with more
channels—sharper reception—richer color—plus FM stereo. Don't install in-
ferior antennas that open the door to CATV. Install the best to get the best
performance—the LPV!

ADVERTISED IN LOOK, SUNSET ... COMPARE ADVERTISING AND PROMO-
TION! . . . A versatile selection of indoor and outdoor sales helps . . . adver-
tisements in LOOK, SUNSET and other national and local consumer publica-
tions . . . in newspapers . . . on television . . . sell your best prospects.

Now is the time and your JFD distributor is the place to stock up and
step up into big-league LPV Log Periodic profits.

SEE WHY AT THE MOMENT OF TRUTH THE PICTURE IS THE PROOF THE
JFD LPV LOG PERIODIC WORKS BEST!

Licensed under one or more of U.S. Patents 2958,081; 2,985,879; 3,011,168; 3,108,280,
3,150,376 and additional patents pending in U.S.A. and Canada. Produced by JFD
Electronics Corporation under exclusive license from the University of lilinois Foundation.

JFD ELECTRONICS CORPORATION
15th Avenue at 62nd Street, Brooklyn, N. Y. 11219

JED Electronics-Southern Inc., Oxford, North Carolina
JFD international, 64-14 Woodside Ave., Woodside 77, N. Y,
JFD Canada, Ltd., 51 McCormack Street, Toronto, Ontario, Canada

copyright 1965, JFD Electronics




LOUDSPEAKER
(IISHATTER?II|

NEVER. Not with new lifetime guaranteed Jensen EM speakers

Smart musicians don’t take chances on speaker failure in out opitmum low end response for bass guitar and
the middle of a performance. When you buy new or re- /’ z string bass. EM 1250 and 1550 consistently produce
placement speakers for bass guitar, string bass, fully the needed total range response for fully instru-
instrumented guitar or electric accordion insist on mented guitar and electric accordion. Available in
new Jensen EM speakers. = Jensen, and only Jensen, 12 and 15 inch sizes from music dealers, electron-
offers a lifetime shatter-proof guarantee. And Jensen 4 ics service men and distributors. a Insist on the
EM’s provide absolute assurance of undistorted f speakers with the lifetime guarantee made by
deep bass thru extreme high end response. s Jensen, the world’s largest creators of quality
The new Models EM 1220 and 1520 bring musical instrument loudspeakers.

JENSEN MANUFACTURING DIVISION/THE MUTER COMPANY/6601 SOUTH LARAMIE AVENUE, CHICAGO, ILLINOIS 60638

Canada: Radio Speakers of Canada, Ltd., Toronto « Argentina: Ucoa Radio, S.A., Buenos Aires « Mexico: Fapartel, S.A., Naucalpan, Mex.
Circle 13 on literature card
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With Ratio Detector

W5 3V 60~ LC
/
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W2 2.4V 60~ LC

DC VOLTAGES taken with VIVM, on inactive channel;
antenna terminals shorted. *Indicates voltages taken
with signal present — see ‘‘Operating Variations.”

Lt ?
l 15188 15000 o

" Tm' 56002
@ @15188 15000

TO AUDIO AMP

TP1

W6 IV 60~ D

WAVEFORMS taken with wideband scope; TV con-
trols set to produce normal picture and sound. Direct
{D) and low-cap (LC) probes used where indicated.

Normal Operation

Sound IF signal is coupled from collector of video am-
plifier to base of X1 by T1. Signal is amplified by X1
and partially limited by diode X3. Limiting action of
X3 affects positive alternations low signal, but tank
circuit (C3 and T2) provides some smoothing action
for both positive and negative half-cycles. T2 applies
signal with proper matching to X2. Further amplifi-
cation and limiting of signal is provided by X2. Limiting
action of X2 is caused by more positive collector po-
tential which lowers difference of potential between
emitter and collector. This allows saturation to occur
with low levels of signal input. Two ratio-detector
diodes are X4 and XS5. Unbalanced ratio detector is
used—ground is at one side of Cl11 instead of between
R10 and R11, location of TP1. Cl1 provides stabi-
lization necessary to eliminate response to amplitude
variations in IF signal. This accomplished by CI11
charging to average voltage level of IF signal. Quick
amplitude changes in IF signal do not cause increase
in output because of time constant of C11-R10-R11.
Voltage variations corresponding to frequency varia-
tions in IF signal (which represents audio) are devel-
oped across C12. C12, R12, and C13 make up deem-
phasis network. Two types of bias are used by X1 and
X2: safety bias, provided by R3 for X1 and R6 for
X2, and fixed bias, provided by R1 and R2 for X1 and
R4 and RS for X2. Positive potential is developed at
collector of X2 by dropping resistor R7.

Operating Voriotions

DC voltage at output of detector varies
DETECTOR according to modulation content of sig-
OUTPUT .. No audio voltage is present without
signal and modulation. Waveform amplitude shown is
average, since audio strength is constantly varying.

DC voltage at top of T3 secondary is zero

ANODE without signal and .75 volt with signal,

X although voltage will vary according to

signal strength. Same voltage will be measured on
cathode of diode XS5.

DC voltage at TP2 is zero without signal
and 1.26 volt with signal, again varying
according to signal strength. Remember
that voltage readings at high-impedance points must be
made with VIVM.

TP2

Significant stage-to-stage changes are evi-
dent from photos of waveform ampli-
tudes. This does not mean that signal
strength is changing; signal voltages are simply being
transferred from high-impedance to low-impedance cir-
cuits. This is because of difference between base and
collector impedances of common-emitter configuration.
Notice that waveforms at low-impedance points were
taken with direct probe, high-impedance points with
low-capacitance probe.

WAVE-
FORMS



No Audio

Faint Buzz

X1 Shorted

(1st Sound IF Transistor—25SA219)

Symptom
Analysis

No audio at all. With volume control at maximum, low-
level buzz is heard. Output stage is okay since rotating
volume-control changes buzz level. Fine-tuning control
can be rotated to show sound bars in picture; presence
of audio at input to sound IF is indicated.

Waveform Analysis

Waveform checks at W5 and W3
show complete loss of RF at
these points. RF signal is finally
found at WI, but amplitude s
slightly below normal. Scope
check at W2 shows no signal.
Lack of signal at emitter of X1
is normal, but signal should ap-
pear with C4 disconnected (by
cutting fine line through printed-
circuit foil). Absence of wave-
form at emitter of X! indicates
either emitter is open or X1 is
shorted.

Voltage and
Component Analysis

Voltage at X1 base is slightly reduced, while that at
emitter is reduced almost to zero. Voltages present at
emitter and base would cut off good transistor. How-
ever, if transistor were biased beyond cutoff, emitter
voltage could not be that low. Shorted C4 could be
cause of reduced voltage, but test shows C4 to be good.
This indicates high conduction from emitter to collector
is occurring, which could only be due to shorted X1.
Slightly reduced base voltage is due to loading caused
by shorted transistor.

Best Bet: Scope, then voltage checks.

Background Noise

Slight Buzz

T3 Secondary Open

(Ratio-Detector Transformer)

Symptom
Analysis

With volume control at maximum, slight buzz and back-
ground noise are heard; no audio signal is present. Since
noise and buzz are heard from speaker, audio stages
must be good. Noise is low in volume, so suspected stage
is near end rather than near beginning of sound IF strip.

Waveform Analysis

Indication of fault prior to audio
stages is given by W6 check—
shows zero voltage delivered by
ratio detector. Waveform at W5
is slightly weaker than normal,
and W4 is slightly higher. Other
waveform checks through IF strip
are normal. Only apparent clue
is small amplitude change of W5
and W4. Even though W4 is
slightly high, trouble in circuit
of X2 is not likely cause of symp-
tom. This leaves as suspect ratio-
detector circuit.

W5 2.9V 60~ LC

W4 4.3V 60~ LC

—_
T
~

.

=

]
®

Voltage and
(@) Component Analysis

il

=

|—‘|.

®
D

Voltages at X4 anode, X5 cathode are over twice
normal. No voltage is measured at X4 cathode, XS5
anode, nor at top of C11 (best clue). For voltage to be
applied to Cl1, current must flow through X4. Path
for RF current is from ground, up through R11 and
R10, left through R8 and X4, down through secondary
of T3, and right through X5 and R9 to ground. (Addi-
tional path is through tertiary winding of T3 and down
through C12.) X4 tests good. Continuity checks show
T3 secondary open.

Best Bet: Voltage and resistance checks.



Volume Insufficient

High-Frequency Audio Reduced

X2 Leaky

(2nd Sound IF Transistor—25A219)

Symptom
Analysis

Normal volume is developed, but with volume control
near maximum. High-frequency audio is slightly re-
duced. Symptom might suggest audio-circuit trouble,
but any trouble there would generally cause more pro-
nounced change.

W5 .6V 60~ LC

Waveform Analysis

Low amplitude of RF waveform
W5 indicates either low drive
from X2 stage or trouble in ratio-
detector circuit. Check of W4
also reveals weak signal. This
eliminates trouble in ratio detec-
tor. Normal amplitude of W3 in-
dicates trouble in X2 and/or
biasing components. Scope check
at C8 would give normal no-
signal indication, proving that sig-
nal amplitude is not reduced by
R7 (which is bypassed by C8).
All these clues point to bad X2.

W3 .3V 60~ D

Voltage and
Component Analysis

Base voltage is reduced by .4 volt, and emitter voltage
is reduced by .5 volt. Forward bias voltage is there-
fore .1 volt. Reduced emitter voltage indicates increased
voltage drop across R6, or increased emitter current.
Collector voltage is .7 volt too high, indicating collec-
tor current has increased. However, collector current
has increased in greater proportion than has emitter
current. Extra current must be flowing from base; in-
creased voltage drop across R5 (lower base voltage)
further confirms this condition. Culprit is X2.

Best Bet: Scope, then voltage measurements.

Volume Severely
Reduced

Slight Buzz

R7 Increased In Value

(Collector Dropping Resistor—2200 ohms)

Symptom
Analysis

Normal volume can only be obtained by setting volume
control almost to maximum. Since audio is so low at
normal setting, noise and vertical buzz are heard with
higher setting. Such noise is most likely to be picked
up in stages where audio is weak.

- w5 .15V 60~ LC
Waveform Analysis

RF at ratio detector is low in
amplitude, as shown by WS5.
Scope check of W4 also shows
greatly reduced RF signal. Ex-
amination of W3 shows almost
normal amplitude RF; signal is
reduced by .02 volt. Checks of
W2 and W1 show normal signal
strengths in first stage. Signal
strength at X2 emitter is reduced;
indicates X2 is not conducting at
normal strength. Absence of sig-
nal at top of CS and C8 indicates
these capacitors are good.

Voltage and
Component Analysis

Base voltage is up .2 volt; collector voltage is 1.5 volt
high; emitter voltage has increased .15 volt. Potential
difference between emitter and collector is down 1.35
volt, reduces conduction of X2. Base-emitter potential
difference is down .05 volt; reduced forward bias also
decreases conduction. Remember X2 conduction has
decreased; voltage at collector has increased, pointing
to R7. Resistance check shows R7 to have increased in
value. Good idea would be to replace X2 and R6 as
well as R7.

Best Bet: Scope, then voltage checks.



Volume Reduced

Slight Background Noise

T2 Primary Open

(Coupling Transformer)

Symptom
Analysis

Volume control must be set close to maximum for nor-
mal listening level. Along with audio, slight background
noise and distortion are heard. Trouble doesn’t seem to
be in ratio detector circuit, since fault there would
probably cause more distortion.

Woaveform Analysis

Inadequate signal at W3 narrows
search to stages ahead of this
testing point. W2 amplitude is
down by .6 volt; trouble is either
at this point or around X1. W]
shows normal-amplitude signal
being applied to X 1. Lack of sig-
nal at X1 emitter shows C4 is
good. Scope test at junction of
C2 and C3 shows small signal
present; this indicates C2 and C3
are good. Scope clues are not
conclusive but do at least point
to stage where trouble is located.

W2 L8 60~ LC

W1 .4V 60~ D

Voltage and
Component Analysis

Voltage on base is up by .2 volt. Emitter voltage is up
by .1 volt. Collector voltage should be zero; is .21 volt
without signal, .36 volt with signal. Resistance checks
clear emitter and base-bias resistors. High emitter volt-
age indicates increased resistance (and decreased cur-
rent) in collector circuit. Ohmmeter check shows X3 is
good. Voltage checks at center tap and bottom of T2
primary show zero voltage at those points. T2 primary
must be open; otherwise collector (connected to top
of T2) would read zero.

Best Bet: Voltage checks are adequate.

Loud Buzz

Audio Reduced

X4 Shorted

(Ratio Detector Diode—15188)

Symptom
Analysis

Normal volume can be obtained only by setting volume
control almost to maximum. When this is done, buzz
becomes quite loud. Slight distortion of audio also is
evident. Most likely location of trouble is in stages prior
to audio, so tests can be limited to IF and detector.

Waveform Analysis

Examination of W5 shows re-
duced amplitude of signal at
anode of X4. Scope check at
junction of C9 and XS5 shows o csaxs
larger signal than normal W5; dif- g
ference in amplitudes of wave-
forms seems to indicate unbal-
ance. Correct-amplitude signal is
being applied to ratio detector as
shown by W4. Normal no-signal
indication is revealed by scope
check at C10. Source of trouble
is not pointed out directly, but is
localized to ratio detector.

Wa 4.2V 60~ iC

X 1,05V P Y Volfage and

Component Analysis

Voltage measurements around ratio-detector circuit are
altered but are not completely out of reason except for
voltage on X4. Voltage is same on both sides of diode,
indicating greater conductivity than normal and there-
fore less resistance to current flow. Ohmmeter check
shows X4 to be shorted. Since ratio detector is normal-
ly low-voltage circuit, check further for voltage leakage
from T3 and any other trouble that may cause abnor-
mally high voltage to appear in circuit and cause diode
to break down.

Best Bet: Scope and voltage checks.



NOW!
OVER 2700
REPLAGEMENTS

with only 13 RCA Top-of-the-Line transistors

With RCA's “Top-of-the-Line” SK Rspiacement Series, you need ony 13 transistors,
including two matched pairs for ready replacement of more than 2700 types. In ad-
dition. RCA's two new SK-Series rectifiers—the SK3016 and SK30%7—z2nable you to
replace virtually any selenium or silicon rectifiers having comparable ratings.

Stock the complete SK-Series—13 transistors and 2 restifiers. They will provide the
answer to many of the repiacement problems you face servicing auto radios, battery-
operated portable radios, tape recorders, hi-fi equipment. phonographs, black-and-
white and color TV, and other enteriainment-type equipment using selid-state devices.

Accurate, comprehensive replacement information is giver in the aew 16-page RCA
“Top-of-the-Line” Semiconductor Replacement Guide SPG-202. With it you have at
your fingertips infermation on more than 2700 transistor types, including many of
foreign manufacture—which the 13 RCA ““Top-of-the-Line™ types replace.

See your RCA Distributor about the RCA SK-Series, and te sure to ask for your copy
of the RCA Semiconductor Replacement Guide.

RCA ELECTRONIC COMPONENTS AND DEVICES. HARRISON, N.1.

The Most Trusted Name in Electronics

“Top-of-the-Line Replacement Transistors”

SK-3003
SK-3004
SK-3005
SK-3006
SK-3007
SK-3008
SK-3009

pnp type, AF Driver and Output Stages
(9 V Supply)

pnp type, AF Driver and Output Stages
(15 V Supply)

pnp type, RF, IF, and Converter Stages
of Broadcast Receivers

pnp type, RF, IF, and Converter Stages
of FM and AM/FM Recelvers

pnp type, RF, IF, and Converter Stages
of All-Wave Receivers

pnp type, RF, IF, and Converter Stages
of Auto Radios

pnp type, Audio Output Stages of Auto Radics

SK-3010
SK-3011

SK-3012
SK-3013
SK-3014

SK-3015
SK-3016

SK-3017

npn type, AF Driver and Output Stages

of Broadcast Receivers

nrn type, RF, IF, and Conveeter Stages

of Broadcast Receivers

pnp type, Audio Output Stagss ot Auto Radlos
Matched pair of SK-3009

Drift Field type for Output and Driver Stages
of Hi-Fi equipment

Matched pair of SK-3014

Silleon Rectifier for color, E/W TV,

Radios, Phonographs

Silicon Rectifier for color, B/W TV,

Radios, Phonographs
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Don’t just wait there.

Electronic products are your
bread-and-butter.

Yet manufacturers seem to
have forgotten that electronics
is a service business. Because
they're selling to you, the same
products they sell to national
mail order catalog houses; who,
in turn, advertise these products
—at approximately the same
prices you pay for them.

No wonder you're waiting for
a lot of customers who will never
turn up. They're passing you by
—thanks to the aforementioned
manufacturers who, in effect,
have been by-passing you.

No law says you have to take
this lying down.

Channel Master never per-
mits itself to forget that elec-
tronics is a service business. We
recognize that our growth and

our whole future is
closely tied to you,
the service dealer.
Our entire operation
is geared to this recognition.

Take antennas, for example.
Over 35% of our business in
this product is in fringe-areas,
where big installations are a job
for a service dealer only. The
same holds true for Channel
Master rotators, boosters, and
other antenna accessories—all
built to the service dealer’s high-
est quality specifications.

Replacement pictures tubes?
The plant where Channel Mas-
ter's superior tubes are made is
the newest, largest, and most
modern in the world; and it's
equipped to meet your need for
every kind of tube—including
the hard-to-come-by types.

Receiving tubes? Channel
Master Premium Quality Tubes
show less than 19 call-back re-
turns—lower than any major
tube line.

It's against our policy, of
course, to sell any of the above
products to 1-step consumer
outlets (or their captive discount
chain stores)...that advertise
at dealer prices.

Now that you know what side
your bread is buttered on—what
are you waiting for?

CHANNEL
MASTE

ELLENVILLE, N.Y.

Makers of world-famous antennas, antenna accessories, picture tubes, and producer of outstanding transistor radios and tape recorders.
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YOU GET PRODUCT PLUS FROM YOUR SYLVANIA DISTRIBUTOR

Here's how.

CLEAREST  BRIGHTEST
BRIGHTEST BEST OVERALL COLOR BLACK AND
COLOR COLOR PICTURE WHITE
PICTURE PERFORMANCE  TO WATCH  PICTURES
Sylvania
color bright 85 76.1% 66.6% 68.0% 77.7%
picture tube
Picture Tube A 6.9 9.8 8.9 7.4
Picture Tube B 9.5 13.7 13.4 7.1
Picture Tube C 7.5 9.9 9.7 7.8

Test made under supervision of John J. Henderson and Associates, N. Y. Note: Not
all people answered all questions—votes tabulated for 100% of answers to each.

In six major cities from coast to coast, 9,789 consumers
compared the new color bright 85™ picture tube to ordi-
nary non-rare-earth color tubes in three leading brands of
TV sets. Sylvania's new tube, the first with rare-earth
phosphors, was the overwhelming choice.

Circle 15 on literature card

Here’s why.

The vivid colors, derived from europium rare-earth com-
pounds, are unexcelled for true color fidelity. In mono-
chrome, the picture is noticeably brighter; there's better
contrast too. And today this extraordinary tube is still the
performance leader. Sylvania's new air-spun screening
process gives color bright 85 picture tubes the competi-
tive difference in the sharpest images ever displayed.

The color bright 85 tube is available to you now for today’s
growing color TV market. It is a product of Sylvania Elec-
tronic Tube Division, Electronic Components Group,
Seneca Falls, N. Y.

SYLVANIA

SUBSIDIARY OF

GENERAL TELEPHONE & ELECTRONICS Gr[gl
June, 1965/PF REPORTER 33
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Microservicing in Pocket Portables

Transistor radios have taken on a new shape in the past few months; some of
the latest ones are only about half the size of a pack of cigarettes. To service these
tiny critters, special tools, instruments, and techniques are required together with
delicate care. The series of photos here shows most of the instruments that
are required and illustrates some procedures for saving time and labor.

To disassemble these radios, a collection of minia-

ture tools is needed. The set shown here requires a

small Phillips screwdriver; however, for other makes

and models you will need a set of jeweler's screw-

drivers and a multitude of small-size spindrivers.

Magnetized tools make the job considerably easier,
especially during reassembly.

The terminal wrench (sometimes referred to as

spanner wrench) is invaluable for removing the nut

from tiny earphone jacks. This tool is available in

two sizes — 12” and 5/16”. Once the screws and

earphone jacks are removed, the only thing left is to

disconnect the speaker wires. These wires will break
quite easily—he careful.

Many small radios operate on a single 1.5-volt bat-

tery. A DC power supply capable of supplying from

1.5 to 12 volts is suitable for practically any tran-

sistor radio. Before connecting the external power

source, check to see if the radio requires a positive

or negative voltage. Improper supply connection can
damage the transistors.

At the right, a lamp is positioned near the wiring
side of the printed board. This allows you to locate
a specific connection on the rear of the hoard while
viewing the radio from the component side of the
board. The components are mounted extremsly
close together, and the light is almost a must for
printed-circuit tracing jobs.




This home-made probe is certainly an advantage

when making voltage or resistance measurements

on any small portable receiver. The probe is quite

inexpensive and simple to construct. Simply take

an alligator clip and solder a steel phono needle

to the end of the clip. Such a probe is handy to use
on any printed circuit board.

When replacing resistors or capacitors, use a pair

of miniature long-nose pliers or small tweezers and

a low wattage soldering iron—producing not more

than 50 watts. When replacing components or mak-

ing any repair to the printed board, use rosin-core

solder; under no circumstances should an acid-core
solder be used for repair.

When replacing coils or transformers with mul-

tiple connection lugs, a desoldering iron makes the

job much easier, quicker, and neater. This type of

iron removes all the solder from around the connec-

tion point and leaves the hole open so that the de-

fective component can be removed and the new one
reinserted without trouble.

Below, right, is an example of the type of alignment

tool required for aligning IF transformers in these

miniature sets. Some slugs have screwdriver slots;

others have square or hexagonal openings. The spe-

cific tool for any particular adjustment is listed,

along with the alignment instructions, in all Sams
transistor radio manuals.




TRANSISTOR SETS

Not a whole lot different
from tubes stages.

by George F. Corne, Jr.

The procedure for servicing ver-
tical-deflection stages in transistor-
ized television receivers is the same
generally as it is for tube-type re-
ceivers—from the standpoint of
symptom analysis. However, you’ll
find transistorized circuits a bit
harder to troubleshoot, mainly be-
cause servicing is compounded by
mechanical designs and more cau-
tion is needed in testing procedures
—transistors can be damaged more
easily than their tube counterparts.
There are several do’s and don’ts
for transistor servicing, and you've
probably hecard most of them for
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transistorized radios. For this rea-
son, we won’t relist them here;
rather, we'll mention them as the
occasions arises through this ar-
ticle, and emphasize the ones es-
pecially important for vertical cir-
cuits.

Let’s start by recapping a verti-
cal-deflection system, one that is
typical of those presently being
used. We'll look at both the mechan-
ical and electrical designs.

Three-Stage System

Although there are slight varia-
tions in component values, number
of controls used, and various RC
networks, the schematic in Fig. 1 is
similar to vertical stages you’ll find
in many transistorized TV’s. Here,
a blocking oscillator, driver, and
output stage combine to provide ver-
tical deflection.

First, let’s take a brief overall
look at these stages and sec what
controls and special components
are used. The photo in Fig. 2 will
help us learn to recognize the physi-
cal shape of main components—for
servicing reference.

Most of the major components,
except the output choke and yoke,
are located on printed circuit boards.
In this receiver, notice the vertical-
deflection stages are mostly located
on a small board that is mounted in
piggyback fashion to a larger board.
This design presents quite a servic-
ing problem, for the underside of

the small board is concealed; access
to the bottom can't be obtained
without unsoldering the small board
at seven or cight places. The tran-
sistors for the oscillator and driver
stages are low-power types, also lo-
cated on the small board. The out-
put transistor, however, handles a
large amount of current, so a high-
power type must be used; it’s lo-
cated on a heat sink close to the
board, with other power transistors
used in this set.

Unlike tubes, transistors have
more parameters, and more controls
are necessary to obtain good lin-
earity. Notice in Figs. | and 2 that
a total of five controls (four mount-
ed on the board) is used through-
out the circuits. In addition to hold,
linearity, and height controls, this
receiver has an auxiliary linearity
control that adjusts the amount of
feedback from the output to the
driver stage. This control is neces-
sary to obtain best linearity for the
reason mentioned above. In the base
circuit of the output transistor is a
bias control to set the bias and thus
the current through X3 (similar in
application to the bias control used
in the output circuits of transistor-
ized auto radios). A thermistor is
used in the output stage to maintain
vertical sweep and protect X3 from
thermal runaway. Two other pro-
tective devices are used in these cir-
cuits: A diode (X6) shunting the
base winding of the oscillator trans-
former suppresses the reverse volt-
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36 PF REPORTER/June, 1965

Schematic diagram of common transistorized vertical deflection system shows basic blocking oscillator-driver-output.



age spike (from collapsing magnetic
field) during the flyback time—
when X1 is suddenly cut off. A var-
istor shunting the yoke windings lim-
its the sweep amplitude across the
deflection coils and prevents break-
down of the output transistor due to
the flyback pulse. This component
is located on the bottom of the large
printed circuit board; its location is
pointed out in Fig. 3.

Troubleshooting

Before discussing specific trouble-
shooting procedures, let’s establish
a few ground rules for servicing
transistor  vertical-deflection ~ cir-
cuits.

1. Regardless of the symptom pres-
ent in the receiver, obtain the
proper service literature before try-
ing to pinpoint the specific area of
trouble. It’s best to know exactly
what is in a particular circuit. Un-
like in tube circuits, transistors in
TV’s are normally soldered in; they
can’t be unplugged and substituted
for—easily.

2. Use your oscilloscope at every
opportunity to help isolate a loss of
signal or a distorted signal. If the
signal is of sufficient amplitude to
permit using a low-capacitance
probe, use it. Sometimes, the sig-
nal amplitude will be too small, and
a direct probe will be necessary.

3. A high-quality VOM or VIVM
(having small voltage ranges) can
be used for checking voltages and
resistances in transistor circuits.
With few exceptions, an emitter re-
sistor is used in vertical amplifiers.
Make every use of analysis of volt-
ages on the emitter, base, and col-
lector to help zero in on the defec-
tive stage before unsoldering and
checking individual components.
4. It may be necessary to adapt
special (or gimmick) probes to per-
mit quicker servicing in miniature-
size TV’s. Shown in Fig. 4 is a
handy device for easy attachment
to any type of probe—scope,
VTVM, etc. Here, we've taken an
ordinary clip lead, to which we've
soldered the straight section of a
safety pin (a needle is good, t00).
The point is rigid, and the clip lead
can be slipped onto the end of the
test probe you select. Notice in the
photo the value this simple gimmick
has. Here, the needle point has two
main advantages for servicing in
small spaces: (1) Testing must be

done from the top side of this
board, and even then, access to some
particular point in the circuit could-
n’t be reached with a large probe—
the needle probe reaches all points
easily; (2) Circuit contact with a
blunt point is hard to make in
many instances (normal probe for
example), but the sharp point of
this probe makes good contact, even
to the transistor lead, as here. The
point fits snugly into the lead holes
on the board, too.

As in tube circuits, troubles in
vertical circuits can be classified into
three main faults—(1) poor or
missing vertical sync, (2) insuffi-
cient height, and (3) distorted
sweep (poor linearity), or no sweep.

Sync Troubles

When uncontrollable or intermit-
tent rolling is the symptom, chances
are you'll find the trouble in the in-
put-sync path (separator or some
previous stage) or directly in the
vertical-oscillator stage. In the cir-
cuit of Fig. 1, negative-going sync
proper to key PNP transistors Is
inductively coupled to the oscillator
by a tertiary winding of T1. W1 is
a mixture of the oscillator pulses and
the incoming sync pulses. As in tube
receivers, a check on the sync pulses
can be made by disabling the oscil-
lator. In this circuit, a 1-mfd capa-
citor connected from collector to
emitter of X1 will do the job. If the
incoming sync is good, then proceed
to check out the oscillator circuit.

The free running frequency of X1
is determined by the time constant

VERT . S
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Fig. 3. A varistor protects transistor.

of the RC network (C1-R2) in the
base circuit of X1; the vertical-hold
control varies this time constant to
set this free running frequency.
Symptoms cf off-frequency opera-
tion usually indicate trouble in the
base circuit. Prime components here
are Cl, R2, and R1. Of course, X1
could be defective; if it is, make
sure you check and/or replace sup-
pressor diode M3 before pronounc-
ing the trouble cured.

In addition to causing sync
troubles, a defect in the oscillator
can cause a complete loss of vertical
sweep. If this is the case, W2 at the
base of X1 is a good starting point
to see if the oscillator is functioning.
If W2 is missing, proceed to use
normal voltage and resistance meas-
urements for locating the cause of
oscillator failure.

Height Troubkles

Insufficient sweep can result from
low gain in X2 or X3, or a defect in
the deflection yoke circuit. Your
scope, in conjunction with the shape
and amplitude of waveforms shown

o Please turn to page 58
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Fig. 2. View of transistorized vertical-sweep section shows typical components.
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In the new 25MC36 color chas-
sis, technicians will find perhaps the
most significant change in Zenith’s
color line since this company ac-
tively entered the color field in 1961.
In addition to several new electronic
circuits, a new chassis shape (Fig.
1) can be noted—especially in the
area of the high-voltage cage. (Com-
pare the chassis in Fig. 1 with
Zenith’s latest 21” chassis shown in
Fig. 2.)

The biggest change, of course, is
the use of a 90°, 25" rectangular
picture tube, the 25GP22; and most
of the new circuitry in the chassis
was necessary to produce the wider
deflection required by this CRT.
Let’s take a closer look at the new
chassis, concentrating on the partic-
ular features and adjustments you’ll
need to know about in servicing it.

Color Circuits

Most of the circuits used in the
color stages should be familiar to
you. Zenith is continuing to use two
chroma bandpass stages—both using
pentode sections of 6KT8’s. The
triode sections of these tubes func-
tion as the cathode follower (in the
luminance channel) and as the color
killer. Two high-level demodulators
with 6JHS8’s complete the chroma-
signal path to the CRT grids—in
circuits very similar to those used

BLUE GREEN
GAIN GAIN
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Fig. 1. Zenith's 25" color chassis contains a width jumper.
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previously in 21” chassis. Operation
of the screen and drive controls and
the service switch associated with
the CRT are unchanged.

You'll find the tube complement
and wiring in the color-sync sec-
tions also follow closely those in
Zenith’s latest 21-inchers: a 6EW6
burst amplifier, 6JU8 (quadruple
diode) ACC/killer phase detector/
color sync phase detector, and 6KT8
chroma oscillator control/chroma
oscillator. Circuits having similar
operation were described in the Sep-
tember and November 1963 issues
of PF REPORTER.

Sweep Circuits

The vertical and horizontal de-
flection stages contain the greatest
number of new circuits due to the
wider deflection angle required by
the 90° picture tube.

Controls

Since Zenith’s first color chassis
(the 29JC20) was introduced, ver-
tical and horizontal centering has
been mechanically adjusted by
means of movable magnets located
in a special sleeve inside the cavity
of the deflection yoke. The 25GP22,
being a small-neck tube, has
prompted a change to electrical cen-
tering. The horizontal-centering con-
trol is located in the flyback/yoke

(MIN PSN)  (MAX PSN)

-‘Tﬁ 2599

circuit. The vertical-centering cir-
cuit will be seen presently when the
pincushion-corrector stage is dis-
cussed.

Width in the 25MC36 chassis is
altered by moving a jumper in the
yoke circuit—either connecting or
removing a 75-pf capacitor from the
circuit. The jumper (and the mini-
mum and maximum positions) is
marked in Fig. 1.

Fig. 3 shows a closeup of the neck
of the new 25" tube; deflection and
convergence components are identi-
fied. The cloverleaf convergence
yoke and blue lateral magnet are
familiar and occupy their normal
positions on the tube. However, no-
tice the location of the purity rings.
On this new tube, the purity rings
are placed in front of the deflection
yoke. Adjustment is made in the
normal way, but you must first
loosen a metal screw before the
rings can be moved.

The action of these static con-
vergence controls and of the 12
dynamic convergence controls found
in this chassis is similar to the ac-
tion of controls in other Zenith sets.

High Voltage

Comparison of Zenith’s 21" chas-
sis (Fig. 2) and with the 25” ver-
sion reveals a change in physical de-
sign of the high-voltage cage; in the
latter receiver, the cage rises higher

Fig. 2. High voltage cage on late-model 217 set is smaller.
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above the chassis. Inside the cage,
numerous other changes are ap-
parent, as shown in Fig. 4.

The flyback and the diode (Fig.
5) in the focus circuit are complete-
lv new. In previous chassis, a 1V2
functioned as the focus rectilier.
(The inset in Fig. 5 shows this cir-
cuit—still being used in 217 mod-
els.) Although a special diode has
replaced the 1V2 tube, circuit op-
eration remains basically unchanged.
Horizontal pulses derived from
winding on the flyback transformer,
are rectified and filtered. The result-
ing DC is reduced to approximately
4.3 kv) by a voltage divider and is
then fed to the common focus anode
(pin 9) of the picture tube.

Referring again to Fig. 3, notice
pin 9 is shiclded by insulating tabs.
The smaller neck diameter of this

;9000
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Fig. 3. Purity ring is in front of deflection yoke on 25" color receivers.

tube reduces the distance between
the base pins. Therefore, the insu-
lating tabs are used to guard against
arc-over of the high potential from
the focus anode to another pin.

Horizontal

Adjustments in the horizontal-
sweep section are also quite similar
to those used previously. Once sig-
nificant change is the removal of
the horizontal efficiency coil; consc-
guently, the damper current is not
adjustable. The high-voltage-adjust
control should be set for a specified
anode voliage corresponding to the
line voltage. (Table I shows the cor-
rect high-voltage reading for vurious
line voltages.) Regulator current is
monitored in the normal manner
and should remain within the speci-
fied rating (.85 ma to 1.4 ma).

FOCUS
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Fig. 4. Diode functions as focus rect.

Otherwise the horizontal-sweep cir-

cuit is much the same us in other

Zenith color receivers, and the same
troubleshooting procedures apply.

Table 1

Line Voltage High Voltage

100 VAC 209 KV
105 VAC 22.2 KV
110 VAC 232 KV
115 VAC 24.4 KV
120 VAC 25 KV
125 VAC 25.6 KV
130 VAC 26.5 KV
135 VAC 27.1 KV
Vertical

The most unfamiliar circuit you’ll
find in this chassis is probably the
pincushion corrector shown in Fig.
6. A closcr examination of this cir-
cuit will shaw why it is nccessary,
how it functions, and where it fits
into the overall receiver operations.

As the deflection angle increuascs,

e Please turn to page 62
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Fig. 5. Focus circuit for the 21" and

25" color receivers.

Fig. 6. Circuit compensates for vertical pincushioning.
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QUICKER SERVICING

Repairing

ETCHED
CIRCUIT
BOARDS

A few handy hints to

speed the process.

by Homer L. Davidson

Practically all radios, and many
TV sets, made today use etched cir-
cuit boards. You may not like to
work on etched boards or would-
n’t be caught dead selling a TV set
with one in it, but a quick look at
the service business as it exists to-
day may change your mind.

When Henry Ford switched from
the Model T to the Model A, that
was a great change. Today’s cars
have made an even bigger change
from the Model A, and are much
more complicated. Modern tools
and techniques are needed to do
the service job. This premise also
applies to the electronic industry.
The TV receiver of 1950 surely
doesn’t look at all like the 1965
sets that are just rolling off the
assembly line. How about the TV
set of 19757 Are you going to re-
fuse to service them?

You old timers recall the time
when you were called to repair your
first TV set. Difliculty-—definitely!
But you did it, and now it’s old
hat. There is nothing mysterious
about repairing an etched-circuit
receiver, either, if you find out how
and then do it. Some manufacturers

Backlighting reveals wiring.

Fig. 1.
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have held service clinics on their
transistor radios and included infor-
mation on servicing their etched
boards. In this article we are going
to try to pass along a few hints and
ideas on how you can repair etched
circuit boards.

Take a look at the etched board
in Fig. 1. This board is lettered on
one side with the placement mark-
ing of components. From the same
(top) side, you can also see where
the wiring goes to each component.
Practically all parts are close to the
tube or transistor they work with.
This means the numbered parts
are located close to the stage, and a
suspected defective part is easier to
find for testing.

The first circuit boards manufac-
tured did give some trouble. But,
what doesn’t have some bugs in it,

(B) Bottom side

Fig. 2. Both sides of a single board.

Fig. 3. ““Looping’’ new part to board.

at first? We will agree that today
the boards are constructed well and
give far less trouble. Nevertheless,
many servicemen still use the board
as an excuse for many of their own
mistakes.

The layout—top and bottom—of
a typical etched-board assembly is
shown in Fig. 2. Fig. 2A shows the
mounted parts, part numbers, and
white-dotted areas indicating the
etched wiring underneath. Turn the
board over (Fig. 2B) and you see
the etched wiring itself. On some
boards, the wiring is covered com-
pletely with solder; on this one, only
the parts leads are soldered to the
etched copper wiring.

TV Boards

In the TV receiver, there may be
one large board or several smaller
ones with different circuit sections
on each board. Today’s manufac-
turers arc placing more components
on one large board. You will some-
times find the sound, IF, video, sync,
horizontal-sweep, and vertical-sweep
stages all laid out in rows.

The etched board doesn’t really
cause too much trouble in TV re-
ceivers. In some AC-DC chassis.
where tubes with high heater volt-
ages are used, heater terminals be-
come quite warm and open up. One
serviceman 1 know solders heavy
copper wire to these connections,
thus bypassing the soldered joints.
The heavy, solid wire also acts as a
heat sink.

Fig. 4. Molded socket after removal.



Fig. 5. Notice loose grounding eyelet.

Although rosin joints are not
common with an etched board, a
defective joint may show up some-
times when a tube is pulled exces-
sively hard from its socket. The ex-
cessive heat needed to “boil out” a
rosin joint can damage the etched
board, so care must be exercised.
Most boards in a TV receiver won’t
crack or break as easily as those of
a transistor or car radio.

Parts can usually be replaced on
an etched board without a great
deal of difficulty, if you know how.
When replacing a burned resistor or
leaky capacitor, simply cut the old
one in two with your diags. Crush
the component thoroughly until it
falls away from its lead. Form a loop
at the ends of the wires that are
left. Then cut the leads on the new
resistor or capacitor, and slip the
ends through the loops you’ve made
on the board—see Fig. 3. Don’t
hold the iron too long on this joint,
or the old loops may melt away from
the etched board.

If you can get at the board from
below, melt the solder out of the
hole and solder the part directly into
the etched wiring. If you don’t have

(B) After
Fig. 6. Repair of broken PC board.

Fig. 7. Easy repair for break in foil.

any way of drawing the solder out
of the holes, stick a wood tooth-
pick down into the melted solder to
form a mounting hole. There are
soldering irons on the market with
hand-operated suction devices that
do a good job of removing old sol-
der. A medicine dropper can also
be used.

A defective wafer-type tube
socket can be removed by first
cutting the center support off and
snipping away the wafer material,
then unsoldering each pin connec-
tion from the etched board. The
molded socket is a little harder to
remove (Fig. 4). Place the tip of
your iron under each pin and pry
upward, then draw the solder away
from each pin connection. Unsolder
the center ground terminal. Use a
screwdriver to pry upward around
the socket, being very careful not to
damage the board. Apply the hot
iron to any connection that may
still have a little solder holding it to
the board. The old socket will drop
out, and a new one can be soldered
in its place.

Fig. 5 shows a sound-section
board removed from an RCA TV
receiver. The ground eyelet was not
securely soldered to the etched
board, and the TV sound was in-
termittent.

Etched Radio Boards

Components can be replaced in
transistor radios by the same
methods used in TV receivers. The
transistor radio board is usually
damaged by the owner who has ac-
cidentally dropped the set. Fig. 6A
shows a portable with the board
broken in two. Fig. 6B shows how
the board was repaired, using #14
solid copper wire with two solid
twisted loops that hold the board
together. The other broken connec-
tions are made with hookup wire
run directly to a solder joint. Some
etched boards are covered with
green enamel that must be scraped

Fig. 8. With foil on both top and bottom
of etched board, extra heat is required.

away for a good connection.

In Fig. 7 is shown the etched
board of a transistor radio that had
been dropped, landing on the vol-
ume-control knob. This pushed the
board backward and broke the
etched connections. The two broken
connections were remade with
lengths of hookup wire as shown in
the photo.

You will find that when a tran-
sistor set is dropped or otherwise
treated roughly, the heavy compon-
ents will be the first to break loose.
Sometimes their looseness will cause
intermittent reception when the
board is touched.

Components in car radios are
replaced much the same as with
TV or radio receiver boards. In
some, the board is etched on both
top and bottom. When replacing IF
transformers in these, be sure to
apply enough heat to unsolder the
etched wiring on top as well as on
the bottom. If some of the foil pulls
up or off, replace it with bare hook-
up wire, pushed down through the
board to the corresponding IF coil
terminals. Fig. 8 shows the un-
soldering of lugs on the second IF
transformer in a car radio.

Vibration and twisting of the
board cause frequent trouble in
in car-radio etched boards. Trans-
formers, filter capacitors, and other
large components easily develop

broken connections. When the board
is mounted vertically, large compo-

nents soldered directly to the board
® Please turn to page 60

Fig. 9. Small brace supports a filter.
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Peculiarities of these multipurpose receivers.

by Philip R. Powell

Transportable radios started ap-
pearing in automobiles in 1958. In
some cases, these radios were the
first all-transistor receivers to be
used in automobiles. For about three
years, manufacturers offered trans-
portables as optional radios, and
today there are a number of inde-
pendent retail stores still selling
portable receivers for cars.

Many servicemen think of these
radios as monsters compared to con-
ventional auto radios, and are very
reluctant to service them. They
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Fig. 1. Note some contacts should touch.

needn’t be; failures in these re-
ceivers run in typical patterns, and
knowing what to look for can sim-
plify and speed service work on
these sets.

1958 Pontiac and Oldsmobile

Transportables appeared in con-
siderable volume in 1958 Pontiacs
and Oldsmobiles. The following is
a rundown on what to look for when
servicing these units.

Weak Batteries

Transportables, when out of the
dash, operate with four 1.5-volt
mercury cells. The voltage from

these cells drops very soon from 6
volts to approximately 5.2 volts and
stays at that level for most of their
useful life. A good rule is to replace
all four cells when their voltage
drops to 5 volts or less. Always use
mercury cells in transportables, since
regular batteries will corrode if the
radio is left in the car during the
winter months. In the automobile,
the radio operates from the car
battery, so defective portable bat-
teries may go undetected until too
late. Always start troubleshooting
transportables by checking the bat-
tery voltage—there should be at
least 5 volts with the radio turned
on.

Intermittent Connector

A common failure is in the con-
nector at the rear of the portable—
see Fig. 1. The upper and lower
contacts at A, H, J, K, and L are
supposed to touch when the unit is
out of the car. The terminals at A
connect the internal antenna to the
portable in place of the car antenna.
Terminals at H apply internal bat-
tery power, J and K terminals ac-
tuate the internal speaker, and the
terminals at L boost the volume.

Radios produced early in the
1958 model year had considerable
connector trouble. The old-style
connector has a flat contact surface
which is not reliable, even if you
clean the contacts. The improved
connector has two teeth that, with
their small contact surface, have
greater contact pressure (see Fig.
2). If you encounter one of these
portables with the old-style connec-

tor, replace it with the improved
type.
Leaky AGC Transistor

Fig. 3 shows the AGC circuit
used in the 1958 transportables.
Leaky AGC transistors are com-
mon in these radios, and the symp-
toms could prove very confusing
to a repairman unfamiliar with the
receiver. This particular failure has
probably accounted for more wasted
repair time than all other defects
combined.

With no signal, the AGC tran-
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Fig. 4. Cascade IF's, separate purposes.

sistor’s emitter voltage should be
under I volt. If the AGC transistor
is leaky, the no-signal emitter volt-
age will be above 1 volt. Leakage
current in the transistor reduces the
gain of the RF and first IF stages,
which has led many repairmen to
think the trouble lies in either of
these two stages.

The simple voltage reading des-
cribed can quickly verify this con-
dition. When you make this test and
find the no-signal voltage to be
normal (under 1 wvolt), also try
tuning to a strong local station to
see if the voltage rises as it should
with proper AGC action.

Fig. 2. New contact type solves fault.
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Fig. 3. Emitter volts clue to leakage.

Fig. 5. Loose collar shifts frequency.



Fig. 6. Tapping case aggravates fault.
Third IF Coil

An unusual circuit is used in the
third IF stage—see Fig. 4—and re-
quires special consideration. Two
tuned circuits are located in separate
cans, connected capacitively. Iso-
lating trouble to this stage is easy
enough, but determining which can
is defective can be puzzling. The
trick is to use the AGC circuit to
select the defective can. If normal
AGC action can be obtained, then

nF nst MINER B5T &F b iF R
)

Fa it 5 S N
II
54
CHELEE
D& 100 .

LI

Fig. 7. Emitter test for open transistor.

the first can is good and the second
is defective. In many cases, a de-
fective second can *“‘unloads” the first
one and causes an abnormally strong
AGC action.

Loose Ferrite Cup in IF

Each IF coil is surrounded by a
ferrite cup (see Fig. 5) that has a
nasty habit of working loose from
the paper coil form. As the portable
is hand-carried, it can change from
a hot set to a weak set with only a
slight jar. Needless to say, this type
of failure could be hard to locate
without any prior knowledge of the
problem.

Check for this condition by turn-
ing the portable over and tapping the
case lightly, as in Fig. 6. If the

MALE
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Fig. 8. Don’t insert radio upside down.

trouble recurs each time the set is
turned over, remove the case and
tap each coil individually to deter-
mine which is defective. Keep turn-
ing the portable so that gravity will
cause the cup to slide when the coil
is tapped.

Open NPN leads

Open transistors can be located
quickly by measuring the emitter
voltage—see Fig. 7. The emitter
current (and thus voltage) will drop
very low when a transistor is de-
fective due to an open internal lead
wire. Due to their design, the NPN
transistors used in these portables
are susceptible to internal opens. As
a double check of your diagnosis,
bridge a new transistor across the
suspected one, and see if the set will
respond. Leaky transistors can be
detected by a higher-than-normal
emitter voltage.

Oscillator Check

The oscillator can also be checked
by the open-lead test shown in Fig.
7. The voltage read on the emitter
of the oscillator transistor should
change slightly as the tuning dial is
moved up and down the band. This
is because every transistor oscillates
slightly better at one frequency than
at another. The three most common
problems that result in no oscillation
are an open or leaky transistor or
open coil.

‘59 and ‘60 Buick, Olds, Pontiac

These later-model portables came
in for their share of repetitious
troubles. Ordinary repair procedures
will solve most problems, but these
hints will help with a large percent-
age of common faults:

Broken Connector

The Buick portable, when placed
in its car rack upside down, can
break the male connector—see Fig.
8. The diagnosis is simple—the port-
able plays out of the car but not in
the car. A good visual check will dis-
close the cracked connector.

Crackling Sound When Jarred

This complaint occurs only with
the portable out of the automobile.
The crackling sound can be elimi-
nated by taping each pair of bat-
teries with one turn of electrical
tape (Fig. 9).

Oscillator Can Mistaken for IF

If you inherit a hand-me-down

BATTERIES

Fig. 9. Tape stops crackling sound.

repair job, alignment may be a prob-
lem. The oscillator coil is located in
a can that appears identical to the
IF cans. Late in production, the
label OSC was added to prevent
confusion—see Fig. 10. Therc is a
good possibility, if everything else
checks, that someone may have con-
fused the oscillator coil for an IF
and fouled up the oscillator align-
ment. Align the portable according
to the service instructions.

Won't Work in Car
If the portable works out of the

Fig. 10. Don’t mistake osc can for IF.

car but only a weak hiss can be
heard in the car, the rack unit in
the car is probably at fault. The rack
unit that stays in the car contains
the following: antenna coil, RF coil.
oscillator coil, RF transistor, and
power-output transistor. These com-
ponents are switched into the circuit
when the portable is plugged into the
rack. Since a hiss is present, indi-
cating the output transistor is okay.
the three coils and the RF transistor
should be checked for opens.

Broken Antenna Wires

The portable radio antenna is lo-
cated behind a plastic cover (Fig.

Fe-
e

Fig. 11. Slipping the antenna cover off.

® Please turn 1o page 65
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Cathode-Ray Tubes. Play it safe
with known-for-quality Philco Star
Bright 20/20 Picture Tubes.

..m_a%

Phonograph Needles. Exact re-
placement for Philco Phono-
graphs. Diamond, synthetic-
sapphire or precious metal tips.

Capacitors. All values, sizes and
shapes. Exact replacement for
Philco plus all other makes and
models.

?||

W

||
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Diodes and Rectifiers. Complete
variety for all makes and models.
Precision-made to exacting Phiico
factory standards.

B
i pR

4-Speed Record Changers. Re-

placement record changers for all
makes and models, for upgrading
older sets or replacement.

Transformers. For Philco and
other makes. |.F.'s, outputs,
yokes, power and all other trans-
formers.

Loudspeakers. All sizes, shapes,
magnet weights and impedances
available for all makes and
models.

Philco Receiving Tubes. Made to
rigid Philco standards. Thoroughly
tested and inspected. For all elec-
tronic-circuit applications.

| Phono Cartrldges. Exact replace-
ment for all Philco cartridges, plus
Wels for all other phonographs.

i

Rotary Switch Indoor Antennas.
All types of indoor antennas avail-
able. Padded bases with or with-
out selectivity switches.

[

Remote Speakers. For use with all
radio and television sets and am-
plifiers, Connecting cables in as-
sorted lengths ailso available.

Controls. For Philco and other I

makes, universal and exact re-
placement.

All these quality parts...
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and more
are at your Philco Distributor

Get all the parts you need in one quick stop at your Philco Parts Distributor. He has
universal replacements for almost every radio and TV receiver made, a tremendous
range of national-brand components and many profit-making accessories and extras.
0 And your Philco Parts Distributor’s services include valuable know-how and data on
just about every Philco product ever made. © When you're stuck, he's the man who can
help you. O If you're not getting this kind of fast, complete parts service, you should be.
And you will when you start doing business with Philco.

PARTS & SERVICE DEPARTMENT

PHILCO
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Finco Model
UVF-10

For Metropolitan \!
Areas |

List $18.50 |

e ‘at‘,";'»‘-’v |
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o Finco Model
UVF-16
For Local and |
Suburban Areas
List $30.50
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AN
SAFTRNDS
Finco Model
UVF-18
For Suburban and

Near Fringe Areas
List $42.50

Finco Model

UVF-24

For Near Fringe
and Deep
Fringe Areas
List $59.95

A major breakthrough
in Antenna design!

FINCO

ALL BAND

UHF.-VHF-FM
“COLOR VE-LOG”

Featuring Finco’s Exclusive Gold Corodizing

UVF Color

Ve-Log Antennas . . .
Engineered for

the future?

Finco's new All-Band Color Ve-Log Antenna does the work B .
of three — gives startlingly clear black and white pictures

and beautiful color on both UHF and VHF television chan-

nels. Its superlative design also assures: the finest in
stereophonic and -monophonic FM sound reproduction.
Comparison tests have proved the superiority of the All-

Band UVF Series — superiority backed by Finco's guaran-

tee of supremacy and unquestioned warranty.

Prices and specifications subject to change without notice.

Revolutionary new UHF Section
Heavy Aluminum reinforced insulator
insert cup and heavy duty rivet
Back-up bracket and square boom
Finco's exclusive-triple thick

sleeved elements

Lock-tite no-tilt saddle bracket
Finco's exclusive double contact

to drive line

Continuous one-piece drive line and
exclusive air insulated polystyrene
cross-over spacer

THE FINNEY COMPANY - 34 W. Interstate Street ¢ Bedford, Ohio

Write for beautiful color brochure Number 20-322, Dept. 310
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20 whate hew?

They're coming thick and fast.

by Rufus R. Turner

Solid-state technology has ex-
panded rapidly during the past 20
years. In 1945, semiconductor de-
vices consisted of germanium and
silicon point-contact diodes, copper-
oxide rectifiers, magnesium copper-
sulfide rectifiers, selenium rectifiers,
selenium photocells, copper-oxide
photocells, thermistors, and Thyrite
varistors. Now, we have dozens of
additional devices, each of which is
available in a great many types.

A great deal of glamour has at-
tended the growth of the transis-
tor, but the diode has not stood still.
Its family now contains many types
which perform special functions
hardly envisioned 20 years ago.

Zeners

The zener diode is one of the
most serviceable of modern special
types. This is a silicon junction
diode which has the peculiar cur-
rent-voltage curve shown in Fig. 1.
This conduction results from special
processing of the silicon and fabrica-
tion of the junction. Notice that for-
ward conduction (anode positive,
cathode negative) resembles that of
a conventional diode; reverse con-
duction (anode negative, cathode
positive), however, resembles that
of a conventional diode only up to

\\
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point Z—a critical value of reverse
voltage. At that point, the similarity
ceases, because the reverse current
increases abruptly and considerably,
due to avalanche-type effects within
the semiconductor.

This sharp breakdown at a speci-
fled reverse voltage has been utilized
for several purposes, the chief one
being voltage regulation. Fig. 2
shows the basic regulator circuit.
Limiting resistance R is chosen,
with respect to the diode character-
istic, so that the diode conducts
zener current—i.e., high reverse cur-
rent corresponding to the breakdown
region of the characteristic. As the
unregulated DC input voltage swings
widely, the resultant current through
R and X varies similarly; but the
voltage drop across diode X thus
remains almost perfectly constant
(see Fig. 1). Stages may be con-
nected in cascade for improved
regulation.

Zener diodes may be connected
back-to-back in series for AC reg-
ulation. These diodes are available
in a wide variety of breakdown-volt-
age ratings (from 2.4 to 200 volts)
and power ratings (from 250 mw to
50 watts). Applications are as a
voltage standard, voltage regulator,
wave squarer, clipper, or limiter.

Tunnel Diodes

The tunnel diode is one of the
most exotic members of the semi-
conductor family. The silicon (usu-
ally) or germanium (sometimes)
used to make this diode is heavily
doped, and the depletion layer (the
layer, between the P and N ma-
terials at the junction, in which no
carriers—holes or electrons—can
exist) is made extremely thin. At
very low forward voltage, a current
— called tunnel current — flows
across the junction. If the voltage
is increased further, the tunnel cur-
rent decreases to zero, after which
normal diode forward current flows.

This action gives rise to the pe-
culiar current-voltage curve shown
in Fig. 3. Here, tunnel current varies
from zero through A to B, and con-
ventional forward current is repre-
sented from B to C. Current is de-
creasing from A to B, while applied
voltage is increasing. This action
shows that the tunnel diode is a neg-
ative resistance in the A-to-B region.

The negative-resistance character-
istic may be used to obtain simple
amplification or oscillation. Fig. 4,
for example, illustrates a typical tun-
nel-diode oscillator circuit. In this
arrangement, R1 and R2 form a
voltage divider to reduce battery
voltage to the value (usually about
.1 volt) needed to bias the diode
midway between A and B in the
negative-resistance region of its for-
ward conduction curve (Fig. 3).
Capacitor C1 and inductor L1 are
chosen to resonate at the desired os-
cillation frequency.

Other applications of tunnel
diodes include frequency converter
(in receivers), voltage level sensor,
flip-flop, and computer memory
cell. The self-resonant frequency of
a tunnel diode is in the thousands
of megacycles (gigacycles).
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Fig. 1. Voltage-current curve of zener.
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Fig. 2. Zener diode used as regulator.

Fig. 3. Characteristic of tunnel diode.
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FOR ONLY $ 1.4 90§A5ER NET.
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BATTERY OPERATED
TESTS WITH POWER OFF
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® AUTO IGNITIONand VOLTAGE
REGULATORS, ETC.

ASK YOUR ELECTRONIC
PARTS DISTRIBUTOR FOR
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MANUFACTURED BY
WoRKMAN

SARASOTA FLORIDA
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CAR OWNERS SAY...

“Terrific,”” “‘Fabulous,””
“Improves radio 100%!"’

VERBA-MATIX

America's Prestige

REVERBERATION

The only system with

e 4 Transistors ¢ Heavy 7 oz. Ceramic-
Magnet Speaker o Complete Control
Panel (with Reverb % Control) ¢ No
Drilling, No Screws, for easy installa-
tion e Fits all Cars, Neg. or Pos.
Ground (12 volt) o All Speakers 2 to 40
ohms e No Noise Driving Over Bumps.

Made n USA  For complete details see your

Distributor or write PF-6

kinematix, inc.
2040 W, Washington Blvd.,
Chicago, lllinois 60612
Area Code 312 666-0066
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Fig. 4. Tunnel-diode oscillator circuit.

Tunnel diodes are available in
current ratings from 1 to 25 ma.
Typical forward voltage at the
center of the negative-resistance
slope is 150 mv.

Varactors

The varactor is a specially pro-
cessed and fabricated junction diode
which exhibits a voltage-sensitive
capacitance when a DC reverse volt-
age (anode negative, cathode posi-
tive) is applied to it. This bias volt-
age widens the depletion layer on
the junction in proportion to the
voltage value, thereby producing a
convenient way to obtain smoothly
variable capacitance with one minia-
ture component. Varactors are ob-
tainable in nominal capacitance
values from 1 or 2 pf to 500 pf,
with maximum operating voltages
from 10 to 120 volts.

Fig. 5 shows the basic circuit for
continuously variable tuning of an
RF tank circuit by means of a var-
actor. Resonant frequency is deter-
mined by the inductance of coil L1
and the capacitance of varactor D.
Varactor capacitance depends upon
the applied voltage E. Blocking ca-
pacitor C has high capacitance (.1
to .5 mfd) to provide low imped-
ance and have no effect on tuning; it
serves to block the DC control volt-
age from the coil—otherwise the
coil would DC-short-circuit the var-
actor. Choke L2 blocks RF energy
from the DC bias source.

Fig. 6 shows a varactor used in
a frequency-multiplier circuit that
delivers some multiple of any input-
signal frequency, without needing
DC power. In this arrangement, fil-
ter L1-C1 is tuned to the input fre-
quency (f), and filter L2-C2 to the
desired harmonic output frequency
(nf). Frequency multiplication re-
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Fig. 6. Varactor used as RF multiplier.
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sults from the distorting effect of
the nonlinear capacitance-vs-voltage
characteristic of the varactor. Since
the varactor is a reactive compo-
nent (its junction reverse resistance
is extremely high), it performs this
function with efficiency and little
loss. Varactor frequency multipliers
(harmonic generators) are used—
up to microwave frequencies—in
instruments, control devices, and
transmitters. For transmitter use,
varactors are rated from 30 to 50
watts and up to 120 volts.

Other varactor applications in-
clude resonant-slope amplification;
automatic frequency control; ampli-
tude, phase, and frequency modu-
lation; and flip-flop operation.

Four-Layer Diodes

The four-layer diode (Fig. 7A)
contains alternate N and P regions
in a single semiconductor chip:
NPNP. Hence, there are three PN
junctions in this device, and they
act electronically as two direct-
coupled transistors (one NPN and
one PNP), with the output of one
fed back to the input ot the other.

The action of this diode takes
place in the following manner:
When the device is forward-biased
(i.e., the end P layer connected to
the positive terminal of a low-volt-
age DC source, and the end N layer
to the negative), an extremely small
current will flow. If the voltage then
is raised momentarily to the critical
(firing) value for the particular
diode, the current will rise abruptly
to a high level and will continue to
flow even when the voltage is re-
duced somewhat. Therefore, the
diode can be switched ON by temp-
orarily raising the supply voltage
(or applying a momentary pulse in

o Please turn to page 63
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Fig. 5. Varactor diode in tuned circuit.

Fig. 7. Circuit using four-layer diode.




multiple socket

SPEED plus
ym ACCURACY

CREATES

MORE
PROFIT

;{'ell more tubes per customer / fave call-backs / .?atisfy more customers

Basic for the
professional
service shop

B & K MODEL 700 DYNA-QUIK *Makes test under

DYNAMIC MUTUAL CONDUCTANCETUBE TESTER ~ ~ condiions

with obsolescence protection

Everyday use by thousands of professional servicemen has proved its TESTS All TV and Radio Tubes,
speed . . . its accuracy . . . its efficiency. Old and New

You can quickly check all the tubes in the set, detect hard-to-locate

weak tubes that need replacement...and sell more tubes. Provides TESTS Nuvistors and Novars
multiple-socket section to quick-check most of the TV and radio tube

types the true dynamic mutual conductance way*—plus simplified TESTS 10-Pin Tubes

switch section to check new tube types in Dyna-Quik emission circuit.
Also includes provision for future new sockets.

. TESTS 12-Pin Compactrons
Makes test under set-operating conditions. Checks each section of multi-

section tubes separately. Checks for all shorts, grid emission, leakage,

and gas. Makes quick “life” test. Exclusive adjustable grid emission z:lst:gse';;;zzf;g:":'nzuh::;
test provides sensitivity to over 100 megohms. Insures your reputation. Industrial Types ’

Quickly pays for itself. Net, $17995
See your B & K Distributor or Write for Catalog AP 21-R

NEW TUBE INFORMATION SERVICE B & K MANUFACTURING CO.

Keep your tube tester up-to-date. |
Subscr}i’be now to tube information W DIVISION OF DYNASCAN CORPORATION
1801 W. BELLE PLAINE AVE.-CHICAGO, ILL. 80813

gervice, available every 8 months.
Canada: Atlas Radio Corp., 50 Wingold, Toronto 19, Ont.
Export: Empire Exporters, 123 Grand St., New York 13, U.S.A,
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Revolutionary!

wa 2eSCANNEP
'M moser M-119

@ Instantaneous scan

@ All electronic three-sector beam—no
mechanical rotator needed

©® Extremely compact—easy to assemble

® 7.75 db directional gain—23 db front
to back ratio

@ Costs 30% less than old-fashioned ro-
tator driven heam arrays

Contact your Antenna Specialists

representative for full details.égy
the

ﬁﬁ/

antenna 3 ®
specialists co.

12435 Euclid Ave., Cleveland, Ohio 44106

Stripes of Quality - ®
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SQUARE-WAVE
TESTING

for Inductors

More on modern component-check techniques. . .
by Robert G. Middleton

P—

Continuing our series of articles on “Advanced Service Techniques,” the article
on this page deals with the analysis of inductances by square-wave testing pro-
cedures. Following an introductory article on the square wave itself (April 1965
PF REPORTER—"Advanced Techniques for Future Servicing”), last month’s article
on testing resistances introduced you to square-wave testing, and mentioned certain
inductive effects that are found in some types of resistors. Next month’s article
will explain the testing of capacitances. We will then progress into the testing
of three-terminal networks that contain combinations of all three—resistance, induc-
tance, and capacitance. When the only visible portion of a component pack is a
set of three leads, these special tests are one of the few ways you can identify
what's inside or whether a defect lies hidden therein.

The techniques outlined can be carried out properly only with a triggered
scope of the variety described in the March 1965 PF REPORTER article “Learning
About Triggered-Sweep Scopes.” Few service shops have such an instrument avail-
able; they are found mostly in television broadcast stations, electronic and research
labs, and of course a few truly forward-thinking shops. If you can find any way
to gain the use of such a scope, for even a few hours each month, take advantage
of the opportunity to familiarize yourself with its operation and to practice the
testing techniques we’re outlining in this series. The time will come when much
of your servicing work will require a scope like this; a lot of your present trouble-
shooting could be greatly simplified by a high-quality triggered scope on a rollabout

cart in your shop.
—The Editor.

Every coil has capacitance and
resistance, in addition to its nor-
mal inductance. Each turn exhibits
capacitance to each adjacent turn;
overall, this is called the distributed
capacitance of the coil. Resistance
in a coil is usually minimal, and
consists of the resistance of the wire
itself. Distributed capacitance com-
bines with the inductance to reson-
ate at a particular frequency.

For example, Fig. 1 illustrates
the square-wave test of a 21-mc TV
IF coil. The coil has comparatively
low resistance, and rings as shown
in the photo. If the coil is defective,
the ringing waveform damps out
much faster, has a different fre-
quency, or doesn’t ring at all. If the
low-cap probe is omitted, the coil
rings at a lower frequency because
it is shunted by more of the scope’s
input capacitance.

Low-Q Coils

Coils which have substantial re-
sistance will not ring in a square-
wave test. The I?R loss in the re-
sistance causes such rapid damoing
of the ringing waveform that it de-
cays to zero before the first cycle
is completed. The result of a square-
wave test on a low-Q coil is seen
in Fig. 2. The amount of tilt along
the top and bottom of the wave-
form is related to the impedance
of the coil. Observe that the tilt at
the top is not the same as that along
the bottom. This is because this iron-
core inductance is nonlinear—its

value varies as the test voltage
changes.

When the output from the square-
wave generator is low (and scope
gain high), there is little tilt of the
flat portions of the waveform (Fig.
3). On the other hand, when the
generator output is high, there is
very noticeable distortion. Of course,
if there is a defect in the iron-core
coil, distortion may show up even in
low-level tests.

A good square-wave generator
will apply up to 100 volts peak-to-
peak to an inductor and will supply
up to 160 ma of peak-to-peak cur-
rent. This output is sufficient to test
the majority of coils found in TV
receivers. Be careful about touching
a test circuit operating at square-
wave voltages in this range—you
can get an unpleasant shock.

Effect of Inductance

The rise of a square wave is
slowed down when capacitance is
shunted across the output terminals

paue wave] L Lontoar
CENERATOR | |
- -:III-'I'—--cr ' O
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(A) Setup

(B) Waveform

Ringing test for air-core coil.

Fig. 1.



ALL NEW rron

100% G TESTS ..

No Emission Tests.
No Compromise!

®

MULTI-SOCKET
SPEED...

No Compromise
In Accuracy!

NEW _
\\\G\\-smsm\nﬂ
LEAKAGE AND
gAS TESTS!

From the laboratories of the world's leading tube
tester manufacturer comes the model 799 “Mustang”’
—a completely new tube tester.

Multi-socket tube testers used to have two serious
drawbacks: circuit limitations made them obsolete
overnight and, at best, no more than 10% of their
tests were actually mutual conductance. But the
Hickok '‘Mustang’' doesn’t compromise; it delivers
honest mutual conductance tests. And a unigue Cir-
cuit approach, together with an easily replaceable
accessory socket panel, makes it “‘circuit ready”’ for

Vilcia g

DESOLESCENCE
PROTECTION

Reslistic, Practical
No Compromise!

MUREPRUHT
Because you'll Sell
More Tubes. -

Sell Them

Honestly!

ODEL 799

W $19995

any possible new tube types.

A solid-state power supply gives increased accuracy
and dependability. An all-transistorized gas and leak-
age test circuit sets a new standard of reliability for
spotting “‘tricky’" tube defects that can ‘chew up”
your profit. You can actually read interelementleakage
to 50 megohms; gas grid leakage effects to 0.1 pa!

We call it the *“Mustang'’ because it uses fresh, new
engineering ideas and because it gives you a real
opportunity to break into new profits.

See it at your Hickok distributor or write for circular TT799.

THE HICKOK ELECTRICAL

INSTRUMENT CO.
10566 Dupont Avenue, Cleveland, Ohio 44108

Represented in Canada by Stark Electronics, Ajax, Ontario
Internationally by Hughes International, Culver City, Calitornia
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SQUARE-WAVE LOW-CAP
GENERATOR PROBE

kY Z

(A) Setup

(B) Waveform
Fig. 2. Iron-core test results differ.

of the generator. Hence, we might
expect that the rise would be
speeded up when inductance is
placed across the generator output,
as depicted in Fig. 4A. The wave
does actually rise faster (Fig. 4B),
accompanied by overshoot and ring-
ing.

Fig. 5 shows how rise time is
measured when a square wave rings
and overshoots. Zero and 100% are
defined by the flat-top portions of

the waveform; rise time is meas-
ured from the 10% point to the
90% point. The overshoot extends
above the 100% level; during the
ringing interval, the voltage oscillates
above and below the 100% level.

Referring back to Fig. 4B, we see
that if inductance is zero, there is
no overshoot. An inductance of 5
mh produces substantial overshoot.
An inductance of 10 uh produces
much more overshoot. Other things
being equal, the height of the first
overshoot pip is directly propor-
tional to the inductance value. This
fact is useful in comparing or meas-
uring small inductance values. It
permits streamlined tests of replace-
ment coils at the service bench.

If you make the test depicted in
Fig. 1 with an ordinary service-type
scope, you will see little or no over-

TR e e
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Fig. 3. Waveform with low-level signal.

LOW-CAP

SQUARE-WAVE
GERNERATOR PROBE
o -
: ?
—8 | /O
L
r
{ i

(B) Waveform
Fig. 4. Shunted inductance will ring.

shoot or ringing, because the IF coil
rings at a frequency which is prac-
tically out of the scope’s passband.
On the other hand, a 15-mc trig-
gered-sweep scope has usable re-
sponse at 20 or even 25 mc—which
permits a useful ringing test.

If you make the test depicted in
Fig. 1 with a 40-mc IF coil, you will
observe no overshoot or ringing,
even on a triggered-sweep scope
with responses past 15 mc. The rea-
son is that the ringing frequency is

o Please turn to page 67
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MODEL 627

NTENNACRAFT |

LIST PFRICE

DESIGNED

FOR

COLOR
RECEPTION

OHM VHF ANTENNAS

$12.95

LIST FRICE

MODEL 626

Antennacraft offers these two models of 75
ohm TV antennas that require no matching
balum at the antenna. (Only at the set must
a balum be used to convert the 75 ohm lead-
in to match the 300 ohm input of a standard
TV set.)

Antennacraft’'s 75 ohm antennas are unlike
others because they are designed for 75 ochms

Sold only through dealers.

impedence. A P-239 fitting is supplied and
can be used with either RG11/U or RG59/U
coaxial cable. Ignition noise and other inter-
ference is not picked up by this shielded cable.
These high quality TV antennas are guaran-
teed for better color reception.

BETTER BUILYT FOR BETTER PERFORMANCE

TENNACRAFT

Channal Selector
TYANTENNAS
BURLINGTON, 10WA

—_—
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Get The GENERATOR That Has EVERYTHING!

4.SINGLE COLOR BAR

3.68MC color reference signal,
gives positive, simple color performance check

3.EXCLUSIVE 5:4 CROSSHATCH

Faster convergence, easier linearity checks

2.GUN
KILLERS

Check
all three
color guns,
speed
purity checks

1. READY
FOR THE
FUTURE

Broad-Coverage
signal for
VHF and UHF.
Interchangeable
CRT assemblies
handie a//
color tubes

1. Ready For The Future—Untuned, broad-
coverage RF signal injects signal directly into
antenna terminals, covers both VHF and
UHF. Interchangeable CRT assemblies
assure coverage of all present and anticipa-
ted color tubes, including new 28" tubes.

2. Gun Killers—Individual pots and switches
control each of the CRT guns separately. You
can check the picture for emission, gas,
shorts, in addition to individually checking
the R-Y, B-Y and G-Y signals.

3. 5:4 Crosshatch—Means more vertical lines,
more horizontal lines and complete screen
coverage including hard-to-converge areas
at the edges.

;—*—

b.
500-DOT
PATTERN
0.1 psec dot-
smallest
anywhere !
Complete screen
coverage,
more accurate
convergence

6. SEPARATE
HORIZONTAL
& VERTICAL
BARS

Spot vertical
and
harizontal
misconvergence
faster, speeds
over-all job

4. Single Color Bar_Simplified color reference
bar at 3.58MC color burst frequency for
definite color performance checks, impos-
sible with gated rainbow generators.

5. 500-Dot Pattern— Superior to 150-dot system
because dot size is smaller (actual size, 1
line or 0.1 usec) for accurate convergence
and complete screen coverage—no blank
spots.

6. Separate Horizontal and Vertical Bars—
Quickly determines major areas of mis-
convergence, saves time by showing you
where to start first.

THE HICKOK ELECTRICAL INSTRUMENT CO.

10566 Dupont Avenue - Cleveland, Ohio 44108
Represented in Canada by Stark Electronics, Ajax, Ontario
Internationally by Hughes International, Cuiver City, Cal.
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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.

& twa pogition
snap-fock

2 Models: Mo. 43H corved nose and Mo. 42H
straight — Ask your distribetor to show
you Xeelite Seizers today.

XCELITE, INC., 18 Bank 5t., Orchard Park, N. Y.
Canada: Charles W. Pointon, Ltd., Toronto, Ont.
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STATE

for Inductry

take the place of electro-

mechanical units.

by S. E. Lipsky

Solid-state relays have made their
appearance in many forms in re-
cent years. Perhaps the most famil-
iar application is in the switching
circuit of low voltage DC-to-DC
converters for mobile-radio power
supplies, taking the place of vibra-
tor-type power supplies. Other ap-
plications are in telephone and tele-
graph circuits, as well as in indus-
trial control circuits. In all of these,
some unique properties of this de-
vice are utilized.

Description

Any relay is a device in which a
set of contacts is controlled (made
to open or close) by power from a
separate, independent circuit. For
example, it may be necessary to
switch many amperes of current on
or off in one circuit, but the con-
trolling energy—from another cir-
cuit—is only a few milliamperes. Or,
it may be desirable to have one cir-
cuit control a multiple array of cir-
cuits, perhaps using double-pole
double-throw, triple-pole double-
throw, or other complex switching
arrangements.

If a relay is thought of simply as
a “black box,” an input signal (or
condition), appropriately applied,
will result in certain desired output

CALLFC TR
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Fig. 1. Switch equivalent of transistor.

conditions. Although it is not an
amplifier, a relay can be thought of
as acting as an amplifier in the sense
that a small input change (as little
as a few milliamperes) can effect a
large output change (up to many
amperes)

The application of semiconduc-
tors to form solid-state relays results
from certain properties character-
istic of solid-state devices. Fig. 1
represents an NPN transistor in its
simple two-diode equivalent form.
In the usual configuration (common
emitter), the transistor is biased so
it doesn’t conduct. In other words,
if base current is zero (base ground-
ed), the diode comprising the base
and emitter is not conducting; thus
the diode comprising the collector
and base is open (doesn’t conduct
either). Collector-to-ground imped-
ance is the back resistance of the
diode. By proper choice of semicon-
ductor properties, the collector-to-
ground impedance can be made ex-
tremely high in the unbiased con-
dition.

If the base is fed sufficient cur-
rent (bias), the base-to-collector
diode will conduct heavily. This
means that the collector will appear
to be grounded, or nearly so. The
two conduction modes just dis-
cussed are the basis for use of the
transistor as a relay; one mode is
the high-impedance or OFF state,
the other is the low-impedance, or
ON, state. The operation dzscribed
is in reality a switching action; but it
is a modified one. Semiconductor
characteristics are such that, if the
amount of current fed to the base
is continuously raised, the collector
current will increase to some point
and then remain fairly constant no
matter how much further base cur-
rent is increased. This condition is
called saturation and represents the
maximum current the transistor can
carry in its ON state.

This simple switch is thus the
basis for all solid-state switching and
control circuits. A circuit connected
to the collector will be connected
effectively to the emitter whenever
base bias is increased enough to
cause saturation.

When the base is grounded, the
collector connection will be removed
from ground. There are two slight
limitations to a solid-state relay. The
switching action is not perfect, for
there is still a small resistance be-

e Please turn to page 72
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Notes on Test Equipment

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

by Allen B. Smith

Low-Cost Color Generator

During the past few months, several color-bar and con-
vergence-pattern generators have been described in “Notes
on Test Equipment.” The design and function of these
instruments has varied only slightly, with most using a
series of multi-vibrator or blocking-oscillator dividers to
derive 15,750-cps and 60-cps synchronizing pulses from
the 189-kc crystal oscillator. Convergence patterns are

P

“My shop’s been loaded...
since I've had
my FCC License.”

“And | could kick myself for not getting it sooner. I'm pulling in
all kinds of mobile, marine and CB business that [ couldn’t touch
before ; have even had some calls to work on closed-circuit television.
I’ve hired two new men to help out and even with them, I'm two
weeks behind.”

And so it goes, Once you have that FCC Ticket, you open the door
to all kinds of new business. And that's not all. The knowledge you
need to pass the FCC exam gives you a fundamental understanding
Fig. 1. Color-signal generator employs time-proved circuits. of all electronics. You'll find you can do more work in less time . . .

formed from these two basic signals. The color signal is work on almost any kind of electronics gear.

generated, using the offset-carrier method, by a second What's the best way to get a Commercial FCC License . . . and still
crystal-controlled oscillator operating at 3.563795 mc. The keep up with your work? Thousands of men will tell you “Cleveland
Seco Model 980 Color Signal Generator shown in Fig. 1 Institute of Electronics™. CIE has been preparing men for FCC
follows these same general specifications, providing a full Li_cens_e exams since 19.34. V\.’hat’s more, -hey back their Home Study
set of color bars and the convergence patterns listed in Licensing Programs with this remarkable money-back offer:
the Specifications box. A CIE FCC License course will quickly prepare you for a Commer-
A block diagram of the Model 980 is shown in Fig. 2. cial FCC License. If you fail to pass the FCC examination ... on
From this, the manner of dividing the basic 189-kc signal the very first try . . . after completing your course, CIE will refund all
and of mixing the pulses is shown clearly. All information your tuition. You get an FCC License . . . or your money back!

passes through either the video mixer and the phase in-
verter or the phase inverter alone prior to being combined
with the RF signal in the modulator.

Send coupon today for CIE's FREE nformative booklet “HOW
TO GET A COMMERCIAL FCC LICENSE”. Cleveland Institute
of Electronics, Dept. PF-23, 1776 E. 17th St., Cleveland. Ohio 44114,

SEND COUPON TODAY FOR FREE BOOKLET
I B,
| Cleveland Institute [“How To GET A :
| of Electronics cOoMMERCIAL | |
| 1776 E. 17th St,, Dept. PF-23 FCC LICENSE | |
| Cleveland, Ohio 44114 [ L 1 1|
| Please send FREE Booklet “HOW TO GET A COM- ‘ o |
I MERCIAL FCC LICENSE'", without obligation. 4 |
I Y our occupation S N . — |
l Name — -~ ___Age :
| (please print) |
l Address . -~ ___ County._ 1
COMPOSITE RF
SIGIAUDIO o MARKER | q i I
City o __State Zip. _
I A leader in Electronics Training. .. since 1934 |
Fig. 2. Monostable multivibrators give frequency division. | L ————.——————————— d
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“Costs a bit more

than 1transistor
VHF amplifiers.”

"It should—it has two transistors.”

‘“Fine, but is it worth the difference?”

“You bet, when you measure the couple

extra dollars against the many hours

of superb TV reception you will enjoy.”

“Tell me more.”

"The new Blonder-Tongue Vamp-2 outperforms
all home VHF amplifiers on the market, tube or
transistor. Brings in sharp, clear pictures.”
“‘But, what’s the real advantage

of two transistors?’’

"More signal power, lower noise for
snow-free reception.”

‘‘But, | hear transistor units can overload
from strong local TV stations?”’

"Not this one, that's where the extra

transistor pays off.”

‘“I’ve got two sets.”

"The Vamp-2 delivers strong signals to two sets.
It has a built-in splitter. Great for color TV.
List $38.95."”

‘‘Supposing | don’t want to lay out the

few extra dollars for the Vamp-22?"’

"Simple solution. The new Blonder-Tongue lf :5
Vamp-1... the best one-transistor model g ';

on the mCtrke'[. Lists at $25.50-“ (This message was paid for out of the gross profits of | * [
BLONDER-TONGUE. 9 Alling St., Newark 2, N.L)  “agi
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Fig. 3. Schematic is typical of the six
multivibrator frequency-divider stages.

The schematic in Fig. 3 shows one
of the frequency-dividing multivibra-
tors used in the Model 980. Compo-
nent values are typical for all six di-
vider circuits (the 15,750-cps divider,
however, has no frequency-control
potentiometer). In the divider shown
—the 31.5-kc multivibrator—every
sixth pulse of the 189-kc oscillator sig-
nal triggers the multivibrator action.

Operation of the cathode-coupled
monostable multivibrators depends
upon the fact that the circuit has one
phase of its cycle in which it will rest

Seco Model 980
Specifications

RF Output Frequency:
Factory-adjusted to channel 3,
but tunable to either channel 2
or channel 4 by tuning the RF
oscillator coil.

RF Output Level:

In excess of 1000 v at output
impedance of 300 ohms, bal-
anced.

Method of Bar Generation:

Keyed - offset - carrier principle;
generator frequency offset 15,750
cps from color-receiver reference-
oscillator frequency of 3.579545
mc. Subcarrier keying provides
bars.

Patterns Available:

Keyed rainbow, vertical lines
(9), horizontal lines (6), cross-
hatch, and dot patterns.

Power Requirements:

105-125 volts AC, 60 cps, 40
watts

Size (HWD):

634" x 118" x 61"

Weight:

10 lbs
Price:

$119.50

until triggered into its unstable phase
by an input pulse. During the transi-
tion from that unstable state to its pre-
ferred stable phase (a time essentially
determined by the RC constant of C14
and R21) the circuit is insensitive to
successive input pulses. After reaching
the stable state once again, however,
the next input pulse to arrive will again

® Please turn to page 69




ORE SALES!

IT'S AS SIMPLE AS THAT! And with ANTENNACRAFT
Antennas Reception is at it's very BEST!

Just a little extra care and a little extra effort goes into An-
tennacraft—and it shows—in the appearance of the product
and in the sharp, clear pictures on your customer's television
set.

The new UHF-VHF TV sets need a combination UHF-VHF an-
tenna to take advantage of the total programing available. An-
tennacraft’'s Channel-Spanners are all channel antennas, VHF
2 to 13 and UHF 14 to 83 and are designed to be used with
these new sets with only one lead-in.

Antennacraft’s Channel-Spanners produce snow-free, ghost-free
pictures to the far edge of the UHF class B signal area. Maxi-
mum signal response is obtained from VHF and FM stations to-
gether with good picture quality at the class B distance and
throughout the medium fringe areas.

If you are not already using Antennacraft products, contact
your distributor for full information on all fine Antennacraft
products. Find out for yourself how that “little extra" pays off
in bigger profits for you.

FOR CHANNELS 2 TO 83
UHF - VHF -FM

CANTTENNA RN
CEIANMNMEL-SPANMER

= |

BETTER BUILY FOR BEVTTER PERFORMANKS

TENNACRAFT

Automatic Channel Selector
TYANTENNASY
BURLINGIDN, 10OWA
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