JANUARY, 1964 50 CENTS

modernization section

Serv.ce Shop ... 1974

*OT02 “ALID NUNW . ’ :
*IAV I0ISENIAY ‘,Vg;f ¥ You Can Modernize Your Service Business
et L T Test Equipment for the Modern Bench

o StAvd *n °r
971t VO Getting Ready for UHF



THE SAME ENGINEERING, SAME PLANT THAT
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HERE IT IS—the space-age TV/FM antenna design plus a unique parasitic-element system for

from the only manufacturer with actual experi- maximum all-channel gain and pinpoint direc-
ence in making space-probing antennas! tivity. Exclusive Cycolac insulating mounts as-

All new, the PARALOG is the first home an- sure canstant impedance, eliminate troublesome
tenna that really comes through with log-periodic cross-feed design. Extremely rugged construction.

! ‘ There are fourteen PARALOG antenna models, listing from $19.95,

i wmcluding four electronic PARALOGSs with Super Powermate preamplifier,

{ and three special FM stereo models. See your Jerrold-TACO distributor
TACO now, or write Jerrold Electronics, Philadelphia 32, Pa.
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FOR SERVICE SHOPS

Time and step-saving arrangements for one-man businesses
as well as large specialty firms.—by Patrick M. Craney

Radio and television service shops are found in a
wide variety of shapes, sizes, and layouts. Many are
located in small, crowded rooms while others occupy
large, spacious quarters with plenty of working and
storage room.

Although available space is inevitably the limiting
factor in planning a shop layout, individual taste is
important. The serviceman’s dream shop often exceeds
practicality; after all, what serviceman wouldn’t like
to have all the space he needs for his benches, test
equipment, and parts storage, or a well-planned show-
room for maximum sales appeal? Few technicians
work best in a dirty shop; and it takes proper storage
facilities to help keep the place neat.

When a customer walks in, he¢ very often appraises
your work by how your shop looks. If it is crowded,
dirty, and dreary looking, chances are he’ll make some
excuse and walk out.

Occasionally, a customer will frequent a run-down
dirty shop expecting the prices to be lower. Lack of
pride eventually brings about poor workmanship, loss
of business, and then price cutting. This “bargain”
will attract only people who can’t afford quality, guar-
anteed work. However, if a technician has any pride
in his work, he’ll make the best of what he has.

On Cleanliness

This is not to say that all dirty shops are run down
or show a lack of quality. Many shops in old buildings
with cracking walls develop a reputation for gocd work
and competitive prices. However, if a customer realizes
you have a neat shop—even though it is located in an
old building—he will then have to pass judgment only
on your service.

There is little excuse for a dirty shop; but some are
undermanned and the owner will not take time to
clean them up. Perhaps they are too busy making
money, as they often say, but I wonder how much more

they might make if facilities were clean and efficient.

Customers who see the shop for the first time are
mildly shocked when they enter the premises. There
is a film of dust on all the radios and TV’s on the
showroom floor; the floor and windows are dirty, and
cartons and chassis are strewn around the showroom
floor. In fact, the whole working area is very messy.
The customer then wonders what the inside of his TV
set looks like. Naturally, this probably has nothing to
do with how the set works, but just try to convince
a customer of that!

Shop Requirements

As stated earlier, space is prerequisite to planning
your shop. However, what you would like to do with
available space, and what you can do, may be two
different things. Depending on whether you are alone,
or have several technicians, you may have to make
the available space suffice.

Perhaps you want drive-in facilities, but find you
can’t have them and still have all the bench space you
need. Or perhaps you desire a special room for
demonstrating color TV or stereo equipment; this
undoubtedly would aid sales, but is sometimes im-
practical. You will have to decide how your space
can best be_used.

Benches

First of all, you’re a serviceman; you need a work-
bench. You can do without fancy showrooms if need
be, but you do need a working space. Your bench is
primarily a table with extra facilities—like drawers or
shelves to provide storage for parts and test equipment.
You could work on a flat table, but it would prove
ineffective. Since this is where you will be spending
a lot of your time, it should be made as comfortable
and convenient as possible. In a busy shop, time wasted
walking around hunting test equipment and parts is
money lost.
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Fig. 1. A home-operated workshop can be converted from almost
any spare room into a very attractive and efficient service center.

Consider benches like those shown in Fig. 1, for
instance—just tables for conveniently working on sets.
Nothing fancy at all. Consider, though, what it will be
like to have several pieces of test equipment on that
table. Assume you have a VTVM, scope, and signal
generator on the bench, plus the usual number of small
tools. What happens when you want to put a 23"
table model TV set on the bench? “Just move a couple
of things around,” you say? Fine! But what if you
want to put another set on the bench too? You either
stack the test equipment or build a bigger bench. And
again there is the problem of available space.

Space need be no problem if you lay out your bench
wisely. Fig. 2 illustrates what can be done to arrange
test equipment and parts for time-saving convenience.
Notice that this bench has shelves for signal, sweep, and
color generators, VTVM, scope, and a reference book
or two. All this equipment is up off the bench, but
within easy reach.

Notice also that the bench has a stool, a telephone,
and small parts drawers. The fact that the serviceman
can sit down to work can increase his output consider-
ably. This makes money and helps keep employees—
and customers. Also, there is no need to keep jumping
up and down to reach parts and tools. Everything is
handy to service the run-of-the-mill set: test equipment,
test CRT’s, substitute speaker board (behind phone);
and resistor, capacitor, and coil drawers. Replacement
tubes are within arm’s reach; tools and other parts are
kept in the drawers at each side of the bench.

Fig. 2. A well-planned workbench will increase overall efficiency.
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Thus, a serviceman must have his workbench, even
if he has little else. His hours spent there should be
money-making hours. Make this portion of your shop
convenient and comfortable.

Storage

Perhaps the second most important requirement of
a service shop is storage space. It is very confusing if
finished sets are mixed inf with those waiting to be fixed.
It is also very time-wasting to have parts in boxes
strewn all over the shop. Where do you look if you
want to find something?

There should be at least two places to store radios
and television sets—one for those to be repaired, and
one for those already completed. It is best to locate
the “completed” rack close to the counter so there is
little delay in finding the customer’s set when he comes
for it. TV sets that are to be picked up are usually
located near the door where they can be loaded easily.

Looking back at the floor plan in Fig. 1, notice that
storage space is provided for small parts (tubes,
batteries, etc.), large parts (storage room), and sets.
Since tubes and batteries are sold over the counter and
through service, they are located between the counter
and the service bench. Likewise, storage shelves should
be convenient to the counter, back door, and bench.

Another storage need is for replacement picture
tubes, speakers, transformers, and other large units
that have to be kept on hand, but not necessarily in
the immediate bench area. Therefore, this area is
usually located at the rear of the shop—sometimes even
in the basement, if there is one.

Sules Area

For the shop seriously interested in sales, it is an
unwritten rule to provide a showfloor through which
the customer must pass to get to the business area—
generally the service counter. This sales area should
be arranged with an attractive variety of TV sets,
radios, and similar equipment.

Cramming too many sets into a given space detracts
from the overall appearance, and actually discourages
some sales. Of course, getting a lot of sets on the floor
does give the customer a wider choice, but most
customers like to look at the sides and back too; and
this can’t be done on a crowded showroom floor.

Thus, it is wise to plan your showroom floor layout
carefully. Set sales can be an important factor in
retaining business in certain localities. If your shop
has a lot of walk-in business, a well kept showroom with
an eye-appealing layout will naturally invite inspection
by your customers. Try keeping one or two sets playing
so the customer can witness the quality of picture and
sound. It is often wise to provide space for radios on
one section of the floor, TV sets in another location,
and phonographs and recorders in still another.

The floor plan in Fig. 3 includes a salesroom area.
Notice the entrance is situated on the side of the
showroom farthest from the desk and TV bench where
a technician will most likely be working. A customer
entering the shop will have to walk across the sales-
room, and past the sets on display, to reach the
technician. The radio display has been located along
the wall nearest the desk where business is transacted.

With a pleasant showroom to browse in, many cus-
tomers actually welcome the opportunity to wait a



few minutes for service. They will check your display,
pick up some literature, watch the TV pictures, and
listen to the sound quality from one of your better
radios. When the customer decides to purchase a new
set, you stand an excellent chance of getting his business
—and without need for pressure tactics, either!

The effect of the “long” showroom is enhanced if
someone starts toward the door to meet customers as
they enter. However, if the customer indicates by word
or action that he just wants to look, leave him alone.
Utilize the advantage of having a showroom by using
it properly.

Office Facilities

Even the smallest shop will need a telephone and
must keep some sort of records. This business area
can be the corner of your workbench, or a separate
room complete with secretary and detailed filing system.
Although office space is not so important a considera-
tion as working and storage area, without at least a
desk and filing cabinet you will find yourself steeped
in a confusing pile of papers, call reports, job tickets,
sales literature, and warranty cards. Once this pile
gets started, it is a monumental task to straighten out.

With an office area visible, customers will auto-
matically walk to it upon entering the shop, for it is
a kind of common denominator between customer and
technician. If the technician can’t come to the counter
or desk at that moment, the customer will generally
wait.

Miscellaneous Considerations

There are perhaps two other facilities that can be
included in shop layouts; restroom and drive-in space.

Restroom facilities depend on the number of em-
ployees. The restroom is usually located at the rear
of the shop, out of sight. It should be neat, clean, well
ventilated, and comfortably heated.

As far as drive-in facilities go, many shops don’t
fe€l any need for them. However, almost every car
on the road now has a radio, which must be serviced
periodically. Also, there is the ever growing number
of Citizens band and commercial two-way radios in
cars. These radios eventually will end up for service
in the hands of the competent electronics technician.

Plan ahead for mobile radios—and even the coming®
trend towards rear-seat TV sets. The wise technician
will provide facilities for drive-in business. In the
summer months, this work can be done easily outdoors
unless it’s raining. But, in winter, outdoor weather
makes for uncomfortable work.

The ideal solution is an attached, heated garage,
something like that in Fig. 4. This one is designed as a
drive-through, which enables a production-line move-
ment through the garage to facilitate handling more
cars in a given period. This design also helps prevent
problems caused by autos backing out of the garage
into a street, alley, or parking area. Such a garage
can be equipped with automatic door lifts and heater
blowers. Thus, when a car pulls in or out, the doors
can be lowered quickly and the blowers will prevent
a widely fluctuating temperature.

You might not need a garage on the basis of your
present business alone, but consider what business you
could develop. A few years from now, there will be
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Fig. 3. A well-planned shop with separate sales and service areas.

more and more personal two-way sets and rear-set
TV’s. The sophisticated customer will select a shop
to handle not only his TV work, but his auto radio and
two-way work as well.

A well-planned garage doesn’t have to offer drive-
through facilities; one door will suffice. However, your
garage must be big enough to accommodate a car, the
customer, yourself, and a few tools and test instruments.
There should also be an easy access to the service
area, and a window or two. You will find the garage
retains heat better if you use a low ceiling and door—
unless you handle trucks.

Floor Plans

Actual floor plans depend upon the whims and
desires of the technician, and the space available. Some
shops are quite elaborate and show much attention tc
detail, while others are thrown togetner in a haphazard
manner. Small shops are usually laid out more neatly
than large ones, because space must be conserved.
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Fig. 4. A one or two man shop complete with drive-in facilities.
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A Home Workshop

Fig. 1 indicates that, if very little space is wasted,
you can put a shop in a room only 12’ by 16’. This
layout could fit into a single room in the technician’s
home.

The facilities are convenient and proportioned to fit
the needs of a one-man shop. There is an air of business
about the place, and not the fly-by-night atmosphere
that is found to exist in some home-operated shops.
The storage space and shelves are just deep enough
for one TV, or maybe two table-model radios. The
counter is only 18” wide, and the benches are just
over 24” from front to back.

A small shop such as this can easily be kept clean
and attractive. Although the tendency is to throw all
junk in the storage bin, it soon becomes as full as Fibber
McGee’s closet. Therefore, there should be a place for
everything, and everything should be in its place; “junk”
should be eliminated.

Small Drive-In Shop

Fig. 4 shows what can be done with a small building
to provide all the features of a sales and service shop,
and also take care of drive-in customers. The garage
area can be constructed or remodeled to suit your
particular needs and desires.

It is well to provide access to the garage from both
the service and sales areas. You probably don’t want
the customer to follow you into the service area and
peer over your shoulder while you work. (What if
he touches the high-voltage lead of a cooking TV set?
If he does, you'd better have insurance.) Hang a sign,
or otherwise indicate to the customer that he is to wait
in the sales area. Provide chairs or stools so he can

see ‘into the area where you are working. This is
psychologically necessary, as most customers don’t like
to be left alone while you disappear into the mysterious
interior of your shop to do heaven-knows-what to their
set.

Notice that tube and battery testers are located where
the customer can readily observe them. He likes to
see the needle indicate whether he needs a new tube.
Some shops have a simple emission checker on the
counter so the customer can check tubes himself. Need-
less to say, this pleases both customer and technician—
the customer has no doubts, and the technician is
relieved of a time-consuming task.

The parts shelves are on one wall of this shop, away
from customers. Sticky-fingered people are few and
far between, but it is wise to make your parts as
inaccessible as you can, thus removing temptation.

If there is little for the waiting customer to do,
provide him with a few magazines or some sales litera-
ture. Make his stay as comfortable as possible; and
he’ll return whenever he has service problems.

The “ready” shelves are convenient to the customer.
By placing them in this location, you don’t have to
make the customer wait while you “go” get his set. He
will also have a shorter distance to walk to the front
door, since it is directly in front of the counter and
gate.

Two-Man Shop

Fig. 5 depicts a shop built to accommodate one bench
technician and one outside technician. This layout has
a drive-in. feature meant primarily for loading and
unloading the service truck. You may wonder why the
drive-in area is in the center of the workshop itself.
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Fig. 6. This floor plan shows a shop with an isolated service area. The sales and business areas are completely separate.
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The workbench in this shop shows much careful
thought. The test equipment is up off the bench, but
within easy reach. There are drawers under the bench
for small parts, speakers, and tools. A side extension
on the bench leaves space for testing tubes and letting
a set or two “cook.”

Notice that the parts shelves are placed well back in
the shop area. Although this may -prove a little in-
convenient, it does help keep your inventory level above
what might be expected if the stock were within arm’s
reach of the showroom gate.

Medium-Sized Shop

Although it is arbitrary what can be called a medium-
sized shop, four to six employees usually make up a
medium-sized service business. In this type of shop,
the technicians might handle phone calls and sales
activities, as well as service calls and bench work.
Perhaps only one employee—the manager or an office
girl—will handle sales and calls, and the others will
be strictly service personnel. The shop might appear
as in Fig. 6, with the service area entirely out of sight
behind the showroom and business area.

This shop features an adequate sales room with
plenty of room to situate televisions and radios for
maximum customer exposure. Notice that the customer

Fig. 7. Compartments keep test equipment up off the bench,
thus providing a larger, cleaner working area for the technician,

This layout is used by a shop whose service vehicle is
equipped with complete test and service facilities. So,
to provide another “workbench,” it is necessary only
to pull the truck into the shop and connect its bench
to AC power.

In a small shop such as this, TV’s for repair are
often placed on the floor since they will be put on
the bench right away. However, not only is there a
possibility of running over them with the truck, but
someone might stumble over them and crack a shin—

or worse, a picture tube. In this particular shop, has to walk across the showroom Fo rea.ch the service
however, the technicians just didn’t have sufficient space counter. A tight row of TV sets guides him to the sales
for more shelves. It seems all the excess room was desk. . ) ) )

always filled up with odds and ends like picture-tube The middle area combines business, service, and
cartons, and TV cabinets. Perhaps if the storage room parts storage. This is where business between customer
had been bigger . . . ! But then, we’re back to the old and shop is transacted, service and sales records and
problem of available space. files are stored, and the main parts inventory is kept—
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Fig. 8. This shop has two main TV benches, a radio-phono bench, and a separate ‘‘tough-dog’ bench located in another room.
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under lock and key. If a customer wants a tabe, it is
obtained from a cabinet at the end of the counter;
likewise, batteries and other impulse-sale accessories are
kept inside glass-enclosed cases. Each technician has
his own parts and tube caddys, and stocks them at the
end of the day. There is also a large pegboard mounted
along the rear wall to provide for speakers, CRT
brighteners, and similar items.

The service area features plenty of space for benches
and shelves. In this layout, a double bench (Fig. 7)
with test equipment racks placed back to back can be
located in the center of the room. The bench away
from the window is used for all color work and contains
the color TV test equipment. There is sufficient space
for set storage, and even room for schematic files.

There is an obvious lack of small parts drawers near
the benches. As mentioned, each serviceman has his
own caddy and refills it daily from the main parts stock.
This generally suffices for bench work, too. There is
otherwise no need for the servicemen to be in the
business area. There is an “employees” door to the
shop, and customers are kept in the business area by
a Dutch door.

Large Shop

How much floor space should a shop have to qualify
as a large shop? How many technicians? For the sake
of reference, we’ll say a shop should have around 8 or
10 employees. In this arrangement, technicians do
nothing but service work; office help takes care of
filing, telephone answering, and most sales work.

Most shops this large have five or more technicians,
plus office and sales personnel, and the owner-manager.
The shop and store space must be adjusted tc accom-
modate the type of trade and the personnel required.

If there is more service business than sales, one man
may be able to handle both sales and office work, and
the shop doesn’t need a big sales room. If most of the
technicians spend their entire day making house calls,
the bench and shop space needn’t be as large as for a
shop that has mostly carry-in trade. On the other hand,
if sales is a major portion of your business, only a few
technicians might suffice, while a sizable staff of sales-
men would be employed. In either case, a secretary
can almost always handle routine office duties.

Fig. 8 shows a typical “big shop” layout with a
large sales room and a special demonstration area for
color TV and stereo. The sales, office, and demon-
stration areas are the only portions of the store the
customer sees. All service areas are out of sight to
provide the technicians as much privacy as possible.
If the shop is well run, and the office staff well informed.
customers do not need to see the service technicians.

The service area in this layout is worthy of special
mention. Notice the convenience of the parts and
storage shelves to the benches. Both TV benches are
approximately equidistant from the shelves and are
separated from each other. This last helps reduce
excess distraction and chatter between technicians. Two
long TV benches are used to service sets brought in
by the outside men; however, any “dog” is taken to
the bench in the storage room for extensive trouble-
shooting by a seasoned veteran. A shop of this size
often has one man specializing in “dogs.” This facili-
tates taking “tough dog” work from smaller shops.

The benches in thé service area are laid out for
1

i o g

Fig. 9. Test equipment shelves are positioned for ease of equip-
ment operation and the convenience of the TV technician.
maximum access to test equipment and small parts
drawers. This aids the serviceman in completing each
job more efficiently. If he has to walk around looking
for a piece of test equipment or a part, he will be
distracted and lose his. train of troubleshooting thought.
He may even be tempted to start a conversation with
the other technicians, and this adds up to lost time.

Fig. 9 shows the test equipment layout on one of the
benches in Fig. 8. The shelf holding the test equipment
is high enough that a TV chassis will fit under it. This
enables the serviceman to “cook” a chassis or two while
he works on another set. The high shelves also allow
taping price sheets or tube and transistor charts to
the back of the bench where they are easily referred
to. Yet the shelves aren’t so high the technician must
stretch unduly to reach them.

Fig. 10 shows how a bench like this is constructed.
The canopy extends over the test equipment shelf, with
a drop in the front. Under the canopy is a fluorescent
light with reflectors that direct maximum light on the
working space, yet minimize reflections on the scope
screen and instrument scales.

This type of bench serves two purposes in addition
to enhancing the beauty of the shop. It helps maintain
privacy from the opposite side of the bench and can
be part of a “wall” between service area and customer.
It also provides lighting far superior to overhead or
suspended lights. Better lighting, of course, helps the

Fig. 10. Construction details of canopy type test bench showing
location of test equipment shelves, drawers, and AC outlets.
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technicians do a better job with less eyestrain. With a
bench like this, it is much easier to keep a clean and
tidy shop.

The Production-Line Shop

Some larger shops have found it practical to have
a series of test benches, with each technician assigned
a particular duty. Fig. 11 shows such a shop. Here,
incoming black-and-white TV sets are brought to the
service counter by either the customer or outside tech-
nician. At the check-out bench, sets are disassembled,
bad fuses and tubes replaced, and obvious faults
corrected. Sets are then tagged with their symptoms
and sent to the RF bench.

At the RF bench, each set undergoes a tuner check
and a quick RF-IF alignment, if necessary. The set
moves on to the video position, where the video stages
are checked out. Naturally, any necessary repairs are
made. The set proceeds down the line, with every stage
of the set receiving attention and repairs as necessary.

This setup has its merit in that each man is respon-
sible for only one type of circuit, and can become very
expert in the variations encountered. It is up to each
to see that his particular section of every set is working
properly. When the set gets to the final checkout bench,
it is in good working condition and all circuits are
tuned. The customer is thus assured that his set has
been checked thoroughly, and the cost is usually less
that with a one-man shop. Callbacks are few, because
borderline troubles are usually caught and repaired
before they can develop.

This shop also features a special bench for color TV
work and another for radios, phonographs, and record-
ers. In addition, there is a garage for drive-in auto
work, with a waiting area adjacent. Should the radio
have to be taken to the bench, the walk is short and
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Floor plan of a TV shop featuring conveyor belts to connect specialist's benches, a separate color TV bench, and a radio kench.

not at all in the way of the TV line. The large open
area in the rear of the shop can be used as a loading
area and for service truck parking at night, as well as
for additional auto-servicing space when the work load
is heavy.

The showroom is situated so customers have no
access to the service area. The room is divided into
the regular sales floor, a color TV “theater.” and a
stereo-hi-fi demonstration room. Special attention can
thus be tended these latter products, to help boost sales.

Trends

Who can say for sure what the future holds? In a
few years, most household and automotive appliances
will fall into the electronics category. Even now, many
are moving out of the mechanical and electrical field
into the hands of the electronics technician.

What eiect will this have on shop layouts? No one
can say for sure, but it seems likely that radios, tele-
visions, phonographs, and recorders will all still be
around. There may also be such things as short-range
portable radar, or personal direction finders for hunting
trips. Autos will probably have anti-collision radar and
signal-actuated devices to guide them down the high-
ways of the future. Almost every car will contain a
transmitter and receiver.

These things, and many more, will affect planning
of the service shop of the future. New testing instru-
ments will have to be accommodated, necessitating
different shop layouts. It’s even possible that robots
will take over the service shops! Then you’ll really
have to watch your parts shelves . . . those electronic
men will constantly be taking parts to improve their
own circuitry, so they can keep up with the Jones’
robot. 'y



REPAIRS

FOR COMPLETE OVERHAUL

Includes ALL parts (except tubes)
ALL lahor on ALL makes

24-HOUR SERVICE with
FULL YEAR WARRANTY

Sarkes Tarzian, Inc., largest manufacturer of TV and FM
tuners, maintains two completely-equipped Service Centers
to serve YOU. Both centers are staffed by well-trained
technicians in this specialized field and are assisted by
engineering personnel to assure you of FAST, DEPEND-
ABLE service.
@ Tarzian-made tuners—identified by this stamping—
received one day will be repaired and shipped out
the next. A little more time may be required on other makes.
Every channel is checked and re-aligned per manufacturer’s
specifications, not just the channels which might exist in
any given area.

You get a 12-month .guarantee against defective work-
manship and parts failure due to normai usuage. Cost to
you is only $9.50 and $15 for UV combinations, including
all labor and parts except tubes. No additional costs. No
hidden charges. All tuners repaired on approved, open ac-
counts. You pay shipping. Replacements on tuners beyond
practical repair are available at low cost.

When inquiring about service on other than Tarzian-made
tuners, aiways send TV make, chassis and Model number.
Check with your local distributor for Sarkes Tarzian replace-
ment tuners, parts, or repair service. Or, use the address
nearest you for fast factory repair service.

.SARKES TARZIAN, INC.

TUNER SERVICE DIVISION

See your distributor, or use the address nearest you

537 South Walnut St.,
Bloomington, Indiana
Tel: 332-6055

10654 Magnolia Blvd.,
North Hollywood, Calif.
Tel: 769-2720

Manufacturers of Tuners ... Semiconductors . . . Air Trimmers...FM Radios... AM-FM Radios . .. Audio Tape ... Broadcast Equipment
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For window-size blow-ups of this mes-
sage, send 10¢ to Sprague Products Co.,
105 Marshall St., North Adams, Mass.,
to cover handling and mailing costs.

=

Is ““do-it-yourself’’ TV Service
as dangerous as they say?

’

When a TV set starts “‘acting up,” a tube is
often involved. At least, that’s where the trouble
appears to be.

Some people will pull the back off the set,
remove the tubes, and take them to the ‘‘do-
it-yourself” tube tester at the neighborhood
store. The test instrument shows which tubes
are faulty (but not always—some faults do not
show up on these testers). Replacements are
purchased, then inserted into the set. Reception
improves, and the trouble has been caught and
corrected.

BUT HAS IT?
The self-service test instrument checks tubes.
It can’t test the more than 500 other parts in

your set! It can’t show you the source of the
trouble that probably blew the tube. Neither
can it show the damage often suffered by other
parts due to the faulty tube.

Mere tube replacements do not always cure
these trouble spots. Weak links continue to
exist, setting up chain reactions of damage,
trouble, and expense!

The total failure of many a good TV set can
be traced directly to ‘“‘do-it-yourself”’ tinkering.

Your TV set is the most complicated device
you own—far more complex than even your
automobile. When you need TV service, call
an expert technician—your fully trained and
experienced Independent Service Dealer,

AFTER ALL, YOU WOULDN'T ENTRUST YOUR JOB TO AN AMATEUR, WOULD YOU?

THIS MESSAGE WAS PREPARED BY SPRAGUE PRODUCTS COMPANY,
DISTRIBUTORS’ SUPPLY SUBSIDIARY OF SPRAGUE ELECTRIC COMPANY, NORTH ADAMS, MASSACHUSETTS FOR . . .
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SPECIAL MODERNIZATION SECTION

Floor Plans for Service Shops
A well planned shop can cut your
troubleshooting time.

Test Equipment for the Modern Bench
Many of today's circuits demand
special test gear.

Service Shop—1974

Our staff of seers look into the future.

You Can Modernize Your Service Business
Updating old procedures can increase

your profits.

Getting Ready for UHF

Deadline: April 30, 1964.

George F. Corne, Jr. 30
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Is Your Insurance Up to Date? Horold J. Ashe 68
Dollar and Sense Servicing—Protection needs have
changed; have you checked yours recently?
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The Troubleshooter 16
The Electronic Scanner 19
Test-Equipment Accessory Guide 20
Symfact: One-Stage Vertical Sweep 25
{Combined Blocking Oscillator-Output)
See what happens to voltages and
waveforms when troubles occur.
Electronics in the Darkroom leo G. Sands 32
Servicing Industrial Electronics—Photographic
equipment is rapidly becoming electronic;
here are some types you may encounter
Voltage Measurements With a Scope 34
Waveshape tells only half the story—
amplitude is also important.
Hot, Roasted Intermittents Art H. Meyerson 50
Quicker Servicing—Cool your temper before
trying to quench these spontaneous problems.
Wireline Remotes for Two-Way Patrick M. Craney 64
Two-Way Talk—One of two methods for
controlling base stations.
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ABOUT THE COVER

Have you a crystal ball? If not, don't
rush out to your medium and buy
one until you've first consulted

our special Modernization section.
In addition to "‘timely'' servicing
articles, you'll find some

predictions. . .
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ALL-TRANSISTOR 4

&

s

‘z-?g AT SN

?;the Qldest name in ijd%%"

veta Pice 2.9

. . . for those who want the finest!
Check the features of this all-new,
all-transistor Model 707 Karadio by
ATR . . . features galore that make
sales easier, keep users happier! Com-
pare . . . and without hesitation place
your order NOW for the new all-
transistor ATR Karadio.

e large easy-to-read illuminated dial.

e Finger-tip tone control to adjust tone as you desire.

e 7-tuned circuits including RF stage to provide maxi-
mum sensitivity and selectivity.

e Automatic volume control to keep signals strong
and steady

e Utilizes “'solid state’’ construction employing 7 semi-

conductors (5 transistors and 2 diodes).

Superheterodyne circuit.

3-Section Super ''Magna-Wave" tuner.

Hand wired. No printed circuitry.

Has one-piece self-contained chassis for easy instal-

fation.

e “Fits-All" unwversal construction. For use with prac-

tically all import and American cars and trucks.

Fits under-dash or in-dash utilizing standard trim’

plate kits.

Comes complete with buwilt-in speaker.

External speaker jack provided.

Available for 12-volt negative ground installations

only.

e Low battery drain.

Neutral Gray-Tan baked enamel finish. Overali size
approximately 5% deep x 6%~ wide x 27 high. Ship-
ping Weight 5 Ibs,

SEE YOUR ELECTRONIC PARTS DISTRIEUT
WRITE FACTORY FOR FREE LITERATURE ...,

ATR ELE THDHIL‘-S,‘ !Eﬂ

Feormerky: Americon Televi
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[l | Letters to
" | the Editor

Dear Editor:

This is a letter of thanks and apprecia-
tion for Allan Kinckiner’s article “Ring-
ing Checks for Sweep Coils” (March,
1963 PF REPORTER. My biggest problem
in TV servicing has always been the
horizontal circuit, mostly because I was
never sure whether the yoke and flyback
were good or bad. I have always wasted
a lot of time checking and doublecheck-
ing the horizontal oscillator control tube
and output stage components before
finally deciding the trouble might be in
the flyback or yoke. As an old timer,
who used to short out turns to raise the
frequency of a transmitter tank coil, I
found it hard to believe a one-turn short
would have as much effect as described
in the article. So I tried it, and it cer-
tainly works. Was I surprised! You see,
I'm not one of those technicians who
fire up a set, lay the scope probe near
it, take one squint at the waveform, and
come up with the answer—usually in 10
seconds flat! So this method of testing is
a real timesaver for me. Again, many
thanks.

V. W. HOoDGE
Hodge Radio & TV Shop
Claremont, N. H.

Ten seconds flat is a little speedy for
us, too, V. W. But the more shortcuts
such as these you learn, the faster you
will be. Keep reading, and you’ll find lots
more in issues to come.—Ed.

Dear Editor:

I'd like to agree with Ray Dilbeck
(February, 1963 “Letters”). Every issue
is clear, understandable, and each article
is easy to grasp. I wish my $400 corre-
spondence course had been so interesting
to read. You keep writing, and I'll keep
buying—and reading.

W. L. HuLsEY
Birmingham, Ala.

You've got yourself a deal!—Ed.

Dear Editor:

One of your November Product Re-
port items describes a crystal-controlled
CB transceiver priced at $29.95. If this
price is correct, can you furnish me with
the manufacturer’s address?

CHARLES M. SHADE
LaGrange, Texas

Dear Editor:

We've drawn an unusually large num-
ber of inquiries from the item in your
November issue about our “Poly-Comm-
Pro,” showing the price as $29.95. Un-
fortunately, that’s a little off. The correct
price is $269.50.

EARL R. BAILEY
Sales Manager
Polytronics Labs, Inc.
West Caldwell, N.J.
Ouch.—Ed.

: ;
ELECTRICAL

AS"‘TACT CLEANER
B LUBRICANT

AND
LUBRICANT

NEW FASTER ACTING
FORMULA! NON-FLAMMABLE

Spra-Kleen! The easy way to remove noise
caused by dust, dirt and corrosion. Cleans
electrical contacts like new! Controls, relays,
switches are cleaned and lubricated quickly,
easily, in one simple operation. Spra-Kleen
may be applied effectively up-side-down or
right-side-up without removing the chassis.
Merely apply, work the controls, Spra-Kleen
does the rest. A must for every serviceman!

Part No. Net
8666-16 16 oz. spray can 1.95
8666 6 oz. spray can .99
8666-3 3 oz. pocketsize spray can .78
™% NEW CATALOG
... L JUST OFF THE PRESS

| GC CATALOG FR.65 |mmciiotCs

=l WRITE TODAY!
Gg ELECTRONICS [CO.
400 So. Wyman St., Rockford, Ill..'U.S.A.
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LEADING SOURCE .

OF POWER FOR
TESTING COLOR TV!

Precision’s G-36 Color Bar White Dot Generator
The easiest-operating generator of its kind!

An essential instrument with only the essentials!

Works quickly, simply . .. gets the job done profitably!
Completely capable of testing and adjusting

color phasing, matrixing, linearity and convergence
circuits in all color receivers.

G-36K (Kit): $119.95; G-36W (Factory Wired): $1?’9.95o

LEADING SOURCE

OF MULTIPLEX SIGNALS
FOR TESTING STEREO!'!

Precision’s E-490 Mulliplex Signal Generator
Specifically designed to fill the technician’s need

| for a fast-working, high-quality multiplex signal source |
| at a truly low price! Highly versatile, yet extremely

simple to operate. Provides complete testing -

of multiplex circuitry in FM stereo receivers

and multiplex adapters.

E-490 (Factory Wired): $249.95

LEADING SOURCE

OF PROFIT FOR
ALL TESTING NEEDS!

Precision’s Full Line of New Test Equipment
The perfect combination of superior quality

at the very lowest possible price!

A full line designed with one objective: to help you
accurately handle all testing jobs faster,

easier and more profitably! Never was there equipment
designed with your real needs so much in mind!

And it's available at your local distributor now!

As shown:

Model G-30—Kit: $32.95; Semi-kit: $39.95; Factory Wired: $44.95
Mode! G-32—Kit: $85.95; Factory Wired: $159.95

Model S-55—Kit: $99.95; Factory Wired: $155.95

Model ES-550B—Factory Wired: $279.95 kB
Model S-51—Kit: $69.95; Factory Wired: $109.95 S-55 ES-550B

T B -
G-30 RF Signal G-32, Sweep Generator
Generator and Marker Adder

S-51, General
DC to 5SMC Wide Band 5MC Purpose
Oscilloscope Oscilloscope Oscilloscope

Write for new Catalog No. PP631 describing the full new Precisionliine containing al/l the test equipment you need !

PRECISION |
Apparatus, Inc. |

80-00 Cooper Ave., Glendale, N.Y. 11227, 212-TW 4-4290 i
Zxport: Morhan Exporting Corp., 458 Broadway, New York, N.Y. 10013 Canada: William Cohen, Ltd., 8900 Park Avenue, Mantreal, Canada
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AT THE MOMENT OF TRUTH -- THE PICTURE IS THE PROOF!

THE JFD LOG-PERIODIC LPV IS BEST FOR COLOR, BLACK AND WHITE TV, AND FM STEREQ.

Model LPVI1 (illustrated)

L(n+1)

! n =T the reason why the JFD LOG-PERIODIC LPV hag dbsoleted all other TV antenna designs overnight!

LICENSED UNDER ONE _OR MORE OF U.S. PATENTS 2,958,081; 2,985,879; 3,011,168 AND ADDITIONAL PATENTS PENDING IN U.S.A  AND CANADA. PRODUCED BY JFD
ELECTRONICS CORPORATION UNDER EXCLUSI¥E LICENSE FROM THE UNIVERSITY OF ILLINOIS FOUNDATIGON.




THE FIRST TV/FM ANTENNA BASED ON THE GEOMETRICALLY-DERIVED
LOGARITHMIC-PERIODIC SCALE DEVELOPED BY THE ANTENNA RESEARCH LABORATORIES
OF THE UNIVERSITY OF ILLINOIS FOR SATELLITE TELEMETRY.

No longer must you sacrifice directivity or
gain to obtain broader bandwidth, as with
single-channel Yagis and "all-channel” Yagi
types. Now the new JFD Log-Periodic LPV
breaks through the bandwidth barrier to put
&n end to cumbersome antenna compro-

mises.The reason?...The patented geometric
Lin+1)

concept- ——IT.

P i T

mulates individual cells (dipole lengths and

spacings) to bring you performance that's

frequency independent for:

that scientifically for-

Model LPV17: 18 Active
Cells and Director Sys-
tem for areas up to 175
distant. $59.95 list.

Model LPV14: 15 Active
Cells and Director Sys-
tem for areas up to 150
miles distant, $49.95 list.

Model LPV11: 11 Active
Cells and Director Sys-
tem for areas up to 125
miles distant. $39.95 list.

Model L.PV8: 8 Active
Cells and Director Sys-
tem for areas up ta 100
miles distant. $29.95 list.

Model LPV6: 6 Active
Cells for areas up to 75
miles distant. $21.95 list.

Model LPV4: 4 Active
Cells for areas up to 50
miles distant. $14.95 list.

® HIGHER FORWARD GAIN Element for element you get
two to three times more gain than with similar-priced
competitive makes. Flat gain across each channel, too,
for vivid color rendition. (More driven elements do it.)

® SHARPER DIRECTIVITY Because the LPV has band-
width to spare. Its narrow unidirectional beam does not
change with frequency—does not intercept the ghosts
and inteterence picked up by other broad main-lobed
competitive makes.

© LOWER VSWR Down to 1.2 to 1—derived from optimum
impedance match across the VHF and FM Stereo bands.

® GOLD ALODIZED Electrically conductive golden alodiz-
ing that is part of the aluminum—assures continuous
signal transfer—does not insulate contact points like
competitive anodizing.

® HIGHER FRONT-TO-BACK RATIOS All elements are
fed in phase opposition to reinforce signals arriving from
the front end The crossed harness creates a 180 degree
phase shift in the signal path from

rear—effectively cancelling out rear A\ N\ N
pick-up of unwanted signals. (e.g.,
the LPV11 maintains a front-to-back // y/ /

ratio of 35 db on each VHF channel).

Harmonically Resonant V-Elements, Operating on the Patented Log-Periodic Cellular Formula, in the
Fundamental and Third Harmonic Modes, Provide Flawless COLOR . .. Black and White TV. .. FM Stereo!

The technical press...the news press
.the consumer press...the trade

press—never before have so many so

acclaimed a new TV antenna!

ADVERTISED IN LOOK

Cne of America’s most vital and widely
read magazines—now alerting millions
to the new Log-Periodic antenna
concept.

ADVERTISED IN SUNSET

The favorite ‘‘home' magazine of
millions.

Professor Paul Mayes of the Antenna
Research Laboratories of the Univer-
sity of 1llinois, originator of the log-
periodic V-dipole antenna concept.

CRDER NOW FROM YOUR JFD LPV DISTRIBUTOR AND STEP UP INTO THE MODERN LOG-PERIODIC ANTENNA ERA OF

PERFORMANCE AND PROFITS!

THE BRAND THAT PUTS YOU IN COMMAND OF THE MARKET
15th Avenue at 62nd Street, Brooklyn 19, N.Y.
JFD Electronics-Southern Inc., Oxford, North Carolina
JFD International, 15 Moore Street, New York, N.Y.
JFD Canada, Ltd., 51 McCormack Street, Toronto, Ontario, Canada
401-144 W. Hastings Street, Vancouver 3, B.C.
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TO HELP MAKE FUSE HANDLING MORE PROFITABLE..

CLEAR PLASTIC BOX,
THERE'S NO NEED

TO OPEN
TO SEE HOW MANY
FUSES ARE
vl | IN IT

(3A6)

® BUSS fuse 5-in clear plastic box—Ilet’s you check
fuses in each box at a glance. .. guards against
running short on needed fuses.

® Size and style of fuses printed in large type on lid
of box makes it easier to pick out fuses you want.

® Box fits all fuse display stands and channels,

PIONEERING NEW
DEVELOPMENTS IN
ELECTRICAL PROTECTION
SINCE 1914

BUSSMANN MFG. DIVISION, McGraw-Edison Co.,St. Louis 7, Mo.

BUSS: 1914-1964, Fifty years of Pioneering....

PULL V11 AND
CHECK SYNC
con 15K WAVEFORM V]ERT 0S¢
Sgngc A 12BH7
@ 7 .1 70 VERT
T 1t {—outpur
@ 2500 @ba_ 330 . 0068 GRID
AImm' [~ mmf 8
= 680K 1 meg
ERT, HEIGHT
1 1 meg 2.5 meg
3K W TO VERT
245v VWA OUTPUT
J4 2 1k PLATE
@C =T~ mfd 1w
BOOST

520v

muclh worse effect on height and linearity than on vertical
sweep frequency.

The clues vou mentioned in your description of the trou-
ble hint at a sync-pulse distortion problem rather than an
oscillator-drift problem, but they don’t give conclusive proof
either way. To help isolate the fault, first make a rough
visual check by observing the action of the vertical hold
control when the set is cold, and again after the rolling
begins. If svnc “grabs” just as solidly on the second try, but
the rolling is stopped at a different point in the control’s
rotation, the oscillator is drifting beyond the normal lock-in
range. On the other hand, an increased touchiness in the
response of the control means the sync pulses are becoming
weaker as the set operates. If the control adjustment always
seems somewhat critical, the sync pulses may be marginally

The Troubleshooter

answers your servicing problems

Delayed Rolling

A Philco Chassis TV-330 (PHoTorFacT Folder 425-9) de-
velops vertical roll after it has operated for about an hour.
The picture can be stopped with the hold control, but begins
rolling again a few minutes later.

I have scoped the video signal ahead of the sync separator,
and have noticed that the slightest electrical interference
will trigger the rolling. There also seems to be a bit of
vertical sync-pulse compression in this signal. I can find
no abnormal voltages or other definite signs of trouble in
the picture circuits.

I have tried new vertical sweep and sync separator tubes,
have substituted for all capacitors and resistors that have
anything to do with the vertical sweep frequency, and have
replaced B+ filter capacitor C1. As yet, I haven’t changed
the vertical output transformer, and I'm wondering if it
might have anything to do with this trouble.

STEPHEN H. MILLER
Raymond, Il

Since this set uses a blocking oscillator and a separate
output stage instead of a combination multivibrator-output
circuit, the output transformer is unlikelv to cause oscillator-
frequency drift. Some interaction between the oscillator and
output stages is possible via their common plate-voltage
supply; however, troubles in this circuit generally have a

16 PF REPORTER/January, 1964

BUSS
quick-acting
fuses

Bt

1g”? fuses for %
struments or deli-
paratu r normal acting fuses for
tection where circuit is not subject to
starting currents or surges.

Write for BUSS
Bulletin SFB.

BUSSMANN MFG. DIVISION, McGraw-Edison Co., St. Louis 7, Ma.
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BUSS FUSEHOLDERS

¢ LAMP INDICATING SERIES HK
AND HJ FOR
Va x1and Y% x 1% =
INCH FUSES

—d e e —y——

HORIZ QUTPUT
‘m 6BQ6GT 4

HORIZ MULT
6SN7GT 175V oo

@)
S

470 mmf

éasx- -y
@ I mmf

both 6BQ6’s at the same time; if this doesn’t cure the trouble,
your first concern should be the extremely negative grid volrage.
An overbiased grid is usually the result of a great increase in
the amplitude of the drive signal; therefore, ir's important to
check this signal with a scope or AC VITVM. If it exceeds 175
volts peak to peak, you will undoubtedly find some trouble in
the circuit thar connects the multivibrator to the output stage.
Specifically, coupling capacitor C260 could have increased
considerably in value, trimmer C261 could have lost most of
its capacitance, or some fault could have developed in the
waveshaping network C259-R264.

Should you find nothing wrong with the grid circuit, check
the voltages and currents in the cathode and screen circuits
of the output stage. I won’t rule out trouble in the flyback,
damper, or boost circuits, but I'd say the chances of this are
remote.

....New Developments in Electrical Protection

weak, and unable to overcome a normal amount of oscillator
drife.

A more accurate isolation test can be made by monitoring
the waveform on the lead connecting the integrator to the
vertical oscillator. (Pull out the oscillator tube to eliminate its
conduction waveform, which would obscure the sync pulse.)
If the amplitude of the incoming sync signal stays constant
and is close to the normal value of 6.5 volts peak to peak,
you can assume your trouble is due to oscillator drift. In this
case, I'd suggest rechecking C62B and C63, which have been
known to give trouble in this particular chassis. Substituting
NPO types for the original capacitors might solve the problem.
As a last resort, replace blocking-oscillator transformer T2.

If the sync signal is defective, first try substituting for
C62A; then follow through on your idea abour vertical sync
compression in the video signal. In many other cases where
the vertical sync pulses have been low in amplitude with
respect fo the rest of the signal, the trouble has finally been
isolated to the video output stage. However, if the scope
shows weak vertical pulses in the input to this circuit, the set
probably has some trouble that affects RF-IF alignment.

Running in Overdrive

Please help me with a horizontal sweep problem in a Sylvania
Chassis 1-515-1 (PHOTOFACT Servicer, Set 320). The right side
of the raster is distorted, and there are three light lines (some-
what like drive lines) in the left half of the raster. These lines
can be minimized by tightening the drive trimmer, but the
6BQ6GT output tubes still have too much bias; cathode and
grid voltages measure 8 and —45 volts, respectively, instead of
the normal 20 and —7 volts. The output section of the
horizontal muitivibrator has the correct plate voltage.

EmiL O. BrIESE
Cambria Heights, N.Y.
To avoid being misled by a “weak sister” output tube, replace

Let BUSS Fuses
Help Protect Your
PROFITS
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UHF and VHF

TV ANTENNAS

By the world's fastest growing anten1a company. Why the

fastest growing? Because of the excel ent product integrity of

Antennacraft cntennas. Our qualified electronic engineers,

backed by high quality controlled production and the finest

raw materials available, give Antennacraft customers the best The Bonanza Super Chief is an all channel an-
tenna SUPER POWERED for deep fringe areas.

TV and FM antennas their money can buy. Antennacraft . :
S5 The new Tri-Flector reflector system provides

antennas have more built-in sales features, offer more customer maximum front-to-back ratio. Structural rugged-

satisfaction and dealer profit than any other brand. Antenna- ness is increased with the new boom brace and

A . . . longer lasting peak performance and beauty is

craft antennas are po.smvely f.he easiest to install. Insist on e I ool oo e

Antennacraft canstruction, quality and performance. Antenna- MODEL B59G ONLY $39.95

craft manufastures o complete line ¢f standard rotor type

all channel antennas, area special antennas, UHF antennas and

a complete selection of high gain FM antennas.

(\
.. (f'lﬂv
N
’L

BONANZA SUPER CHIEF

\\,

BONANZA WARRIOR
All new addition to the value packed Dura-Gold
Bonanza line. Extra strong, extra tough, all
aluminum construction, with extra high impact
insulators. Unexcelled performance and the long
lasting beauty of Antennacraft's new Dura-Gold
finish insures years of satisfying black and whife

or color.
MODEL B58G ONLY $32.95

Antennacraft's new URF
antenna for Channels 14 to 83.
All aluminum, diamand phased
construction, with aluminum
lead-in terminals and Dura-
Gold finish. Completzly
preassembled.

G-1483 — $8.95
{DURA-GOLD FIMISH
All UHF Channels, 14 to 83)

BONANZA CHIEF
The Bonanza Chief by Antennacraft is tops in
performance, quality, and workmanship. Crush-
proof mast cdamp, extra heavy, extra high im-
pact insulators, all snap-out elements, all alumi-
num, rust-proof terminals, plugged boom ends,
plus new Dura-Gold finish makes the ''Chief"
the best antenna value available for deep fringe

areas.
MODEL 857G ONLY $24.95

G-7083 — $8.95
{DURA-GOLD FINISH
Peaked for Chanrels 70 to 83)

PAT. No. 2918672
Other Patents Pencing

Stacking kit available for
extreme fringe area
installations.

Ask for UH-$2 (as shown)
List $5.95

BONANZA RAIDER

A tremendous value!! The Bonanza Raider by
Antennacraft has fringe-area power. The Dura-
ANTENNAS BY Gold Raider when stacked delivers moximum
7) performance and excellent front-to-back ratio on
dll/é’ll?l([(‘/&((// ?(II’/’([W all channels. With all the quality features of the
Bonanza Chief including the new Dura-Gold

finish.

BURLINGTON, IOWA MODEL B526G ONLY $17.95
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& The Electronic Scanner

news of the servicing industry

The Winner!

Carl E. Mosley. President of
Mosley Electronics Co., and
Olin W. Lippincott, Assistant
Sales Manager, look on while
G. ]. Chiappino, VP in charge
of sales, presents Fred Wamble
of the Fred Wamble Sales Co.
; with the first-place award for
selling the greatest number of “Scotchmaster” antennas in 6
months. The second-place award winner was Art Sinclair of
Sinclair Electronic Associates.

New Veep

James W. Burke has been elected Vice Pesident and General
Manager of the Tuner Division at Standard Kollsman. Mr
Burke, who joined Standard Kollsman in 1955, has been
Assistant to the President since 1962. As such, he had devoted
his major attention to Tuner Division activities. Prior to this,
he served in a number of management positions, including
Assistant Sales Manager, Plant Manager, and Factory Manager.

New Marketing Manager

Robert M. Butler has been
apointed new Distributor Mar-
keting Manager for Cornell-
Dubilier. One of Mr. Butler’s
principle concerns will be to
broaden the C-D Authorized
Industrial Distributar (AID)
program. His responsibilities
will include maintaining close
liaison among plants, field sales,
and warehousing, and develop-
ing policies and procedures rele-
vant to the company’s re-
placement parts merchandising
program.

Dealer Premium Program

A two-way premium program. offering a large variety of
free gifts to participating TV antenna dealers and installers,
is the means by which Trio is introducing their new antenna
line. A coupon worth a certain point value, depending upon
the price of the antenna, is packed with each Trio antenna.
The dealer saves these coupons until enough points are accum-
ulated to redeem premiums ranging from wrist watches to VW
panel delivery trucks. If the dealer prefers, he may return
the coupons to Trio in exchange for S & H Green Stamps of
equivalent value.

Managerial Appointment

The appointment of H. Don-
ald Nelson to the newly cre-
ated post of Distributor Sales
Planning Manager for entertain-
ment electronic components has
been announced by General
Electric. Concentrating on dis-
tributor market for components
used in television, radio, and
hi-fi equipment, Mr. Nelson is
charged with the respensibility
for developing plans and pro-
grams that will support the
field sales force and aid inde-
pendent distributors.

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

ALL MAKES

ALL LABOR
AND PARTS

(EXCEPT TUBES)¥

ONE PRICE

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

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

BN —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 $1295 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.

-

CASTLE

TV TUNER SERVICE, INC.

5701 N. Western -Ave., Chicago 45, lllinois
653 S. Palisade Ave., Cliffside Park, New Jersey
Canada: 136 Main St., Toronte 13, Ontario

* Major Parts are additional in Canada

Circle 10 on literature card
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Another word which might be used to describe a‘;:\

i:?;gﬁcessory” to help you expand the usefulness of your

“accessory” is aid. Your business is servicing, and aid
in any form is always welcome. That’s where acces-
sories for your test equipment can play a large part.
Although the aid derived from an accessory may be
secondary, it invariably lends itself to some primary
objective of servicing.

Take your oscilloscope for example. This instrument,
without extras (except test leads), is probably one of
the most versatile servicing aids you can have. But,
equip it with a detector probe and a low-cap probe,
and see how much easier signal tracing in a TV receiver
can be. This kind of troubleshooting saves you time—
and time is money!

We’ve compiled the accompanying guide as an

EQUIPMENT ACCESSORY

_Accessory Guide

.equipment. As you’ll notice, we’ve stipulated the
major purpose for each item. The chart should enable
you to choose what you need to make vour test
instruments more versatile.

The manufacturers of test equipment usually make
accessories such as those we’ve listed. Usually, they
are made especially for their own units; a quick check
of their catalog will tell. If a particular accessory isn’t
available for your instrument, you can generally select &
suitable substitute from some other firm. We’ve included
a few tips about this under the *“accessory” column.
For example, when purchasing a low-capacitance probe,
make sure it matches (or can be adjusted to match) the
input of your scope.

PURPOSE

Low-Capacitance Probe

(match to scope input impedance)

Reduces loading on circuit being tested.
Some have switch that permits user

to change instantly from direct probe to low
capacitance.

Demodulator Probe
Oscilloscope

Permits visual signal tracing in RF-IF
circuits of radio and TV sets.

Voltage Calibrator

Can be used to check scope calibration cr
to measure unknown voltages.

Scope Preamp

Amplifies signal voltages to increase
sensitivity of scope.

High Voltage Probe
(order correct multiplier

resistor and cable connector to

VIVM

match instrument)

Extends voltage of VOM or VTVM, permitting
direct measurement of high voltage, usually
to 30 kv or 50 kv.

RF Probe

Extends frequency at which measurements can
be made. Usually reaches to 200 mc. Essen-
tially a demodulator probe.

RF Modulator

Permits video sweep modulation of RF
signals; used to check RF, IF, and video
frequency response of TV receivers.

Video Multimarker
Sweep and RF
Generators

Provides simultaneous absorption-type
markers in video frequency region; used
during video response check and/or aligr-
ment of color receivers.

Marker Adder

Permits adding marker to sweep response
curve without mixing in the receiver,
avoiding overload and curve distortion.

Bias Supply

Provides clamping voltages to aid in
servicing and/or alignment of
electronic circuits.

Power Line Monitor

Permits constant visual check of power
line voltage.

Miscellaneous Isolation Transformer

Isolates equipment from power line,
minimizing shock hazard and damage to test
equipment or apparatus being serviced.

Phase Checker

Used to check phase in audio equipment
scope, VOM, or VTIVM is used as indicator.

Tube Tester Adapter

Some modernize tester for new tube typss;
others adapt tester for CRT's (including
color) or special-purpose tubes.



1964 CALENDAR 1964
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Greyhound carries packages
on any of these days

(or nights)

Ship nationwide, anytime . . . twenty-four hours a day, seven
days a week, weekends or holidays. Packages go everywhere
Greyhound goes, on regular Greyhound buses. Very often
they arrive the same day shipped! Save time. Save money.
Ease those inventory control problems, too. Whenever, wher-
ever you ship, specify Greyhound Package Express. Conven-
ient C.0.D., Collect, Prepaid or Charge Account service. Call
your local Greyhound Terminal or mail this coupon today b

Buses Daily Running Time 15 Lbs, 25 Lbs. 35 Lbs.”

BOSTON—

NEW YORK 18 5 hrs. — min. $1.80 $2.10 $2.35
PITTSBURGH—

CLEVELAND 14 2 hrs. 55 min. 1.60 1.85 2.15

CHICAGO— '

ST. LOUIS 8 6 hrs. 10 min. 1.90 2.15 2.45
LOS ANGELES—

SAN DIEGO 38 2 hrs. 30 min. 1.25 1.45 1.70
CINCINNATI—

LOUISVILLE 15 2 hrs. 40 min. 1.50 1.70 1.95

* Other low rates up to 100 Ibs.

IT’S THERE IN HOURS...AND COSTS YOU LESS

e 2 |
GREYHOUND PACKAGE EXPRESS, Dept. 52-A
140 S. Dearborn St., Chicago 3, lllinols
| Send facts on Greyhound Package Express service No obligation.

I NAME. . TITLE.

COMPANY.
ADDRESS
CITY STATE. PHONE.
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ANTENNAS

Colortron All-Channel Antennas
GOLD ANODIZED 4 models
$24.95 to $64.95.

Finest TV antennas made.

TV and FM distribution
designed specially

2R

Lt

MODEL A-215

2-tube, 15 DB ‘GAIN / general purpose TV-FM Amplifier
$44.95 list

W Provides 15 DB gain for home systems, small motels or
apartment buildings. Drives up to 20 TV-FM outlets or
line tap-offs . . . up to 40 with preamp. 30 volts AC is
available by preamp switch at input jack to operate
Colortron or Stereotron antenna directly from A-215
without extra power supply.

SPECIFICATIONS —Tubes: two 6HAS5. Gain: -15db. Bandpass:
50-110MC, 170-220MC. Response: flat, ==.25db per 6 MC channel. Noise
Figure: 3.7db lo-band, 5db hi-band. Max. Signal Input: 350,000 micro-
volts. Max. Signal Output: 2V. Input Impedance: 75 or 300 ohm.
Outputimpedanze: 75 or 300 ohm. VSWR input and output better than
1.5to 1. Two C-59 75 ohm connectors supplied. Blue Baked enamel per-
forated steel cabinet, 224 x 9% x 3%". AC cord. Switches: On-Off;
power to pre-amplifier. AC fuse. 117V 60 CPS 14 watts.

A COMPLETE LINE OF WINEGARD MATCHED DISTRIBUTION SYSTEMS

g

De Luxe Yagis

GOLD ANODIZED

Eroadband and cut-to-channel.
Amplified or non-amplified.

Stereatron FM
Anterma

$23.65

Righ gain, rugged most powerful
construction, channels 2 to 13, FM astenna,
low band and hi band. gold anodized.

MODEL A-430
4-tube, 30 DB GAIN
distribution amplifier
$84.95 list

Operates 1-50
TV-FM outlets,
100 with preamp.

3 New Winegard
Distribution Amplifiers

to Run 2 Sets, 200 or MORE

MODEL A-845
8-Tube, 45 DB GAIN/ Distribution Amplifier $159.95 list

m For large hotels, motels, hospitals, schools and apart-
ments. Operates 1-150 TV outlets, 300 sets with preamp.
30 volts available by switch at input jack for operating
Colortron or Stereotron preamplifier directly from A-845
without extra power supply.

SPECIFICATIONS—Tubes: Six 6HAS5; two 6DJ8. Gain: -+45db,
Bandpass: 50-110MC, 170-220MC. Response: flat, =.25db per 6 MC
channel. Noise Figure: 3.7db lo-band, 5 db hi-band. Max. Signal
Input: gain control at max., .008V per band; gain control at min., .025V.
per band. Max. Signal Output: 3.2V. Separate Hi and Lo Band Gain
Controls: 0-10db; Separate hi and lo band tilt controls 3-6dh. Input
Impedance: 75 ohm. Output Impedance: 75 ohm. VSWR input and
output better than 1.5 to 1. Biue baked enamel perforated steel cabinet.
2% x 1414 x 3%". AC cord. Off-On switch. AC fuse. 117V. 60 CPS 48
watts.

ANTENNA PREAMPLIFIERS

& S
Colortrons—twin nuvistors ==\
300 ohm Model AP-220N,
$39.95_ 75 ohm

Model AP-275, $44.95
Drive 1-6 sets

'S:tere;_strnu Preas‘mplif;'ﬂerd.fez:r
M. Twin Nuvi

Red Head RD-300 transistor Ap_323","303vc'.h,:-'.'5539°_95
preamplifier Drive Modei AP-375, 75 ohm
1.6 sets $29.95 $44.95



system equipment by
or the TV Serv

.

ice Technicia

|
/

Exclusive wall hanger
bracket for Instant
removal of amplifier.

MODEL A-430

SPECIFICATIONS —Tubes: four 6HAS.
Gain: +30db. Bandpass: 50-110MC, 170-
220MC. Response: =.25db per 6 MC channel.
Noise Figure: 3.7db lo-band, 5db hi-band.
Max. Signal Input: galn control at max.,.02V.
per band; gain control at min., .1V per band.
Max. Signal Output: 2V. Separate Hi and
Lo Band Gain Controls: 0-10db. Input Im-
pedance: 75 or 300 ohm. Output Impedance:
75 ohm. VSWR input and output better than
1.5to 1. Two C-59 75 ohm connectors supplied.
Blue baked enamel fully ventilated perforated
steel cabinet, 24" x 117 x 3%". AC cord.
Switches: OFF-ON; power to preamplifier.
AC fuse. 117V. 60CPS 25 watts.

BEST DISTRIBUTION AMPLIFERS MADE—HERE'S WHY

® LOWEST NOISE -

B DESIGNED FOR COLOR
AND FM STEREO
Flat frequency response, no phase
distortion, full gain to top of FM band.

no pentodes.

B EASIEST TO SERVICE —
All jacks, controls, switches and connections
accessible from top of chassis. Knurled
thumb nuts for fast removal of dust cover.

With Winegard Equipment, any Good TV Technician
Can Get Perfect Results with the First Installation

Winegard equipment has been engineered for the busy tech-
nician who doesn’t have the time to do a lot of pre-planning
and experimental work on the job. If you have been installing
distribution systems, you will appreciate the way the engineer-
ing has been done in the factory to eliminate time on the job.
If you haven’t installed distribution systems, now you can get
into this interesting, exceptionally profitable work in your area.

Every component of a Winegard distribution system is de-
signed to match perfectly, from the antenna to the set ... for
installations in homes, apartment buildings, schools, hospitals,
motels, hotels, trailer courts.

Practically every new public building today has a TV/FM
distribution system, and systems are becoming standard equip-
ment in new homes. You should be getting your full share of
this profitable, interesting work. Winegard offers you the best
equipment and free layout service. If requested, our engineers
will be glad to check over your system or lay out a system for
you. Same day attention will be given to your problems.

Only amplifiers made that use all
high transconductance, low noise triedes—

B EXTENDED BAND PASS —
Allows cascading without
clipping in end channels.

B FULLY VENTILATED TOP AND SIDES.

Perforated dust cover and chassis cover.
Dissipate heat for extra long life.

Example Winegard’s Simplified System

Forinstance, an apartment house with 20 outlets; fringe area—stations
50 and 80 miles away—channels 3, 6 and 8 in 3 different directions.

Note the Winegard system uses only 4 major components to
simplify the installation yet gives better performance as against other
systems' use of 7 components.

THIS

WINEGARD'S SIMPLIFIED SYSTEM

3 ﬁ’ 6 ff 8 3

CA Yagi Couplers 4 antenna mixers
preamp

NOT THIS

OTHER SYSTEMS

AP-275 preamp

preamp power supply

A-430 distribution
amplifier

PapaN

distribution amplifier

line taps line taps

Write today for FREE Winegard layout guide and new book
“How ta Select and Use Master Antenna System Equipment’’.

X Winegard Co.

ANTENNA SYSTEMS
3009-A Kirkwood, Burlington, lowa
Worid's most complete line of TV & FM reception equipment.

ANTENNAS AND ACCESSORIES FOR EVERY INSTALLATION NEED

ANTENNA COUPLERS

LINE TAP-OFFS, TV/FM OUTLETS, LINE DROP TAPS, SPLITTERS

s
I 1y * Matching
e — Transformers, . .
- ﬁg s Pressure Taps,
Yagi Couplers — £\ o4 TY-FM outlets o Attenuation Pads,

EC-230 Amplified 2 set Color Couple any for both flush o TV-FM channel Traps.
Coupler Transistorized cambination of TV-FM Coupler — and surface o A complete line
amplifies signal, $17.95, Winegard cut- couples TV and FM Flush or surface mount Line Drop Taps— available
10 set, 6 set, 4 set and 2 to-channel antennas, also can be mount line tap-offs, Complete with Drop branch lines from for all purposes.
set couplers for or broadband used to split TV-FM 75 and outlet plugs—  trunk lines. Split line
2t0 10 TV or FM sets. yagis. signals. 300 ohm models. 10 models 2 or 4 ways.
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WITH STANDARD 260
SCALE Series 4...Still Only
$48.95

with &

Now the world-famous 260% volt-
ohm-milliammeter is a better buy
than ever before. Call your distrib-
utor now for immediate delivery on
either of these two new 260’s, or on
any of the other 50 Simpson testers
—the world’s largest selection.

*WITH MIRROR SCALE

Series 4M

$50.95

Nnew features

" New Self-Shielded Movement

®" New Higher Accuracy: 2% DC, 3% AC

" New Ruggedness From Spring-Backed Jewels
= Greater Repeatability
-
|

Increased Linearity and Stability
*Mirror Scale (260, Series 4M)

SI MPS ON INSTRUMENTS STAY A CCURATE

24 PF REPORTER/January, 1964
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One-Stage
Vertical Sweep

©

Blocking Oscillator-Outpu*

RETRACE BLANKING
TO CRT GRID

W4 13V %0-LC

VERT 0SC
——VERT-O4TPUT

12AVSGA | M| @S
T 1

®@*7®

TO YOKE

W2 sov  30~LC
VERT

2> LINEARITY

L 350K

L2

FROM PLATE ¢
OF S5YNC SEP

W3 400V 30~LC

TO CRT

W6 SOV SYNC 30~ LC

@9 310

CATHODE

BRIGHTNESS
350K

DC VOLTAGES taken with VIVM, on inactive chan-
nel; controls set for correctly proportioned raster.

~—— A A————

WAVEFORMS taken with wideband scope; low-cap
probe (LC) used to obtain all waveforms shown.

Normal Operation

This vertical output stage is capable of self-oscillation,
dispensing with need for separate oscillator. V1 plate
current is blocked at regular intervals by means of
feedback from plate to screen through third winding
on special output transformer T1. Blocking action is
touched off when plate current drives T1 to saturation,
causing decline in feedback voltage. Screen voltage
begins to drop, plate current decreases, and negative-
going feedback to screen creates snowballing effect
that rapidly cuts off plate current. Interruption of
current in T1 causes high-voltage ringing pulse (nega-
tive spike in W1, and positive spike in W5), which
causes retracing of CRT beam. In plate waveform,
pulse amplitude is 1200 volts—considerably above
maximum rating of input circuit in many scopes. At
end of pulse, screen voltage again goes positive, and
V1 resumes conduction. Time interval between pulses,
as well as waveshape of plate current during this inter-
val, is controlled mostly by grid circuit. Positive retrace
pulse is coupled from plate through RC network to
grid, causing surge of grid current that charges capaci-
tors in network. When grid current ceases, grid voltage
goes highly negative—note sharp dip in W2. Charge
leaks off through hold-control circuit, rapidly at first
(to bring V1 out of cutoff) and then more slowly (to
produce gradual increase in plate current needed to
develop proper scanning waveform for yoke). In this
circuit, from Muntz Chassis T37, negative sync pulses
are applied to screen of V1 for precise triggering.

Operating Variations

Circuit adjustments have only minor
effect on W1. Full scan is obtained at
minimum setting of R2; advancing this
contro! causes considerable overscan and raises screen
voltage (maximum value, 65 volts). Hold and bright-
ness control both vary screen potential by 10 to 15 volts.

PIN 8

R3 limits amount of grid current at re-
trace time, and varies charge placed on
grid capacitors. At minimum-resistance
setting, greatest current is drawn; negative pulse in
W2 increases to 100 volts peak to peak, and grid bias
is —12 volts. V1 then comes out of cutoff more slowly
than usual after retrace, and top of raster is compressed.
With R3 at maximum resistance, W2 amplitude is only
25 volts, and bias is —4 volts. R1 and R2 also vary
DC grid voltage by a few volts.

PIN 1

Discharge rate of grid-bias circuit is con-

R1 trolled by returning it to source of variable

positive voltage. Sometimes this stage de-

velops problem of “one-way sync,” not due to any

component defect. In such cases, one quick remedy is

to broaden range of hold control by removing shunt

resistor R5. Voltage at arm of R1 can then be varied
from approximately 10 to 35 volts.

Voltage at this point can be subtracted
A from B+ to determine voltage drop
across R11-an item of information use-

ful in computing value of plate current.



Reduced Height

Oscillator
Far Off Frequency

C4 Open

Sympiom
Analysis

Raster fills one-half to three-fourths of screen, de-
pending on R2 setting. Scanning lines are jittery and
few in number. T1 emits faint high-pitched hum (sev-
eral hundred cps). Hold and linearity controls have
small effect. Details of picture are obscured.

Waveform Analysis

Circuit still oscillates, and W1
is fairly strong; but large number
of cycles displayed in this wave-
form prove frequency of oscilla-
tion is far above normal. W2
contains pulses coinciding with
those at screen; however, it is
weak enough to suggest possi-
bility of grid-circuit trouble. High-
amplitude pulses, normally seen
in W3 except at minimum setting
of R3, are missing; logical con-
clusion is break in pulse-feedback
path from plate to grid of VI.

M

Veoltage and
Compenent Analysis

Screen voltage of V1 is extremely low, and arm of
R2 measures only 25 volts at minimum-resistance
setting. In other words, voltage drops across R14 and
R1S5 are too great, due to excessive screen current.
This condition is explained by loss of grid bias, trace-
able to absence of feedback spikes in W3, Break in
feedback path can be found by bridging R8, C3, and
C4 with good components. This circuit, unlike multi-
vibrator, suffers little ill effect from shorted or leaky
feedback capacitor at plate of output tube.

Best Bet: Isolote with scope; check feedbock components.

Bottom Foldover

Linearity
Otherwise Normal

R11 Increased in Value

Symptom
Analysis

Turning R3 counterclockwise (toward minimum re-
sistance) decreases foldover, but compresses top of
raster. Clockwise rotation of control stretches top of
picture and makes foldover worse. Picture snaps solidly
into sync. Neither R1 nor R2 corrects foldover.

Waveform Analysis

W1 and W5 have nearly nor-
mal amplitude, but display un-
usually wide flat spot just to left
of retrace pulse. This symptom
indicates V1 is operating at zero
bias for longer than usual period,
flattening bottom of raster.
Smaller flat spot found in normal
waveforms does not cause no-
ticeable raster distortion. Rela-
tively strong pulses in W2 are
simply a result of setting R3
farther counterclockwise than
usual. Reduced bias is suspected.

Wi ar X~ Lt

Voltage and
Component Analysis

Voltage drop across R11 is much greater than nor-
mal. It is not plausible to suspect great increase in
plate current of V1, because tube has ample grid bias
(normal for low-resistance setting of R3), and correct
screen voltage. However, there are other possibilities—
leakage in C1A or T1, or increase in value of RI11.
Ohmmeter measurement directly across resistor shows
rise in value to just over 900 ohms. Further increase
in resistance would have seriously decreased height.
R11 is one of most critical components in circuit.

Best Bet: Check DC voltoges—then components.

m‘



S5YMPTOM 3

Excessive Height

Touchy Hold

C7 Shorted

Symptom
Analysis

Raster greatly overscans screen at both top and
bottom, even with R2 fully counterclockwise. Top can
be squeezed down by turning R3 to minimum setting.
Picture locks into sync, but tends to roll for several
frames whenever signal fades or is interrupted.

‘Waveform Analysis

Amplitudes of W5 and W2 are
above normal; this confirms that
sweep circuit is “working over-
time,” but doesn’t explain why.
W6 offers one subtle clue: sync
signal (bright band) is less than
two-thirds normal height, and dip
in this waveform caused by feed-
back from vertical circuit is un-
usually severe. At output of in-
tegrator (opposite end of R13),
vertical sync pulses measure 7
volts, only half of normal. Pulses
can be seen by adjusting R1.

Voltage and l
Component Analysis @:

® &

All voltages in circuit of V1 are within few volts
of correct values, if control settings are taken into
account. Distortion in W6 is reminder to check sync
separator. Plate voltage of that stage is nearly normal
with no signal applied, but increases only slightly when
station signal is tuned in. (Separator should develop
grid-leak bias in response to signal, raising plate voltage
to 120 volts.) Unwanted DC path through shorted C7
makes separator unable to develop normal signal across
plate-load resistors R18-R19.

Best Bet: Localize with scope and VIVM.

Intermittent Distortion

Raster Collapses
on Vacant Channels

C1B Open

Svm ptom
Analysis

“Reflecting pool” effect, caused by inverted image
overlapping bottom half of picture, occurs erratically.
When R1 is turned, symptom disappears, but picture
tends to stretch at top and fold over at bottom. With
no sync signal present, raster is only 2” high.

Waveform Analysis

Even when normal sweep is
established, W1 has humpbacked
shape instead of normal upward
slope between pulses. Sag in mid-
dle of W2 compensates for hump
in W1, and allows reasonably
linear rise in plate current. Trac-
ing back through screen circuit
localizes origin of distortion in
W1-—high-amplitude waveform is
found at arm of R2, which should
be bypassed to ground via C1B.
Normal ripple here is parabola-
shaped, with amplitude of 1 volt.

Veltage and
Component Analysis

Off channel, failure to oscillate causes many dis-
crepancies in DC voltages. Note reduction in B+
source voltage, and large voltage drop across R11;
these are results of heavy plate current in V1 due to
loss of grid bias. When station is tuned in and controls
are adjusted for normal picture, grid of V1 develops
unusually great bias, and voltages in screen circuit
climb far above highest level ever encountered in
normal operation of stage. Screen voltage is best DC
clue available, but does not pinpoint fault.

Best Bet: Scope finds exact source of trouble.

SYMPTOM 4



Reduced
Height

Good Linearity

R2 Open

Symptom
Analysis

Raster height is one-third of normal, and is un-
affected by turning R2. Both R1 and R4 have some
effect on height; also, if either R1 or R3 is turned very
far from counterclockwise limit, raster breaks into
overlapping sections. Picture does not roll.

Waveform Analysis

Amplitude of W1 and W5 de-
creases by amount proportional
to loss of height in raster. When
R1 is turned to make sync pulses
visible in W1, they are seen to
have several times normal am-
plitude; this explains why raster
splits in two, and gives hint of
trouble in screen circuit. W6 in-
cludes full-strength sync signal.
but pulses fed back from V1 are
much weaker than normal.

Voltage and
Component Anclysis

Grid bias on V1 has decreased as consequence of
weak signal fed back from plate to grid. DC plate and
screen currents are considerably below normal—note
reduced voltage drops across R11 and R14. Low
VTVM readings in screen circuit indicate something
wrong with screen-voltage source. Arm of R2 remains
at 16 volts when control is turned; this proves control
is inoperative. Screen continues to receive small positive
DC voltage from brightness-control circuit via R16.
(Normal function of this connection is to reduce screen
voltage slightly at high brightness settings, thereby
reducing interaction between height and brightness.)

Best Bet: VTIVM tracks down this trouble,

Top Stretched

Intermittent
Vertical Jitter

R8 Increased in Value

Symptom
Analysis

Top of raster is stretched; bottom edge pulls away
from border of screen, and may fold over. Least dis-
tortion is obtained at minimum-resistance setting of
R3. When jitter occurs, R2 as well as R1 must be re-
adjusted to stop it, at some sacrifice of linearity.

Waveform Analysis

Most abnormal waveform is
W2; it’s very weak and has dis-
torted slope. Just as in Symptom
1, this abnormality points to de-
fect in feedback and waveshaping
network between plate and grid.
Checking amplitude of pulses in
W3 gives more evidence. Maxi-
mum value, with both R2 and R3
at clockwise limit of rotation, is
500 volts. Circuit should be ca-
pable of developing 800 volts.

= Veoltage and
Th—/ Component Analysis

Before assuming grid voltage of V1 is “within tol-
erance,” remember that R3 has to be set to minimum
resistance for best linearity. At this setting, approxi-
mately 12 volts of bias should be developed at grid.
Insufficient bias, like weak grid waveform, is often a
symptom of faulty feedback from plate of V1. Com-
ponents in feedback network give relatively little
trouble, but may fail occasionally, because they carry
high impulse voltages. In this instance, R8 nearly
doubles in value. Change in value of C3 would be most
likely to cause frequency error. Jitter sometimes de-
velops in normal circuit; can be stopped with controls.

Best Bet: Scope or VIVM; then component tests.




he responsibility of leadership is to innovate, produce and deliver a reliable product.”
William Dubilier, Mica Cacapitor Inventor

! PKM

1
|

| DPMS

What do you do when the off-beat or special
by-pass used in original equipment fails, and

no replacement is available? Simple...use one
of the CDE types shown above. Of the hundreds
of by-pass and coupling capacitors used in
current equipment, CDE has selected these
outstanding designs to solve your replacement
problems. Each features the most modern
designs and materials to give you a wax-free,
non-inductive capacitor with extremely high
moisture and humidity resistance, and highest
insulation resistance in a compact size. Each can
be used up to 125C. All four are stocked by the
vast network of CDE Authorized General Line
Distributors —the proper replacement—when
and where you need it.

Type PM—the general purpose axial lead tubular
replacement that offers the advantages of the
most expensive materials without added cost.
The molded housing and ALL-MYLAR™* dielectric
are impervious to moisture. 200v, 400v and
600v units in stock.

Type WMF —about half the size of the PM,

this undisputed leader in miniature, film wrap
Mylar* tubulars is the answer when small size is

*DuPont T.M.

By-Pass and Coupling
Capacitors

Preferred Replacements:
Four outstanding CDE
capacitor designs replace
hundreds of types used in
original equipment.

Reliability: Typically high
CDE quality to protect your
reputation and profits.

a requirement. ALL-MYLAR dielectric is
protected by a tough outer Mylar wrapper and
solid end seals. 100v, 200v, 400v, and

600v units in stock.

Type PKM—the compact high-voltage tubular
replacement of exceptional quality. Molded
casing houses Mylar dielectric combined with
highest grade kraft paper to insure high-
dielectric strength. 1000v, 1600v, 6000v,
10,000v, and 12,500v units in stock.

Type DPMS —the general purpose radial lead
replacement. Mylar dielectric combined with
high dielectric strength kraft. Exclusive CDE
multiple epoxy-phenolic dipping process forms
a rock-hard, moisture-impervious casing.
Printed circuit radial leads can be used for
point-to-point wiring, if desired. 200v, 400v,
600v and 1600v units in stock.

Order your supply of these preferred
replacement by-pass and coupling capacitors
from your CDE Distributor. For more information,
ask him for Section 204 of the CDE REPLACE-
MENT COMPONENT SELECTOR, or write:
Cornell-Dubilier Electronics, Division of Federal
Pacific Electric Co., 50 Paris Street,

Newark, New Jersey, 07101.

% CORNELL:
Nt 2l DUBILIER

INNOVATION WITH RELIABILITY

Circle 14 on literature card
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EQUIPMENT

for the modern bench

Older instruments are being outmoded by progress

Not so many years ago, you could
enter almost any service shop and
find only the simplest of test equip-
ment. You’d see at least a VOM or
VTVM, some simple type of tube
tester, and probably an RF genera-
tor. Occasionally, an oscilloscope
would meet your eye, and once in
a while a sweep generator. These
basic instruments were perfectly
suitable to service the few types of
home entertainment equipment then
on the market. Receiver design was
confined to ordinary tube-type
radios, phonos, TV chassis, and
an occasional heavy-weight portable
radio.

Contrast that picture with the
variety of instruments needed to
service modern electronic equip-
ment. Now you have color TV,

stereo FM, stereo amplifiers, com-
plicated intercom systems, Citizens
Band and two-way radio gear, plus
numerous equipment designs utiliz-
ing semiconductors. Invariably, this
modern equipment demands up-to-
date test instruments for servicing.
Let’s examine some of the test
equipment you might need in a
modern shop—particularly in the
fields of color TV and stereo FM,
where the necessity for adequate
test gear is most urgently felt at the
present time. We’ll present some of
the latest types and discuss why you
might need them.

Color TV

There’s no need to dwell on why
special test equipment is necessary
for servicing color receivers. It’s

by George F. Corne, Jr.

simply a case of “must have” to do
the job properly. Let’s look at some
of the features these instruments
should have.

Color Bar-Dot Generator

The various patterns available
from this type of instrument are
used primarily for convergence of
the picture tube beams and align-
ment of the chroma circuits. Some
produce an array of different-colored
bars covering the complete CRT;
others produce only one or two
color bars. Often, those that pro-
duce one or two bars will also
supply one or two reference bars
of a neutral color. The color-bar
pattern(s) can be used for several
checks of color receiver operation:

1. to see if the receiver under test

Fig. 1. Majority of bar-dot generators on the market will produce patterns similar to these.
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Fig. 2. Generator must be good “‘sweeper” to align chroma bandpass circuits in color receiver.

will produce color;

2. to locate faults by signal tracing
throughout the color circuits;

3. to align the color demodulator
and color sync stages; and

4. to perform operational checks in
the absence of a station signal.

Many instruments have a front-
panel control that can be used to
vary the color subcarrier signal from
zero up to twice the normal ampli-
tude. The 100% setting usually
simulates the normal amplitude of
the burst signal (or fully saturated
color) from a station transmitter.
If the bars lose color sync at or
slightly below this setting, color sync
action is poor and further checking
of the chroma and sync section is
in order. Usually, if the color re-
ceiver is operating normally, the
color bars will hold sync until the
colors completely disappear from
the screen.

If you have an instrument that
is not equipped with a subcarrier
control you can check operation of
the sync and color circuits in a
different manner. With the receiver
tuned to the color bar signal, dis-
connect the generator leads from
the antenna input terminals on the
TV, and merely lay them in close
proximity to the tuner. If the color
set is operating normally, youll
still see the color bars—in sync—on
the screen. Of course, the signal
will be weak and snowy, but it gives
a good operational check.

In addition to the color pattern,
most instruments produce separate
displays of dots, vertical and hori-
zontal bars, and both types of bars
combined (a crosshatch); some
have only the crosshatch pattern.
The photos in Fig. 1 show the video
patterns available from most color-
bar generators. (These patterns can
also help you make vertical and
horizontal linearity adjustments in
black-and-white as well as color
sets.)

Many generators also include
some type of sound signal, mostly

as an aid in tuning the receiver to
the generator signal. This sound
signal can usually be turned off, to
prevent interference in the pattern.

In several of the instruments,
you’ll find additional features. Some
offer a color-gun interrupter switch
—operating through a plug and
socket adaptor for the picture tube;
for a similar purpose, others provide
special clip leads for connection to
the CRT grids. Certain generators
have pin-jack connections on the
front panel to check the waveforms
at the grids of the picture tube. This
feature simplifies color demodulator
phasing adjustments, using a scope;
it’s not even necessary to remove
the color TV chassis from its
cabinet.

Oscilloscope

Many technicians still fail to see

the servicing advantages of an oscil-
loscope. Some don’t even own one.
others do, but really don’t use it.
Why measure DC voltages at eight
or ten points in a circuit, when one
or two signal-waveform checks will
often pinpoint the trouble? Then is
the time for the VITVM! You may
have gotten by without a scope in
servicing black-and-white receivers,
but one is just about a necessity for
color servicing.

To properly view color receiver
waveforms, you’ll need a wideband
scope, whose frequency response is
from 10 cps to at least 5 mc. In
addition, it should have a high-
intensity trace and good sensitiv-
ity—say, at least 25-30 mv per
inch of deflection. You’ll find that
most service scopes presently on the
market are designed with these

@ Please turn to puge 71

Test Equipment Checklist

EQUIPMENT WHY NEEDED FEATURES TO CHECK FOR
Color Bar-Dol Impractical to service color Type: of paterns availoble;
Genarator receiver without one

RF andfor video outputs:
sound signal; extras — CRT
qun killing provisions, wvor-
ioble eolor Wava-
form jocks, shoding bers, in-
dividual color signals (R-Y,
B-Y, G-YI.

control,

Oscilloscope

Necessary for color receivers;
mokes signal trocing, align-
ment, and servicing easier in
other electronic equipment.

Good sensitivity: wi:il_hnng
vartical amplifiars,

Sweep Goneralor

For critical RF-IF adjustments,
ond for chroma bondposs
alignment in color receivers.

Should be copable of deliver-
ing wideo sweep output as
léw as the range frem 05 to
5 mcs [for color opplicotions).

RF Gereralor

| To supply CW signols needed

during alignment, and RF car-
rier used during VSM align-
ment of color receiver.

Provisions for crystal callbra-
tion; outputs in 40 1o 150
mt raonge,

Morker Addar

Provides means to super-
impose marker signal on re-
sponse curves, without poss-
ing marker signal through re-
ceiver circuits; it thus permits
more exoct viewing of mark-
er, without distorting shape
of response curve.

Separote  or bwilt-in  wnits;
vswally hove marker ampli-
tude contrel; some have se-
lection of different maorker
shapes.

Storon FM Ganarcior

For the alignment and trouble-
shooting of FM multiplex re-
celver circuits.

Most instruments have simi-
lar slgnal evtputs: some hove
built=in ovdiao modulation
source; some have RF carrier
output,
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Servicing
Industrial
Electronics

by
Leo G. Sands

DARKROOM

Practically every community has
at least one photofinishing cstablish-
ment. Since most photofinishers
cannot afford to employ the manual
methods used by amateurs, nearly
all use clectronic devices of some
sort. Hence, this is another market
for the electronic-equipment service-
man.

The most widely used electronic
device in darkrooms is an ordinary
intercom. The “hands free” remote
station has been a must for a quarter
century in darkrooms where person-
nel cannot turn on the lights to find
a ringing telephone.

In the strictly photographic line,
simple electronic devices that control
complex machines make possible
better quality prints and more pro-
duction per working day. These
machines print positive photographic
prints on rolls of photosensitive
paper and cut them into individual
snapshots. Some machines also sort
and mark prints, reducing manual
labor in filling customer orders.

The light-meter principle is the
most widely used application of
clectronics in photography. The
intensity of light falling on a light-
sensitive cell determines the voltage
or current output, which can be
measured by a sensitive meter. In
some applications, a change in light
level actuates a relay. This latter
principle is used in the darkroom to
control print exposure time and to
control cutting and sorting of photo-
graphic roll paper.

Regulating Exposure Time

An RC circuit and a thyratron
(Fig. 1) are used in various types
of roll-paper printing machines to
control print exposure time auto-
matically. The thyratron shuts off
the printing lamp as dictated by
the time constant of the exposure
controls.
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Fig. 1. RC circuit and thyratron in printing
machine automatically sense exposure time.

The printing cycle is started by
closing switch SI, which applies
plate voltage to the thyratron. At
the same time, 150 volts is applied
to the coils of relays M2 and M3
through the normally closed contacts
of M1. The printing lamp is turned
on when M2 is actuated. At the
same time, the contacts of M3 open
and remove the short circuit across
timing capacitor C1. Relay M1
does not pull in immediately, since

T CONFRE RELAY

O THNYRATRON —=—p

NI, SWITOH
TATIMIKG CAPACTIR - | NOAMBLLY CICSER:

L o
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T

100K 7
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Fig. 2. Exposure time for prints is controlled
by switches and preset potentiometers.
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the thyratron is biased beyond its
firing point by a negative DC voltage
from sensitivity control R1.

When the printing lamp glows,
light passes through the film negative
to the photoelectric (PE) cell, which
then conducts. The brighter the
light passing through the negative,
the greater the current through the
PE cell.

When the PE cell conducts, ca-
pacitor CI starts to charge in the
polarity indicated in Fig. 1. The
charging time depends upon the PE
cell resistance—which is a function
of light intensity. When C1 has
charged sufficiently to reduce the
negative potential on the thyratron
to about —2 wvolts, the thyratron
fires, causing relay M1 to pull in.
Its contacts then open, releasing
relays M2 and M3. The printing
lamp is shut off, ending the printing
cycle, and M3 short-circuits the
charge in Cl. The thyratron con-
tinues to conduct until S1 is released,
but the printing exposure has already
been stopped. If the operator wishes
to expose the print longer than the
time determined automatically, he
pushes both S1 and normally closed
switch S2, which prevents the thyra-
tron from firing until S2 is released.
At the end of the printing cycle,
S1 is released; when it is again set
to the “on” position, the printing
cycle starts over.

A somewhat different principle
is employed in the photoelectric
control unit, shown schematically in
Fig. 2. Instead of a simple poten-
tiometer (R1) as shown in Fig. 1,
exposure time is sclected by one of
five switches. Each of the switches
is fed a negative DC voltage through
a potentiometer which can be set
individually.

In a roll-paper color printer,
photoelectric cells are used for con-
trolling printing lamps, choosing



filters, and setting exposure time.
The machine seems electrically and
mechanically complex, employing
more than a dozen tubes, a half-
dozen photocells, regulated power
supplies, and numerous relays and
precision resistive networks. It is
designed to help control the qual-
ity of color-photo printing, utilizing
500’ rolls of photosensitive paper.

While the machine as a whole
appears complicated, each of its
several circuit sections is basically
simple. One of the light-measuring
circuits, of which there are three
(for sensing red, green, or blue), is
shown in simplified form in Fig. 3.

The thyratron cathode is normally
biased positive to prevent conduc-
tion, but bias is also affected by a
negative voltage applied to the grid
from R2. When S1 is opened and
light is intercepted by the photocell,
it conducts and charges C1 in the
indicated polarity. When the positive
charge across C1 is large enough to
offset the fixed and cathode bias,
the thyratron fires, pulling in the
relay.

The firing point is controlled by
the setting of R1, which determines
“resting” bias. The negative grid volt-
age in actual equipment is selected
by a complex precision resistive net-
work and is controlled by electronic
circuits to provide the required tim-
ing slope characteristics.

Avutomatic Size Controls

A unique thyratron triggering
circuit is used in one automatic
roll-paper cutter (Fig. 4). As the
paper passes through the machine,
conductive graphite marks on the
back of the prints are sensed by
a contact assembly. The electrical
signal resulting from conduction
through the graphite mark initiates
the paper-cutting cycle.

Fig. 3. One of three light-measuring circuits
of color printer shown in simplified form.

Fig. 4. An automatic roll-paper cutting machine and its associated power supply.

The sensing contacts are identi-
fied as pickup S1 in Fig. 5. Normally
the circuit through S1 is open,
closing momentarily when shorted
by a graphite mark. The thyratron
is normally biased so it does not
conduct, since the cathode is con-
nected to the junction of R1 and
R2—a point which is positive with
respect to the grid end of R1. When
S1 is closed, the grid is grounded
through R3. Since the positive in-
stead of the negative side of the
plate voltage is grounded, the grid
also becomes positive when S1 is
closed. The thyratron fires and pulls
in the relay.

A mark-detecting scheme which
is sensitive to the intensity of light
transmitted through processed print
paper, or reflected from it, is em-
ployed in another machine which
cuts and sorts roll paper. A tiny
graphite, ink, or photographic mark
—in the form of a rectangle, spot,
emblem, trade mark, or even a date
imprint—will actuate the sensing
device (Fig. 6). The mark is “seen”
by a miniature photocell. The light
passing through the paper, or re-
flected from it, is focused on the
photocell by a simple optical system.

The output of the photocell is fed
to an amplifier through a twisted-
pair cable, shielded to minimize
noise and hum pickup. The photo-
cell is excited by a DC voltage,
regulated by an NE-16 neon lamp.
The sudden drop in current through
the PE cell, which occurs when a
mark is detected, causes the grid of
V2 to receive a negative pulse. The
positive-going pulse from the plate
of V2 triggers the thyratron. Relay
M1 pulls in momentarily, and its

contacts in turn energize power
relay M2.

Ordinarily, a thyratron that is
operated with DC plate voltage
continues to conduct until the plate
voltage is removed. In this circuit,
the plate voltage is in effect removed
automatically. Before the thyratron
fires, current flows through the high-
resistance path consisting of R2,
R3, and the coil of relay Mi1—
charging C1. Current flow ceases
when C1 is fully charged, and C1
maintains plate voltage at a high
level.

When the thyratron is fired, C1
discharges through the low-resistance
path within the tube. R1 serves as
a current limiter to prevent tube
damage. The plate voltage drops
below the thyratron’s extinguishing
voltage, causing it to stop conduct-
ing. Current flows through the coil
of M1 long enough for its contacts
to close, allowing C1 to regain its
full charge. The thyratron plate
voltage is restored, but the tube will
not fire again until triggered by a
pulse. .

In most radio receivers and elec-

® Please turn to page 73
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Fig. 5. Graphite-mark sensing circuit used
in one type of roll-paper cutting machine.
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Some scopes have a special
switch setting for internal cali-
bration. On this one, it is part of
the bandswitch, With the switch
set for calibration, a fixed-value
sine wave is displayed on the
screen. The vertical controls are
then adjusted so the waveform
just fits between the two hori-
zontal lines marked for calibra-
tion purposes. With the band-
switch returned to the desired
band setting, the scope is ready
for measuring: the voltage value
can be read directly.

4

Some scope graticules are marked for direct
reading, with a numbered voltage scale; a few
have several scales that correspond with set-
tings of the vertical range switch. The graticule
shown here has four scales; with the range
switch set to the .5-volt setting and the band-
switch at 1.5 me¢, voltages must be read from
the extreme right-hand .5-volt scale.

nyone with the skill to use anm
ordinary VIVM can easily use his

scope as a voltage-measuring in-
strument. In fact, certain scope functions
can be likened to those of a VIVM. For
instance, the voltage-range switch of a
VIVM can be considered equivalent to
the vertical multiplier switch of a scope,
since they both determine the ’full-scale”
range of the voltage indicator. Also, the
vertical gain control of a scope is some-
what like the ‘zero’’ control of a VIVM.
The only real difference between meas-
uring with a scope and with a VTIVM is

The 6.3 volt rms calibrating volt-
age used in this photo can be found o
at any filament pin in most paral- O
lel-wired chassis. The displayed \
waveform medsures 18 volts peak
to peak (2.8 times the rms value),
Therefore, the gain control is set so
the trace covers 18 scale divisions
from top to bottom. (This graticule
has been marked to facilitate set-
ting up for exactly 18 divisions of
vertical deflection.)
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Initially, the vertical gain switch
was in the x10 position, and each ’
small division of the graticule
equalled 1 volt, because we’d set
the vertical gain control that way.
Now, if we chdnge 'he switch set-
ting to %100, each .scale division
represents 10 volts peak to peak;
therefore, the waveform shown in
this photo measures about 230 volts
peak to peak. in the x1 position,

for measuring small signals, each
scale division is made to represent

.1 volt or 100 mv.




is to connect the vertical leads to a known ex-
ternal voltage, and adjust the gain switch and
control so the waveform measures a certain
number of scale divisions from top to bottom
(peak to peak). With a] reference voltage thus
established, the scope is ready for measure-
ments like those shown in tha next photos.

Another way to calibrate a scope of this type ’
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1-volt peak to peak calibration
termincl on the front panel. The
vertical test lead, or a jumper,
will apply the signal from this
terminal to the vertical input,

< Another type of scope has a

and you can adjust the vertical
gain to obtain a trace of some
arbitrary height—say one inch.
Then with the same control set-
tings, any signal corresponding
to this same height is equal to
1 volt. The multiplier switch per-
mits measuring larger voitages
—as you'll see.

in the method of displaying or indicating
the voltage value. A VTVM has a num-
bered scale, with a needle to point out
the measured value; a scope, on the other
hand, has a marked screen (graticule)
over the CRT face to serve as a scale,
while the distance from top to bottom
of the waveform serves as the indicator.
From the height of the signal waveform
on this graticule, its value can be meas-
ured—just as upscale travel of a VIVM
pointer measures voltage. The accom-
panying photographs show some of the
more popular methods.

SWEEP seLgeY

scope is shown here; this one needs
no calibrating. The graticule s
marked off into horizontal and ver-
tical lines 1/2" apart, and the scope
is a direct-reading voltmeter. To
use it, you merely adjust the multi-
plier switch and gain control for a
trace exactly 1’ high on the CRT
face, and check the settings of these
two controls. The gain setting times
the multiplier is the voltage of the
signal—in this photo, 25 volts.

d A completely different type of

fl 6' VERT P08 Focus INTENSITY. SYNG. HORIZ GAN  HORZ POS )

Y s ™Y -5, a @ From the standpoint of voltage ’

measurement, the scope shown
here is a cross between previous
types. With the vertical attenuator
in the “calibrate’’ position, a .04
volt (40 mv) signal is displayed on
- - the CRT. The vertical controls are
DM TG PEAK TS HORIZONTAL ! adjusted so the trace covers exact-
ly four scale divisions; then each
division represents 10 mv, and the
scope has been calibrated to .01
ALL-PURPOSE. MISH-SENSITIVITY OSCH.OSCOPE volt per division (centimefer). Other
% settings indicate the value of each

graticule division.
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service Shop

Take a squint at our
freshly polished crystal ball

One decade . . . ten years . . . one-third of a
generation. On the one hand, such a period seems long;
on the other, it seems to have begun only yesterday.
What of significance was happening ten years ago? UHF
was a clumsy infant; color television was suffering the
pangs of birth; transistor radios for home entertainment
were hardly conceived; stereo FM was nonexistent. If
the ten short years just past have brought such far-
reaching advances, it is reasonable to expect startling
changes in consumer electronics within the decade to
come.

A Peek At Progress

If electronic development has been rapid in the past,
its future should be nothing short of spectacular; the
rate of “acceleration” seems to increase with each pass-
ing year. On recent field trips, we’ve been privileged
to look behind the scenes at research that will lead to
new electronic devices, vastly improved test instruments,
and exotic changes in present electronics gear. And
many of these new products will appear on the market
in just a short time—a few years at the most.

With such startling developments snowballing, and
with millions of dollars being spent on research, service
businesses in 1974 will probably present a mode of
operation considerably different from that of the
present-day shop. Let’s do a bit of crystal-gazing and
eavesdrop on a conversation in a service shop ten
years from now. . . .

The owner of Jack’s Electronics Service looked up as
Bill, the new bench man, called over to him:

“Hey, Jack, is it okay to check the plate of the
vertical output tube in an old set with this new automatic
scope? Or is the voltage too high?”

“Go right ahead,” Jack replied, “it’ll handle anything
up to 1500 volts peak to peak, although it’ll take just
a split second longer for the pattern to stabilize at the
standard 2" height. But when it does, you can read
the voltage o the dial the same as for any other
waveform.”
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He mused to himself, “I'm glad they finally per-
fected that self-locking scope circuit. If it saves as
much time as those range-seeking VIVM’s 1 bought
a few years ago, it will have paid for itself by the
end of the year.”

Bill broke into his thoughts with the remark, “This
set needs a .022, 1000 volt capacitor. We're about out
of those—want me to make a reorder memo?”

“Yes, you'd better do that,” decided Jack. “I still
like to keep a few tubular capacitors around the shop,
even though Johnny could bring what we need within
a couple of hours on his regular parts run. People are
hanging on to their old color TV’s and stereos, and a
capacitor lets go every now and then. And if that’s
all that’s wrong, they seem to be in favor of getting
the sets fixed.

“Wish they’d feel the same way about more of the
old black-and-white sets. But with prices so low on
new ones, almost everybody discards a set after a few
years, rather than have it fixed. It’s almost as bad
as with radios; I'm glad we’re not trying to make our
living off those things anymore.

“People may feel a little more conservative with these
new, super-thin, wall-hung sets. Every model costs as
much as a conventional color set, and I hear it’ll be
some time before they bring the prices down. Even
so, this design seems to be clicking with the public.
It might even bring monochrome TV back into the
living room for a while, until some manufacturer comes
up with a brighter wall-hung color tube—then we're
off again!”

Bill interjected, “That was sure a neat-looking wall
set I saw at the service meeting last Wednesday! It
has a system of plug-in solid state modules along the
top edge of the frame. What I liked most is the way
they bring all the input and output signals out to test
points on the back—with photos of the signal wave-
forms right alongside. The modules are all slightly
different in size—so not even a do-it-yourselfer can
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plug them into the wrong connections.”

“A do-it-yourselfer who tangles with one of these
modular sets will be as helpless as a fish out of water,”
Jack observed dryly, “unless he stocks up on a complete
set of replacements. I've checked into all seven brands
of wall-hung sets that have appeared thus far, and
only two modules in the whole bunch were alike. With
so little standardization, not to mention the complex
internal structure of these units, it won’t be practical
to design a quick-check module tester—so I don’t think
we need to fear a rebirth of the ‘test-’em-yourself’ fad.

“That type of thing was pretty well finished off by
the constant turnover in tube types during the ’60s.
It got mighty discouraging for the average DIY to find
replacements for his ‘bad’ tubes continually out of
stock. The store owner could order a tube for him,
but he wasted a day or so finding out—moreoften than
not—-that he didn’t really need the tube after all.

“Thank goodness most set makers soldered the
transistors into their sets right from the start, before
anyone had a chance to get DIY transistor testers off
the ground.

“We're in pretty good shape, ourselves, thanks to
refining our signal-tracing techniques for closer isolation
of bad stages. We can pinpoint a faulty module, tube,
or what have you, and call for a replacement on the
next parts run-—and have the set operating in a few
hours at the most.

“It’s good discipline, having to be reasonably sure
we need a part before ordering it; the impracticality of

keeping a complete parts stock finally got through to
us. I remember the huge tube caddy I used to haul
around on service calls, trying to fix sets in the home.
Nor was it any snap to lug those heavy old sets into
the shop.

“This was why we started promoting speedy pickup
and delivery service. By concentrating on efficient
processing of sets on the bench, we reduced our shop
service costs enough to make home service unattractive.
Now only the most hard-shelled customers hold out
for repairs in the home.

“To pacify them, and to satisfy those birds who
insist on a firm estimate before we pull a chassis, I'm
thinking of getting one of those new microcircuit
Home-Pak testers. It will handle a complete range of
tests, and the visual displays really impress this type
of customer. It’s expensive, but I'll make a point of
setting the fees on this type of call high enough to
recover my investment. Such customers will usually
pay a stiff charge to get the type of service they want.”

Bill interrupted, “How come you never went for
those mobile shops like so many of the other shops
did? They seemed like a fine way to handle service.”

“I thought about that a lot, too, but it didn’t make
too much sense in light of the parts problem. Instead
of tying up a lot of money in a big inventory, or
chasing constantly after parts, I find it easier and
cheaper to let Johnny and the pickup-delivery crews
fight the traffic, while we concentrate on servicing.

“Staying put, right here in the shopping center, has

NE
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many advantages. The sales department does a brisk
business; we have a nice steady activity on our mainte-
nance contracts for the music and paging systems and
the home teleshopper transmitters and receivers; and
we're getting more and more carry-in service trade.
Already, quite a few women have stopped in, carrying
a wall TV under one arm or a cartridge-type color
chassis in a shopping bag. Just last week, one girl
opened her purse and took out a micro-TV. Quite
often we have the sets repaired by the time the customer
is ready to go home for the day.”

Jack interrupted his monologue to direct a question
at the audio technician on the far side of the shop:
“What’s the matter, Sid? You look perturbed about
something.”

“Oh, it’s the cleaning head on this supersonic dirt
remover. It won’t get rid of this greasy dirt long
enough to let me follow the wring paths on this circuit
board.”

“Check across terminals 2 and 4 on the connector,”
Jack advised. “If the scope shows a good 150-volt
signal it’s probably ready for a new transducer. That’s
one item we do have in stock, so you ought to be
able to finish this job as clean as a whistle.”

“Yeah, I know,” Sid gibed, “a dog whistle.”

Jack forced a smile and resumed talking to Bill.
Nodding toward the 70° color CRT setup in the corner,
he remarked, “We’d better get rid of that old relic
one of these days; we need the space! I'm planning to
get a new color test setup with a Type C fax-printer
readout, and it will just about fit in that spot.”

The phone chimed, and Jack spoke into it: “Jack’s
Electronics . . . tape recorder? . . . garbled sound . . .
let’s see, now, that’s 18 . . . 4 ... 34 ... Westwood.
All right, we’ll have a man on the way in five minutes.
Thank you for calling us.”

Turning toward the dispatch console, he mumbled,
“Guess I'd better flag down Jim and head him over
toward Westwood.”

Bill piped up, “Don’t get Jim all rattled when you
buzz him on that new visicom system in his wagon.
He says, with that little viewing screen on the dash,
he feels like Big Brother is watching him.”

“You could at least have waited
for the TV repairman”
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SWEEP CIRCUIT ANALYZER

MODEL SS117

How many times do you ask, “Why do I take so long find-
ing that sweep trouble ?”” How often have you wondered
whether weak horizontal sync was caused by defective sync
circuit, horizontal oscillator, or sync discriminator? Can you
quickly isolate inadequate width or low 2nd anode voltage
to the oscillator, output, flyback transformer,or yoke?How
many times have you changed a good yoke by mistake?

The SS117 will pinpoint troubles like these in minutes with

tfied and proven signal injection, plus yoke substitution for

dynamic in-circuit tests. Error proof push button testing en-

ables you to make all tests from the top of the chassis with-

out removal from cabinet for maximum speed and profit on

every job.

Here are the checks the SS117 makes .

® Horizontal Oscillator: Checked by substituting 15,750
variable output universal oscillatorfrom SS117. Signal can
be .injected at any spot from horizontal output grid to
horizontal oscillator to determine defective component.

e Horizontal Output Stage: Checked by reliable cathode
current and screen voltage checks made with adapter
socket and two push buttons,

e Horizontal Qutput Transformer: Checked for power
transfer in circuit and read as good or bad on meter.

e Horizontal Deflection Yoke: Checked by direct substi-
tution with adjustable universal yoke on SS117.
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PUSH BUTTON TESTING . . .
for Color and Black and White

e Vertical Oscillator: Checked by substituting 60 cycle
synchronized oscillator.

e Vertical Output Transformer: By simple signal injection
for full height on picture tube.

® Vertical Deflection Yoke: By signal substitution for full
height on picture tube.

e Sync Stages: Checked by synchronizing triggered hori-
zontal SS117 oscillator from any stage. If oscillator syn-
chronizes, sync is O.K.

e 2nd Anode Voltage: A new dynamic check using simu-
lated picture tube load. C.R.T. does not need to be opera-
ting for current tests. No interpretations —read direct
from 0 to 30 KV.

e External Circuit Measurements: By applying from 0 to
1000 volts AC or DC to external meter jacks. Meter will
read DC or peak-to-peak volts. 0 to 300 milliamp scale
also provided for measuring horizontal fuse current.

e New features include: Large 0 to 300 microamp meter
for minimum circuit loading; all-steel carrying case with
full mirror in adjustable cover; two 115 volt AC outlets
in cable compartment.

Size: 104" x 9%4" x 312". Wt. 10 Ibs. 950

Model SS117 Dealer Net

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

EACH PACKAGED UNIT CONTAINS:

® An Easy to Follow Instruction Book Especially
Prepared and Edited by H. W. Sams.

¢ A complete 33 RPM, 10 inch Permanent Record
on "How to Simplify Sweep Circuit Trouble
Shooting.”’
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. and the dream fades back
into the world of stark reality. But
the facts remain; equipment similar
to this is already in the design and
development stage. Person-to-person
signalling systems, subminiature
color receivers, picture-frame TV
sets, electronic kitchens, both visual
and aural stereo, wristwatch inter-
coms, autos, busses, and planes
equipped with TV and stereo AM
and FM plus cartridge-tape play-
back units, all sorts of electronic
safety devices—are but a few of the
countless devices that the service
shop of 1974 will be called upon to
service.

The Future Is Yours

The complexion of servicing will
change, and many chores will be
automated. As electronic devices
become more exotic, so will the in-
struments for servicing them. More
thorough, more accurate, more con-
venient—will be the watchword of
test equipment designers.

In 1974, only a few short years
from today, there will be service
shops that continue to service only
equipment that is several years old—
just as there are service technicians
today who don’t service color sets,
stereo FM, or transistor radios. But
the progressives, those who aren’t
satisfied just to survive, but who in-
sist on prospering as well, will meet
each new service challenge as it
arises. They will tailor their abilities
and facilities to the demands of the
coming changes, and supply the in-
creased demand for capable service.

Some will feel “the devices are
too complicated,” and will drop out
of the service business, or will be
content to struggle along with anti-
quated equipment and ideas. A few
are going to find that the business
has become too competitive, for it
certainly will; there will be a high
premium placed on new ideas and
forward thinking.

But there will be a satisfying
number—Ilarger than the ranks of
competent servicers in existence to-
day—who recognize the tremendous
possibilities in a society gone elec-
tronic; these latter-day pioneers will
keep the business of independent
electronic servicing growing and ex-
panding. For them, the service shop
of 1974 will be truly rewarding. A
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By sticking to “‘old familiar” routine, you unknowingly waste time .

Almost everyone, I suppose,
would agree with the assumption
that a service business should be
modernized periodically. But where
to start? What exactly to do? And
what about the money it will cost?
Perhaps the last of these questions
is the logical starting place for this
article, since most of us will, at one
time or another, suffer from a short-
age of ready cash.

On A Shoestring

It is likely that your wife has just
recently moved the furniture, and
it’s also likely that you lodged a
good-natured (?) complaint about
it. Why did she do it? Simple,
really; she’s building her morale.
She’s making it an adventure to get
up in the morning by eliminating
part of the “old routine.” Human
psychology (especially that of
Americans) thrives on change—
even among those who steadfastly
maintain it doesn’t. Nothing is more
stimulating to our nervous systems
than change.

You can apply this psychology
and play the game of “musical
chairs” just as your wife does at
home, and perhaps with even greater
effect. Move some benches; install
some new antenna outlets; purchase
some new tools or a piece of needed
test equipment; rearrange your office
or your work space; brighten up the
walls with a little paint. Then don’t
be surprised if you find all of a
sudden that you like the service
business better, your customers are
a lot nicer, your cash register emits
a more contented ring as it gobbles
up the extra money you're making,
and the thrill of owning your own
business is finding its way back into
your bones.
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You can go further and multiply
the benefits, still keeping the expense
down. What about taking one of
your present benches and outfitting
it for some specialized job that has
been a sort of hit-or-miss proposi-
tion until now? Maybe you are
beginning to do a lot of transistor
radio repair; why not a specially
rigged bench just for transistor
radios? Place the necessary test
equipment where it will always be
available—a power supply, a VOM
or VI'VM, a signal generator, a
signal tracer, a transistor tester, etc.
Tie the common leads of all these
units together and you can make
a lot of your tests on a transistor
radio with a single probe.

Maybe you don’t have enough
transistor radio work yet to justify a
separate bench; what about a bench
for both transistor and auto radio
work? The two together should
keep the bench in almost continuous
use. Or you might set up a bench
specially equipped for tape record-
ers, record changers, or tuners. A
bench of this sort is bound to in-
crease your efficiency.

Another improvement to consider
is a special color TV stall. This
could be a dark corner of the shop
(you actually need reduced illumi-
nation when you’re making purity
and convergence adjustments and
setting background controls). This
would also be the place for your
new color test equipment, and the
wiring and jigs that speed color
servicing.

That Cluttered Look

No part of the country has a
monopoly on the “cluttered look”
that invades many radio and TV
shops. Sometimes the shop owner

Modernize

—your service
business

. . by Wayne Lemons

may be “too close to the cabbage
to see the cabbage patch” and so
is blissfully unaware of the situation;
but most shop owners know when
their shops are a mess and just
don’t seem to know what to do
about it—except be embarrassed
and mumble a few words of apology.

What can you do about it?
Generally, the cluttered look is the
simple result of not having enough
storage space. When space runs out,
the harried serviceman starts piling
the excess onto the floor or on top
of a service bench; and the clutter
swells like a malignant growth.

The remedy is quite as simple
as the cause. Build some shelves!
Build some storage space with
doors! This form of modernizing
can change the appearance of your
shop to ‘“neat and trim” almost
overnight. (And while you're at it,
why not throw away or give to
charity those old sets you’ve been
saving “for parts”? Or at least find
a place to put them besides under
the workbench!)

Storage cabinets with doors, dust-
proof or at least semi-dustproof,
have other advantages besides just
hiding the clutter. Many modern
shops use cabinets of this sort to
store equipment to be picked up by
the customer. Small radios, tape
recorders, and portable phonogranhs
can be stored easily in these, and

. there is much less chance of break-

age or misplacement. Besides, you
also eliminate the embarrassing
“dust-rag ritual” when the customer
comes in to get his set.

What About the Floor?

Have you looked at your floor
lately? (It may need only a good
scrubbing.) Nothing improves the
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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.

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
Egzir:lrwﬂ-n-;r-ui-"vxm life is almost unbelievable! We've tested them for
B e e e e the equivalent of 20yearsservice at room temperature!
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MATLoRY COMPUTER GRADE

B sty Campotss srads Cuphciton Festuis What isn’t special about them is their price. In many

e instances, a single Type CG will cost less than half
L RPARATURS WANBE S AN S as much as the three or four conventional capacitors
SR e you would need to get the same rating. In standard

S e e stock case sizes, you can get as much as 75,000 mfd
at 3 volts and 1300 mfd at 350 volts.

And best of all, you can get ’em when you need 'em
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Ask your Mallory Distributor for Bulletin 9-282 on Computer aty a Y stributor He's your best source

Grade Capacitors. it lists ali ratings which he carries in stock. for all electronic components.
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Take the trouble out
of trouble-shooting!
with the new

UNIVERSAL HARNESS
TESTING ADAPTER

Provides quick testing of CURRENT ...
VOLTAGE ... RESISTANCE and VIDEO

All test pomts made accessible by
extending test area 24” from chassis

Eliminates time-consuming operations

appearance of a shop or showroom
so dramatically as a new floor cover-
ing, or even just a paint job. Vinyl
floors are easy to install and easy to
clean.

For the showroom, if you sell
sets, there’s nothing like carpeting
to give an appearance of luxury and
a homelike atmosphere. One busi-
nessman, who installed carpeting
over a previously unpainted con-
crete floor, reported he was closing
almost 25% more sales than before,
displaying exactly the same mer-
chandise. If this is true, and I have
no reason to doubt it, the results
will pay for the modernization within
a short time.

It is immaterial whether this
increase resulted from customer ap-
peal or from the owner’s improved
morale. Modernization can provide
incentives, not only for customers
but for the owner and his employees;
and both changes will help increase
profits and make everyone like his
work better.

Put Up A Good Front

Building modernization is nearly
always more expensive, but it can
also pay higher dividends. Look at
your building in the morning when
you come to work. What could
make it not only more presentable,
but also more inviting to a prospec-
tive customer?

Look at the door and the doorway.
Quite often, an otherwise present-
able building is saddled with an
unattractive entrance. What can you
do about it? Look around your
neighborhood, or at stores in other
neighborhoods; you’ll find a lot of
ideas for improvement. A solid
glass door is expensive, but it will
last for years and is always a stand-
ing invitation to come inside.

What about your show window?
When did you last change the dis-
play? Needless to say, the display
should be somewhat more original
and of later vintage than a ragged,
twisted, faded, oversize “National
Union” (or is it “Cunningham”?)
tube carton.

Change that display. Add anima-
tion if you can. But whatever you
do, change it. A show window is
better closed off completely from
the public eye if it doesn’t have a
fresh look about it. And don’t
forget to paint the trim.

Modernizing Service Techniques

Redecorating the building or re-
arranging the interior is by no means
the only way to modernize. There
is an area which may not be quite
so noticeable to the customer but
can mean a great deal more profit
to you . . . what about your service
techniques? Have they changed any
in the last 10 years? If they haven’t,
you may be in for a rude awakening.
Are you still saying, “I don’t like
to work on transistor radios” when
what you mean is that you don’t
know how to work on transistor
radios? Are you still saying that
color is not ready yet, when what
you really mean is that you’re not
ready for color?

If we are going to advance with
the service business, we have to
keep our thinking modern. It’s not
too hard to imagine a day when
there will be no more tube radios
made, or perhaps even no black-
and-white TV sets. The undisputed
reign of the tube is past—it won’t
return.

There is profit in servicing tran-
sistor radios. It has been proved
over and over again. Color TV is
really just beginning to take hold

of unsoldering and resoldering
tions

Color-coded connections for current
and in-circuit testing

Three models availabie for 7, 8 and 9
pin sockets

plug adapters permit use with all
meters.

Pays for itself in
Testing Time Saved!

See it now at your local
radio parts distributor.

POMONA

[Loilhonies CO., INC.

1500 East Ninth Street, Pomona, California

Pat, Pend.
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Two combination phone tip/banana -

TV TUNER

"ALLTYPES

* REBUILT OR
S EXCHANGED

Including all parts and labor
(except broken wofers—billed at cost)

® Normally shipped same day received
® 90 day full guarantee
® U/V combinations $17.95

FREE—II Mailing carton sent fo you on request

L. A. TUNER EXCHANGE

Phone REpublic 3-92189

4511 West Jefferson Blvd,
Los Angeles 16, California
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Multiple-Socket Speed

with Gm Accuracy
PLUS OBSOLESCENCE PROTECTION

TESTS

AH TV and Radio Tubes Nuvistors and Novars

—0Id and New

TESTS
European Hi-Fi Tubes,
Voltage Regulators, and
Most Industrial Types

TESTS
the New 10-Pin Tubes

TESTS

TESTS

for True Dynamic
Mutual Conauctance (Gm)

New 12-Pin
Compactrons

TESTS BOTH OLD AND NEW TUBE TYPES—SELLS MORE TUBES PER CALL

MOdel 700 All over the nation, thousands of professional servicemen rely on the

“700". Once you use it, you'll be as enthusiastic as they are. Everyday

DY N A_ Q U I K use has proved its speed . . . its accuracy . . . its efficiency. This up-to-date,

obsolescence-proof tube tester is designed for maximum use today and

DYNAMIC tomorrow. Provides multiple-socket section to quick-check most of the

TV and radio tube types the true dynamic mutual conductance way—

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

CONDUCTANCE Makes test under set-operating conditions. Checks each section of

multi-section tubes separately. Checks for all shorts, grid emission,

TUBE TESTER leakage and gas. Makes quick “life” test. Exclusive adjustable grid

emission test provides sensitivity to over 100 megohms.

Makes complete tube test in seconds. Checks average set in a few

See your B&K Distributor minutes. Discovers weak tubes that need replacement. Satisfies more
or Write for Catalog AP21-R customers. Sells more tubes. Saves call-backs. Insures your reputation.
B Pays for itself over and over again. Net, $16995

Time-Saving, Money-Making Instruments Used by Professional Servicemen Everywhere

e

XN,

Model 960 Transistor Model 360 V O Matic Model 375 Dynamatic Model 1076 Model 445 CRT
Radio Analyst Automatic VOM Automatic VTVM Television Analyst Rejuvenator Tester

BaK MANUFACTURING CO.
Division of DYNASCAN CORPORATION

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

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

Export: Empire Exporters, 253 Broadway, New York 7, U.S.A.

NEW TUBE INFORMATION SERVICE

Available every 3 months, on subscription,
for all B&K Dyna-Quik Tube Testers ;
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and in perhaps just five years may
represent the bulk of TV service in-
come. Now is the time to modernize
your attitudes, buy the equipment
necessary to do this work, and be
ready for the flood of business that
will come to the man who is pre-
pared to cope with it.

What about your test equipment?
Is it up to date? Not long ago I was
in a shop where the owner had
spent the better part of two days
trying to trace down an elusive case
of “touchy vertical hold.” He asked
for my help. “Have you put a scope

on the detector?” I asked. It turned
out that his scope had been out of
commission for almost a year.

I happened to have a new wide-
band scope in my car, so I hooked
it up. I touched the low-capacitance
probe to the detector output, so I
could tell whether the sync trouble
was in the RF, IF, or sync circuits.
The sync pulse was broken and
jagged—almost unrecognizable. “It’s
likely AGC trouble,” I said, “and
since the picture isn’t bending, I'd
say you have an open AGC by-
pass.” A quick check with a 2 mfd

enclosed cash, money order or check,

Weight: 1% Ibs, Carton size
4%" high x 73" wide x 18" long.

= T T T e e e e e e e e e e e e — |

|
I WALLIN-KNIGHT INDUSTRIES I
| 3321 McKinley St. N.E., Minneapolis, Minn. 55418 |
I RushH — of the new Reflect-O-scope(s), postpaid, |
I (quantity) []cash I
| at $4.95 each. Enclosed is [| money order } $ |
| [TJ check |

I
I Name I |
' Address = = e I
| Zone or |
| City State. Zipcode_____ |
S d

IT'S NEW! IT'S A GREAT TIME-SAVER!

Reflect-O-scope’

STATI CONVERGE ANY COLOR TV IN MINUTES...
WITH FAR GREATER ACCURACY AND EASE!

Conveniently adjust the static convergence . . . from the back of any color TV
. .. fast, easy, accurately . . . even in a fully lighted room!

Reflect-O-scope provides amazingly clear reproduction of the dot patterns by
using the shortest possible line-of-sight to the picture tube face.

And, time-saving Reflect-O-scope is modestly priced!
For your shop and for out-of-shop set-up and service calls. get your Reflect-O-
scopes today from your nearest wholesale parts distribu- .

tor; or use the handy attached order form with your

$495

(Continental U.S.A.)
DISTRIBUTOR INQUIRIES INVITED

MODEL 333

ea. postpaid.

*Patent pending
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capacitor across the AGC line
cleared up the scope pattern, and of
course the vertical sync trouble.

Modern equipment would have
turned this man’s two-day dog into
a profitable one-hour job.

What about the obsolete slow-
setup tube tester? (Don’t throw it
away; it will come in handy for
obsolete tubes!) Maybe you should
take a long look at some of the new
“speedy” tube checkers, especially
for home service. They can save
you time and also provide an accu-
rate test of the most modern tubes.
You can utilize the time you save
to check all of the customer’s tubes,
thus increasing your tube sales and
reducing callbacks.

Investigate the many pieces of
special equipment that have been
deveioped for the service industry.
Will they help you save time? Will
they help you do a better job? If
they will, you need them; it's as
simple as that.

There are other ways to modern-
ize your thinking. Take a look at
your parts inventory. Is it adequate?
Do you consider your time worth
$5 to $20 an hour to the customer,
and then spend an hour or two every
day picking up a few pennies’ worth
of parts for routine repair jobs?
With a 5-day week, at $5 per hour,
an hour lost each work day means
a direct loss of almost $1300 every
year. Put that in your pocket.

If you have employees, find out
their special aptitudes and interests.
Then, if the potential business per-
mits, let them train more in special-
ized fields. Get yourself a tape
recorder specialist, a transistor radio
specialist, an auto radio specialist,
or any other that fits your needs.
Buy each some books on his favorite
subject, and make sure he gets to
the right service meetings put on by
manufacturers. There is efficiency
and profit in specialization if it is
handled properly.

And So . . .

Modernizing can cover as much
or as little as your pocketbook and
energy dictate. You can modernize
your building (maybe it just needs
paint), your work area (maybe it
just needs cleaning up), your equip-
ment, your inventory, your billing
methods, your bookkeeping; but
above all. while you are updating
your facilities, don’t forget to mod-
ernize your outlook. A



Here's the NEW Jensen
Concert-Fidelity Series

MR. SERVICE DEALER:

When you need a loudspeaker with substantially higher fidelity than you can
get with general-purpose units, you'll find just what you want in Jensen’s new
CONCERT-FIDELITY Series. It is an important part of Jensen's new complete
speaker line available from your distributor.

Special cone supports, made of cloth, improve bass; there are coaxial
speakers offering increased clarity of speech and music; multi-way units and
crossover networks let you tailor sound quality to meet special requirements
(there are more than 500 custom combinations possible). Binding-post terminals
make installation fast and easy.

Get the full story—send for Catalog 1090 today.

FREQUENCY IMPED. POWER LIST
MODELINO LA S RANGE OHMS RATINGt PRICE
DC-80 %h -Compliance 8" 40-14,000 8 11 w. $19.95
| Range, Dual Cone
DC-120 HI h Compliance 12" 25-13,000 8 13 w. 22.95
Full Range, Dual Cone
KD-80 ngh Compliance 8" 30-15,000 8 12 w. 28.25
Two-Way Coaxial
KD-120 ngh Compliance 12” 20-15,000 8 14 w. 33.25
Two-Way Coaxial
W-80 High-Compliance Woofer 8" 30-2,000 8 15 w. 19.25
W-120 High-Compliance Woofer 12" 20-2,000 8 18 w. 22.25
W-150 High-Compliance Woofer 15" 20-2,000 8 20 w. 33.25
M-81 Midrange, Closed-Back 8" 600-4,000 8 25 w. 14.80
TW-350 Direct Radiator Tweeter 3" 2,000-15,000 8 15 w. 5.95
TH-100 Compression Tweeter — 1,000-16,000 8 25 w. 19.95
TH-200 Compression Tweeter — 2,000-16,000 8 25 w. 17.80
XN-100%* 2-Way Crossover — 1,000 cycte — — 15.50
Crossover
XN-200%* 2-Way Crossover — 2,000 cycte —_ — 15.50
Crossover
XN-640%* 3-Way Crossover — 600/4,000 cycle - - 19.95
Crossover

*Complete with H-F Control

tProgram rating. Peak power is twice the indicated figures.

LOUDSPEAKERS

JENSEN MANUFACTURING COMPANY /DIVISION OF THE MUTER COMPANY /6601 SOUTH LARAMIE AVENUE, CHICAGO 38, ILLINO!S

Canada: Radio Speakers of Canada, Ltd., Toronto « Argentina:

Ucca Radio, S. A., Buenos Aires - Mexico:
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QUICKER SERVICING
by Art H. Meyerson

Some of the most difficult servic-
ing problems encountered by TV
technicians involve heat-induced
component failures that occur in
receivers after several hours of op-
eration. A defect of this kind may
cause such symptoms as picture
pulling, loss of contrast, loss of
brightness, sound distortion—in
short, any of the usual service com-
plaints, with the added complication
of timing.

You can begin troubleshooting
this type of malfunction as soon as
the customer calls for service. If the
customer’s complaint indicates an
intermittent condition, you should
inquire how often the trouble oc-
curs. If it has appeared only once
or twice, it would be advantageous
to delay making the service call
until the existence of a defect has
definitely been established. Explain
to the customer that it might be very
difficult to pinpoint the trouble
unless it occurs with some regular-
ity. However, instruct the customer
to call back if the same pattern of
trouble persists.

If the customer’s description gives
clear evidence that the trouble is
chronic, find out more about the
case by asking a series of leading
questions. It is important to phrase
them in terms that are familiar to
the customer. The questions should
probe for the following facts:

1. Exactly what happens? Does
the picture roll, or twist out of
shape? Does it disappear? If so,
is the screen still 1lit? Are the
picture and sound both affected?

2. How long does the set operate
before the trouble occurs?

3. When the symptom appears, can
the customer do anything to
alleviate the condition, and if
s0, just what?
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4. Has the set been serviced before
for the same or a similar con-
dition?

After all the information is
gathered and the call is accepted,
arrange for the customer to have the
set turned on for a predetermined
length of time before you arrive.
This will give the set a chance to act
up, so you can verify the complaint.
After diagnosing the symptoms, try
new tubes in all suspected circuits,
reinstall the rear cover of the set,
and allow the chassis to come up to
normal operating temperature. If
the trouble reappears, suggest to the
customer that further repairs should
be done in the shop, where you can
use special techniques to solve heat-
induced problems more quickly and
satisfactorily than in the home.

When the chassis is brought to
the shop, certain bench procedures
can speed up finding the intermittent
fault. Begin by fitting a cardboard
“hot box” over the chassis to simu-
late the effect of the cabinet; then
let the set run until the trouble
develops. Meanwhile, get out the
schematic and familiarize yourself
with the circuits most likely to be
involved in the problem.

Typical Component Faults

Before proceeding, it is well to
remember the behavior patterns of
different components when they are
heated. Resistors usually change
slowly in value—they rarely cut in
and out. Resistors carrying a fair
amount of direct current (such as
cathode, screen grid, bleeder, de-
coupling, and B+ units) are more
likely to change value than are others
which have only signal voltages
applied. Especially susceptible to
change are resistors across which
high voltages, such as B+ boost,

INTERMITTENTS

are impressed. Potentiometers often
develop burnt spots after a few
years, causing erratic operation.

Capacitors may cut in and out
(develop intermittent shorts or
opens), or they may change slowly
in value. Units in high-frequency
pulse circuits—such as horizontal
sweep stages—are particularly sus-
ceptible to this latter fault. Some
capacitors can, by developing minute
leakage, upset RC networks and
thereby alter circuit operation.

Printed circuit boards may de-
velop slight cracks that expand when
hot. This can cause the equipment
to cut out and then return to normal
operation when the set is allowed
to cool slightly.

Trouble Hunting

Keeping these points in mind, you
can now try to locate the trouble—
remembering to check first those
components that would ordinarily
cause the symptoms being observed.
The only difference in troubleshoot-
ing a “heat” intermittent and a
so-called “normal” trouble is in the
need for controlling the temperature
to bring on the symptom. Removing
the cabinet or “hot box” for access
to the circuitry may reinstate normal
operation; when this happens, heat-
ing lamps can sometimes be used
to speed up the recurrence of the
complaint. A small, hand-held hair
dryer can also be used for the same
purpose; hot air from the nozzle
can be concentrated on a small por-
tion of the suspected circuit.

If a certain resistor is suspected
of changing value, turn the set off
and connect an ohmmeter across the
resistor. Apply heat to the resistor
and see if the meter reading varies
appreciably. If it does, the resistor
is defective and should be replaced.



Find it and Fix it in 15 the time!

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

i TELEVISION ANA] Y

NOW WITH KEYED RAINBOW DISPLAY

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, S32995

Model 960 Transistar Model 360 V O Matic Model 375 Dynamatic Model 700 Dyna-Quik Model 445 CRT

SIMPLIFIES COLOR TV SERVICING, TOO

Enables you to troubleshoot and
signal trace color circuits in 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
customers correct color values,

Radio Analyst Automatic VOM Automatic VTVM Tube Tester Rejuvenator Tester

See Your B&K Distributor
or Write for Catalog AP21-R
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First
to deliver
uniform,
peak
performance
on all UHF
channels

BLONDER-TONGUE GOLDEN DART

Unique use of Log Periodic principle.

Polar pattern & 10 db gain uniform across entire UHF spectrum-
for sharp, ghost-free pictures.

Full bandwidth, flat response (+ 14 db) on all channels-
excellent for black & white and color TV.

Completely pre-assembled—nothing to snap-out, no screws to tighten-
mounts to mast in seconds.

Smallest, most compact of all UHF antennas (17 long by 214, deep)-
easy to piggyback with any VHF antenna.

Rugged unitized welded construction—no movable joints.
For deep fringe area reception, stack two Darts with sturdy.
easy-to-use stacking bars.

Supported by intensive advertising program.

Now you can offer a complete UHF instaltation—antenna,

UHF converter or TV booster (if needed)—from the leader
in UHF.

Get details on the exciting new Blonder-Tongue UHF Dart today.

Blonder-Tongue 9 Alling St., Newark 2, New Jersey
Canadian Div.: Benco Television Assoc.. Ltd., Toronto, Ont.
home TV accessories o closed circuit TV e community TV
o UHF converters o master TV
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Capacitors may be checked for
an intermittent open condition by
gently pulling on the terminal leads;
but if leakage or a change in value
is suspected, temporary substitution
of a good component is a more con-
clusive test. Cut one lead of the
capacitor in the set—leaving a small
stub for reconnection—and tack in
areplacement. To check the results
apply heat to the circuit, using the
same method that previously made
the trouble show up.

You may have to spend quite a
bit of time in isolating the defective
stage before you’re ready to check
individual parts. Here, again, the
basic troubleshooting steps are ex-
actly the same as for spotting an
ordinary fault. For example, let’s
assume that the trouble involves loss
of picture and sound, and little or no
snow appears on the screen. This
would indicate a fault in the video
IF or AGC circuits. You can place
the blame on one or the other by
clamping the AGC line with a bias
box; if the trouble seems to be in the
IF strip, you can further isolate it
by injecting a test signal at the input
to each stage in turn. Finally, you
can use your VI'VM to search for
the defective component.

You may have to heat and cool
the set any number of times, de-
pending on how many steps are
necessary to pinpoint the faulty
component and on whether you can
make test-equipment connections
without turning off the set.

Case Histories

A not uncommon type of inter-
mittent picture distortion can
frequently be traced to overloading
of the first video IF. Fig. I shows the
circuit. After the set has played for
some time, the 100-mmf coupling
capacitor between the tuner and the
IF becomes leaky. A positive DC
reading on the first IF grid is the
clue. Unsolder the IF end of the ca-

EIREER = 10mmt g

> vineo

\ IF
B+

Fig. 1. Lleakage in grid capacitor reduces
bias on first IF and causes overloading.






