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TO UHF CONVERTERS

The Model “A”, the only URF converter
you can show and sell with pride. Designer
styled in beige and tan to blend with today’s

decor . . . to harmonize with modern TV
cabinet design. Standard waited . . . and
tested, analyzed, and re-tested until they
could bring you the quality instrument you
and your customers have a right to expect
from the leading manufacturer of tuners. As
a result, you now have a converter which is
beautiful, profitable, and dependable.

Contact your Standard representative ...
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YOU CAN SEE

New low-noise, shielded tuner
permits fine tuning for all 70 UHF
channels. Functions perfectly
with eolor or black and white sets.
Two simple controls: one for
VHF, UHF, and “off” . . . the
other for channel selection and
fine tuning. The “SK” installs in
about a minute with just a screw-

driver.
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POWER IN
PROMOTIONAL
SUPPORT with a first

order of 12 units or more, Stand-
ard supplies 3 newspaper ad mats

. 3 radio spot scripts . . . ma-
terials for a powerful TV spot

. 2-color catalog sheets . . . a
giant (3" x 6') 2-color window
banmer . . . a counter card . . . as
many pre-printed jumbo post
cards as you can use PLUS hard
hitting ads in TV, Guide.

@ } Feature this exciting counter-top

.—J display carton

or write

TRIES, INC.

Formerly Standard Coil Products Ca.. Inc., Mekrose Park, lllinois / WORLD'S LARGEST MANUFACTURER OF TELEVISION TUNERS




How to trace the sequence of action in various models.

by Forest H. Belt

Record-changer servicing is a segment of the elec-
tronics business that seems to grow with each passing
year. Record changers just keep on increasing in num-
bers, and are seemingly destined to be around for years
to come. Too, they have seen countless improvements
through the past several decades, and have enjoyed
steadily increasing popularity through all these years
of development. By its very numbers, the record
changer is an important part of the electronics busi-
ness. And servicing these units can be a very reward-
ing undertaking for any service technician.

Basically Simple

There are some servicemen who don’t want to bother
with record changers. They offer various excuses, and
find countless reasons for turning down changer jobs;
the true reason is generally that they don’t thoroughly
understand the mechanical operation. If this is why you
don’t service changers, or accept them only grudgingly,
you’re missing a good bet. Changers are not really that
complicated. They can be analyzed as a chain of oper-
ations, exactly as you analyze an electronic circuit that
performs certain definite functions. If you can analyze
one, you can learn to apply the same sort of reason-
ing to any other. Thus, with a little familiarization, you
can become expert in a very short tiine.

All record changers have one thing in common: their
purpose. They must drive a turntable at a predeter-
mined speed to “spin” the records, provide a support
for holding unplayed records, and drop the records one
at a time as each is played. In the latter process, the
tone arm must be raised clear of those records on the
turntable and moved out of the way of dropping rec-
ords, placed back in the starting groove no matter
what the record diameter, and returned to a resting
position when the last record is played. No matter what
brand or style of changer you encounter, you’ll find
all these functions are provided. The only real differ-
ence lies in the means used to perform each function.

More elaborate changers include accessories that
make them seem more complicated. Vacuum cleaners
on the tone arm endeavor to keep the record clean.
Stylus brushes cither “sweep” the record or brush
across the stylus during the change cycle. Leveling de-
vices show the operator when his turntable is precisely
level. The important point for you to remember is that
none of these accessories should confuse the basic is-
sue—servicing the changer mechanism. Just as you
ignore many of the circuits in a television receiver, and

look for a fault in only the stages where trouble is sus-
pected, you can learn to analyze a record changer in
the light of only that section which is malfunctioning.
Let’s look at some of the ‘“stages” of a changer me-
chanism, and see just how mechanical troubleshooting
is done.

The Primary Functions

The “stages” of a changer mechanism are divided
into certain primary functions, just as there are sec-
tions of a television set for various purposes. Fig. 1
shows a block diagram of the interdependence between
various sections of a record-changer mechanism. Re-
member these “stages,” and understand the need for
each; they are the building blocks for a thorough knowl-
edge of changers.

The turntable-driving device is probably the most
important, for all other functions usually depend upon
rotation of the turntable. As it goes around, it actuates
and drives various slides, gears, wheels, and cams to
initiate each of the record-changing functions. Thus,
the very first step in servicing a troublesome changer
is to make sure the turntable is being driven firmly,
freely, and smoothly. Many seemingly unrelated com-
plaints can be traced to turntable drive faults, as you
will see presently.

Next in sequence is the trip mechanism. The trip can
be actuated manually by a “reject” switch or automa-
tically at the end of each record by the tone arm. In
Fig. 1, note the “feedback” loop from the tone arm to
the trip device. The automatic-manual switch is pro-
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Fig. 1. Block diagram of changer mechanism shows sequence
of functions, same as a similar diagram for electronic circuit.
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ARMATURE

Fig. 2. Changer motors of two-pole variety are easily disas-
sembled for repairs or cleaning. Note bearing for each end.

vided in some changers to disable the “feedback” loop
(which is a mechanical linkage), bypassing the auto-
matic action of the changer mechanism.

The trip device is merely a means for starting the
cycling cam into operation. It is the cycling cam that
actually drives each of the various cycling functions,
usually through a timing device of some sort that deter-
mines the exact sequence of operations.

In most machines, a sensing device determines when
the last record is dropped. When no more records re-
main on the support, the end of the change cycle is
altered—the arm sets down on its rest instead of on a
record, and usually the machine shuts off.

The chart in Fig. 1 can be an excellent troubleshoot-
ing aid. Suppose you want to do a thorough job on a
record changer, carefully checking all operations. Start
at the left and work your way to the right across the
chart, checking each operation in the changer you’re
servicing. So you’ll know what to expect in each
“stage,” let’s go over each one in detail. Different
models use different mechanisms to perform each func-
tion, and you will want to understand all the basic
types. At the same time, we’ll discuss typical trouble
symptoms and cures.

Turntable Drive Systems

For discussion purposes, and for troubleshooting, we
prefer to subdivide the drive system into its major parts:
the motor, the speed-changing device, and the actual
drive components. Each part has its own characteristics
and troubles, and each varies from model to model.
Changer Motors

Expensive changers frequently use the costly hyster-
esis synchronous motor. These motors seldom cause
hum in the changer pickup circuits, because of their
construction. Since they are sealed, repairs are im-
practical. Should one of these motors become noisy, or
vibrate too much, it is wise to replace it without hesita-
tion. The changer that uses one of them is undoubtedly
a high-quality unit, and the owner is not so likely to
quibble over cost if it means perfect operation.

In many of the medium-priced changers, the shaded
four-pole motor is quite popular. This unit is relatively
free from stray hum fields, at least compared with its
less expensive two-pole counterpart. It normally runs
quite smoothly, with little “chatter” of either the lamin-
ations or the armature. Trouble usually occurs when a
bearing becomes defective, or a winding opens. If ex-
cessive vibration occurs, simply replace the unit, for
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STEPPED GROOVES
STEPPED MOTOR SHAFT

Fig. 3. Stepped motor shaft for changing speeds. Note idler
plate raised and lowered by moving over stepped grooves.

repairs are seldom worthwhile. Some of these motors
use shielding that makes access difficult.

The simple two-pole motor has been found satis-
factory for most changers, and is popular because of its
price. Modern designs and shielding have produced
units that are far more hum-free than older units of
this type. Also, with the advent of ceramic and similar
types of high-fidelity cartridges, hum pickup has been
reduced; hum trouble was most noticeable when a two-
pole motor was used in a changer with a magnetic or
moving-coil type of cartridge.

Two-pole (and some four-pole) motors use an open
type of conmstruction, making them prone to accumu-
late dust in the armature over a period of months or
years. Too much accumulation causes sluggish oper-
ation and loss of power; a few will become so dirty as
to stall during the change cycle or refuse to start the
turntable without a “push.” The motors can be easily
disassembled, as shown in Fig. 2, and cleaned thorough-
ly with alcohol. During reassembly, a very small amount
of solid (wheel-bearing) grease can be added to each
end bearing; beware of oil, for it will simply run down
into the motor, hastening the dust accumulation.

Speed Control

This device is easily found in most changers, as it is
connected to the speed-change switch—which is readily
visible. In some systems, the switch is connected via a
mechanical linkage to a small plate that carries three
(four, in a four-speed unit) idler wheels or pulleys of
differing sizes. Shifting the switch moves the proper
idler into contact with the other turntable-driving com-
ponents, providing a drive ratio that, produces exactly
the speed desired.

Another speed-control system uses a stepped idler
wheel. When the speed lever is moved, the speed-idler
mounting plate moves over a stepped section of the
main deck plate; this moves the idler wheel up or down,
and places the proper step in contact with the driving
wheel.

The most popular modern system is similar, except
that the motor shaft is stepped instead of the drive
idler—see Fig. 3. The speed-change lever merely moves
the idler plate over stepped grooves on the main deck,
raising or lowering the idler to the proper step on the
motor shaft,

A few elaborate changers provide means for varying
the speed smoothly instead of in steps, or for “fine-tun-
ing” the speed to precise accuracy. This is done by
means of a tapered idler, over the surface of which



Fig. 4. Removing idler wheel from its shaft (near index
finger) is simple matter of pulling clip. Note the washers.

the drive wheel can be moved to change the drive
ratio and vary the speed.

From a troubleshooting standpoint, about the only
things that normally happen to the stepped type of
speed control are slippage or misalignment. Alcohol
cleaning will take care of the former. Misalignment can
be caused by a bent speed-idler mounting plate, a bent
stepping plate, a bent or broken stepped idler, or a bent
motor shaft. In many cases, careful straightening can
effect a cure; in others, replacing the warped com-
ponent is the quickest and most dependable repair.

In the continuously variable spced control, slippage
is the most troublesome fault. Since they are usually
made of rubber, hardened or deteriorated tapered id-
lers might cause the trouble, in which case a replace-
ment is necessary. In most, however, a thorough alcohol
cleaning will stop any slippage.

Turntable Drives

There are only two basic drive mechanisms used in
modern changers—idler-wheel and belt drives. The
simplest of these is the idler wheel that is held against
the motor drive shaft and in contact with the inner rim
of the turntable. As the motor turns, the idler turns,
and drives the turntable.

Other, more elaborate idler drives use one or two
intermediate idler wheels, particularly where several
speeds are involved. One of the idlers between the
motor shaft and the turntable may be the speed idler
mentioned earlier. No matter how many idlers are used,
the sequence is easy to trace, and troubleshooting steps
that apply to one idler apply to all.

You’ll encounter a few idler drive systems in which
the idler contacts the turntable on the underside of its
flat surface, instead of on the rim. Actually, this makes
no difference whatsocver in analyzing or servicing the
system, for the same principle applies to these as to
other drive mechanisms.

Somewhat different from the idler-wheel arrange-
ment is a system that is popular in more expensive
changers—the drive belt. Using a belt drive scems to
eliminate the effects of age on the speed of a machine,
for the drive pulleys are metal and cannot shrink or
develop flat spots; thus, the drive ratios are kept con-
stant.

The motor shaft drives, through a rubber belt, an-
other pulley which supports a second belt. The second
belt usually drives the speed idlers, or a stepped speed

R
Fig. 5. Velocity trip system, with arm and pawl. Below the
changer deck, motion of tone arm is transmitted to trip arm.

idler. The speed idler transmits energy to the turn-
table through a drive idler. Thus, you see, even the
belt arrangement is something of a hybrid system. In
very rare cases, a belt drives the turntable directly from
the speed pulley.

In a few older sets, you may find a turntable that is
gear-driven. This is rarely seen nowadays, and is barely
worth mentioning. If you encounter one, it should be
little problem to trace the gear train.

Drive systems are early victims of age, as a rule. Oil
seeps onto the drive surfaces, causing slippage. Rubber
surfaces become hard, cracked, and brittle, causing
variations in turntable speed (wow) and frequent stall-
ing in cycle. Dirt can build up inside the center holes
of idler wheels, causing sluggish action and resultant
stalling.

A common occurrence in some models is the
“bumpy” idler wheel, which causes “wow” in the
sound. A flat spot may be pressed into a rubber idler
wheel when it is left in contact with another idler wheel
or shaft for extended periods. When the idler revolves,
the bump causes a rise and fall in the speed of the
turntable. Many changers disengage the idlers when
the unit is “off,” eliminating this problem.

“Bumpy,” cracked, or brittle idler or drive wheels
must be replaced, whether they are on the speed-change
plate or driving the turntable. Each good idler should
be removed from its shaft and cleaned thoroughly with
alcohol, and the mounting shaft cleaned. (Most idlers
can be removed easily by pulling a clip—as in Fig. 4.)
A small piece of sandpaper rolled up and inserted a
few times in the hole of the idler whee] will remove any
metal filings that might cause binding.

Remember, at least 909 of the troubles that affect
turntable speed, or cause stalling of the changer during
its cycle, can be traced to slipping or binding in the
drive mechanism. So, whenever you are servicing a
changer for any reason, be sure to clean all the drive
parts thoroughly—including the turntable drive surface.
And if any of the parts are warped or bent, or if any of
the rubber surfaces are brittle or cracked (even a little),
replace them. Youw’'ll be adding callback insurance that
you can’t buy as cheaply in any other type of electron-
ics servicing. The cost is low in time and material, and
the dividends are enormous.

Trip Mechanisms
The trip mechanism used in most modern changers
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Fig. 6. Action diagram indicates how each part of tripping

assembly actuates next operation, begun by arm movement.

is the velocity type. This arrangement has been used
in one form or another for quite a few years, but some
manufacturers have incorporated other types in their
changers. Even in models that used a form of electri-
cal tripping, the velocity trip was used to initiate the
electrical action.

Velocity trip action draws its name from the sudden
increase in tone-arm tracking velocity when the needle
enters the eccentric leadout groove in the center of a
record. As the tone arm follows the moduluated grooves
of a record, a trip arm (see Fig. 5) follows the move-
ment of the tone arm. As the tone arm nears the center
of the record, the trip arm (sometimes connected to a
trip linkage) nudges a trip pawl. This nudge is very
slight, and a slight projection on the turntable hub
pushes the pawl back with each revolution of the turn-
table. .

As the tone arm enters the leadout groove, the trip
arm and link push the pawl quickly, since the leadout
groove moves the arm rapidly toward the center post.
The quick movement of the pawl places it against the
turntable hub before one revolution has a chance to
push it back. The hub projection catches the trip pawl
firmly this time, pushing the change cycle wheel (or
cam) into mesh (or center) with the turntable. The
turntable then proceeds, by gear or friction, to drive
the cycling wheel through its cycle and back to the rest
position—where it waits to be tripped at the end of the
next record. The tone arm, meanwhile, moves the trip
arm back to the starting point where it starts over.

All parts of a velocity trip mechanism must be com-
pletely free of oil, dirt, or grease—anything that could
even slightly hamper free movement. A common com-
plaint is constant tripping, where a changer just con-
tinues to cycle without pausing to play any of the rec-
ords; a sticky or bent trip link or pawl is the most
likely cause. A thorough cleaning with alcohol (disas-
sembling if necessary to reach all parts) is the solution
to sticky parts. Replacement is the only practical cure

=
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Fig. 7. Grooved timing (cycling) wheel actuates number of
levers, arms. Many units use metal wheel instead of plastic.
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if a part is bent—straightening is both time- and pa-
tience-consuming.

If a changer fails to trip, there are several possible
causes. The best troubleshooting procedure is a step-
by-step check of the tripping mechanism—sece the
troubleshooting block diagram in Fig. 6. First, make
sure the trip arm (and linkage if used) is moving
toward the trip pawl as the tone arm moves across the
record.

Next, see if the trip pawl works correctly, being
nudged backward with each revolution until the lead-
out groove is reached. Then it should swing quickly
with the tone arm and trip linkage, being pushed all
the way in to the hub. If it fails in this quick swing,
the trip arm may be too loose; some changers have an
adjustable collar that sets the friction for the trip arm,
while others depend on the friction caused by a bent
spring washer. In the latter systems, replacing the wash-
er may be necessary to get just the right amount of
friction—neither too tight nor too loose.

If the trip pawl works, make sure the projection at
the hub of the turntable engages it the next time around.
It not, perhaps the pawl is bent so it still fails to en-
gage the projection. If you try straightening it, be sure
you don’t cause other trouble by going too far. Re-
placement is always more sure to cflect a permanent
cure.

Lastly, be sure the cycling wheel is positioned—at
its resting point—so the pawl can push it into mesh
with the gears (or into contact with the turntable hub,
if a cam is used). Make sure its stop point is “timed”
properly so it comes to rest at the proper point during
the change cycle.

Careful analysis of the action of each step outlined
in the chart will reveal any deviation from normal op-
eration. And if you’ll follow that hard-and-fast rule—
keep oil and greuse off all changer drive and trip parrs,
cleaning with alcohol when necessary—you’ll have lit-
tle trouble keeping changer trip systems operating.

Change Cycle and Timing

All the actions that occur during the automatic rec-
ord-changing cycle are powered by the turntable,
through a drive wheel or cam (not to be confused with
the turntable drive idlers) called either the cycling
wheel or cycling cam. A gear wheel is used most fre-
quently nowadays, but some changers still use the

-rubber-tired cycling cam. The cycling cam very often

Fig. 8. Timing slide is used in a number of changers in
place of cycling wheel. Slide is driven by a cycling cam.



drives a timing slide mechanism, which we’ll discuss
prescntly.

Whatever the form taken by the drive wheel, it is
engaged with the turntable by the trip mechanism, and
its job is to furnish drive energy for the various ac-
tions that take place during the change cycle.

The change cycle itself is probably the least under-
stood part of record-changer operation. This is because
it consists of a large number of almost simultaneous
actions: the arm is raised, moved laterally in two di-
rections, and set down; records are dropped; the arm
is indexed to the proper setdown point; the trip me-
chanism is reset; a sensor indicates whether there are
any more records to be played, and if not, a shutoff
mechanism turns the machine off. Each of these op-
erations must all oceur at precisely the correct instant,
or one action will “get in the way” of another. Kecep-
ing these actions happening at exactly thc proper point
in the change cycle is the function of the timing wheel
or slide. Sometimes timing ts a function of the cycling
wheel, with special grooves initiating the various ac-
tions (see Fig. 7). In several modern changers, timing is
handled by a timing slide—often called the cycling
side—shown in Fig. 8. In some, timing is taken care
of by sequential operation of various parts, with one
action initiating operation in another section; Fig. 9
shows a changer of this type, with part of the cycling
mechanism above the deck and part below

Instead of trying to analyze an entire change cycle
at once, look at one specific function at a time, tracing
only the actions of that particular phase. Fig. 10 shows
how the change cycle is organized. Remember that each
operation is initiated by some function of the timing
mechanism; if an operation depends on a prior action,
it 1s necessary to follow the entire sequence. But in
most cases, you can analyze one phase at a time. Let’s
examine each phase, and see how it is accomplished.

Arm Lifting

Since this is the first step in the change cycle, we’ll
consider it first. The idea of this action is to lift the
tone arm clear of the record so the stylus will not drag
when the arm moves sideways or laterally.

One of the most common mcthods uses a push rod
that slides up and down inside the hub or spindle of
the tone arm. Underneath the changer deck, a raised
portion (riser) of the timing wheel or slide slips under
the tip of the push rod, shoving it upward through the

Fig. 9. In these two photos, the above-deck

— —_ POSITION
SEQUENCE FOR NEXT
CYCLE
Phase 1 Phase 2 Phase 3 Phase 4 Phase 5
ARM ARM
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OUTWARD i
T T T T T {
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¢ ) ! ! |
L L It I |
- SHUTOFF
TIMING
DEVICE

Fig. 10. Functional sequence of change cycle, as initiated by
the timing device. Each function can be analyzed separately.

tone-arm hub. It strikes a plate in the base of the tone
arm, raising the entire arm on its vertical pivots. If it
fails to work, the cause may be a bent or improperly
positioned plate (an adjustable screw is sometimes
used as the striker plate); the push rod could be miss-
ing the striker; the raised portion of the timing slide
could be missing the push rod; in some changers, a
linkage or lever connecting the timing wheel and the
push rod could be at fault.

Arm-lifting troubles would be indicated by the tone
arm striking or rubbing the records still waiting to be
played (arm too high), or by the stylus dragging across
the records on the turntable (arm too low)—especially
when the stack contains several records. Most chang-
ers have an adjustment of some sort, usually at the
base of the tone arm; if adjusting can’t cure the fault,
check to see if the push rod is free, and that the riser
plate or striker plate isn’t bent. The push rod can be
cleaned, if necessary, with the old standby—alcohol. No
oil or grease should be used.

Arm Lateral Movement

This operation includes swinging the tone arm from the
center, where it has just finished playing a record, out-
ward to the edge of the changer to make room for the
next record to drop. Usually, the arm will move out-
ward and hover over the rest post, but will not be set
down on the rest unless the last record has been played.
Lateral movement also includes the return to a posi-
tion over the leadin grooves of the record, but we will
consider this portion later when we discuss indexing.
Both movements are gencrally actuated by the same
portion of the change-cycle wheel or slide, but the ac-
tion is different.

mechanism (left) drives sequential changing operations below decks (right).
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To the bottom of each tone-arm spindle is attached
a bar. It is fixed firmly to the spindle shaft, usually by
a setscrew. Thus, wherever this bar is pushed, the tone
arm must follow.

The cycling slide or wheel contacts a linkage or
lever (one example is shown in Fig. 11) that in turn
applies motion to the lateral-movement bar on the
bottom-of the tone-arm spindle. As the cycle enters the
seccond phase (moving the arm out of the way), the
lateral-movement linkage starts swinging the tone arm
outward until its limit is reached, over the arm rest.

Remember that these two movements have taken
place during the first few degrees of rotation by the
cycling cam.

The most common trouble with this particular por-
tion of the change cycle shows up as the tone arm
reaches its outer limit—it doesn’t go far enough to
clear the record that is about to drop. This can—as
often as not—be traced to abuse by the user; the
changer has been operated with the tone arm held
stationary by hand or by the transporting clamp. In
many changers this will cause the arm to be twisted
from its normal position on the spindle. Before taking
steps to rectify this problem, confirm the cause by
checking the setdown position. If it is also wrong,
chances are the tone arm has slipped on the ‘spindle.
(This may also show up as an inability of the machine
to trip automatically. The tone arm reaches the center,
but the trip arm below the deck doesn’t.) The cure is,
to loosen the tone-arm setscrew (usually below deck,
but not always), run the changer through the first part
of its cycle by hand, note where the lateral-motion
linkage and bar reach the outer limit, position the tone,
arm over the arm rest, and tighten the setscrew. This is
only an approximate setting, but can usually be re-
fined with the indexing adjustment described later.

Carefully inspect each portion of the linkage and bar;
bent parts can usually be spotted quite readily.
Straightening may be the only practical cure for some,
for they may be riveted in place. Be sure all sections
work freely; and keep grease away from these, too.

Record Dropping

The third phase of the change cycle involves drop-
ping the record to the turntable. All modern chang-
ers use the center spindle to support the stack of rec-
ords to be played. Some push the records off the

, &

Fig. 11. Cycling wheel (top) actuates lateral movement link-
age (under platz at bottom), bar (indicated by index finger).
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spindle, one at a time, with a tab in the spindle that
engages the center hole of the bottom record, while
others push them off by a sliding mechanism that con-
tacts the record’s edge. In the latter units, the pushoft
platform' serves also as partial support for the record
stack.

Since most changers now use the spindle-dropping
method, we will analyze the dropping action of this
type first (Fig. 12). There are several different de-
signs, but all operate similarly from the standpoint of
practical servicing. The cycling wheel or slide oper-
ates a lever that contacts the bottom tip of a push rod
which extends up inside the spindle post. As the cycle
progresses, the push rod is lifted farther into the post,
actuating a small projection, or tab, that extends above
the record platform by just about the thickness of a
record. Engaging the bottom record, the pushoff tab
moves the bottom record sideways until it is no longer
supported by the platform; then the record slides down
the spindle to the turntable.

Troubles in this dropping system are not at all un-
common. Complaints range from dropping no record
through dropping two at a time. Troubleshooting is best
accomplished by simply following the sequence of ac-
tion. The lever which contacts the push rod should be
checked to make sure it hasn’t become bent. (A few
models. may incorporate more than one linkage, but
the action shouldn’t be difficult to trace since you know
what to look for.) At the bottom tip of the spindle
push rod, you’ll sometimes find an adjustment. Make
sure this is adjusted so the full action of the lever is
transmitted to the push rod, but not so tight that the
pushoff tab pushes off two records or can’t return to
normal. (It must, to engage the next record after one
has been dropped.)

Lastly, in the spindle post itself, make sure the push-
off tab isn’t binding, and the push rod within the post
is free. On some, there is a guide tab that keeps all
records except the bottom one centered over the plat-
form portion of the post; make sure this is completely
free, and doesn’t extend so far down as to interfere
with the bottom record.

If any oil or grease has gotten into the post, remove
it from the changer deck and flush it out with alcohol.
If any of the parts are bent or binding, simply replace
the entire spindle post; that’s cheaper than trying to
repair jt, in almost every instance.

GUIDE TAB

Fig. 12. Spindlepost supports records waiting to be played,
and contains mechanism for dropping records one at a time.



The other method of record dropping- involves a
pushoff platform. In a few older changers, the entire
platform moves toward the turntable spindle, pushing
the bottom record off the post platform. Modern ma-
chines have a flat knife that slides out and pushes the
bottom record ofl the pushoff and spindle platforms.
The spindle of these is a fixed post, with no moving
parts.

From the standpoint of troubleshooting, this type of
system is little different from any other. Trace the mo-
tion from the cycling wheel through the linkages to
the base of the pushoff platform. Check for free ac-
tion (with no bends or binds) of the linkage, and of
the lever that operates the sliding knife. Occasionally,
a knife will become warped or worn and miss a record;
recheck the alignment, and replace the knife if you have
to. This is one of the few spots that a little lubrication
sometimes is needed—but not grease or oil. Use a fine
grade of powdered graphite, such as you can buy from
a locksmith. And use it sparingly; it doesn’t take much
to do a good job. Just squirt it into the track in which
the knife slides, wipe off the excess with a cloth
dampened in alcohol, and work the knife back and
forth a few times.

Record Size (Indexing)

Since most record-changer users collect more than
one record size, changers are usually equipped to
“sense” automatically the size of record being played.
Some can intermix sizes, but most operate best with
one size record at a time. The sensing process, or in-
dexing, is the fourth phase of the change cycle.

Basically, the principle behind most indexing sys-
tems lies in designing the machine to operate for 77
records without any sensing. Indexing for 10" records
is accomplished by placing a sensing tab near the rim
of -the turntable, projecting through the deck — as in
Fig. 13. A 10” record, extending past the rim of the
usual 97 turntable, blocks any attempted upward move-
ment of the tab. The lack of upward movement is
passed on to the indexing mechanism and controls the
setdown point for the tone arm.

The 127 sensing tab most commonly used is also
shown in Fig. 13. This tab is struck by the edge of any
12" record dropping past (on its way to the turntable).
It is pivoted within the covering, and when it is struck
by the dropping record, it releases a small cam (un-

Fig. 13. Indexing sensors for both 10’ and 12’/ record sizes.

derneath the deck) that controls the setdown point.

Now ‘let’s look at the underside of the deck, and
analyze the actual workings of the indexing mechanism.
While the arm is pausing over the arm rest, waiting for
the record to drop, an indexing plate with three
notches (Fig. 14) moves into position around an in-
dexing finger that is part of the lateral-movement bar
mentioned in phase two. As the cycling wheel con-
tinues its revolution, the lateral movement toward cen-
ter commences. If neither of the indexing tabs sense a
record, the indexing finger enters the deepest of the
three notches, and the tone-arm travel is stopped at a
position directly over the leadin grooves of a 7" record.

However, if the tab adjacent to the turntable can’t
rise (because a 10” record has dropped), the index-
ing plate is held in such a position that the finger en-
gages the middle slot; the tone arm then moves only
as far as the 107 setdown position. If a 12 record
trips the 12”-sensing tab, the small cam moves into
position and blocks the arm movement at a point over
the 12 leadin grooves.

Another system, used in some more elaborate chang-
ers, uses a feeler arm that swings out and contacts the
edge of the records still on the center post. Underneath,
the second phase of the cycling action also swings a
serrated or notched plate past the below-deck portion
of this feeler arm; wherever the feeler is stopped by
striking the record edge, the appropriate notch is en-
gaged. Then the record drops (phase three), and the
cycling action swings on into the indexing phase. The
notched plate stops the inward lateral movement of the
tone arm at the correct setdown point.

Troubleshooting the indexing system of any changer
is simply a matter of tracing the sequence of actions,
making sure that each operation has the desired effect
on limiting the return travel of the tone arm. If the
normal speed is too fast to permit convenient observa-
tion, spin the turntable by hand, and trip the appropri-
ate indexing sensor at the point in the cycle when the
record would normally drop (watch the pushoff tab
or knife).

The most common complaint is that the tone arm
misses the record or is set down too far into the rec-
ord. All except the most inexpensive changers have an
adjustment at the base of the tone arm that will make
compensation for any slight indexing error. If the er-

Fig. 14. Plate with notches controls setdown position of arm.
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Fig. 15. Component parts of automatic shutoff mechanism.

sary to loosen the tone-arm setscrew (described earlier)
and slightly change the position of the tone arm on its
spindle.

In case this latter step is necessary, be sure to check
the lateral travel as described under the paragraphs on
“lateral movement”; if the arm gets in the way of
dropping records, or doesn’t trip correctly, the index-
ing system is at fault and must be repaired. The only
part likely to bend is the indexing finger, and this is
ordinarily not difficult to replace. Other parts should be
kept clean and free of oil and dirt, as with most other
sections of the changer mechanism.

Arm Setdown

When the arm is indexed into position, it is then
lowered vertically to the record——phase five of the
change cycle. This action is accomplished by the same
parts that lift the arm. If the push rod (and levers, if
used) are free, little trouble should be encountered.

Occasionally, the arm will be sluggish about lower-
ing to the record. If so, check the pivot screws on the
tone arm; sometimes thcy are too tight, or become
gummy, and cause the arm to remain above the rec-
ord. Make sure the arm can raise and lower freely,
needing only its own weight to pull it downward.

Resetting

The five phases of the change cycle are accomplished
in one revolution of the cycling wheel or cam. The
wheel then returns to a resting position, awaiting the
next tripping impulse. In some changers, a positive
detent prevents movement beyond this resting point un-
less the tripping mechanism functions. In most, this
step is accomplished by merely disengaging the drive,
usually by a few missing teeth on the drive gear or an
indentation in a rubber cycling cam. The next trip
action again engages the drive.

In some machines, the trip pawls are on the cycling
cam. In others, they are mounted on the deck. In
either case, at some point in the cycle they are pushed
back to their initial position in readiness for the next
velocity tripping action. Make sure the trip pawl is re-
positioned; otherwise, constant tripping (recycling) will
occur.

Loose and sloppy drive gears or cycling cams will
also cause recycling. Any parts with defective teeth (or
rubber tire) should be replaced without question, as
should any that become worn and loose on the mount-
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ing shaft. And the ever-constant warning-—keep oil,
grease, and dirt out.

Automatic Shutoff

Automatic shutoff indicates one of two common op-
erations—ecither complete shutoff (removing power
from the motor) or merely bringing the tone arm to rest
on the armrest. In the latter case, the motor continues
to operate until shut off manually. A few that com-
pletely shut off also remove the drive idler from con-
tact with the driving shaft, to prevent the “bumps”
described earlier.

The sensing device that indicates when no more rec-
ords are waiting to be played is usually the record-sup-
port arm that keeps the records flat on top of the
spindle post. When resting on records, the support arm
is partially up out of its pivot post; after the last rec-
ord is dropped, the support arm drops back all the way
and contacts the shutoff linkage. Actuating the shutofi
linkage alters the last two phases of the change cycle—
the indexing and setdown—and sets in motion the
switch-shutoff device, if one is used.

In changers that use the feeler arm for indexing,
shutoff is usually initiated by the feeler when it fails
to detect any more records on the centerpost. A few
older changers sensed the shutoff with the center spin-
dle; the weight of records unplayed kept the shutoff
disabled until the last record had dropped.

The last two phases of the change cycle are altered
very slightly. The indexing step merely changes so the
tone arm is blocked completely from moving laterally
toward the centerpost; instead the arm hovers over its
rest until thé fifth phase sets it down on the rest. Re-
member that this change in indexing is brought about
by the shutofl sensor.

The support arm, while resting on top of one or
more records, has no effect on the shutoff pawl—see
Fig. 15. The spring holds it in the position shown,
where it blocks the shutoff lever and prevents any
movement of the shutoff arm. When the final record
drops, the support arm sinks to its lowest position; its
pivot shaft projects from the bottom of the deck and
pushes the pawl out of the way of the shutofl lever.
Then, when the record is finished, as the tone arm
moves outward (phase two of the change cycle), a por-
tion of the positioning bar on the bottom of the tone-
arm shaft moves the shutoff lever and bar into position
beside the switch lever, because the pawl is not in the
way to interfere. The final set-down movement (phase
five) pushes the lever and bar, which in turn pushes
the switch to the off position.

Other shutoff mechanisms can be traced in the same
manner, merely by observing the effects of the sensor
on the levers and bars that actually shut the switch off.

Conclusion

Fixing record changers by guess-and-try is a difficult,
complicated task; it’s no wonder servicemen shy away
from such a job. But with a planned, ordered approach
such as outlined here, a mechanical problem can be
solved as easily as an clectronic one. The key is in the
logical, step-by-step analysis of the several separate
actions—and now that key is yours. A
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Tarzian offers
FAST, DEPENDABLE
TUNER REPAIR

SERVICE (waves
INCLUDING

It just makes sense that a manufacturer of tuners should
be better-qualified, better-equipped to offer the most de-

pendable tuner repair and overhaul service.
Sarkes Tarzian, Inc. pioneer in the tuner business,
maintains two complete, well-equipped Factory Service

Centers—assisted by Engineering personnel—and staffed
by specialized technicians who handle ONLY tuner re-
pairs on ALL makes and models.

Tarzian-made tuners received one day will be repaired -
and shipped out the next. Allow a little more time for
service on other than Tarzian-made tuners. )

Tarzian offers a 12-month guarantee against defective
workmanship and parts failure due to normal usage. And,
compare our cost of $9.50 and $15 for UV combinations.
There is absolutely no additional, hidden charge, for ANY
parts except tubes. You pay shipping costs. Replacements
on tuners beyond practical repair are available at low cost.

@ Tarzian-made tuners are identified by this stamping.

When inquiring about service on other tuners, always See your distributor, or use the
give'TV make, chassis and Model number. Al.l tuners address nearest you for fast fac-
repaired on approved, open accounts. Check with your \ i
local distributor for Sarkes Tarzian replacement tuners, tory repair service
replacement parts, or repair service.

SARKES TARZIAN, INC. 537 South Walnut St. | 10654 Magnolia Bivdl.

Bloomington, Indiana North Hollywood, Calif.
Tel: 332-6055 Tel: 769-2720

Bloomington, Indiana

MANUFACTURERS OF TUNERS . .. SEMICONDUCTORS . . . AIR
TRIMMERS ... FM RADIOS . .. AM/FM RADIOS . .. AUDIO TAFE..,
BROADCAST EQUIPMENT
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the HIDDEN 600

PRESENT “Za

WORLD FATOUS PERFORMERS

*kThe “Hidden 600" are Sprague’s behind-the-scenes staff of 600 experienced researchers
who man the largest research organization in the electronic component industry and who
back up the efforts of some 8,500 Sprague employees in 26 plants.

DIFILM ' BLACK BEAUTY"

MOLDED TUBULAR CAPACITORS —

The world’s most humidity-resistant molded capacitors. Dual dielectric—polyester film and special capacitor tissue—
combines best features of both. Exclusive HCX® solid impregnant produces rock-hard section—nothing to leak, or
drip. Tough case of non-flammable phenolic—cannot be damaged in handling.

é
9l

Especially made for exact, original replacement of radial-lead tubulars. Ideally suited for
printed wiring boards. Dual dielectric combines the best features of both polyester film and
special capacitor tissue. Exclusive HCX® solid impregnant —no oil to leak, no wax to drip.
Double dipped in bright orange epoxy resin to beat heat and humidity.

DIFILM ORANGE DROP™ ~c.=.crroms™
CAPACITORS

i

® The most dependable capacitors of their type. Built
to ““take it under torrid 185°F (85°C) temperatures
—in crowded TV chassis, sizzling auto radios, port-
able and ac-dc table radios, radio-phono combinations,
etc. Hermetically sealed in aluminum cases for excep-
tionally long life. Withstand high surge voltages. Ideal

| ELECTROLYTIC CAPACITORS for high ripple selenium rectifier circuits.

Tl R e

AT R

ATOM . '
EhECTROhYTIC GAPACITORS

The smallest dependable electrolytics designed for 85°C operation in voltages to 450 WV DC. Small enough to fit
anywhere, work anywhere. Low leakage and long shelf life. Will withstand high temperatures, high ripple currents,
high surge voltages. Metal case construction with Kraftboard insulating sleeve.

CERA-MITE CERAMIG GAPACITORS (5

Tiny, tough, dependable in practically every application. Low self-inductance of silvered flat-plate design
gives improved by-pass action in TV r-f circuits. Higher self-resonant frequency than tubular ceramics

or micas. Tough moisture-proof coating. Designed for 85°C operation. |I

NOW APPEARING DAILY AT YOUR FAVORITE SPRAGUE DISTRIBUTOR!

For a permanent reference to this world-renowned galaxy of star performers, ask your Distributor for a copy of Sprague’s

%> handy Hanging Wall Catalog C-457, or write Sprague Products Company, 105 Marshall Street, North Adams, Massachusetts.

85-370
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PRODUCTS
FOR
MODERN

LIVING

PLUG-IN TYPE
PORTABLE

INVERTERS

MODELS

6-RMF (6 volts) 60 to 80
watts. Shlppmg weight 12
Ibs, DEALER NET

PRICE Al . $33.00
12T-RME (12 volts) 90 to
eSmall Radios 125 watts. Shlppm_'g weight
®Electric Shavers 121bs. DEALER

e Heating Pads, etc. PRICE $33.00
In your own car or boat! ’Addmonal Models Available

A. C. HOUSEMOLD ELECTRICITY Anywhere
I yesr own car, heat or plare

Operates Standard A.C.
®Record Players
o Dictating Machines

@“A"Battery
ELIMINATOR

For Demonstrating and
Testing Auto Radios—
TRANSISTOR or VIBRATOR
OPERATED!
Designed for testing D.C.
Electrical Apparatus on Reg-
ular Ltnes—Equpred
with Full-Wave Ory Disc-
Type Rectifier, assuring
noiseless, interference-free
operation and extreme long

- life and reliability.
MAY ALSO BE USED AS A BATTERY CHARGER
MODEL 610C-ELIF . 6 volts at 10 amps. or 12 volts
at 6 amps. Shlppmg welght 22 lpbs.
$49.95

DEALER NET PRICE
MODEL 620C-ELIT . .. 6 volts at 20 amps. or 12 volts at
$66.95

10 amps. Shipping weight 33 Ibs,

DEALER NET PRICE
w

AUTO-RADIO

VIBRATORS

By every test ATR Auto-
Radio Vibrators are best!
and feature Ceramic

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

There is an ATR VIBRATOR for
every make of ear!?

Ask your distributor for ATR's Low Pncad type 1400.
6 volt 4-prong Vibrator; and 1843, 12 volt 3-prong; o
1840, 12 volt 4-prong Vibrator. THE WORLD'S FINESTI

Ea5|ly installed in-dash or under
dash. Amplifier power-supply chas-

t sis may be separated from tuner
||assrs for easy servicing. Utilizes 6-tube superhetro-
dlyne cnrcmt (2 dual-purpose tubes). Supplied with
separate 5'' x 7' speaker. Neutral gray-tan baked
enamel finish. Overall size 4’ deep x 612" wnde x 2"
nigh. Tuner Chassis; with Amplifier Chassis, 2%’ deep

¥ 6% wide x 37" hlgh Shipping weight 7 Ibs. WILL
(UT-PERFORM MOST SETS!

Model 612—12 Velt, Dealers Net Price $31.96
Wode! 606—6 Volt, Dealers Net Price . 31.96

TRUCK

KARADIO

Excellent Tone,
Volume, and Sensitivity!

Compact, yet powerful, Fits
all trucks, station wagons, ;

most cars and boats. Just drill a % inch hole in roof and
suspend the one-piece unit (aerial, chassis and speaker)
in minutes. Watertight mounting assembly holds anten-

na upnght Yoke-typc bracket lets you tilt radio to

an gle.

g'xtra sensitive radio has € tubes (2 double-purpose),
over-size Alnico 5 PM speaker for full, rich tone. Big,
easy-to-read illuminated dial, Flngerhp tuning control.
Volume and tone controls. 33-in. stainless steel antenna
Neutral gra(y tan enameled metal cablnet 7x6%x4in.
high over-ail. Shipping weight 10% Ib:
Model TR-1279—12 A for 12V Dealer Not Price $41.96

Model TR-1279— 6A for 6V Dealer Net Prica $41.96

See Your Electroric Parts Distributor
Write Factory For Free Literature

ATR ELECTRQNICS INC

TA—LLS.A.

Airplane Style Overhead - N
1 0 PRINTE'S
Mounting under Cab Roof ﬁ‘ CIRCUITRY
e

l
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LETTERS

TO THE

EDITOR

[ had practically forgotten about the
PF RreporRTER Ten-Year Subject Index
January. 1961 issue). Recently, however,
1 had need to locate a Troubleshooter
item concerning picture pulling in a cer-
tain TV chassis. 1 remembered the item
was published several years ago, but
couldn't recall just which issue. As I
started to thumb through past issues, [
came across the Ten-Year Index. Need-
less to say. in a couple of minutes [ had
located the information T wanted—in the
April, 1958 issue. Just had to say “thanks”
for the Index; I think Ull frame it.

HarOLD S. VANDEMAN
San Bernardino, Calif.

Never thought I'd be so willing to agree
to an obvious “frame-up.’ Incidentally,
reprints of the “Ten-Year Cumulative
Subject Index 1951-1960” are still avail-
able at no charge—Ed.

Dear Editor:

In the article “Molecular Electronics
Explained™ in your May issue, reference
was made to our product Nichrome with-
out mention of the fact that its name is
a registered trademark of the Driver-Har-
ris Company. Nichrome is a very old
trademark, having been registered by us
in 1908 and used continuously ever since
that time to denote our famous alloy.

R. B. ALLARDICE, JR.
Secretary-Treasurer
Driver-Harris Co.
Harrison, N. J.

We  certainly  had no intention of
breaking a precedent of over 50 years
standing!—FEd.

Dear Editor:

Enclosed is a sample of a splice for
300-ohm twin lead. We think this is a
better method than the one shown on
page 41 of your April, 1963 issue.

STUART WELWOOD
The Village Radio & TV Shop
New Milford, Conn.

Dear Editor:

We are using a twin-lead splice that
we believe to be better than the one il-
lustrated in “How to Strip and Solder
Cables™ (April issue) 1f you stagger the
cuts in the two leads, and overlap the
stubs of plastic insulation between the
spliced lead ends, you will find you have
a pretty sturdy connection after it is
secured with a good plastic tape. Wind
the tape from bottom to top on a vertic-
ally mounted outdoor lead, to make it
more weatherproof.

HENRY TYSSE
Holland Radio & Appliance Co.
Holland. Mich.

Dear Editor:

1 was really surprised to see the il-
lustration for splicing 300-ohm twin lead
in your April issue. No wonder you say
this lead should not be spliced if it can
be avoided. I'm sending you a splice of
a type I use all the time, and think you
will agree with me that it is far superior
to the one you illustrate. You'll note I
do not cut away the center of the in-
sulation. but overlap the ends and use
them as reinforcements.

R. J. STONER
Aurora, Colo.

Dear Editor:

We formerly used the splicing proced-
ure shown in your April issue, but found
it had a tendency to break and cause a
lot of trouble. Enclosed is a sample of
a splice that works ten times better.

GABRIEL BOURDON
Lachute, P. Q.
Canada

Dear Editor:

Why didn’t you show the boys a splice
that is a splice? I am enclosing a sample
of one that is stronger than the rest of
the line. once it has been taped.

M. W. THOMPSON
Toronto, S. Dak.

Dear Editor:

On splicing 300-ohm lead-in, I always
leave about a 1” tab of plastic insulation
on each piece; this makes a better strain
joint.

ARNOLD J. BURT
Grand Rapids, Minn.

Dear Editor:

The splice shown is okay for an “in-
side job.” but outdoors it is a weak sis-
ter. Instead of cutting off the stub ends
of insulation, you can overlap them and
tape them together to reinforce the splice.
1 have used this method for many years,
and have yet to see one fail. Personally,
1 prefer to leave the soldered wire ends
untaped, and coat them with plastic spray
to weatherproof the joint. Tape over the
rough surface of the wires tends to form
a moisture trap that invites trouble.

WALTER G. DUNBAR
Normal. Il

We connected all your sample splices
end to end (using the suggested method,
of course) and used them to hang the
author of the article—Ed.



WHAT ELSE DOES PHILGO PUT IN THE CARTON?

When you pick up the box, you expect to find a receiving
or CR tube in it. Naturally.

But when the name PHILCO is on the carton, you get some-
thing more . . . at no extra cost to you. In every Philco
carton there is an important extra . . . a bonus that you
can't see but is even more valuable to you!

Whatlis it?...it's A SATISFIED CUSTOMER!

The name “‘Philco’” has enjoyed prestige and respect in
parts and accessories for over 33 years. Now, it has added
resources and stability with another famous name . . .
““Ford'. Together they stand for products that assure your
confidence and dependability . . . now, even more than
ever before.

When you use Philco tubes, your customer knows you are
delivering the best.

Use the tubes that mean *‘satisfied customers' . . . Philco
Star Bright 20/20 picture tubes and Philco receiving tubes.
A complete line of all types for all makes and models of
television and radio receivers, manufactured under exact-
ing quality standards, thoroughly tested and inspected.

Notice: All material and parts used in the manufacture
of this tube are new except for the envelope, which prior
to reuse, has been inspected and tested to the same
standards as new envelopes.

DEPEND ON YOUR PHILCOQ DISTRIBUTOR . . . your one-stop-shopping center for quality
picture tubes and receiving tubes for Philco or ANY OTHER MAKE.

LHILCO MODERN COPPER
ENGRAVED CIRCUITS

— for. Simplified Sewice

Service 2

~Factory-Supervised

PARTS AND SERVICE OPERATIONS

PHILCO

A SUBSIDIARY OF MM%WW



THE SAME ENGINEERING, SAME PLANT THAT
PRODUCES AMERICA’S GREATEST SATELLITE-
TRACKING AND TELEMETRY STATIONS, HAS CREATED
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TV/FM ANTENNA

...Unparalleled performance because it has ALL 4:

HIGH GAIN
EXTREMELY LOW VSWR

HERE IT IS—the space-age TV/FM antenna from the
only manufacturer with actual space-age experience!

From the laboratories of Jerrold-TACO, designers of
powerful satellite-tracking and space-telemetry antenna
arrays for the U. S. Government, comes the all-new
PARALOG, first home TV/FM antenna truly based on
the log-periodic principle with a unique parasitic-element
system for maximum all-channel gain.

Exclusive Cycolac insulating mounts on PARALOG
antennas assure constant impedance under all weather
conditions, and eliminate the troublesome and unsatis-
factory cross-feed systems of other antennas. Cycolac,
tough enough to be used for timber-splitting wedges and
golf-club heads, makes each insulating mount a strong
poirt on the PARALOG. Look at all these features:

PARALOG FEED SYSTEM

&=

CYCOLAC INSULATORS
and radically-new impedance-stabi-
lizing phase correctors eliminate the
poor criss-cross transmission-line
characteristics of other antennas.

UNIFORM STRONG
FORWARD LOBE
is maintained throughout high and
low bands. Left: 69 mc (mid-channel
4); right: 195 me (mid-channel 10).
Lobe patterns for each channel
equal or surpass these.

SELF-CLEANING
WEDGE-SNAP LOCKS
eliminate dipole-junction noise, can’t
loosen to cause vibration snow. Wind
vibration merely serves to tighten wedge
further into dipole.

14 MODELS, UNSURPASSED
FOR EVERY RECEPTION NEED

Seven non-amplified and four electronic
PARALOGs for TV and FM, plus three
spectal FM-stereo models, give you a line
prepared to meet any reception condition at
distances up to 200 miles.

ELECTRONIC MODELS
JTP-130S—List $94.95 JTP-190S—List $114.95
JTP-160S— List $104.95 JTP-220S—List $124.95

FM STEREO MODELS

FMJTP-8—List $29.95 FMJTP-10— List $39.95
FMJTP-16—List $59.95
See your Jerrold-TACO distributor now, or
write Jerrold Electronics, Philadelphia 82, Pa.

HIGH FRONT-TO-BACK RATIO
RUGGED CONSTRUCTION

o HIGHEST GAIN, SHARPEST DIRECTIVITY for snow-free
pictures

e BEST FRONT-TO-BACK RATIO eliminates ghosts and
unwanted signals

o LOWEST VSWR prevents line ghosting and smearing

o DUALSQUARE-BOOM CONSTRUCTION gives great strength,

long life

FLATTEST RESPONSE assures best color reception on all

channels

o GOLDEN ARMOR COATING—a superior corrosion-resistant
finish

e ONE-PIECE INSTALLATION—no time wasted on dangling
braces

e ANTENNA WEIGHT BALANCED for perfect equilibrium

4 Electronic Models feature
NEW TWIN-TRANSISTOR

surPpeEr POWERMATE

Best gain/overload capability in the
industry — brings
without overloading from nearby signals.

in distant stations

JTP-190—List $69.95



SENCORE

SIMPLIFIES COLOR SERVICING

NEW! CA122
COLOR CIRCUIT ANALYZER

A simple approach to a complex problem

Here is an instrument that is designed to eliminate the guess-
work in color TV servicing. A complete analyzer that pro-
vides all required test patterns and signals for testing from
the tuner to the tri-color tube. Additional analyzing signals
for injection at each stage including audio, video and sync,
brings to life a truly portable and practical TV analyzer for
on the spot service; virtually obsoleting other analyzers with
the advent of color. Sencore’s simplified approach requires
no knowledge of I, Q, R-Y, B-Y, G-Y or other hard to re-
member formulas. The CA122 generates every signal nor-
mally received from the TV station plus convergence and
color test patterns.

The CA122 offers more for less money:

TEN STANDARD COLOR BARS: The type and phase that is
fast becoming the standard of the industry. Crystal con-
trolled keyed bars, (RCA type) as explained in most service
literature, offer a complete gamut of colors for every color
circuit test.

WHITE DOTS: New stabilized dots, a must for convergence,
are created by new Sencore counting circuits.

CROSS HATCH PATTERN: A basic requirement for fast CRT
convergence.

VERTICAL AND HORIZONTAL BARS: An added feature to
speed up convergence, not found on many other color gen-
erators.

SHADING BARS: Determines the ability of the video ampli-
fier to produce shades (Y Signal) and to make color tem-
perature adjustments. An important feature missing on other
generators.

COLOR GUN INTERRUPTOR: For fast purity and convergence
checks without upsetting color controls. Insures proper op-
eration of tri-color guns, preventing wasted time in trouble
shooting circuits when CRT is at fault.

NEW! PS120 PROFESSIONAL
WIDE BAND OSCILLOSCOPE

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

Size: 7"w x 9"h x 1114"d. Weight: 12 lbs.

Dealer Net............ ... .. ... .. .. 124.50
(with low cap. probe)
L €115 6600500060060 000060660000600600600R3000600000 74.50
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A must for color . . .

a money maker for black and white TV servicing

ANALYZING SIGNALS: RF and IF signals modulated with
any of the above patterns for injection into grid circuits from
antenna to detector. IF attenuator is pre-set for minimum
signal for each IF stage to produce pattern on CRT thus
providing a check on individual stage gain. Sync and video,
plus or minus from 0 to 30 volts peak to peak, have separate
peak to peak calibrated controls for quick checks on all video
and sync circuits. Crystal controlled 4.5 mc and 900 cycles
audio simplify trouble shooting of audio circuits.

NEW ILLUMINATED PATTERN INDICATOR: A Sencore first,
offering a rotating color film that exhibits the actual color
patterns as they appear on color TV receivers. Locks in with
pattern selector control.

You’ll pay more for other color generators only.

Dealer Net. .. ... ..ot 187.50

A must for servicing color TV in the home . . . lowest
priced broad band scope. All hand wired — all

American made



SENCORE

SIMPLIFIES SWEEP CIRCUIT TROUBLE SHOOTING

SS117
SWEEP CIRCUIT ANALYZER

For Color and Monochrome Testing

A professional trouble shooter that helps you methodically
walk the trouble out of “tough-dog’ sweep circuits in mono-
chrome and color receivers. The SS117 provides a positive
but simple push button test on all circuits indicated in the
block diagrams. These time-consuming circuits are checked
step-by-step with tried and proven signal injection and sub-
stitution methods. All checks can be made from the top of
the chassis or from under the chassis when it is removed
from the cabinet.

TV horizontal oscillator check is made by substituting a uni-
versal oscillator known to be good. Horizontal output check
consists of a cathode current and screen voltage test. The
TV horizontal yoke is checked by substituting a universal
yoke from the SS117 and viewing brightness or restoration
of 2nd anode voltage. Horizontal flyback is checked dynam-
ically in circuit by measuring the power transfer to the yoke
when TV is turned on. TV horizontal sync can be used to
control the SS117 horizontal oscillator,providing a positive
check on sync from the video amplifier to the TV oscillator.
Vertical circuits are tested by simple signal injection from
vertical yoke to oscillator for full height on CRT. The SS117
with the CA122 Color Analyzer provides a complete TV
analyzer for virtually every stage in monochrome or color
receivers.

External checks for AC, DC, peak to peak voltage readings
and DC current in the upper right hand corner save using a
separate VI'VM. Accurate 2nd anode measurements up to
30.000 volts are made with a sensitive 300 microamp meter
and the attached high voltage probe. AC outlets, all steel
construction and mirror in the cover makes every servicing
job easier.

Size: 1014” x 914" x 314”. Wt. 10 lbs.
Dealer Net. ... ... ... ... . . . ... 89.50

o,
R YIRS sumaTirane
5
TRANDE Gt Ak

The $5S117 checks them all

SYNC. CIR. VERY. VERT.
snswe H ORC L VERL L oureur H pefiec.

DISCRIM. OUTPUT | yeormer ||  voKE

[ HORIZ. |[2nd ANODE|[ HORIZ.
| WORL L oorear H ruveack H voliace H DERLEC.
| i XFORMER CIRCUIT YOKE |
FREE—A 33 RPM half hour permanent record
packed with every unit explains each test.

FOR FASTER MORE ACCURATE TUBE TESTING

TC114 MIGHTY MITE

TUBE CHECKER

This is the famous Mighty Mite, acclaimed by over 25,000
servicemen, maintenance men and engineers as “‘the best
they’ve ever used.” A complete tube tester that is smaller
than a portable typewriter yet finds tubes that testers cost-
ing hundreds of dollars miss, thus selling more tubes and
reducing call backs. A real money maker for the serviceman
and a trusty companion for engineers, maintenance men and
experimenters. The Mighty Mite has been acclaimed from
coast to coast as the real answer for the man on the go. Even
though the Mighty Mite weighs less than 8 pounds, new
circuitry by Sencore enables you to use a meter to check
grid leakage as high as 100 megohms and gas conditions that
cause as little as one half microamp of grid current to flow.
Thus, too, it checks for cathode current at operating levels
and shorts or leakage up to 120,000 ohms between all ele-
ments. And it does all this by merely setting four controls
labeled A, B, C, & D with new type easy grip knobs. Check
these plus Sencore features... Meter glows in dark for easy
reading behind TV set...The new Mighty Mite has large
size Speedy-Setup Tube Chart inside of cover—cuts setup
time for even faster servicing. New stick proof D’ Arsonval
meter will not burn out even with shorted tube...Rugged,
all steel carrying case and easy grip handle.

The improved Mighty Mite will test virtually every radio
and TV tube that you encounter, nearly 2000 in all, includ-
ing foreign, five star, auto radio tubes plus the new Com-
pactrons, Novars, Nuvistors and 10 pin tubes. Has larger,
easy-to-read type set-up booklet for faster testing.

Size: 1014” x 914" x 314", Weight: 8 lbs.
Dealer Net.......... ... ... . ... 74.50

TM116 TUBE TESTER MODERNIZING PANEL

New tube adapter for testing Compactrons, Novars, Nu-
vistors and 10 pin tubes in any tube tester except cardo-
matic types. Plugs into octal socket of your tube tester
enabling you to test these new tubes in the same manner

Fast, Accurate . . .
never lets
you down

A must for color

that yvour tester checks
conventional tubes. Tube set-up
chart included with each adapter

Dealer Net................... 24.95

August, 1963/PF REPORTER 17



NOW! CASTLE OFFERS YOU
THE BIGGEST BARGAIN IN
TV TUNER OVERHAULING!

ALL MAKES

ALL LABOR
AND PARTS

(EXCEPT TUBES)#®

ONE PRICE

THIS = LOW PRICE INCLUDES- ALL UHF , VHF
AMND L BINATION* TUNERS

In a decade of experience overhauling TV Tuners
of ALL MAKES, Castle has developed new
handling and overhauling techniques which

S Fast Service

A recent study at our Chicago Plant revealed
that of all tuners accepted for overhauling, over
30% were completed and shipped within . . .

Seven Hours. . . all others within 24 Hours.

Simply send us your defective tuner complete; include
tubes, shield cover and any damaged parts with model
number and complaint. 90 Day Warranty.

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

*UV combination tuner must be of one piece construc-
tion. Separate UHF and VHF tuners must be dismantled
and the defective unit only sent in.

-

Pioneers in TV % Tuner Overhauling

TV TUNER SERVICE, INC.
5701 N. Western Ave., Chicago 45, lllinois

653 S. Palisade Ave., Cliffside Park, New Jersey
Canada: 136 Main St., Toronto 13, Ontario

* Major Parts are additional in Canada

_— The
Electronic
Scanner

Fuse News
~ ‘ Littelfuse, Inc. has developed
a new transparent plastic top
for the standard metal boxes
used for packaging its line of
electronic, electrical, and auto-
motive fuses, Like the metal
lid formerly used, the new top
slides open. Walter Clements,
Littelfuse vice president, states
that not only will this new way
of merchandising stimulate fuse sales through visible exposure
of the product, but it will cut down inventory time consider-
ably.

Littelfuse conceived their “see-through” container some time
ago, and instituted a marketing survey in the field. Since the
prime reason for a “see-through” plastic box is to allow a
user to see the fuses instantly, Littelfuse customers unani-
mously suggested a transparent lid. “The natural tendency is
to place the box on the table with the right side up.” com-
mented one of the firm’s leading customers.

Sweepstakes Off and Running!

The first of the 1963 series of Amperex Sweepstakes con-
tests for service technicians wound up with an announcement
of 10 grand-prize winners—each recelving a Motorola console
TV. 100 consolation-prize winners each received a Sessions
electric clock.

The contest calls upon the entrant to identify — from a
photograph — a widely used TV chassis, supplying the manu-
facturer’s name and the chassis number. A different chassis is
represented in each of the four 1963 contests. Entry cards,
rules, and full-color illustrations are on display at Amperex
distributors.

Two-Way Contract Awarded

Mr. G. E. Smith, president of Communications Co., Inc.,
announced a contract with DuMont Laboratories of Clifton,
New Jersey, by which Comco will provide DuMont’s Com-
munications Dept. with a complete line of VHF and UHF
land-mobile FM communications equipment. The new con-
tract will provide for mobile, base. and remote-control units
to operate in the 25-50 mc. 150 mc, and 450 mc bands, Tran-
sistorized equipment in the 150 mc range, presently in pro-
duction at Comco. is included in the contract. Delivery time
to Comco dealers will not be affected by the new contract,
because of a factory expansion program completed last year.

Planning Technirama ‘64

Philco Corp. is planning two new Technirama programs in
1964, covering both appliances and electronics. R. E. Nugent.
manager of the Parts and Service department, said the suc-
cess of Technirama '63, which attracted more than 20,000
service personnel to a series of 123 schéduled meetings,
prompted Philco to plan the new series,

Technirama 63 covered the servicing of Philco’s “Perma-
Circuit” panels and “Cool Chassis” television receivers, color
television, and multiplex FM.

Philco International Corp. will sponsor a Technirama this
summer for Latin-American technicians in Kingston, Jamaica.
These meetings will cover the servicing of “Perma-Circuits,”
transistor theory, and some basic FM and multiplex circuits.

New Plant Site

A new ten-acre plant site located in the Chatsworth, Calif.
industrial area has been purchased by Clear Beam Antenna
Corp., according to Bob Raynor, President of the firm. Clear
Beam’s expansion plans are necessitated by increased sales.
and continued growth of its product line in the United States
and overseas markets, plus the addition of new products de-
veloped by its newly formed Chatsworth Industries Division.

Currently occupying a space of 64,000 square feet at a
plant in Canoga Park, California, the company produces over
8,000 antennas per day, utilizing the most automated produc-
tion equipment in the industry. On the new site, Clear Beam
plans to build larger production quarters of more than 100,000
square feet to accommodate increased product research and
development.




Extras on the VW Truck that you don't
pay extra for:

1. Bumper guards.

2. Bumper overriders.

3. Outside rearview mirror.

4, Fresh air heater/defroster.

5. Fresh air ventilating system.

6. Passenger seat.

7. Cabin partition.

8. Cabin-width parcel shelf.

What’s extra?

9. Synchromesh 4-speed transmission.
10. Directional lights.

11. L.C.C. safety lights.

12. Dome light.

13. Tool kit.

Extras onthe VW Truck thatyoupay for:
1. Swivel driver's seat $70.90.*
2. Additional set of side doors for the
left side $80.00.*

*3UGGESTED RETAIL FRICE (©) 1963 VOLKSWAGEN OF AMERICA, INC.

3. Outside right-hand mirror $6.95.*
4, Windshield washer $12.15.*
5. Walk-through front seat with split
partition $59.80.*
The point is this: If you want custom
extras on your truck, we have them. (At
reasonable prices.)

£ Y But why pay extra for stuff
4 that's standard equipment on a
g Volkswagen?



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

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

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

“During the thirty-one years | have been in
the Radio and Appliance business few new
items have been so immediately successful
as your Colortron antenna.

“Qur sales of color television testify that
your new Colortron antenna has been the
answer. In fact we will not sell a customer if
they are not willing to install a proper type
antenna to operate the new color set.
"Hoping this letter will encourage you to
further efforts in developing more new
products.'’

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

‘“We have used the Winegard assortment of
antennas for over three years and find that
whatever situation we encounter, Winegard
has the answer.

“We have been especially pleased with the
WINEGARD COLORTRON which we have
used extensively since Color TV has come
into its own."’

Ray Summers, Ray Summers, Inc.,
Louisville, lllinois

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

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

“l am so pleased with the new Winegard
Colortron antennas that | would like to tell
you about the reception we have here in
McLean, Texas.

“'We have these antennas as far as 100 miles
from our local stations in Amarillo, Texas
and the customers are overjoyed with the
reception.

"We have installed over 200 Winegard Power-
trons and Colortrons on a money back guar-
antee. As yet we haven't had the return of
even one antenna!’’

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

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

THEY SAY IT BETTER THAN

Some of America’s leading dealers tell why they think Winegard Colortrons are

William D. Miles, Miles Electronic Co.,
Baxley, Georgia

- =

Dave Tucker, Avon Television Co., "
a “l

189 Bway, Amityville, New York

B avon Tv.

"'We are over one hundred miles from the
nearest commercial station. We have tried

. ——

""We here at Avon T.V. have used many
different antennas for our color installations
and have found that for best all around re-
sults in color as well as black and white
reception the Winegard Colortronis superior
in every respect.”’

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

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

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

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

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

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

COLORTRC

— ] most of the so-called color antennas. Thanks

to Winegard's high signal-to-noise ratio and
high directivity Winegard is the only accept-
able antenna-booster combination which
was found to meet our 'customer’s satisfac-
tion’ requirements. Beautiful color is being
received now with the Colortron.”’

Walter Finkbeiner, 107 New Jersey Ave,,
Absecon, New Jersey

“l have found the Winegard Colortron and
Electronic Power Pack to be the most power-
ful antenna in our fringe area. Colortron
antennas make a perfect combination with
our Admirat Color television installations.

“linstall Colortrons on trial and have not lost
a sale to date."”

Leonard P. Hellenthal, Nielsen & Neilson,
Inc., 1462 Glendale Blvd.,
Los Angeles 26, California

“l am extremely happy to inform you that we
have been a constant user of the Winegard
line of antennas and reiated products for six
or seven years.

“We are now moving into the Colortron
series which we find to be another added
improvement in new type hardware and im-
proved over-all performance.

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

G. Borders, Borders Radio & TV Service,
Flora, IHinois

“In my opinion, the Winegard Electronic
Antennais perhaps the finest piece of equip-
ment | have worked with in the last thirty
years.”



J. A. Etchison, Etchison Brothers
Applianges, Flora, lllinois

“The new Winegard Colortron with
the twin nuvistor amplifier permits us
to give our customers the best tele-
vision recepticn ever!’’

Berkeley M. Phelps, TV & Radio
Repair, Washington Depot, Conn,
*‘The high gair of Winegard antennas
and boosters give the customer ex-
cellent pictures on channels that were
not usable before, Winegard equip-
ment does not require sales pressure
—seeing is betieving!"’

the world’s finest TV antennas . ..

Jack Ross, Smith's Home
Furnishings, Portland 2, Oregon

“This is hilly cauntry, with lots of tall
trees. We instadl and service thous-
ands of sets ¢ year. We've found
many real problem areas—where only
a Winegard Cadortron antenna with
Nuvistor amplifizr will pull in the kind
of picture a set owner has the right to
expect. We reccmmend Colortron to
our customers — especially to the
many peop e now buying Color TV."

David B. Mewman, Radio Service
Co., 262 Ninth St., Astoria, Oregon

“‘With the rew Colortron TV antenna
and Stereotron FM antenna and
matching Nuvistor boosters we have
obtained excellent reception of the
Portland, O-egon TV and FM stations.
We are 100 miles from Portland with
the coast range of hills between us.
We also obtain good results from
Seattle, 150'miles away. These are the
finest antennas on the market today!"’

If you haven’t tried
Winegard Colortron
antennas or Colortron
Nuvistor amplifiers,
we hope you will try a

few soon.

We feel confident there
is nothing on the market
that can match them for
performance and quali-
ty. Write for technical
bulletins or ask your
Winegard distributor.

WINEGARD |
(OLORTRON {

Takes up to
400,000 Micro-
volts input—
Mode! AP-200N
$39.95 list

COLORTRON
Twin Nuvistor
AMPLIFIER




IS THE CARTRIDGE

SH

by
George F. Corne, Jr.

What to do about
"front-end” troubles
in phonos.

Although small in size, the phono
pickup cartridge has a cructally im-
portant function in an audio re-
producing system. No matter how
elaborate the amplifier and speaker
system may be. the net result and
quality of the output can be only as
good as the information transferred
from the pickup.

Let’s take a closer look at the
ceramic and crystal cartridges being
used in most home entertainment
equipment (excluding the more
elaborate and expensive types nf
high-fidelity  components). We’ll
focus on the physical constructicn
of these pickups. the main factor in
their performance; then we'll discuss
their most vital part, the needle,

Physical Structure

A few slabs of ceramic material,
an elastic torque coupler, three or

FOUR SLABS
OF CERAMIC
MATERIAL

RUBBER
DAMPER

Fig. 1.
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FLEXIBLE

TORQUE
COUPLER

four connecting terminals, and two
different-sized needle tips: Combine
these inside a mounting assembly.
and you have a basic phono car-
tridge. Fig. | shows the internal con-
struction of a typical sterco unit.
Two ceramic slabs (of barium
titanate) are used for each channel.
The slabs in each pair are clamped
together. with an insulating strip
between them. and both pairs are
mounted to a rigid support at the
rear of the assembly. At the front.
all of the slabs are attached to a
flexible torque coupler that has a
V-shaped slot in which the stvlus
rests. As the needle moves through
the grooves of the record, its move-
ment is passed through the stylus
to the coupler—which in turn warps
or bends the ceramic slabs, gencrat-
ing a corresponding audio voltage.

The rubber damper marked in
the photo is placed between the

FLIPOVER STYLUS
£ ASSEMBLY

\

f

AR

The torque coupler transfers force from stylus to ceramic slabs.

ceramic elements to prevent exces-
sive bending or shaking of the
ceramic slabs. This feature helps to
smooth out the frequency response
of the cartridge.

Fig. 2 is a rear view of this same
cartridge. The four terminals pro-
truding from the rear provide con-
nections from the cartridge to the
amplifier input circuit. Slip-on con-
nectors are generally used at this
point instcad of soldered terminals.
since heat is very damaging to a
cartridge. 1f a wire or terminal con-
nector happens to break. disconnect
the lead before repairing it.

Cartridge Failure

Despite the small size of car-
tridges. they are still fairly rugged
components. Usually. the cause of
failure is simply physical deteriora-
tion of the different materials in the
cartridge. Take the torque coupler.
for instance: The consistency of its
clastic  material must be  rigid
enough to transmit the stvlus mo-
tion to the ceramic slabs: however.
it must still be flexible enough to
prevent jarring of the stylus as-
sembly. With age, this material may
become hardencd. and lose some of
its ability to reproduce the vibra-
tions recorded in the grooves of the
record. For a similar reason, the
sound output can become distorted
due to a hardening of the rubber
damping device in the cartridge.
The length of time a cartridge can
be used-before failures of this type
occur will depend. of course. on the
operating conditions and the unit’s
construction.

Physical shock. more than any
other cause, shortens the life of car-
tridges. The average customer.
usually because he doesn’t realize
the harm hc’s doing. fails to treat
the unit with tender care. He acci-
dentally drops the tone arm. or jars
the cartridge in some other man-
ner . . . kids are especially good at
this! Some newly introduced car-
tridges have a “floating™ mechanism
to prevent possible damege to both
the cartridge and the ncedle. Any-
time pressure is applied to the car-
tridge. it retracts safely into the
tone arm. and a “bumper”™ (located
on the tone arm) absorbs the shock.
There are several different versions
of this type of design—floating car-
tridge or flexible needle—presently
available; the future witl probably
bring other similar designs.

How can a serviceman spot a

® Please turn 1o puge 75



LLORY

Tips for Technicians

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

When you need a lot of microfarads...

You may be occasionally confronted with the prob-
lem of finding a lot of capacitance. Maybe for a
sound system where you want to squeeze the last
bit of ripple out of a power supply. Or for brute-force
filtering of low voltage, as in a DC supply for fila-
ment circuits.

If your first inclination is to round up a bunch of
duals, triples and quads until they add up to the
microfarads you need, then hook them in parallel —
for the sake of your budget, resist the temptation and
read the rest of our tip. For you can get a lot of
capacitance in a single unit, at considerably lower
cost, by using a Mallory Type CG Computer Grade
Capacitor.

18000 MFD 10 WDC

These are called computer grade because they were
designed specifically for use in computer power sup-
plies. But you don’t need to own a computer to use
them. What's special about them is the way they’re
made. Since they are expected to last practically
forever, they are made of extra-pure materials and
assembled with tender, loving care. All of which
seems to pay off, for they turn out to be just about
the purest microfarads you can find—very low in
equivalent series resistance and d-c leakage. And
e e et s life is almost unbelievable! We've tested them for
ol s AT et ol o sad s the equivalent of 20yearsservice at room temperature!

METEEN ENpecilon tmec h the jerwer sappliss of miliary
T

ELECTROLYTIC
CAPACITORS

_ VR 181 RELIADILTT APPLICATIONS

What isn’t special about them is their price. In many

Binlisny Cimpoter Grady Copscitars Fanturs

AR BRI instances, a single Type CG will cost less than half
oAb e e as much as the three or four conventional capacitors
et s you would need to get the same rating. In standard
A stock case sizes, you can get as much as 75,000 mfd

S LW LIFRarw fages 3 ani |

at 3 volts and 1300 mfd at 350 volts.

g P Rl
T e e R A e e A L Sl b

S == ! And best of all, you can get 'em when you need 'em
o ) : our Mall istri . He’

Ask your Mallory Distributor for Bulletin 9-282 on Computer at y Ma Or,y Distributor. He’s your beSt e

Grade Capacitors. It lists all ratings which he carries in stock. for all electronic components.
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Another BUSS First :
.. ./} A ,"i[;‘i' Q‘ ' y

' New BUSS
» VISUAL-PAK

With the clear plastic box,

there’s no need fo open

to see how many fuses are in it.

The new BUSS fuse ‘Visual-Pak’ origi-
nated by BUSS holds five fuses and is an
outstanding development in fuse packaging.

The box doesn’t have to be opened to see
the number of fuses in it. This is a real help
when taking inventory —and it also guards
against running short on fuses.

Slide cover top securely grips bottom of
box to prevent accidental spilling of fuses.

For quick identification, size and type of
fuses are printed in large clear type on a
flat apron on the lid of box.

The new BUSS ‘Visual-Pak’ fits display

stands and channels—it has the same :

dimensions as the BUSS metal box.

Many sizes of BUSS fuses are now being
shipped in the ‘Visual-Pak’, and shortly all
sizes will be shipped in this modern package.

BUSS continues to be your profit line in
fuses because—it’s the complete line—it’s
the quality line—and it’s the line with out-
standing merchandising aids, such as the
new ‘Visual-Pak’.

¢
Y
k}

A 1 Gt a5

BUSSMANN MFG. DIVISION

MAKERS OF THE COMPLETE LINE OF
FUSES OF UNQUESTIONED HIGH QUALITY

McGraw-Edison Co. « St. Louis 7, Mo.
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WAVEFORMS taken with wide-band scope;
trols set for 100-volt p-p video to CRT. Low-cap
probe (LC) used where direct probe distorts signals.

con-

Normal Operation

Although most TV sets now have single vidco am-
plificr stage that feeds output to cathode of picture
ttbe, a few new models—and many older ones—use
two-stage circuit that drives CRT grid. First vidco
stage (not shown here) inverts and amplifies signal
coming from video detector; second stage (V1 in this
schematic) gives some additional voltage gain, and
again inverts signal so it will have correct polarity (W3)
fer grid of picture tube V2. Ordinarily. signal at plate
of first video stage is utilized as input to sync scpara-
tor and keyed AGC, but this particular receiver—Set-
chell-Carlson Chassis UX163—has unusual hookup
wherein second stage acts as cathode follower for sync-
input signal W2. Sole output from plate of VI is to
V2. via simple RC coupling circuit C2-R6. As in most
other TV sets, picture-tube bias is adjusted by varying
positive cathode voltage with brightness control. W4 at
cathode is mixture of both vertical and horizontal re-
trace-blanking pulses. Vertical-yoke input waveform
(110 volts peak to peak) is impressed across C4 and
C3 in scries, and 40-volt portion developed across C3
is fed to V2. Horizontal pulses are derived from 500-
volt sample of llyback pulse, attenuated by R9. and
coupled to V2 via C5. Both types of pulses arc posi-
tive, to accomplish objective of cutting off CRT during
sweep retrace time. Voltage and signal ratings of V2,
a 110° 23CP4, are similar to those of most other pic-
ture tubes. Accelerating anode (pin 3) is connected
dircctly to boost source; W5 is normal boost ripple.

Operating Variations

Cathode voltage ranges from 12 to 6 volts
as contrast control is advanced, and plate
voltage changes from 230 to 120 volts.
Readings are practically same with or without signal.

\A |

Limits of DC voltage range, at minimum
and maximum brightness settings. arc 115
and 45 volts (few volts higher with sta-
tion signal present). Video seen in W4 is developed
across R7 by fluctuations in CRT cathode current;
amount of video ranges from 5 to 20 volts, depending
on how brightness and contrast are adjusted.

V2
PIN 7

DC voltage remains at zero except when
brightness is high and contrast is at or
near maximum; then positive peaks of
W3 draw grid current and gencrate grid-leak bias (as
much as —20 volts. varying with picture content).
Amplitude of W3 is 20 volts at minimum contrast; 200
volts at maximum. Since grid drive is less cfficient than
cathode drive, and receiver has nearly 20-kv high volt-
age. video requirement for normal viewing is 100 volts
peak to peak, instead of usual 50 volts.

V2
PIN 2

As in most TV scts, boost voltage will
vary to some degree according to load on
high-voltage supply. However, this par-
ticular recciver has relatively good regulation, and boost
ordinarily stays within —25 volts of stated valuc.

V2
PIN 3



Brightness Too High

Raster Width

May Decrease

C2 Leaky

Symptom
Analysis

Contrast is normal. RI has visible effect, but does
not extinguish raster. Toward upper end of control
range, sides of raster pull in; flyback circuit is evi-
dently overloaded by excessive drain on HV supply.
Vertical retrace lines appear at both ends of R1 range.

Waveform Analysis

Scope traces give only inci-
dental clues. W3 is normal; so
is W4, except for slightly low
amplitude of retrace-blanking
pulses. This is an odd reflection
of trouble. not much help in iso-
lating fault. With Rl at mini-
mum, vertical blanking pulses
disappear. This effect is normal,
since pulses are bypassed to
ground through filters on 120-
volt line.

=
.

Voltage and -

Component Analysis -

L

;\/\
®

High positive voltage is found on grid of V2 it rises
from 50 to 90 volts as contrast is reduced. Likely
source of this voltage is leakage through C2, easily
checked by unsoldering grid end of capacitor and test-
ing for DC voltage on free lead. In-circuit ohmmeter
cheek also gives valid clue—upscale movement of point-
er (due to charging B+ filters via RS) instead of con-
stant 1-meg reading normally expected at grid. Cathode
voltage of V2 is normal at low settings of R1, but
comes to rest within few volts of grid voltage as R1 is
advanced. CRT then passes enough beam current to
overload HV circuit and thus reduce horizontal sweep.

Best Bet: Analysis of voltages on CRT elements.

Brightness Too Low

Contrast Normal

C5 Leaky

Symptom
Analysis

Raster is present, but dim, on vacant channels. When
a station is tuned in, brightness increases to usable
level if contrast is turned up high. Some set owners
would put up with this harsh-toned picture; others
would recognize trouble and call for service. ‘

Waveform Analysis

As in symptom 1, waveforms
are of slight importance. W3, if
viewed while contrast control is
at or near maximum sctting, will
show some sync compression;
but this is a normal condition
due to overdriving of VI. Only
unusual condition in W4 is slight
decrease in video content, mere-
ly a result of abnormally low cur-
rent through cathode circuit of
picture tube.

Voltage and

390y—j—- Component Analysis

..
540V /\/\/\

9OVM_INT_
(Di =

At cathode of V2, DC voltage cannot be reduced
below 90 volts by advancing R1. Grid voltage is zero,
as usual; so V2 is biased at or ncar cutoff, except on
positive swings of strong video signal at grid. Source
of excess positive voltage can be spotted by checking
voltage drop across cathode-circuit resistors. Arm of
R1 is less positive than cathode, so trouble obviously
isn’t in brightness-contrcl or vertical-retrace circuit. But
CRT cend of R9 is 150 volts less positive than other
end, so DC must be passing through R9 and C5. Leaky
C4 will causc similar symptom, but no appreciable
voltage drop will be noted across either R9 or R7.

Best Bet: Thorough voltage analysis at CRT cathode.

SYMPTOM 2 -



Raster Dim
or Absent

Brightness Control
Has No Effect

R7 Open

Symptom
Analysis

With no signal, set’s own CRT has raster blanked
out; 8 check tube displays this peculiar, shadowed
raster. Strong station viewed at high contrast shows
fairly bright highlights, but deep black shadow areas
predominate, and picture is not fit to watch.

Waveform Analysis

- Surprise clue is 300-volt hori-
zontal-pulse signal at V2 cath-
ode. Identical pulses are found at
junction of C5-R9, and normal
500-volt waveform is found on
other side of R9. Some cathode-
circuit defect is preventing nor-
mal shaping of horizontal blank-
ing pulses. Waveform at arm of
R1 contains correct vertical-
blanking signal, clearing C3 and
C4 of suspicion.

VARIABLE

35-115v

Voltage and
Component Analysis

|
;

Touching VTVM probe to V2 cathode causes slight
increase in brightness. On vacant channel, reading is
115 volts—unchanged by turning R1. Applying signal
and increasing contrast causes rise to 150 volts. At
arm of R1, voltage varies from 35 to 115 as K1 is ro-
tated. These observations suggest that R7 is open, and
high cathode-voltage reading is being produced by
small cathode current through high resistance of VIVM
circuit. Almost same visual symptom could be caused
by open circuit between R1 arm and ground; but W4
would look normal, and DC voltage at V2 cathode
would measure steady 120 volts.

Best Bet: Scope to localize; VTIVM to pinpoint.

Low Contrast

Brightness Normal

R3 Increased in Value

Symptom
Analysis

Picture looks rather washed out and contains no
snow; however, some snow (and audible noise) is noted
on unoccupied channels. Contrast control is operative,
but makes very little visible difference in picture. Good
brightness and focus discount possibility of bad CRT.

Waveform Analysis

W3 IR 3 -LC AT TTH

W3 has only 20-volt amplitude
at maximum contrast setting, and
10 volts at minimum contrast.
Tracing back through video cir-
cuitry reveals that plate wave-
form of V1 is weak (same as
W3), but grid waveform W1 has
normal shape and amplitude. W2
is slightly stronger than normal,
and does not materially change in
amplitude as it should when R2
is rotated.

Voltage and
Component Analysis
LITTLE AFFECTED BY CONTRAST

Plate voltage of V1 is nearly 230 volts, and varies
by only a few volts when R2 is adjusted; so V1 is ap-
parently operating near cutoff. Grid voltage is zero, as
usual. Reading at cathode is 13 volts—close to nor-
mal value for minimum contrast—but decreases by
only 1 volt as R2 is turned fully clockwise. Resistance
to ground from cathode should be only 180 ohms at
highest R2 setting, but actual reading is nearly 3000
ohms. Direct measurement across R3 pinpoints fault.
Strong W2 developed across high resistance in unby-
passed cathode circuit causes enough degeneration to
reduce voltage gain of output stage to less than 1.

Best Bet: Signal-trace with scope; follow with ohmmeter.



Narrow Raster

Brightness Control

Inoperative

C3 Shorted

Symptom
Analysis

Raster fills out to ncarly normal width when strong
signal is applied to set and contrast advanced to max-
imum. but it shrinks during station breaks. Picture
looks rather blurry and smeary. As in symptom 1. loss
of width looks like case of high-voltage overload.

Woaveform Analysis

W3 is normal except for mild
increase In - sync compression,
which is  probably related to
trouble. but provides no direct
clue to its location. W4A ap-
parently contains no  vertical
blanking pulses. and horizontal
pulses are weak; on the other
hand. its video content is normal.
Waveform on other side of R7
contains only vertical pulses. of
10-volt amplitude. This wave-
shape is normal, but amplitude
should be 40 volts.

Joth OF I IV X

Voltage ond
Component Analysis

CRT cathode is only 5 volts above ground. Grid
voltage is zero unless video signal is fed in; then grid-
leak bias is developed in proportion to signal strength
(maximum — 50 volts). Arm of RI has less than |
volt at all control settings. Ohmmeter connected to
this point reads only 200 ohms until C3 is cut loose.
(Capacitor is almost. but not quite. dead short.) With
bad C3 in circuit. turning R1 fully counterclockwise
can damage this control by heavy surge of B+ cur-
rent, so R1 should also be replaced to prevent callback.

Best Bet: Shrewd analysis of voltages is quickest way.

Negative Picture

Complete Sync Loss

at Maximum Contrast

C1 Leaky

Symptom
Analysis

Picture is basically normal (but too weak to watch)
with R2 near minimum: dark and light tones are re-
versed at medivm contrast; normal tones return. but
severe video-overload symptoms (such as sync disturb-
ances) arce noted as contrast approaches maximun.

Waveform Analysis

W3 has distortion correspond-
ing to visual symptoms. When
picture is negative, waveform
polarity is inverted: when over-
loading is present. W3 is very
distorted.  with flattened  sync
pulses. In latter case. W1 is also
seriously defective; but it shows
merely a slight reduction in sync-
pulse height while picture is
negative.  Apparently,  trouble
prevents VI from inverting sig-
nal in normal manner. W2 dup-
licates waveshape of W1,

Voltage and

] Component Analysis

DC voltages on V1 are severely upset. Grid is highly
positive. ranging from 15 volts at maximum contrast to
S0 volts at minimum contrast. As a result, cathode cur-
rent of VI is extremcly heavy., and cathode voltage
rises to level of grid voltage (except when R2 is close
to clockwise end of its rotation}. Plate voltage is well
below normal, indicating substantial plate current. Only
obvious source of positive grid voltage is leakage in C1;
this component can be given in-circuit ohmmeter check.
or disconnected for voltage test. as in symptom 1.

Best Bet: Preliminary scope tests; follow with VIVM,



7N

Zenith Gold-Seal Harmonically Resonant TV/FM
Antenna. Designed according to antenna principles
developed for satellite tracking, space telemetry and
military communications. Revolutionizes TV reception.

EN/TH QUALITY COMES TO
INDOOR AND OUTDOOR

TVsFM ANTENNAS!

Now Zenith brings you a complete line of Stereo FM,
Color TV, UHF and VHF quality antennas—easy to
sell, easytoinstall, packed with profits! Zenith Gold-
Seal Antennas cover every installation
requirement, from super fringe to metropolitan
areas. And you can offer your customers-a
wide selection of indoor and outdoor antennas,

plus a complete line of exact replacements for
Zenith instruments. Best for Color TV! Best
for black-and-white TV! Best for FM and
Stereo FM! Best for UHF! Zenith Gold-Seal
Antennas are built to the highest Zenith
quality standards to give you extra sales and
profit opportunities!

ZENITH QUALITY ANTENNAS FOR B&W OR COLOR TV o FM AND STEREO FM ¢ REPLACEMENTS

Zenith Gold-Seal
VHF Folded Inline
Antenna
(Channels 2 to 13)

Zenith Gold-Seal
Broadband Yagi VHF
Antenna
(Channels 2 to 13)

Zenith Gold-Seal
UHF Stacked Bow-tie
Antenna
(Channels 14 to 83)

Zenith indoor TV
antennas and exact
replacements for
Zenith instruments

Zenith Twin Driven
FM Stereo Yagi An-
tenna (For FM fre-
quencies 88-108 MC)

BUILT TO HIGHEST ZENITH QUALITY STANDARDS!

Contact your Zenith Distributor for further information or write: Zenith Sales Corp., Parts Sales Division, 5801 W. Dickens, Chicago 39, lllinois

Specifications subject to change without notice.
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QUICKER SERVICING
by E. D. Ladyman

helps spot

The revenue of an electronics
service shop depends mostly on the
operator’s ability to use his time
productively, so any step taken to
reduce the amount of wasted time
is bound to improve the profit
situation,

Servicemen know, all too well,
that one of the greatest causes of
lost time is intermittent troubles.
Customers naturally aren’t agree-
able to paying a serviceman just to
sit around and wait for an inter-
mittent to “act up.” To recover the
cost of his time, he must make a
direct attack on the problem. The
time-honored method of beating on
the chassis with a screwdriver, al-
though it may make the serviceman
feel better, has only limited use-

fulness; a more scientific approach
will get quicker and surer results.

Radio-TV servicemen can learn
a lesson from commercial broad-
casting stations, which strive to pro-
tect their revenues by staying “‘on
the air” every second of every
broadcast day. To aid in holding
“down time” to a minimum, the
transmitting equipment has buiit-in
meters for use in monitoring key
check points. Potential troubles can
be detected, isolated, and corrected
before they cause failure of the
equipment. Such a complex system
of built-in monitoring devices is
obviously impractical for home en-
tertainment  equipment, but the
service technician can still adapt
certain basic monitoring techniques
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Fig. 1. Four major check points help isolate trouble to some area of set.
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to his own bench work—especially
for dealing with intermittents. A
methodical, pre-planned monitoring
procedure will result in happier cus-
tomers, greater profits, and more
cheerful technicians.

Why Monitor?

The word “intermittent” suggests
that something abnormal is happen-
ing to a particular component as a
result of changes in operating con-
ditions or temperature. Some re-
action to applied voltage or heat
is to be expected, and manufac-
turers allow for this in the design
of their sets. But if components
change more than the tolerances
permit, you’ve got trouble.

The very nature of these changes
makes them difficult to detect by
ordinary methods. Heat causes ex-
pansion of the materials in com-
ponents, and unequal movement of
different materials may cause an
open or short circuit (or a change in
value) that will correct itself as soon
as the temperature is reduced. In
addition, DC or signal voltages ap-
plied to a component can produce
leakage or shorts that appear to
heal when the voltage is removed.
Probing the circuit with a test prod
is likely to “cure” an intermittent
defect, either by mechanically forc-
ing a connection into normal con-
tact, or by creating an electrical
pulse that temporarily “welds” the
faulty connection. Troubles of this
type can be exasperating enough to
drive a man to drink—which can
be either a blessing or a curse,
depending on your outlook!

The beauty of monitoring is that
it eliminates the problem of shock-
ing the receiver into normal opera-
tion. You choose the most impor-



tant test points in the suspected
circuits, and hook your instrument
probes to these points before turn-
ing the receiver on. Then you can
let the equipment operate until
the intermittent fault shows up,
and check to sec if any test indica-
tions have become abnormal. While
you're waiting, you are free to work
on other jobs.

Where to Monitor

The check points used in moni-
toring arc no different from those
used in ordinary servicing, but since
you can make only a few tests
during each monitoring period, you
must pick your check points with
extra care.

The first step is to try isolating
a defect to some definite section of
the equipment; once you've ascer-
tained that a certain group of stages
is not operating normally, you can
monitor various secondary check
points in the area to close in on the
trouble. In TV work, this initial
phase of trouble isolation depends
on a shrewd analysis of the picture
and sound symptoms—the same
method routinely used by all TV
men to decide where to begin
troubleshooting. However, intermit-
tents cause special complications,
because you may have to depend
on the customer’s description of the
symptom (not so much what it is
as when it appears). It’s important
to get a thorough understanding of
his complaint. Sometimes it helps
to ask leading questions, such as,
“Does the trouble appear only
about suppertime?” or “Do you
have to reset this control every time
you turn the set on?”

The choice of a primary test
point may be easy if the set has
a symptom such as “creeping” ver-
tical nonlinearity, which plainly ir-
dicates a defect in some small area
of the set. But quite a few symp-
toms, like intermittent loss of
sync, aren't so easily pinpointed
to a stage—or even within several
stages. If there is any doubt about
the general location of the fault, or
if you're not sure of the customer’s
complaint, you'll find it helpful to
begin monitoring at one or more of
the four major check points marked
on the block diagram in Fig. 1:

A—Output of video detector

B—Input to audio detector

C—Output of last sync stage

D—Drive to horizontal output

Using these points, you can break
up the circuits into manageable
sections, and greatly reduce the
number of tests needed.

How to Make It “Intermit’’

Unfortunately, you can’t even
make that first test until you can
coax the trouble to show up. You
have several possible ways of doing
this, but before doing anything,
stop and think. Is the trouble really
intermittent, or only the symprom?
Even if the set scems to be acting
normally, go ahead and make a
few key checks with the scope and
VTVM. You may spot some bor-
derline fault such as compressed
sync in the video signal, low or
poorly filtered B+ voltage, or a
misadjusted horizontal oscillator,
which may explain why the set’s op-
eration is rather erratic.

If the “normal” readings seem
correct, you'll have to duplicate the
conditions that cause the break-
down, to eliminate the possibility
of the set operating normally on
your servce bench for endless
hours. Most customers are unhappy
when told the trouble could not be
found, and are prone to take such
reports as personal affronts to their
intelligence. Thus, we repeat: lis-
ten very carefully to their accounts
of the trouble. Frequently, the com-
plaint will contain a statement such
as, “If I want to watch an 8 o'clock
program, I turn the set on at 7,” or
“It runs about an hour, then off
it goes.” These are clear signs of
thermal intermittents caused by

changes in temperature. The first

(A) Typically caused by loss of AGC

(B) Possible result of misaligned IF
Fig. 2. Distortion of detected video.

type of complaint indicates troublc
during warmup. which can be made
to appear with comparative ease.
The chassis will stay much cooler
on the service bench than in the
cabinet, thus prolonging the warm-
up time. If nccessary, a strategically-
placed fan or two can forestall
normal heating. When the trouble
does go away, a shot of “frecze
spray” chemical will often bring it
back; by carefully aiming the spray,
you can pinpoint the offending
component.

The other type of complaint, a
“hot” intermittent, is much more
difficult to bring fotth, becausc the
chassis may never run hot enough
on the bench to induce the trouble.
Heat lamps directed at the sus-
pected area have been used cffec-
tively for years, but this method
has certain disadvantages. The in-
tense heat radiated by the lamp can
melt wax and other insulation from
components in the arca, possibly
causing other troubles or cven pro-
ducing a temporary cure of the
original fault. A preferred method
is to cover the chassis with a ma-
terial that will hold heat in much
the same manner as a cabinet. ldeal
for this purpose is a large card-
board box. If you’re using a mon-
itoring technique, you've alrcady
made the test connections, so you
don’t need to reach under the box.

Intermittent troubles that can’t
be tied to temperature variations
may be due to component break-
downs that occur under certain line
or signal voltage conditions. Such
cases demand more observation and
experimenting than simple heat
problems; again, the important
thing is to come as close as possible
to the conditions under which the
owner operates his set.

Down to Business

Once you’ve decided which check
points to monitor, and how to in-
duce the symptom, you're “halfway
home” on conquering the inter-
mittent. To go the rest of the way,
let’s consider what to look for at
particular test points.

A-Video Detector

This point is useful for isolating
the cause of weak video with no
snow, or touchy sync. (This test
isn't necessary to troubleshoot the

® Please turn to page 71
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replacing the phono

NEEDLE

SNAP- N
0 RETAINIMG

This is one of the new “floating-type’’ cartridges on the
market this year. The snap-in clip marked in the first photo
holds the front of the cartridge in place, and blocks the
extraction of the dual needle assembly. After this clip has
been taken out of the way, the needle assembly can be

"L IRET-SHWPED CARTRIDGE

Depicted in these photos is one of the new turret-shaped
cartridges. As the tsend towards snap-cut cartridge mount-
ings increases, replacing the stylus becomes an easier task.
Bzing able to remcve the cartridge lets vou see exactly
how the stylus is mounted, making it easier to remove and
replace. The photo of the stylus separated from the cart-

cLI? “"‘!‘..z?

NEEDLE I
PRESSUL S
FLALGE [

- '. -

—

replaced as shown in the second photo. Using a pointed-
nosed tool to apply pressure to the rear retaining flange,
slip the needle assembly slightly sideways, out, and away
from the cartridge. Just reverse the above procedure to
snap in the new unit.

INDENTATION I8
" LOCKS STYLUS &
INTO POSITION

ridge will give you a befter idea of how the stylus is held
in place. This cariridge and the stylus lever are made
mostly of a plastic material, and it's a simple job to un-
snap the stylus from the cartridge. However, you'll find it
takes a goed firm pull to release the stylus from the re-
taining slot, in this type of assembly.



problem to the technician active in the servicing of
high-fidelity 2quipment. However, for those not too
familiar with some of the newer phono cartridges on the
market_installing a new needle can be quite a trick. Many
different types of cartridges are appearing in today's home
entertainment equipment, and most of these are duai-needle

;” eplacing a phonograph needle usuvally presents no
Ay

When a clip-held cartridge is used, the stylus will be easier
to remove if you first release the cartridge-retaining spring,
and drop the cartridge away from the tone arm. This may
be the only way to reach the stylus, if tone-arm travel in
the upward direction is limited. In the cartridge shown, the

~ ——RETAINING
CLIP

This type of cartridge is another that can be released
quickly and dropped down from the tone arm. Sometimes,
though, it's unnecessary to remove the cartridge, again
depending on the tone-arm clearance—whether it can be
raised high enough to remove the stylus conveniently. The
stylus in this cartridge can be extracted in much the same

types for playing both mi:rogroove and 78-rpm records.
Needle changeover is somefmes accomplished by means of
o flip-over cartridge, while i other cases, only the stylus ro-
tates—the rest of the assembly remains staticnary. Shown
in these photagraphs are four of the most commen types
of new cartridges, illustrating the ccrrect procedures for
changing o stvlus without damaging :artridge or needle.

STVLUS-RETAINING CLIP

TORQUE COUPLER

turnover stylus is held in place by a metal retaining clip.
After lowering the cartridge away from the tone arm_move
the stylus 1o the center position, and pull it forward and
away from this clip. When a new stylus is installed, make
sure its shank fits into the V-shaped torque coupler.

TORQUE [}
COUPLER

manner as the similar type shown in one of the other
photos. Move the turnover stylus to the halfway point, and
pull up and out to remove it from the metal retaining clip.
When replocing the stylus, make sure the shank is properly
seated in the caupling saddle, to insure accurate transmis-
sion of audio information frcm needie to cartridge.



Servicing
Indusirial

Electronics

by
Edward M. Nell

~ —

Intercommunications  is  rapidly
emerging as an centirely  separate
branch of clectronics. From simple
carricr-current arrangements to the
most claborate multiunit systems,
intercoms  are  commonplace  in
targe factories and offices. smaller
businesses  (such as grocers and
garages). and cven private homes.
Except for the targest industrial and
commercial companics — who may
have their own electronics service
personnel — most intercom  users
nced to call in a qualified inde-

pendent technician to lay out, in-
stall, and service their particular
systems,

Although there are many types of
installations involving many differ-
ent medels of intercoms, the dif-
ferences among systems are con-
cerned mostly with the number of
stations and the varicty of cxtra
features included. In reality, all in-
tercoms are basically the same. An
intercom station comprises a speak-
er (which generally also serves as
the microphone), a tube-type or

! WS ;
! T e S s i U (Rl L X
] 4 (] r -
' ¥ SELAVE 1 ! !
I o R —— SELINEL L @
] : ALK . |
1 L - o L3 r—— 1 SLAVE !
LAY T T A oul e | i
| AMT p— £ | H— = \ I
i T STEN TR T !
1 icommoN| T

(AN aster with passive slave

WA

& |

S gl AR LISTEN.

® o] o

Lo - -, [r—

\ TALE N AMP YT !

i 2 i ]lIS'EN =y
|

3

®

o ]
4

CALL LINE

|

_COMMON

(B} Master with active slave

MASTER L o MASTER 2 Tt MASTER 3
%fk_'- {EED‘" r :‘_-v:-:‘_-‘l
| | — L ] | B—tlag 5=
Pl A f g7 1% ame U:||—|
B
e |
L
e
o ¢ je 1 e
| CALL 2 ] ]
ALl L 1]
chlL 3 i
=
COMMIN

() Simple all-mzster

Vsl

Fig. 1. Basic intercom systems showing wiring layouts hetween stations.
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EXTRAS

transistorized audio amplifier, and
anything from a simple Talk-Listen
switch to an eluborate control panel
equipped with all the “extra” fea-
tures. The fundamental require-
ments of the audio amplifier and
speaker remain fairly consistent
throughout the range of different
models—although, of course, the
units may vary somewhat in design
and output power. On the other
hand, the amount and type of
switching circuitry is dependent
upon the features of the system and
the overall number of units. The
more features, gencrally, the more
switch or relay contacts involved;
thus, the more interconnecting wires
employed.

Basic System Design

Fig. 1 shows three fundamental
intercom arrangements. In cach
case, (the designation master sta-
tion means a control point for an
entire intercom system. Slave sta-
tions are simpler units with few or
no control features.

Master with Unswitched Slave

In the simple arrangement of Fig.
1A, the only component in the slave
station is spcaker-microphone M2,
Selector switch S2 chooses the de-
sired station by number. Then,
when the operator at the master
station moves talk-listen switch Sl
to the “talk™ position, he is able to
call & particular slave station. No-
tice that master speaker M1 con-
nects to the input of the amplifier,
and speaker M2 connccts to the
output. When S1 is transferred to
the listen position, M2 is connected
to the input of the amplifier and
MI to the output, so the slave sta-
tion can be monitored. In this type
of system. no calls can be initiated
from any slave station unless that
station is switched into the circuit



by selector switch 82 at the master
station.

Master with Switched Slave

Fig. 1B also illustrates a mas-
ter and slave combination. Here,
however, it is possible for any slave
to initiate a call to the master sta-
tion. Otherwise, the circuit operates
the same as that in Fig. 1A.

To call the master from a slave
station—assuming the master sta-
tion is on—switch S3 is set to the
talk position. M2 is thus connected
to the input of the amplifier and
M1 to the output. To reply, the op-
erator at the master station sets se-
lector switch S2 for the correct
slave station. From here on, the sys-
tem operates as in Fig. 1A, spring-
return switch S3 having returned to
its normal position,

Some slave-station units are
available with an additional switch
position that prevents the master
unit from eavesdropping.

Note that in Fig. 1B it is neces-
sary to run three wires between the
master station and each of the slave
units. In Fig. 1A, only two wires
link the master station with each
slave.

All-Master System

The third basic intercom arrange-
ment is the all-master plan of Fig.
1C. In this system, all stations have
an amplifier plus controls and
switching arrangements. Hence, any
station is able to initiate and estab-
lish contact with any other station
or stations. Although this arrange-
ment does provide complete versa-
tility in an intercom system, a multi-
conductor cable must be used to
join the various master stations to-
gether in a parallel arrangement. It
is well to keep in mind that the
cable for a given all-master instal-
lation must contain one conductor
more than the number of inter-
connected master stations (i.e., six
stations require seven wires).

A modified version of the all-
master system, consisting of a num-
ber of master stations plus a num-
ber of slave units, reduces both the
cost of the system and the number
of conductors needed.

Selling Versatility

Modern intercom units and as-
sociated items permit the installa-
tion of versatile systems that can ac-
commodate the needs of prac-

tically all commercial and business
enterprises. For instance, slave units
can be wired to initiate calls selec-
tively to any one or scveral master
stations. Thus, in a multiple master
arrangement, a number of conversa-
tions can be going on privately. In-
dicator lights can be included to
show what circuits are in operation,
or to inform the person initiating a
call that his signal is going through.
Some master stations even include
lights that indicate which station is
calling.

Many other convenient features
and accessories are available for
specialized applications. For ex-
ample, in certain industrial and
business locations where the noise
level is so high that ordinary inter-
com operation is impossible, the
telephone handset is the answer.
Some telephone sets have a bell or
buzzer which signals the operator
to the handset intercom. Others fea-
ture coded bell or light signals to
attract the attention of specific in-
dividuals. These annunciator facili-
ties are also becoming increasingly
popular as ‘“‘extras” in speaker-
equipped intercom systems.

Large industrial and business
establishments often use paging sys-
tems to call an individual to the
nearest intercom or telephone. This
is particularly effective in attracting
the attention of those persons who
normally move about into various
arcas. Many establishments already

PROGRAM WOM ITOR SPEAKERIGONSOLE MIKE

HI

llf-":"‘-ll'I
D}“" AKG) =

\Pnuﬁuhh‘. INPUIT SELECTOR
:

STEP-UP  STEP-DOWN

P e SLAVE
LOMG
LIKE

OTHER
SLAVES

MASTER

ilil

Fig. 3. Line transformers help reduce
the line losses between stations.

have wired music-PA installations
which are used also for intercom
paging.

In large installations, intercom,
paging, and wired-music systems are
frequently integrated; either com-
bined program and intercom ampli-
fiers, or separate amplifiers (as in
Fig. 2) may be used. Normally, the
program material is sent over the
wires to each of the slave units. The
master operator, however, can cut
in and call any slave unit by de-
pressing the appropriatc switch. In
so doing, the intercom path is estab-
lished to that particular slave, and
the program material is turned off.
The program is interrupted only at
the slave station being contacted—
not at any others.

All-station paging can be ac-
complished by setting the master
station selector to the all-call posi-
tion. In this case the output of the
intercom amplifier is fed to the in-
put of the program amplifier. Since
the output of the program amplificr

"« Please turn to page 67
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ShfTatk

by Allan F. Kinckiner

SCOPING COMMON-CATHODE
HORIZONTAL AFC

i
@T Hanl NTM T

Fig. 1.
requires only one sync-pulse input.

Common-cathode AFC circuit

Most TV sets of recent design,
and even some of the old-timers.
use a type of dual-diode horizontal
AFC circuit that differs somewhat
from the “balanced™ circuit 1 de-
scribed in the June Shop Tulk col-
umn. This alternate circuit, which
uses selenium or vacuum-tube di-
odes with a common cathode con-
nection,  might  conveniently  be
called “unbalanced™ diode AFC
without implying inferiority to the
balanced cireuit. Both arrangements
arc equally capable of supplying
efficient. stable. and quick-acting
horizontal synchronization.

The unbalanced circuit has some
advantages and also some disad-
vantages when compared with the
balanced type. In its favor is the
fact that it requires only one sync
pulse. of negutive polarity—making

it usable in receivers having a
SHC @
HORZ ML
HORIZ AFC —— 12au7

SaMpLE ~ @'; !

Fig. 2. Some sets, like Westinghouse
V-2216, have elaborate AFC filter.
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single-stage sync circuit. Also, be-
cause it can accept a sample saw-
tooth signal with the steep slope
running in a negative direction, it
is possible to obtain a usable sample
signal from the negative spike of
the horizontal drive  waveform—
thus eliminating the output tube and
flyback from the AFC feedback
loop. Dual diodes with a common
cathode are available in many dif-
ferent types of multisection tubes,
and this factor greatly simplifies re-
ceiver design. All of these advant-
ages add up to a welcome reduction
in cost when the unbalanced tvpe of
diode AFC is used.

On the debit side of the compari-
son ledger, the unbalanced diode
AFC develops a more negative
than positive correction voltage, in-
stead of being zero centered. There-
fore. it makes frequency or phas-
ing corrections more  effectively
when the oscillator is running slow
(or is lagging the sync signal) than
when the oscillator is fast. This dis-
advantage is not serious: it is
usually counteracted by using a dif-
ferent shunt resistance across each
diode. applying slight positive bias
to the AFC. or designing the hori-
zontal multivibrator so it will oper-
ate properly with a slight negative
voltage on the AFC-controlled grid.
When the unbalanced AFC circuit is
used with horizontal oscillators
other than multivibrators—for ex-
ample. the sine-wave oscillator and
reactance tube — this disadvantage
actually becomes an advantage.

Circuit Action

Fig. 1 shows a modern version
of the common-cathode circuit,
using sclenium  diodes. Its opera-
tion is fundamentally the same as
that of the balanced circuit: When
the oscillator runs fast, or leads the
sync, the combined action of the

sync and sample waveforms develop
a positive correction voltage which
is fed through a filter to the con-
trolled grid of the oscillator or
multivibrator. Conversely, when the
oscillator runs slow, or lags the sync
pulses, a negative voltage is devel-
oped.

Generally. the unbalanced circuit
can operate with a smaller sync
pulse than the balanced circuits; in
some cases. 5 to 10 volts is an
adequate  peuak-to-peak amplitude.
The sample signal may have from
two to five times as much amplitude
as the syne-pulse signal.

The circuit’'s greater ability 1o
correct a below-frequency or lag-
ging-phase condition can be demon-
strated by turning the hold control
off frequency in cither direction and
slowly turning back toward syn-
chronization. With the unbalanced
circuit. five bars—slanting to the
right~—are scen just before the pic-
ture pulls into sync, but the pull-in
point in the other direction is not
reached until only three bars are
seen slanting to the left. This obser-

Biw Gy

M TERNSAL UL

VIOE 1w

Fig. 3. Different method of applying
sawtooth to common-cathode circuit.



vation 15 mentioned to cmphasize
the fact that unequal pull-in does
not indicate an AFC defect except
in a balanced circuit. which should
pull in equally from cither direction.

Some unbalanced circuits use a
relatively large number of compon-
ents in the correction-voltage filter
circuit. Let's analyze one example
of a complex filter. as used in a
Westinghouse V-2216 chassis (Fig.
2): The combination of C9I1-R92
is primarily a short-time-constant,
Jow-pass filter; C92-R93 is a noise-
immunity network; and C94-R94 is
a long-time-constant, low-pass filter.
The low-pass filters prevent fluctua-
tions of the correction voltage. and
the noise-immunity circuit does just
what its name implies—it makes the
oscillator less sensitive to noise.

Another variation of the un-
balanced circuit is shown in Fig. 3.
The same negative-going sync signal
is used, but the sawtooth signal is
reversed in polarity (with a short
positive-going slope). This sample
signal is fed to the diode terminal
farthest from the multivibrator—
just the opposite of the arrange-
ment used in Fig. 1. A resistor is
inserted between this diode terminal
and ground, to complete the DC
ground path without shorting out
the sawtooth signal. The correction-
voltage output is almost the same
as in Fig. 1.

The sawtooth signal for the cir-
cuit of Fig. 3 is shuped from a
large positive pulse taken from the
fivback circuit, just as in a balanced
AFC system. (The shaping net-
works were discussed in the June
issue.) I'm inclined to consider this
feature a disadvantage. since 1 have
secn too many troubles develop in
sample-signal networks which de-
rive a signal from a large pulsc.

Troubles and Troubleshooting

The same troubles that afflict the
balanced AFC circuit—Icaky diodes
or coupling capacitors, distorted in-
put signals, etc.—are also found in
the unbalanced AFC. but the latter
type is more critically affected by
tolerance errors or minor defects in
components. The unbalanced type is
also not so easy to troubleshoot as
the balanced tvpe. For one thing,
the horizontal oscillator is not likely
to have exactly zero voltage on its
controlled grid for normal opera-
tion. as is usually the case with the
balanced circuit. Consequently. the

Fig. 4. AFC-circuit trouble allowed top
half of picture to ‘‘tear loose.”
free-running operation of the oscil-
lator is not so casily checked by
simply grounding the controlled
grid. To bring the oscillator to
15,750 cps, it may be necessary to
reset the horizontal frequency ad-
justment or clse substitute an ex-
ternal bias voltage for the AFC
voltage.

Nor is the unbalanced circuit as
casy to check with a scope. because
the shunt resistors and capacitors
cause a certain amount of interac-
tion between the sync and sample
signals even when the diode unit is
removed. In spite of this, scope ex-
amination of these signals still turns
up most causes of poor AFC action.
One case where scope tracing
proved its worth involved a Philco
91.35 which presented the partial
tearout shown in Fig. 4. Since the
lower half of the picture was nor-
mal. I knew the oscillator was run-
ning on frequency, and “guessti-
mated™ that the AFC was at fault.
After inserting a test adapter in the
9BR7 socket, I scoped pins 7 and

8. where the sample signal and sync’

are respectively fed to the AFC.
The signals [ found at these points
are shown in Figs. 5SA and 5B.
From the absence of a sawtooth
wave. | deduced that Ké in Fig. 6
{(Philco part number 30-6512-6)
was defective. Installing a new unit
restored normal AFC and sync
action. 1 again scoped pins 7 and 8.
and this time the traces appeared

(A) Pin 7—bad (45V p-p)

(C) Pin 7—normal (10V p-p)
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Fig. 6. Loss of sample sawtooth was
traced to open capacitor inside Ké6.
as in Figs. 5C and 5D.

To obtain an illustration of my
previous statement about the inter-
action between the AFC sync and
sample signal even with the diode
removed, 1 took an old 12AU7,
snipped oif pins 6, 7. and 8. and
installed it in the 9BR7 socket. Pin
7 still scoped the same as in Fig.
5C. as expected, but pin 8—where
a purc sync pulse might be antici-
pated—was just barely different
from Fig. 5D.

A Tough Old Bird

Sometimes cven the scope can't
directly pinpoint the cause of AFC

. trouble. A fellow serviceman con-

fronted me with a Westinghouse V-
2216, using the circuit of Fig. 2.
which he said was too critical in
locking. “Look.” he challenged, ™1
know these sets are normally criti-
cal, but this one is worse than it
should be.” 1 checked it and found
he wasn't just “whistlin® Dixic™; the
sct was really touchy. Using up
every troubleshooting trick I could
think of left me exactly where 1
was when 1 started. Scope traces
were perfect, and voltages were
right on the ball. but AFC action
was still lousy. Finally I examined
every part in the circuit and came
up with a .001 capacitor in the
noise-immunity network of the cor-
rection-voltage filter, where a .005

e Please turn 1o page 68
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(B) Pin 8—bad (35V p-p)

(D) Pin 8&—normal (10V p-p)

Fig. 5. Normal and abnormal waveforms from AFC tube of Philco 9L35.
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by Larry B. Allen

One afternoon not so long ago. a
serviceman friend dropped in for a
“casual” visit. We made small talk,
and bragged about business; then,
somehow, the conversation turned
to tape recorders,

“You know, | dread to see a tape
recorder brought into the shop!” he
complained. “They always seem like
so much work for the little dab of
money you get for servicing them.”

“Oh, 1 don’t know." I replied, I
always charge cnough to cover my
time when 1 service one. In fact, 1
sort of enjoy whipping a trouble-
some machine into shape.”

“I'll be right back . . .”. He was
out the door and back in less time
than it takes to tell, lugging a tape
recorder of rather recent design.
“Herc’s onc you might cnjoy whip-
ping into shape. Electronic faults I
can find easily, but these mechanical
defects keep me snowed!™

Wishing I'd known when to keep
quict. 1 countered by asking him
what sort of trouble he was having
with it and hinting that he should be
able to fix it himself.

"1 know it.”" he admitted, “But it
seems the only way to service one
of these monsters is by the guess-
and-try method. And I usually end
up spending a whole day at it. Then
I'm ashamed to charge for so much
time.”

I could see what he meant, be-
cause no customer would want to
pay the cost of a day of my time
just for getting one tape recorder
fixed. So 1 figured here was my
chance to do a good turn and pass
along my method of attacking tape-
recorder service. My friend acted
pleased at the chance to learn a
better approach to his problem (al-
though I'm sure he came by with
no other purpose in mind) . . . and
I must admit the prospect of show-
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GORDERS

Yield to a DIRECT approach

But it's well to keep these special
troubleshooting pointers in mind.

ing off my ability didn’t strike me
as a bad idea, either. -

Now let me hasten to add, I'm
no expert—and there’s a lot about
tape recorders 1 hope to learn by
continuing to service them. But I've
developed a *‘philosophy™ of serv-
icing that 1 felt my friend should
know about, and I think you'd like
to hear about it, too.

I believe in the direct approach.
I used to waste a lot of time trying
to “analyze™ the problem before 1
even took the top off the recorder.
If the trouble is mechanical, you're
going to take the top off anyway, so
why not do it to start with? If you
consider the logic of this approach,
it makes sense. The time to analyze
mechanical symptoms is «fter you
expose the parts involved. Also, you
can’t possibly repair the mechanism
until it's visible, so why hesitate?
The toughest part of any job is get-
ting started. and disassembling the
machine gives you something to do
while you're thinking about the
trouble.

Before going to work on the
problem, I clump the transport deck
into a dolly of the sort used for rec-
ord changers; this places the unit
clear of the bench where I can ob-
serve its operation without upend-
ing it. As I demonstrated to my
friend, a small pocket flashlight
helps me see into shadowed corners.

Classifying Faults

With my friend’s recorder all set
up for bench analysis, 1 was ready
to explain how to diagnose the prob-
lem. Mechanical defects in a tape
recorder fall into a very limited
group of categories. as far as their
effect on operation is concerned.
Most of them affect tape drive (the
action of transporting the tape from
one reel. across the magnetic head.

and winding it up on the other reel).
The various possible drive troubles
can be grouped as affecting the cap-
stan drive (fairly common), tuke-
up-reel drive (also common). un-
wind-reel drive, or rewind (running
the tape back onto the unwind reel).

Capstan Drive Troubles

These are faults that affect the
drive mechanism for either playback
or recording. In most machines,
anything that affects one mode of
operation will affect the other. but
occasionally this isn't so. Drive
troubles may occur in several ways.

“Wow™ may be heard when a
tape is played on the machine. in-
dicating slippage in the mechanism
that drives the capstan. A below-
deck inspection will usually reveal
a drive wheel with hardened (or
oily) rubber, a loose or weak pull-
in spring (the one that holds the
drive wheel against the capstan).
or a slipping drive belt. In any case.
the remedy is obvious.

In belt-driven machines, slippage
may mean the drive belt has ac-
cumulated a deposit of oil from the
mechanism and lost traction; on the
other hand. it may simply have be-
come stretched. In a few machines,
the belt drive can be kept tight by
an adjustable  “idler™ roller that
makes it possible to take up the
slack as the belt stretches through
continued use. In this way, a longer
period of service can be obtained
from a rubber drive belt. When the
idler adjustment nears its end, be
sure to replace the belt; it's about
finished.

Sometimes capstan-drive systems
will fail to work because the pres-
sure roller, which holds the tape in
contact with the capstan, will be-
come hardened or oily. This can
be seen without cven peering under
the deck. but the top must e off:



Get complete details from your Clarostat Distributor, or write .

CLAROSTAT POTENTIOMETERS
ARE RIGHT
FOR EVERY SERVICING NEED

For all your television, radio, Hi-Fi,
stereo, and sound system control
needs, Clarostat has the appropriate
potentlometer Clarostat replacement
potentiometers are the same fine
quality that has made them first
choice with the most critical equip-
ment manufacturers.

RTV exact replacement controls ready
for installation right from the carton.

Standard wire-wound and composition
controls for all popular requirements.

Series DA field assembled duals for
balanced functions in audio and
stereo.

Uni-Tite field assembled dual concen-
trics go together quickly and easily.

o

DISTRIBUTOR SALES DIVISION

SLAROSTA

CLAROSTAT MFG. CO., INC. DOVER, NEW HAMPSHIRE
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Harman-Kardon Shatters

Old Concepts of Economy-Class

Public Address Amplifiers!

COMMANDER CA-35

COMMANDER CA-65
with extra mic pre-amp installed

COMMANDER CA-100
with extra mic channels and
area selector switch assembly
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New performance and
versatility standards with the

“CA” SERIES COMMANDER

Unprecedented! 5 New Commanders . . .
every one with CERTIFIED POWER
RATING! Now you can plan a job accu-
rately, get the results you expect!

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

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

Fidelity! Socket for an optional plug-in
mag phono-tape head preamp with genu-

| ine built-in RIAA and NARTB equaliza-

tion. Works in aux channel; avoids loss of
a mic input.

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

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

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

Harman-Kardon, Inc.
Commercial Sound Div.
55 Ames Court, Plainview, L.I.,, N.Y,

Rush me the new p/a catalog that tells me
the things | ought to know about public
address amplifiers.

Name

Address

City State

A subsidiary of THE JERROLD CORPORATION QF
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thus you see why I remove the top,
very first thing. The cure for a bad
pressure roller, as with most faulty
drive parts, is a replacement. I've
“livened up” a few by placing them
in contact with the wire bufling
wheel on my grinder, but this is
only a last resort if a replacement
is unavailable. A thorough cleaning
with alcohol is acceptabie if oil or
grease is the only problem; but the
deterioration has already started,
and a replacement is best,

Takeup-Reel Drive

Defects which affect takeup ac-
tion usually show up by frequently
broken tapes, by tape pileups in the
mechanism or on the deck, or—in
a few machines—by “wow” in the
playback.

Takeup drives can become either
0o loose or too tight. The normal
drive ratio is such that the takeup
reel tries to turn a little faster than
the capstan; thus, the normally act-
ing takeup reel pulls gently on the
tape after it leaves the capstan,
keeping all the slack out. Notice 1
said a normal reel pulls gently, and
the takeup reel tries to turn faster
than the tape is fed. A clutch ar-
rangement, either between two flat
rubber surfaces or between a rubber
belt and its metal track, allows the
small amount of slippage necessary
to prevent snapping the tape apart.

If the slippage becomes too easy,
the reel turns too slowly and the
tape piles up. If the clutch is too
tight, it either pulls the tape through
the capstan in an irregular manner
(causing “wow”) or breaks the
tape. A common form of takeup-
reel trouble is a fluctuating tension
that alternately loosens and tightens
the tape between the reel and cap-
stan, frequently resulting in break-
age.

A third type of takeup drive—
not seen too often—is the pressure-
roller drive. The pressure roller is
ecnerally driven by a rubber belt;
therefore, the same forms of trou-
ble that affect capstan drives can
be expected with this type of take-
up mechanism. The important dif-
ference is that the takeup drive
must slip a little, while the capstan
drive must not slip at all.

Unwind (Followup) Reel

During either playback or record-
ing, the reel of tape that’s full at the
start can’t run as fast as the tape-




Half of all TV lead-in cable
needs replacement...now/

TV lead-in cable should be replaced at least once every two years. Hot
summers, cold winters, and salty air do the dirty work..and the
picture suffers.

This means that you have a made-to-order replacement market. Automo-
tive garages make extra profits by selling replacement spark plugs and fan
belts. You can make extra profits simply by telling your customer how his
old deteriorated cable keeps him from getting the best possible picture.

Tell him about the best .. Belden. It is an insurance policy against weak
signals and reception failure. And there is a Belden lead-in cable for every
requirement, including Permohm* for areas of salt or industrial contamina-
tion, Weldohmt with 2} times the flexing strength of ordinary lead-in,
Celluline* for resistance to sun and wind, RG59/U for multi-set operation
and areas of extreme interference, neutral color Decoratorlead-in, plus reg-
ular 300-ohm line, 150-ohm line, and 75-ohm line. Call your Belden jobber.

Belden

WIREMAKER FOR INDUSTRY
SINCE 1902 — CHICAGO

power supply cords ¢ cord sets and portable cordage
electrical household cords » magnet wire » lead wire

*Belden Trademarks and Patents—U.S. Patent No. 9782251 and 2814666 TBelden Trademark—Reg. U.S. Pat. Off, 8-3-3

BEN, YOU KNOW A LOT OF
TALK ABOUT EXTERNAL || CUSTOMERS DON'T REALIZE
CIRCUIT MEASUREMENTS;, THATOLD BEAT-UP LEAD-IN
THAT NEW SECRETARY L] MIGHT BE HURTING
THE BOSS HIRED SURE THEIR TV PICTURE /

—— HAS THEM/

g(j\z &=
<

B

COME ON, BUTCH, WE GOTTA
INSTALL THAT NEYV SET AT THE
— DOCTORS HOUSE, HIS WIFE IS
IKINDA FUSSY ABOUT HOw
THINGS LOOK...YOU'D
BETTER GRAB A
COIL OF BELDEMN
DECORATOR LEAD-IN

Be a Cartoon
Gag Writer!

Win a $25.00
Savings Bond

Send us your gag ideas for future cartoons. For
each of your gag ideas used, we'll send you a
$25 Savings Bond. Write Belden Manufacturing
Company, Attention: Mrs. Madelsa Allison,
P.O. Box 5070-A, Chicago 80, lllinois.

*This month’s winner; Charles W. Forster,
3744 Charles Street, San Diego 6, California

YEH, T JUST EXPLAIN THAT THE
OLD STUFF QUGHT To BE REPLACED
ABOUT ONCE EVERY TWO YEARS, AND
I'VE BEEN SELLING A LOT OF
BELDEN TV LEAD-IN

KTHE OLE GAL SAID SHE COULDNT

GET A PICTURE ON HER TV WITH
RABBIT EARS....SO T SAID MoOST
PICTURES DIDNT HAVE RABBIT
EARS UNLESS YOURE WATCHING
BUGS BUNNY...YUK ! YUK !!
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You'd expect an FM booster
designed by Blonder-Tongue
to be something special...

this one is

The Blonder-Tongue FMB STEREOBOOSTER is special because it in-
creases signal strength 8 times (18 db gain), while keeping noise
down to the bare minimum (noise figure 3.8 db) . . . because it
eliminates distortion caused by phase and amplitude variation and
by impedance mismatch (low VSWR) . . . because it doesn’t overload
when there are strong local stations present . . . «nd because it does
all these things steadily and reliably. But since Blonder-Tongue is
the company with the most experience in TV and FM signal ampli-
fication, how could you expect any less? A must for multiplex stereo,
and for mono in weak signal areas . . . installed quickly & easily
anywhere indoors. Improves reception with an FM antenna, your
TV antenna, or a homemade twinlead dipole. List $21

engineered and manutactured by

BLONDER TONGUEI CANADIAN DIVISION:

d 9 Atting St Newark 2 N.J. | BENCO TELEVISION ASSOC., LTD.,, TORONTO, ONT
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drive specd; otherwise. it would
“push™ tape toward the magnctic
head and the capstan, resulting mn a
pile of tape on or in the deck.
Therefore. this unwind reel (often
termed the “followup™ reel) must
apply a gentle holdback action to
the tape. so it will be fed smoothly
across the tape head and to the
capstan,

In some machines. this is done by
setting up the drive rutio so that the
unwind recl tries to turn more slow-
ly than the tape drive. As with the
takeup reel. a certain amount of
slippage allows the tape to pull on
the reel and make it rotate at a
speed different from its “natural”
tendency. thus keeping the tape
tight. At the unwind reel. too much
slippage will allow the tape to pull
the reel too fast, resulting in erratic
“bouncing.” and ultimately causing
a tape pileup. If the slippage is in-
sufficient. and the tape is kept too
tight, "wow” is likely and breakage
Is pretty apt to occur soon.

Rewind Problems

The “Rewind” position of the
recorder switch causes the unwind
recl to turn bachwards at o high
specd—to rewind the tape rapidly.
This necessitates a change in drive
ratios. because in forward speeds
the recls turn more slowly.

In some recorders. the unwind
reel is simply held by a sort of
brake during recording or plavback
(so tape doesn’t pile up); thus the
drive mechanism can be “thrown
into gear” by the “Rewind ™ button,
and the high-speed rewind can pro-
ceed. In others, a  mechanical
change in the drive system—say
from pressure roller to drive belt
accomplishes the change in drive
ratios. In most machines. switching
to “Rewind™ also releases the tape
from close contact with the mag-
netic head. As pointed out earlier:
With the top ofl. and the machine
in a position for casy inspection,
figuring out the drive system s
greatly simplitied. Go dircetly to the
section indicated by the symptoms,
and your job is half over. Often
a simple adjustment is the answer;
other times a simple replacement or
cleaning job is suflicient.

Replacing Drive Parts

As 1 pointed out to my fellow
serviceman,  probably  the  single
most difficult item to replace—at



New transistor raoio ANALYST

makes it Easy and Profitable to Service all Transistor Radios

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

EASILY TROUBLE-SHOOT ANY STAGE
BY UNIQUE POINT-TO-POINT SIGNAL INJECTION

The ANALYST gives you a complete signal-generating
source for point-to-point signal injection. IKasily enables vou
to trouble-shoot any transistor radio—check all circuits
stage-byv-stage—isolate and pinpoint the exact trouble in
minutes.

Supplies modulated signals, with adjustable control, to
check r.f., 1.f., converter. and detector. Supplies audio signal
to check audio driver and audio output. Provides unmod-
ulated signal to test local oscillator. Provides separate audio
low-impedance output for signal injection into loudspeaker
voice coils-to check speaker performance.

BUILT-IN METERED POWER SUPPLY FOR EASY SERVICING
Makes it easy to operate radio under test, while ycu inject

your own signals. Provides from 1 to 12 volts in 114 volt
steps. Supplies all bias taps that may be required.

Solve Every Service Problem and Profit
with a Modern B&K Service Shop. See Your
B&K Distributor or Write for Catalog AP21-R

——

\

TRANSISTOR RADIO ANALYST

with Exclusive DYNA-TRACE
Single-Point Probe—and Built-in
Metered Power Supply and VTVM

Complete Transistor Radio
Service ShopinOne Instrument
Signal-Generator, Power Supply, Milliam-
meter, VTVM, Battery Tester, Ohmmeier,

and Both In-Circuit and Out-of-Circuit
Transistor Tester—All in One

Also Speeds Servicing of Tube-Type Radios

AUDIO
QuTPUT

DETECTOR AUDIO

IF DRIVER
) AUDIO
/ OUTPUT

OSCILLATOR

SIMPLIFIES IN-CIRCUIT TRANSISTOR TEST
WITH NEW DYNA-TRACE SINGLE-POINT PROBE

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

BUILT-IN VTVIM

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

TESTS ALL TRANSISTORS OUT-OF-CIRCUIT

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

Model 960. Net, $9995

BaK MANUFACTURING CO.
Division of DYNASCAN CORPORATION

1801 W. BELLE PLAINE AVE. ¢ CHICAGO 13, ILL
Canada: Atlas Radio Corp., 50 Wingold, Toronto 19, Ont.
Export: Empire Exporters, 253 Broadway, New York 7, U.S.A.
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SARKES TARZIAN
Silicon Rectifiers

are first choice among service

technicians (according to a nation-wide poll)
for the third year in a row

Tarzian 400V and 600V ''F'' Series units
in handy Ten-Paks, Doubler Replace-
ment Kits, and in bulk

_SILICON REC

ECTIFIERS

Tarzian 400V and 600V "“H'’ Series units
in handy Ten-Paks, Doubler Replace-
ment Kits, and in bulk

Tarzian's nine stand-
ard tube replacement
rectifiers replace over
95% of all vacuum
tube rectifiers

Preference high!
Here's why:

v They are immediately available
from distributors throughout

the nation

v They are “handy-packed” in
the quantities and sizes you

need most Tarzian M-500 and
M-150 units in Conver-
sion Kits and in bulk
v Their proven quality and de-

pendability eliminates callbacks

that waste your time and profits

A free Tarzian ‘“Replacement

Line” catalog is yours for the

asking. It’s your guide to re-

placement rectifiers with com-
etitive prices, unsurpassed

P p p small-size, high-

perfor‘mance. efficiency applica-
Write or call your nearest tions

Tarzian distributor, or:

Tarzian'sfour''con-
densed stack'' sele-
nium rectifiers fit

SR
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SARKES TARZIAN, Inc.

World's Leading Manufacturers of TV and FM Tuners « Closed Circuit TV Systems o Broadcast
Equipment » Air Trimmers » FM Radios » Magnetic Recording Tape « Semiconductor Devices
SEMICONDUCTOR DIVISION ¢ BLOOMINGTON, INDIANA
Canadian Li : Marsland Engi ing Limited « 350 Weber Street North, Waterloo, Ontario

least, in a comparison with its cost
—1is the drive belt. Pressure rollers
are usually held by a clip or bolt,
but drive belts have a mysterious
way of being “threaded” through
some of the most intricate mechani-
cal mazes. So I showed him a few
little tricks I have learned over the
years.

By removing the belt from its as-
sociated drive wheels or pulleys,
you can pull it up against what-
ever levers, bars, or wheels prevent
it from just slipping off. Frequently,
you can see how it can be worked
around these and removed without
disassembling the machine. If not,
at least you have identified the very
smallest amount of disassembly
which will free the belt and allow a
new one to be installed.

There’s another way to change
defective belts, too. You can buy
rubber belt material (such as shown
on page 100 of the October, 1962
issue) and make the drive belt your-
self. The secret to saving time with
this method is to thread the belt
into position before bonding the
ends together. Be sure to make the
belt slightly shorter than the actual
distance around the pulleys; then,
when you snap it into place, it will
be firm and tight.

Miscellaneous Defects

There is little that needs explain-
ing about top-of-deck servicing.
With the covers off, everything is
plainly visible. I showed my friend
how to clean the heads (I had the
feeling he was merely humoring me
during that portion of the demon-
stration), check the tracking of the
tape, and check head alignment.

I use prerecorded tapes for the
last two tests. If the tapes are only
slightly out of tracking (especially
noticeable on four-track stereo
tapes). the head can be raised or
lowered by an adjustment provided;
in a couple of extreme cases, I've
had to alter the guide bars to each
side of the head. Head alignment is
saved till last; then a head-align-
ment tape is used to adjust for
maximum output. Sometimes track-
ing and head alignment will inter-
act, so always recheck each adjust-
ment a couple of times whenever
you have to make either one.

An occasional complaint will
mention excessive clatter in the ma-
chine. Instead of wasting a lot of
time looking for the noisy part, iso-



Find it and Fix it in 1 the time!

EASILY SOLVES “TOUGH DOGS"...INTERMITTENTS ... ANY TV _TROUBLE

00

weontad
vieoo xae » ronne

oD on r:uvmum ANALYS

By Easy Point-to-Point Signal Injection, You see the Trouble
on the TV Screen and Correct it—Twice as Fast and Easy!

Simplified technique stops lost hours never recovered on
“*tough dogs’’, intermittents, and general TV trouble-
shooting. This one instrument, with its complete, accurate
diagnosis, enables any serviceman to cut servicing time in half
. .service more TV sets in less time . . . satisfy more custom-
ers . . .and make more money.
With the Analyst, you inject your own TV signals at any time,
at any point, while you watch the generated test pattern on
the picture tube of the television set itself. This makes it quick
and easy to isolate, pinpoint, and correct TV trouble in any
stage throughout the video, audio, r.f., i.f., sync and sweep sections
of black & white and color television sets—including intermit-
tents. No external scope or waveform interpretation is needed.
Checks any and all circuits—solves any performance problem.
Gives you today’s most valuable instrument in TV servicing—
proved by thousands of professional servicemen everywhere.

Available on Budget Terms. As low as $30.00 down. Net, $32 995

e TELEVISION AN A
BLACK & WHITE AND COLOR

SIMPLIFIES COLOR TV SERVICING, TOO

Enables you to troubleshoot and
signal trace color circuitsin color
TV sets, or facilitate installation.

Generates white dot, crosshatch
and color bar patterns on the TV
screen for color TV convergence
adjustments.

Generates full color rainbow dis-
play and color bar pattern to test
color sync circuits, check range
of hue control, align color de-
modulators. Demonstrates to

Model 960 Transistor Model 360 V O Matic Model 375 Dynamatic Model 700 Dyna-Quik Model 440 CRT
Radio Analyst Automatic VOM Automatic VTVM Tube Tester Rejuvenator Tester

customers correct color values.

See Your B&K Distributor

or Write for Catalog AP21-R K

BaK MANUFACTURING CO.
Division of DYNASCAN CORFORATION

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

Canada: Aflas Radio Corp., 50 Wingold, Toronto 19, Onf.

Export: Empire Exporters, 253 Broadway, New York 7, U.S.A.
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New Sonotone
Sono-Flex® Stylus

try this with any other cartridge

(at your own risk)

No way to treat a cartridge, for sure—That is, any cartridge except the Sonotone
models featuring the new Sono-Flex® needle. No more bent or broken needle
shanks caused by flicking off some lint, dropping the arm, or scraping it across
the record.

The newly developed Sonotone Sono-Flex® needle to the rescue! Gripped in a
resilient butyl rubber mount, you can flex this needle shank in a 360-degree orbit
without breaking. Pluck it—flick it—bend it—bump it—it will continue to perform
as good as new.

Moreover, the Sono-Flex brings advantages in performance never before offered
by any replacement cartridge: Higher compliance, wider and flatter frequency
response, lower IM distortion, and longer needle and record life.

Sonotone Sono-Flex® increases your profits two ways

[[] Sonotone cartridges are better than ever, easier to sell, because they’re better
performers, Further, you eliminate callbacks because of broken needle shanks.
Sono-Flex needles are standard right now in these Sonotone cartridges models:
9TAF, 16TAF, 916TAF and the Velocitone Mark Ill.

[] Sono-Flex opens up lucrative needle replacement business for upgrading
these Sonotone cartridges models: 9T, 9TA, 9TV, 9TAV, 16T, 16TA, 16TAF and
916TA, original equipment in over a million phonographs. Replacement is fast,
simple—requires no tools—assembly snaps into position easily, and gives im-
mediate proof of better performance plus abuse-proof, longer needle life.

See your distributor today and ask for Sonotone cartridges with the Sono-Flex® needle.

SONOTONE CORPORATION Electronic Applications Division Eimsford, New York
In Canada: Atlas Radio Corp., Ltd., Toronto e cartridges ¢ speakers ¢ batteries
e microphones e electron tubes o tape heads e hearing aids « headphones
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late the cause of excessive vibra-
tion — that’s the likely culprit.
Smooth out the operation, and
clatter will disappear.

The most common cause of vi-
bration is a bent fan on the motor
or motors. Unless you’re an expert
at balancing fans, don’t waste time
—replace it. To balance a fan is
time-consuming at best, and seldom
satisfactory.

A worn bearing in a motor can
cause an unusual amount of vibra-
tion to the machine. Holding the
motor tightly will usually damp out
the shaking, and identify the fault
more conclusively. Again, the best
answer is a replacement. Motors
usually cost less than the time in-
volved in trying to disassemble the
defective one, and some are sealed,
anyway.

Vibrations that occur only during
recording, playback, or rewinding
can be traced to some part associ-
ated with driving that particular
function. Especially noticeable are
worn reel spindles (some of which
can be replaced), warped reel car-
riers, and drive wheels that have
been worn eccentric (oval-shaped).
A pencil held next to the edge of
a suspected part will usually trans-
mit the vibration or wobble to your
fingers.

Some hard-to-spot vibrations can
be located by rolling a paper into
a long, thin cone, holding the large
end near your ear, and probing
around the mechanism with the
tapered end. The cone makes an
acoustic amplifier, and the small
end forms an isolated pickup de-
vice for noise. Beware, however,
that you don’t locate the result of
a vibration this way, and overlook
the cause.

A Friend Indeed

Naturally, this entire demonstra-
tion used the recorder my pal had
dragged onto my service bench. In
the process, we found the cause of
his trouble—a defective drive belt.
So he got his recorder fixed, at the
expense of an hour or so of my
time.

But I'm not sorry; after all, he
is a good friend of mine, and I my-
self benefited from a review of just
why I do things the way I do. And,
if he hadn’t dropped by, I'd not
have bothered telling you about my
direct approach to tape-recorder
servicing; so I guess we all bene-
fited. A



Service Technicians

In electronic servicing, it's the
little things that count ... the
minor problems that add up to
a major loss of time. Now RCA
answers the S-O-S of busy serv-
icemen with 5 new service aids:

.

‘ :
F X, .
v & o

gl NUVISTOR SOCKETS: »
1 Saves time-wasting socket-seeking. X
4 The two most wanted nuvistor sock- \

ets: For conventional mounting and \
stand-off printed circuits.

1A1382—conventlonal mounting.

1A1383—stand-off printed circuits.

NUVISTOR PULLER:

Saves time, Grips nuvistors
tightly to ease them from
sockets quickly and effort-
lessly. 1A1347

RCA 6-WAY PIN STRAIGHTENER:

Saves time and trouble with bent pins on
novars, nuvistors, 12-pin tubes and 7-, 9- and
10-pin miniatures. Trim, free-form design,
complete with screws for attaching to work-

bench or tube caddy. 1A1369

And for quicker, more /j NEW RCA DROP CLOTH:
efficient servicing, two popular Saves customers’ carpets, floors. 3°
basic service aids: - 9 square with cushioned lining—fully
5 skid and scratch-resistant. Packs

easily, resists wrinkles. 1A1044A

NEW RCA FOAM-RUBBER FLOOR MAT: s
Saves tired feet when you stand all day r
at your service bench. Put one at your v
primary work area, another behind your a
counter. Bright red RCA monogram P
dresses up your entire shop. 1A1381 P

o,
e —

RCA SERVICE-SPECIAL TOOL CHEST:
1A1280—Saves missing tool problems.
Ampie room for all tools with special
compartment for RCA WV-38A V-O-M or
RCA power {ine monitor. Keep every-
thing right where you want it.

RCA LITEWEIGHT TUBE CADDY: &
e ol
3 -

1A1241 — Saves carrying a full-size
caddy when not needed. Made of
sturdy, stain-resistant liteweight
molded plastic. And it car hold up to
210 receiving tubes at one time.

SEE YOUR PARTICIPATING RCA TUBE DISTRIBUTOR FOR ALL THESE RCA SERVICE AIDS.



by K. V. White

Common Blunders
in
Handling Credit

Owners of electronics service shops are frequently
faced with credit and collection problems forced on
them by competitive pressure. A previous article
(**Handling Credit On Your Own” in the June 1962
issue) covered these problems in a general way, and
made some suggestions specifically designed to aid the
service-shop owner in handling these problems more
effectively and less expensively. Now, let’s look at some
actual case histories—credit and collection situations
with which television servicemen were actually faced
—and see how these problems were handled by the
serviceman in question. In each instance, we shall sug-
gest a solution which may well have proved to be more
effective, under the existing circumstances.

Missed Payments

The Situation: A television serviceman decided to
handle his own financing of a relatively large account
for extensive repairs, and arranged with the customer
for monthly payments of $17.00 to be made. The
customer made several payments as agreed, but then
missed one payment. The serviceman was aware of
the missed remittance, but was not too concerned, con-
sidering the debtor’s past credit performance. Pay-
ments were resumed the following month, although the
missing payment was not made up.

A short time later, two more consecutive payments
were missed, and the serviceman became alarmed. He
called the debtor, who told him of unexpected financial
reverses which would undoubtedly result in several
more missed payments.

The Serviceman’s Solution: Upset at the gloomy
results of his telephone call to the debtor, the service-
man immediately called in a collection agency, who
contracted to collect the account at a rate of 3314%
of the gross amount brought in.

The collection agency then called the debtor and
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threatened him with garnishment of his wages if the
account was not paid in full within five days. The
debtor became frantic at this threatened loss of his in-
come, and borrowed sufficient money to pay the ac-
count in full.

The television serviceman was very pleased when he
received this remittance, less the amount of the collec-
tion-agency fee.

In the meantime, the debtor, embittered by his treat-
ment in the hands of the agency and the serviceman,
was busy getting revenge in his own way—by loudly
criticizing the serviceman’s professional capabilities in
front of anyone who would listen. These attacks quick-
ly grew into rumors that could not help but draw at-
tention in the serviceman’s small community. Some old
customers were lost, and the serviceman’s income was
reduced more than enough to outweigh the gain
achieved by forcible collection.

An Alternate Solution: The serviceman, of course,
had adequate reasons to be concerned about the ac-
count; but he called in the collection agency much too
quickly. Actually, he might have averted the need to
do so, if he had started questioning the debtor at the
time the first payment was missed. This past-due bill,
in itself, was a good indication that the customer was
in financial difficulty of some kind.

Certainly, after the second missed payment, the
serviceman should have been prepared to discuss the
situation with the debtor. The outcome of this con-
versation would have depended, of course, on the in-
dividual circumstances involved. However, if collection
problems are discussed in a temperate manner, a solu-
tion can usually be worked out.

If the financial pinch had appeared to be temporary,
reduced payments might have been arranged; or, in
case of long-term difficulties, the serviceman could have
suggested the possibility of refinancing the account. It
is never a good idea to suggest suspending payments



From RCA Victor-another
big advance in

Space-Age Sealed Circuitry

RCA Victor Color TV Chroma Circuitry

You can see at a glance how new streamlined “road-mapping”
makes servicing faster, easier, surer than ever before

Pictured above is the ‘“new look” in RCA Space
Age Sealed Circuitry . . . the new precision-
crafted boards that you’ll see in all 1964 New
Vista Color and in most RCA Victor black-and-
white television sets for 1964.

This new schematic diagram “road-mapping”’
consists of straight white lines that run directly
from point-to-point. No confusion, no difficult
paths. And the extra space gained has been used

to make the label markings larger. You can see
and trace the circuits at a glance.

Here again RCA Victor has made a vitally
important contribution to easier, faster and
more accurate servicing. It is part of our con-
tinuing research program to offer the utmost in
reliability with Space Age Sealed Circuitry.

See Walt Disney’s ‘“Wonderful World of Color,” .3'2.___-'""* i’,;t_ y
Sundays, NBC-TV Network

“ ”
HIS MASTER'S VOICE

The Most Trusted Name in Electronics

Tmk(s)®
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MODEL 850
ELECTRONIC VOLT-OHMMETER

FACTS MAKE FEATURES:

1 Long 7” easy-to-read scale.

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

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

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

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

New pencil thin test probe used for all functions: DC, AC,
and ohms. No need to change cables. Beautifully styled case
for professional appearance and functional utility, 7%” x
67%6” x 3%”.

Carrying handle can be used as a tester stand to place the
tester at 25° angle for ease in reading.

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

TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, GHI0

entirely on an account for a period of time. Even if
only token payments can be made, they should be ac-
cepted, so the debtor is constantly reminded that the
account is not yet paid up.

Refinancing is a sensitive subject, and any suggestion
along these lines should be made with care. The tele-
vision serviceman should not put himself in a position
of forcing his customer to seek outside financial help.
This will only arouse a feeling of resentment in the
debtor, since any new loan is bound to create an addi-
tional repayment problem. Such resentment will be di-
rected toward the serviceman if he has aggressively
insisted on full payment of an account at a faster rate
than the debtor can manage. :

In any credit situation, premature use of an outside
agent for collections will only lead to trouble. It should
be remembered that a collection agency is likely to
threaten a debtor with legal action of some kind, in
order to effect a quick turnover of the account. This
type of threat frightens most debtors, and may lead to
some very undesirable side effects from the standpoint
of the television serviceman.

Poor Credit Risk

The Situation: A service dealer had ordered and re-
ceived an advance credit report on a prospective new-
set buyer. The report indicated that the person was
“slow” in making utility payments, and “very slow” in
paying the majority of his other credit obligations.
After carefully considering this information, the dealer
did not care to carry the account himself, and he knew
his financing organization wouldn’t accept it.

When the dealer hesitated to extend credit, the
customer offered to buy a large console TV, rather
than the 19” model he had been considering.

The Service Dealer’s Solution: The television deal-
er could not resist the lure of extra profit, and closed
the transaction. However, the account went bad after
the first payment was made.

An Alternate Solution: Once an adverse decision
has been made on the acceptance of an account, there
should be no backing down from that decision if it
was based on sound background information.

A poor risk will rarely become a good risk over-
night. In this particular case, the serviceman should
not have let himself be persuaded to change his mind.

“Considering the circumstances, I think I should ask for
several credit references!”




These three new Delco Radio 8-10-ohm replacement
speakers permit you to cut 16 numbers from vour
inventory. They can replace all units in current Gen-
eral Motors cars and many competitive makes. They

install easily and quickly, take a "'tip jack,” “blade,” or
solder connection. Excellent for home hi-fi and TV
sets, too! Speak up for the latest in replacement
speakers. Call your United Delco supplier today.

THREE NEW SPEAKERS, ALL WITH SLOTTED MOUNTING HOLES SPECIAL
 Number  Size  Magnet Wt. Mounting UNIVERSAL 8-10-OHM
poy_- "~ 16 oz front/rear 6 x 9 REAR SPEAKER PACKAGE
— - ———————— Contains all materials necessary for
6127 o axm0t 16 0z front/rear rear-seat speaker installation: Speaker,
= 612877 = g B e W= Grill, Wiring, Switch. Part No. 6122.

Delco Radio Automotive Radio Service Parts and Electro-Mechanical Devices are distributed nationally through Umnited Delco

&

S

DELCO RADIO, Diviston of General Motors, Kokomo, Indiana
-
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. United V¥
Delco |
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1 Little
“Tally Tap -

oran Ca

sistors (on
sortmae

Quality 2-watt pots,
Type AB

MAKE SURE IT
STAYS FIXED

You’re always safe, always sure with
any of these three quality replacements.
Why be otherwise? Repair jobs that
boomerang cost you hard-earned profit.
Little Devil® resistors come in 1/10, 1/4,
1/2, 1, and 2 watts from 2.7 ohms to 22
Megs . . . AB Pots from 50 ohms to 5§
Megs in several shaft lengths and styles
... gold-bonded diodes in ninety 1N types
off the shelf.

Call your distributor for the latest
Ohmite Stock Catalog 30.

Be right with

e OHMITE
)

RHEOSTATS - RESISTORS * VARIABLE
TRANSFORMERS - TANTALUM CAPACITORS
TAP SWITCHES * RELAYS * R, F. CHOKES
SEMICONDUCTOR DIODES
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“Skip Tracing’!

The Situation: A serviceman ex-
tended $157.32 in credit to a cus-
tomer who subsequently disap-
peared without a trace. While there
was no guarantee that the account
could be collected in full even if
the customer were found, the entire
amount was obviously a dead loss
as things stood.

The Serviceman’s Solution: Faced
with a loss of such proportions, the
serviceman panicked. He called in
a local collection agency, and was
advised they would undertake col-
lection of the account for a fee of
50% of the gross amount collected.
Although this fee would obviously
wipe out any hope of a profit on
the account, the serviceman agreed
to the action, on the theory that
half a loaf was better than none.

After several months, the debtor
was located by the collection agency.
By this time, however, several other
accounts were involved, and when
the debtor was confronted by the
agency, he advised them that he had
filed a bankruptcy petition. The
serviceman eventually received a
settlement of $15.73, half of which
he owed to the agency.

An Alternate Solution: The serv-
iceman still had the debtor’s credit
application on file. It contained
various items of information that
could be used in tracing the debtor
—including the name and address
of his brother, who lived in a nearby
town.

An inexpensive telephone call or
telegram to this relative might very
well have produced the current ad-
dress of the debtor. If this lead had
been unproductive, the credit ap-
plication would still have provided
other possible contacts—for in-
stance, former employers or neigh-
bors, school or church officials,
banks, or loan companies. If the
serviceman had taken the initiative
in this manner, he might have
reached the debtor before the com-
bined pressure of his obligations
made him decide to go into bank-
ruptcy. There would then have been
at least, a chance of recovering a
larger amount.

“Special Deals’’

The Situation: A serviceman was
approached by the sales representa-
tive of an unknown collection
agency about the agency’s “special

plan,” which promised to settle dif-
ficult accounts at a much lower rate
than normal. In due course, the
serviceman signed a contract with
the agency on the assumption that
his past-due accounts would be col-
lected for an agency charge of 5%.

The Serviceman’s Solution: Ac-
cepting the “special” plan without
further investigation, the serviceman
turned over to the salesman a num-
ber of past-due accounts that had
accumulated.

A few weeks later, the service-
man noticed that payments were
coming in on these accounts, but in
much smaller amounts than he had
expected. A further investigation re-
vealed that 3315% to 50% of each
account was going to the agency,
in accordance with the regular rates
charged by that organization.

On close reading of the agree-
ment he had signed, the serviceman
discovered that only the accounts
collected in a three-week period fol-
lowing the date of the contract were
subject to the 5% service charge.
All others were automatically put
into the regular collection channels
of the agency, and were then sub-
ject to the higher fee.

An Alternate Solution: Since
there are unscrupulous firms in the
collection-agency business, as well
as in any other field, service-shop
owners are well advised to check
the background of any agency that
solicits collections of their delin-
quent accounts. They might also
consider utilizing the services of an
attorney; the fee charged is normally
comparable to that of an agency.
The average debtor will react in
the same way to an attorney’s ef-
forts as to legal action initiated by
a collection agency.

Conclusions

In each of the cases described,
the serviceman would have lost a
great deal less money if he had.
taken prompt and aggressive action
on his own, rather than letting a
credit situation drift from bad to
worse. Each shop owner should
formulate a collection and credit
policy that is effective for his par-
ticular situation and area of opera-
tion. By thus assuming the major
responsibility in these activities, the
serviceman will eventually find that
he can minimize his loss of income
from problem accounts. A




Compactrons take the heat off service dealers

More and more of today’s newest TV
sets are featuring compactrons . ..
G.E.’s multifunction electronic
devices. This means, eventually,
you’ll be seeing more compactron
circuits in your shop. Therefore, to
anticipate some of your questions
about compactrons, let’s take a look
at how compactrons can help take
the heat off you and your business:

1. Long waits for repair will be a
thing of the past. Simple compactron
circuits mean you can locate trouble
faster, repair it easier, get sets back to
your customers quicker. Fast, effi-

cient service builds repeat business
and gets you free word-of-mouth ad-
vertising,

Repairs are consistently better be-
cause compactrons combine functions
having similar life spans. Thus if one
section fails, the entire compactron
must be replaced—automatically re-
storing top performance through re-
placement of the other weakened
sections. You save time by not having
to check extra tubes and you elimi-
nate the possibility of ‘‘weakened or-
dinary-tubes’ not showing up on the
tester.

2. No more call backs! When you fix
a compactron set, it stays fixed. Call
backs are virtually eliminated by ser-
vice-designed compactrons which
have a 40% lower operating temper-
ature than ordinary tubes. Cooler
operation means greater reliability
and gets rid of a difficult trouble spot
— peeling and cracking of printed
circuits.

3. You make more profit on compac-
trons because the unit price is higher.
Replacing a compactron is like replac-
ing 2 or 3 ordinary tubes. Simpler
compactron circuits, plug-in replace-
ment, and fewer tubes to check, let
you service more sets in any given
time. Employees become more effi-
cient, and need less training.

Multifunction design means that
eventually you can substantially re-
duce your tube inventory. This gives
you more “free’” operating capital,
more shelf space, plus less capital in-
vestment . . . hence a greater profit
per dollar invested.

Remember, you'll be seeing more
compactrons in the future ... They’ll
mean easier servicing and happier
customers for you.

Progress s Our Most Important Product

GENERAL @B ELECTRIC
DISTRIBUTOR SALES
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