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Preferred for modern set servicing

Service technicians get greater coverage with less
investment; more practical service features;

and easier, faster installation with the IRC Type
Q Control. Here’s a dependable, basic control that
is directly designed for modern set servicing. For
appearance, performance and price. . . there’s none
better. So why settle for less? Tell your Distributor
you want Q Controls . . . most servicemen do.

INTERNATIONAL RESISTANCE CO.

Dept. 363, 401 N. Broad St., Phila. 8, Pa.

In Canada: International Resistance Co., Ltd., Toronto, Licensee
Send me Catalog listing IRC Type Q Controls.

Name

Company

Address

KNOBMASTER FIXED SHAFT

Q Control standard shaft

is knurled, flatted and slotted
~—fits most knobs without
alteration.

@\_Izﬁi
INTERCHANGEABLE FIXED SHAFTS

Exclusive IRC convenience
feature—provides fast
conversion to "specials', with
FIXED shaft security.

15 types available.

1/4’’ LONG BUSHING
Accommodates all small sets,
yet handles iarge set

needs perfectly.

7 STANDARD TAPERS

Full coverage of all taper
requirements Is provided in
the Q Control.

94 RESISTANCE VALUES

For TV, AM and FM coverage,
94 values of plain and tapped
controls are furnished.

QUALITY APPEARANCE

The handsome professional
appearance of IRC Q Controls
lets you point to your work
with pride.

L)

CUSHIONED TURN

The smooth, quality of "feel”
of a Q Control contributes to
customer confidence.

&
TYPE 76 SWITCHES

Either of two type IRC switches
attached as quickly and easily

as a control cover—meets all
your requirements.
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ASTRON S
CAPACITORS ARE

ASTRON CAPACITORS HAVE THAT BUILT-IN “NO-CALL-BACK™ CONSTRUCTION!

Only the very finest of raw materials
pass Astron’s “Selected Purchasing
System”’. Astron’s special production
techniques build extra rugged capacitors
that create complete customer satisfaction
... your key fo repeat business and
more profit.

You can put your trust in Astron, for
behind each Astron capacitor is the
meticulous quality control that insures you
of real staying power . . . over 10
separate production line tests are per-
formed, plus a 100% final inspection
before any capacitor is sent out by Astron
. .. your guarantee of top performance.

There is an Astron “Staminized”
Capacitor built especially to fill the
specific, exacting replacement require-
ments of any job you tackle.

Safety Margin Safety Margin
“SM’* Minimite* ’SM’'* Twist Prong

FREE Servicing Aid

Save time, use handy Astron pocket-sized Replacement

Catalogue and Pricing Guide (AC-4D) — Write Today! Safety Margin Blue-Point (R) Molded
“SM’’* Cardboard Tubular Plastic Paper Tubular

C

255 GRANT AVENUE EAST NEWARK. N. J. @

WEST COAST WAREHOUSE. 9041 WEST PICO BLYD.. LOS ANGELES -EXPORT DIVISION: ROCKE INTERNATIONAL CORP.. 13 EAST 40TH ST.. N. ¥ N. Y =IN CANADA CHARLES W. POINTON, & ALCINA AVE., TORONTO, ONTARIO
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KEN PRICE, field engineer for the Sprague Products Company, has
had years of experience in operating his own TV and radio service
organization, as owner of an antenna manufacturing company and
as a capacitor production engineer. With this intimate knowledge
of both sides of the parts picture, he has won wide recognition for
his helpful advice to service technicians.

AL COUMONT, now Assistant to the President of Sprague Products
Company, has been well known in the industry for the past 25 years,
His staff activities at RETMA, for which he received a national award,
included management of its national training programs for service
technicians in trade schools and through technicians' associations
and groups. :

These 2 Men Will Help You

KEEP UP-TO-DATE IN ELECTRONIC SERVICING

JUST ASK your electronic parts distributor.
He’s the key to your area being one of the first
to take advantage of Sprague’s new educa-
tional program.

Designed to keep you up to date on fast
changing conditions in the electronic parts in-
dustry, this new program is a major expansion
of Sprague’s past educational efforts. Both Al
Coumont and Ken Price will work closely with
local service associations and vocational schools
all over the country, giving sound advice on
many of the problems which confront you daily.

don’t be vague...insist on

In a simple straight-forward manner that pulls
no punches, you’ll get all kinds of information
you just can’t find in books but need to know
for your day-to-day work. And, most impor-
tant, you’ll be able to ask questions on the
problems that stump you.

Ken and Al are setting up their fall program
of talks Now. If your distributor or service
association does not have them scheduled for
your area, ask them to call Harry Kalker,
Sprague Products Co., 105 Marshall Street,
North Adams, Mass. It’s a talk you won’t
want to miss!

WORLD'S LARGEST CAPACITOR MAMUFACTURER
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YOUR ELECTRONIC PARTS DISTRIBUTOR INVITES YOU TO
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Join the w
OLD GUN ROUND-UP

B e P = A O et o7 P Z
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PARDNERS, HERE'S YOUR CHANCE . . . round up that
old soldering gun or iron. Regardless of brand, age or
condition it is worth $2.00 TRADE-IN if you act now.

wANTED | REWARD

$2.00 trade-in allowance on o

professional model D-550 gun

OFFERED

on every old soldering gun or iron

DEAD OR ALIVE

no matter what make or condition

— L

DEL D-550
o 4

ol old soldering guns or irons

ition
any brand or condi

ADE-IN
$900 Tewaro

act now
offer is limited . . - YoV must

" PROFESSIONAL MO
WELLER >

..............

Get rea
Fall service rush,
Getthisregular $11.95
 valve for only $9.95
AND SAVE $2.00.

WELLER ELECTRIC CORP. ¢ 601 Stone's Crossing Road, Easton, Pa.
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INSTRON WIRE TESTING

Testing of grid lateral and filament wire
on the Instron Tester for specified physi-
cal properties as tensile strength, yield
point, kreaking point and proportional
limit insures better tube quafny and uni-
formity for Raytheon tubes. E—
;z ,E'Z_..,..,T.:..n

*
et .o o
2ol 2L, g -

WEIGHING CATHODE COATING

The weightand O. D. of the cathode
coating are controlled by periodic
measurements with precision in-
struments, Here, an operator is
checking the weight of cathode
coating at the operation.

)

iy pretiipiiisesbiong. crstemavtimntriabhed
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LIFE TESTING

ulated actual conditions

of Raytheon tubes.

ENGINEER CHECKS DESIGN CHARACTERISTICS

Behind all these quality activities stands a
large group of expenenced capable engineers
whose :ole concern is maintaining and de-
veloping Raytheon tube quality petrformance.
This enzineer is measuring tube design char-
acteristics with the purpose of developing a
tube for a customer with special applications.

Newton, Mass. « Chicago, lll. « Atlanta,

Raytheon makes ail these:
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Representative tubes of all tbe pro-
duction lots are put on life test which
measures tube performance under sim-
tO ensure
original and continuing performance

HERE'S WHY

COMPARATOR INSPECTION
OF GRIDS

One of the most critical parts
of the tube is the grid which
controls the flow of electrons
& to the plate.

Continuous comparator in-
spection of critical parts such
as the above grid (magnified
20x)  supplies information
for better quality control and
guards agasnst deviations from
Raytheon's high quality
standards.

HEATER COATING CHECK

Heater wire must have uniform and closely
toleranced coating thickness to insure
short and uniform warm-up-time and duc-
ability. Raytheon makes continuous in-
specttons of the heater wire coating to
make certain of uniformity.

15T FINISHED TUBE TEST

All Raytheon tbes undergo a rigid 100%
First Test where they must pass strict require-
ments on both physical and electrical charac.
teristics.

These girls are testing tubes for excessive
noise and microphonics, inoperative tubes,
specified electrical characteristics and physi-
cal appearance.

These and many other vital tests and checks add up to
UNIFORMITY OF CHARACTERISTICS THROUGH RIGID QUALITY CONTROL

RAYTHEON MANUFACTURING COMPANY
Receiving and Cathode Ray Tube Operations

Ga. * Los Angeles, Calif,

Receiving ond Picture Tubes, Reliable Subminiature and Miniature Tubes,
Semiconductor Diodes and Transistors, Nucleonic Tubes, Microwave Tubes,
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only AMPHENOL offers all four!

with the winning sales combination of
Appearance, Performance, Quality and Price.

SELL THE FINEST! SELL AMPHENOL!

AMPHENOL

AMPHENOL :ILECTRONICS CORPORATION
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. LETTERS to
- the EDITOR
e =

Dear Editor:

Your article in the June 1956 is-
sue, “Troubles in Vertical Sweep
Systems,” was a lifesaver to us. We
had a set in the shop with symptoms
as follows:

1. Loss of Sweep
2. Loss of Synchronization

With your article, we are all up to
date on these troubles.

JouN Rouse

Center Radio and TV Service
‘Wallingford, Conn.

Dear Editor:

In your July 1956 issue, the article
entitled “Antenna Troubles” men-
tions a continuity check for installa-
tions using an antenna that com-
pletes the DC path between the con-
ductors. I would be interested in
knowing if there is a test that can be
used to check an installation when
the antenna does not complete the
DC path between conductors.

P. C. FAXEL

T

Chicago, I11.

Yes, there is such a method, and
an excellent one used for checking
antenna lead-in was described in the
“Notes on Test Equipment” column
in the July 1954 issue. Briefly, this
method entails the use of a grid-dip
meter Lo measure the electrical length
of the transmission line (see below).

w_‘i - =

If the transmission line is shorted,
the meter will dip at frequencies at
which the electrical length to the
short is one-half wavelength or a mul-
tiple thereof. If the line is open, the
meter will dip at frequencies at which
the electrical distance to the open is
an odd multiple of a quarter wave-
length.

The distance to the short or open
(which may be at the end of the
line) can be calculated by using the
following formula:

| %
b=3 (fr—f2)
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where
D = the distance in feet,
V = velocity of propagation
(VP x 984),

f1 and f» = two successive readings

in megacycles.

A field strength meter can also be
used to determine if signals of suffi-
cient magnitude are reaching the re-
ceiver end of the transmission line.—
Editor

Dear Editor:

. your PF REPORTER maga-
zine is becoming the most valuable
periodical a TV man can buy. I
hope ycu find a way to double its
size and make it twice as valuable,
even at twice the price.

L. W. VANSLYCK
Van’s Radio and Television

Tampa, Florida

Dear Editor:

I have been having a run of un-
usual sync troubles in the TV sets I
have been servicing lately, and I
have an idea that some of these
would be very interesting to the
readers of the PF REPORTER. I
haven’t noticed any articles con-
tributed by readers in your maga-
zine, but I would like to write an
article for you if you would be in-
terested in printing it.

In case you could use it, please let
me know. I am a service technician
and have never written any maga-
zine articles before, so I would ap-
preciate some tips on how to prepare
the article.

THOMAS WHITE
New York, N. Y.

We have available a booklet en-
titled “Author’s Guide for the PF
RepORTER” which will give you
full derails about the kind of ma-
terial we are looking for and how to
write and submit that material for
publication. For your copy, just send
a positcard to Glen Slutz, Editor, PF
REPORTER, 2201 E. 46th St., In-
dianapolis, Ind.—Editor

Dear Editor:

I have heard from time to time of
the danger of X-ray radiations from
TV sets. How about an article giving
us the true picture and the precau-
tions we should take in handling the
sets, especially on the shop bench?

J. STEPHEN GOLD
Radio and TV Service
Glenside, Penn.

A very good suggestion, Mr. Gold,
and ohe on which we are planning
future coverage. We welcome sug-
gestions and comments from our
readers and look forward to hearing
from you—Editor

September, 1956 -+ PF REPORTER

please,
for Catalogs
616 and 617

Another Hyecon
test help...

MODEL 622 5" SCOFE

with automatic 1rig-
vered sweep, first really
new scope development
in years. Fewer adjust-
ments, no sync problems.

HYCON ELECTRONICS, INC. Dept. P

P.O. Box 749 Fasadena, California
Please send me the new model €16 and 417 catalogs.

Name.

Address




ALL THE INFORMATION ... AT YOUR FINGER TIPS!

4

T-70 More than 250 pages of data T-31 Over 350 blueprint base dia-
on CR tubes, receiving and special grams for 1400 tube types.
purpose tubes and dial lamps.
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TOPI.II;IER ‘40 B ] : | TOPLINER '60

Taco again introcuces an original antenna
design, engineered for results. The
Topliner represents better performance
than any other aritenna now on the
market. And, best of zll, you get this

extra performanca at no increase in cost.

RIGHT!

FOR CCOLOR
AND
BLACK & WHITE!

IN GAIN PER DOLLAR!

IN bEPENDABH.IﬂY PER DOLLAR!

IN DIRECTIVITY PER DGLLAR!

WARNGECED TOP LINE FOR '57

TECHNICAL APPLIANCE CORPORATION, SHERBURNE, N. Y.
IN CANADA: Hocksusch Electronice, Ltd., Toronto 4, Ont.
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WIRING
BOARDS

PART 2

Unsoldering and
Removing Components

by Calvin C. Young, Jr.

Part I of this series, which ap-
peared in the August 1956 issue of
the PF REPORTER, presented
some of the general history of
printed wiring boards. The basic
methods of construction and the
materials used in printed wiring
bhoards were also discussed.

This month, we will cover some
of the basic service problems en-
countered with printed wiring
boards; namely, the removal of
components from the board. In-
cluded will be a discussion of con-
siderations for soldering and some
of the precautions necessary to
avoid damaging the board during
a soldering operation.

At the present time, the use of
printed wiring boards in television
receivers varies with the manufac-
turer. Fig. 1 and Fig. 2 show the
two extremes which the service
technician can expect to encoun-
ter. In Fig. 1 only a small portion
of the receiver (the sound and

Fig. 2. Receiver in Which Extensive Use of Prinfed Boards Is Made. « Please turn to page 61
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The 660 is ideal for the proper alignment of color TV
receivers. It is accurate and unusually easy to use. Pre-
set channels allow easy selection through a built-in
T switching arrangement. Provides either of the following
patterns on any color TV receiver:

White Line Crosshatch; 20 vertical and 15 horizontal,
less those in blanking.
White Dot (small size); 300 dots, less those in blanking.

Crystal Accurate Color Display Pattern; in a blended
sequence of orange, red, magenta, blue, cyan, green.

£

The 660 features the necessary high degree of stability

Mod el 523950 Net not found in variable white-dot generators. In the 660,

the white dots are “locked” together to assure stability.
This locking is achieved through the extremely stable
(crystal controlled) timer circuit. Frequency of chromin-
ance (color) signal is exactingly crystal controlled to
reduce possibility of alignment errors. This feature per-
mits increased accuracy over ordinary color gen-
erators which use a free running oscillator. RF
output frequency is in preset channels, 2 thru 6,
to allow easy selection through a built-in switch-
ing arrangement. Small dot and crosshatch size
down to two lines in both horizontal and vertical
planes. Ratio of sync to video is variable
from 10 to 90%.

660

e The circuit of the 660 is
such that the instrument
will be useable regard-
less of future color TV
receiver design.

TECHNICAL SPECIFICATIONS:
VIDEO OUTPUT: O to 4 volts Peak-to-Peak. 300
ohm output impedance. Black positive or negative.
300 white dots, less those in blanking. Crosshatch
white lines, 20 vertical and 15 horizontal, less those
in blanking. Sidelock color frequency crystal is
3.563795 MC output 1 volt Peak-to-Peak.

RF OUTPUT VOLTAGE: .05 volts maximum. .001 volts

minimum.
RF modvulated by all video outputs (60% modulation).

=
3= S ——

L
* The Model 560 is especially designed for Hame
service calls.

* Light weight partable with detachable cover...
weighs only 15 pounds.

PF REPORTER -+ September, 1956



Thinking About Schools?

Because of the writer’s associ-
ation with several school organ-
izations at one time or another,
letters are received periodically
asking advice on schools and
school training. These letters do
not all come from men just break-
ing irto the servicing field. Many
are received from men who have
been in the field for some time.

The chief concern of these let-
ter writers centers about two
questions: “Is school training
worthwhile?”’” and, “Which is bet-
ter, a resident or a correspondence
cours2?’ In answer to the first
question, school training is desira-
ble provided that (a) it is geared
to your level, (b) it offers you the
subject coverage that you want
and need, and (c) it consists of an
up-to-date course of instruction
with modern equipment. If a
course has all these attributes,
then that course is worthwhile;
otherwise, its benefits to you
might be questionable.

Schools fall into one of two
broad categories, either resident
or correspondence. Some organ-
izations operate both types within
the same general business frame-
work; but so far as the student is
concerned, the course he is taking
is definitely one or the other.
There is a hybrid type that com-
bines some of the features of both
approaches, and we will discuss it
presently.

In aresident school, the student
attends a number of times a week
or a month to receive group in-
struction and to perform labora-
tory work. In a correspondence
course, the lessons are received
and returned by mail. In short,
the school and the student corre-
spond with each other.

September, 1956 - PF REPORTER

In answer to the question,
“Which is best?”, there is no sim-
ple answer. Each possesses ad-
vantages and disadvantages. The
resident school has among its ad-
vantages the fact that you are
meeting face to face with the in-
structor, and if he says something
which you do not understand, you
can stop him and question him
further. You can even have him
repeat the thought a number of
times (if he is tolerant) and per-
haps in different ways until you
grasp the idea.

Personal contact and personal
instruction are the chief advan-
tages of the resident course. With
a well-equipped laboratory, you
also have access to good test
equipment which can add consid-
erably to your enjoyment and un-
derstanding of the course.

Among the disadvantages of
resident training is the fact that
you are forced to proceed at a cer-
tain rate, fixed in part by the aver-
age ability of the class and in part
by the length of the course. If you
are above average, you are pen-
alized by not being able to ad-
vance as fast as you would like. If
you are slower in grasping ideas,
you are prevented from learning
the material fully because of the
necessity of keeping up with the
rest of the class. Another disad-
vantage of resident training is the
necessity of being at the school for
a definite period of time on speci-
fied days. If you cannot attend
every class, you will lose out on
a certain amount of instruction
which you may not be able to
make up. To this extent, you will
have lost some of the benefits of
the course.

Now let us examine the advan-

Author of ., _
Servicing and Calibrating Test Equipment;
How to Understand and Use TV Test Instruments

tages and disadvantages of corre-
spondence courses. In their favor
are the following: You can study
when you want to and where you
want to. The writer has known
many correspondence students
who did their studying at any odd
hours that the opportunity pre-
sented itself. This may be on the
train, during the lunch hour, in
the middle of a sleepless night, and
even in the bathtub. You set your
own study hours, and work for as
long as you wish. If you finish a
six-month course in two months,
you can proceed to the next level.
On the other hand, you can stretch
the same course out for a year if
you happen to be busy and cannot
devote much time to it. You are
your own master and progress ac-
cordingly.

Many of the disadvantages of
correspondence training centers
on the word correspondence. If
you have any questions which ap-
parently cannot be answered by a
study of your text, then you have
to write to your instructor at the
school. This necessitates a delay
which can be particularly annoy-
ing if the reply is slow in reaching
you, or if it is inadequate and re-
quires additional inquiries on your
part.

Such delays may be an even
greater inconvenience when you
have practical lessons to perform.
An instructor right at your elbow
can quickly correct poor wiring
techniques, locate wiring errors,
or help you interpret your results.
The same difficulties can also be
resolved by mail, but the proce-
dure may be drawn out and pro-
tracted over a period of time. This
need not happen, but it does occur
often enough to be recognized as

+ Please turn to page 54
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PORT FROM TOM & VERNE
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One of the problems of being a serviceman is that, business being local,
a man is pretty well tied down. Realizing this, staff members Tom Lesh
and Verne Ray are traveling to various sections of the country gathering
first-hand information on a number of subjects they feel serviceman them-
selves would like to explore, had they the time. Tom and Verne welcome
suggestions from readers on subjects they would like to see covered in

Three years ago, the PF REPORT-
ER printed a number of articles
about UHF television. The field
was new at that time, and the data
presented dealt with the problems
that were being faced by the pio-
neers in UHF broadcasting and
servicing. Because of the recent
F.C.C. discussions about expand-
ing the number of UHF stations,
and because operating experience
and technical progress have
brought about some changes since
our original articles, we felt that
the time was ripe for another look
into the UHF situation.

The history of UHF television
has been somewhat discouraging
in many parts of the country.
Many of the UHF stations which
tried to compete with VHF sta-
tions have gone off the air, which
1s to some extent evidence that
operation on the ultra-high band
has serious disadvantages which
have not yet been overcome.

In the few areas where UHF sta-
tions have exclusive coverage of a
territory, they have been solidly
successful. Here the broadcasters
and the service industry have
managed to build up an adequate
service in spite of the special prob-
lems of UHF reception.

Although these UHF “islands”
are not too numerous, we are for-

future installments of ‘‘Field Report from Tom & Verne.”

F ISLAND

tunate in having several of them
within a short distance of our edi-
torial offices. The one we chose to
cover is the Fort Wayne area in
northeastern Indiana. Most of this
region is without reliable VHF
service. It is an important market
area—the city of Fort Wayne
itself has a population of 133,000.
Telecasting service is provided by
WKJG-TV on Channel 33, with
a transmitter on the northwest
edge of Fort Wayne, and WIN-T
on Channel 15, with a transmitter
near Auburn, Ind., approximately
20 miles north of Fort Wayne.
Channel 33 has an omnidirec-
tional antenna and puts out a
video carrier of 270 Kkilowatts
ERP. A directional, electrically-
tilted antenna, beamed toward
Fort Wayne, has just been in-
stalled by Channel 15. The ERP
of the video carrier on this chan-
nel has an average value of 447
kilowatts. With this high power,
the stations are able to cover an
area with a radius of more than
40 miles. The terrain is nearly flat,
and no trouble with large shadow
areas has been reported.
Television never really clicked
in Fort Wayne until the UHF sta-
tions started. Some receivers had
been sold in the area prior to 1953,
but reception was undependable
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even with an elaborate collinear
antenna. The nearest VHF station
is Channel 3 at Kalamazoo, Mich.,
roughly 85 miles from Fort
Wayne.

The extreme northern edge of
the market is fairly well covered
by Michigan VHF stations, but
viewers in the rest of the Fort
Wayne area depend on the local
UHTF stations for programs, which
include those supplied by two
major networks.

Huntington: A Fringe Area?

Although concentrating our
coverage in the metropolitan Fort
Wayne area, we also made a study
of a city located some distance
from the UHF transmitters, and
for this reason, visited Hunting-
ton, Ind., which is 25 miles south-
west of Fort Wayne. We had an-
ticipated that this city would be in
the fringe area of the UHF sta-
tions, but found that their cover-
age had been extended with the
result that Huntington is now
within the Grade A signal area of
both stations.

We cropped in at the head-
quarters of a parts distributor in
Huntington for our first interview,
and were informed that clear re-
ception could be had on both chan-
nels in most sections of town, and
that even an indoor antenna was
usable in some favored locations.
Channe! 15 had been snowy be-
fore the directional transmitting
antenna was installed, but the new
antenna cleared up reception in
most locations.

We inquired as to which type
of receiving antenna seemed to be
most pcpular, and we were told
that a unit having four stacked
conical elements and a reflector
had recently gained great favor in
Huntington. Formerly, corner-re-
flector antennas were used almost
exclusively, but installers have
been finding that the four-stacked
unit gives better results on Chan-
nel 15, which is more than 40 air-
line milss away. This channel is
almost &t the low end of the UHF
band, ard installers have reason to
believe that the gain of the corner
reflector falls off at this edge of
the band.

Nearly all new sets sold in the
area have been factory-equipped
for all-channel reception. Some
converters are still sold for use
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with receivers brought in from
other areas or with older receivers
used as second sets. The per-
formance of converters was said to
be as good as that of all-channel
receivers—and even better in
some instances. UHF converters
are sold along with second-hand
sets which do not have built-in
UHF tuners. The converted sets
perform as well as all-channel sets,
but the latter are better sellers
because of their greater conven-
ience and better appearance.

The only major problem con-
nected with UHF reception, ac-
cording to the distributor with
whom we talked, concerns UHF
tuners—more specifically, the un-
reliability of UHF oscillator tubes.
The average life of the 6AF4 oscil-
lator tube, which is used in a good
percentage of UHF tuners, has
been found to be from six months
to a year, and many fail sooner
than that. A frequent complaint is
that the UHF oscillator will oper-
ate on one channel and not on the
other.

Before leaving Huntington, we
talked with a few dealers. At a
store in the downtown area, UHF
pictures on demonstration sets
showed a slight amount of snow.
We were informed that this is
common downtown because it
lies in a river valley. The techni-
cians at this store mentioned that
an antenna ten feet above roof
level is adequate for good recep-
tion in most residential areas.

The signals from the two sta-
tions arrive in Huntington from
approximately the same direction,
and one antenna without a rotor
is usually sufficient for reception of
both signals. This antenna is
oriented midway between the op-
timum positions for the two sta-
tions. When Channel 15 came on
the air in 1954, 10 months after
Channel 33 began operation, there
were some calls to turn antennas
slightly so that the new station
could be received. A field-strength
meter is used by many shops when
antennas are first installed—a
roof is probed horizontally until
the spot with the best signal is
found.

The bench men confirmed what
the distributor had told us about
UHF tuners. There is little me-

- Please turn to page 67
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Look for These
in Current Receivers

by Leslie D. Deane

In the future, service techni-
cians are destined to find radical
changes in the outward appear-
ance of fixed capacitors used in
radio and television receivers and
other electronic devices. Capaci-
tors, like other essential electronic
components, are continuing to be
changed in design and to be im-
proved in their characteristics.
The motivating force behind these
progressive design trends stems
from a number of requirements
and new developments within the
industry. Printed-wiring assem-
blies and certain automation tech-
niques are becoming well estab-

lished in the art of radio and tele-
vision manufacturing. Capacitors
especially designed with these fac-
tors in mind are appearing on the
market at an increasing pace. In
addition, capacitors constructed
to meet various adverse conditions
such as dust, vibration, extreme
temperatures, and high humidity
are being developed and are find-
ing use in more and more electron-
ic equipment.

Miniaturization of radio and
television receivers is another fac-
tor now governing capacitor de-
signs to a great extent. The size
and weight of individual compo-
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Fig. 2. Underchassis View of TV Receiver Built a Few Years Ago.
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Fig. 1. Examples of Ceramic Capacitors Now Being Used in Radio and TV Sets.

nents plays an important part in
the over-all design trend toward
the compactness and portability
of electronic equipment.

In the following article, an ef-
fort has been made to bring to
light a few of the new capacitor
designs and to familiarize the
reader with their present-day ap-
plications.

Ceramic Capacitors

During the past few years, a
great deal of research work has
been done by many of the leading
capacitor manufacturers to un-
cover new dielectric materials and
to improve the temperature char-
acteristics of capacitors. Perhaps
one of the most advanced steps
taken has been the development
of the molded ceramic unit. Ca-
pacitors are often designated ac-
cording to the type of dielectric
used in their construction; there-
fore, the ceramic unit has, as the
name implies, a special ceramic in-
sulating material between the two
capacitor plates. This type of ca-
pacitor is generally produced by
molding the ceramic material into
a thin circular, rectangular, or
cylindrical form. The form is then
baked until the material becomes
extremely hard, and a thin sheet
of silver is coated on each side to
form the capacitor plates. Con-
necting leads are soldered directly
to the silver plates or to the termi-
nals provided, and the complete
assembly is then coated with a
moisture-resistant material. Ex-
amples of a few ceramic capacitors
are shown in Fig. 1.

The most popular ceramic ca-
pacitor now used in the manufac-
ture of radio and television re-
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ceivers is the disc style. These
compact miniature units have uni-
directional leads and low self-in-
ductance features. A few years
ago, some ceramic capacitors ex-
hibited sensitivity with respect to
temperature variations; this in
turn somewhat limited their appli-
cation. These components now
have suitable temperature coeffi-
cients, and their stability permits
them to be used in circuits re-
quiring relatively close capacitive
tolerances.

Although ceramic disc capaci-
tors have been used in radio and
televisicn receivers for some time,
the modern sets of today make
greater use of these small units.
When servicing a radio or tele-
vision receiver, the average techni-
cian has at one time or another
turned ap a chassis and taken a
quick check of certain capacitors
in a circuit suspected of causing a
particular trouble. If this proce-
dure is followed when some of the

Fig. 3. Universal Ceramic Unit Capable
of Providing Various Capacitances.

more modern receivers are serv-
iced, the technician may be slight-
ly surprised by the large number
of ceramic capacitors being used
by manufacturers.

In orcer to illustrate this point,
a television chassis produced just
a few years ago and employing a
large number of paper capacitors
is pictured in Fig. 2. Molded cer-
amic units are being used in many
modern television chassis in place
of the units indicated in this
photograph, and many radios of
conventional design are using ce-
ramic disc capacitors throughout
(except for certain required elec-
trolytic units).

According to reports from elec-
tronic-parts distributors, some
technicieans are concerned about
the interchangeability of ceramic
and paper capacitors. They some-
times hesitate to accept one type
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Fig. 4. Modern
Transistorized Ra-
dio Utilizing a
Number of Molded
Ceramic  Capaci-
tors.

of capacitor in place of another.
This situation should be clarified
to a certain extent because radio
and TV sets actually employ very
few circuits that require exact
duplicate capacitors as replace-
ments. The physical make-up of a
capacitor seldom needs to be con-
sidered from an electrical stand-
point. For most coupling and
bypass applications at least, the
ceramic and paper tubular capaci-
tors may be interchanged if one
type or the other is not available.
Keep in mind, however, that the
ranges of values for the two types
are not the same. The ceramic
units in conventional radio and
TV sets range from approximately
5 to 50,000 mmf, while paper tub-
ular capacitors range from about
.0001 to 1.0 mfd in value.

Working voltages of about 500
volts DC are usually adequate for
most applications in radio and
television receivers. The voltage
characteristics of ceramic capaci-
tors are conservatively rated and
will remain at 500 volts up to an
operating temperature of approxi-
mately 85° C. In the average tele-
vision receiver, the ambient tem-
perature (or temperature of the
air surrounding chassis compo-
nents) is approximately 40° C.
From this, we can see that the
present-day ceramic capacitor
should not be adversely affected
by heat generated within a con-
ventional receiver.

Components of a universal na-
ture have recently been developed
in the field of replacement ceramic
capacitors. One of these units is
shown in Fig. 3. The body of the
component in this illustration is
146” by 1%” by %" and comes
with four unidirectional leads. One
of these so-called universals will

take the place of one of a number
of capacitors ranging in value
from 400 mmf to .015 mfd. A ref-
erence card packaged with each
unit explains the proper connec-
tions to make in order to obtain
the particular value of capacitance
desired. The unit pictured in Fig.
3 provides twelve different values
of capacitance ranging from .0004
to .0013 mfd with a tolerance of
+20 per cent.

The use of transistors and
printed circuits continues to in-
crease, and design engineers are
using these devices to miniaturize
receivers and to reduce their pow-
er consumption. Set manufactur-
ers in turn are demanding compo-
nents which are smaller, lighter,
and more reliable. Ceramic ca-
pacitors seem to be playing a large
part in filling this demand. The
small radio chassis in Fig. 4 illus-
trates the number of molded ce-
ramic capacitors now employed in
a typical transistorized radio. The
operating voltages in a transistor
circuit are much lower than those
found in receivers employing vacu-
um tubes. This fact permits the
capacitor manufacturer to reduce
the working voltages of units de-
signed especially for transistor ap-
plication. With the voltage re-
quirements lowered, higher values
of capacitance can be obtained in
relatively small units. The aver-
age voltage rating of the capaci-
tors in Fig. 4 is 25 volts DC, and
the larger units have capacitance
values of .05 to .1 mfd.

Tubular Capacitors

There have also been new de-
velopments in molded paper tub-
ular capacitors. One example of
this is the upright mounted unit

+ Please turn to page 50
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by Paul C. Smith

Writing Speed

A variety of terms are used by
manufacturers to describe the
qualifications of the equipment
which they produce; some may be
very familiar to the technician,
others less familiar. In either case,
the terms have been chosen be-
cause they convey much informa-
tion to the prospective buyer or
user of the equipment, assuming
that he understands their mean-
ng.

From time to time we have se-
lected some of these terms which
are perhaps less familiar to the
technician or which may be of spe-
cial interest to him and have dis-
cussed them in this column. Pre-
vious articles have dealt with “rise
time” and with frequency re-
sponse in decibels.

This month we have chosen
“writirg speed” as our subject for
clarification. This is a term which
is somatimes used in describing
the rate at which the spot pro-
duced by the electron beam trav-
els or “‘writes” across the screen
of the cathode-ray tube of an oscil-
loscope. The meaning could be
made more exact or specific if the
term were changed to read “sweep
writing speed,”’ “signal writing
speed,” or ‘“photographic writing
speed.” Each of these three terms
has its own special meaning, but
the first is the one which will usu-
ally concern the TV or radio tech-
nician.

Sweep writing speed means the
rate at which the spot travels
across the screen in a horizontal
direction because of the action of
the sweep generator and horizon-
tal amplifiers. Two factors under
the control of the operator have
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an effect on the sweep writing
speed: (1) the horizontal gain
and (2) the sweep frequency. If
the maximum sweep width is the
same for all sweep frequencies,
then the highest sweep speed is
obtained when the sweep fre-
quency is highest. A reduction in
either the horizontal gain or the
sweep frequency would then de-
crease the sweep writing speed.
Speed, meaning rate of motion,
always involves two factors— dis-
tance and time. These two factors
can be expressed in any desired
units. For example, we may say
an automobile travels at a rate of
of 80 miles per hour or one mile
per minute; the speed of a rifle
bullet is usually quoted as so
many feet per second. The sweep
writing rate of an oscilloscope is
usually stated in number of inches
per second or per microsecond, or
it can be given in centimeters in-
stead of inches. Sometimes the
order is reversed, and the speed is
stated in microseconds per inch.
What does all this mean to the
user of the oscilloscope? Suppose
that you contemplate buying an
oscilloscope with a maximum
sweep writing rate of 4 inches per

Fig. 1. Seco Model SL-10 Monitron—A
Signal Tracer and Intermittent Localizer.

microsecond. This tells you that,
if you can synchronize a 1-mega-
cycle signal at the maximum
sweep rate, one cycle of this sig-
nal will be spread across 4 inches
of screen. At the same rate, one
cycle of the 3.58-mc color burst
would cover a little more than 1
inch of screen; a horizontal sync
pulse of 5-microsecond duration
would be expanded to an equiva-
lent of 20 inches of screen; and so
on. In many cases, it is desirable
to expand a response curve as
much as possible in order that fine
detail on the curve can be seen.
This is especially true when the
operator must view a large num-
ber of cycles of a particular signal
which has a frequency that is
much higher than that of the
sweep.

If the sweep writing speed is
listed, useful information is there-
by added to the list of specifica-
tions for an oscilloscope. The same
information can be obtained by
calculation if the total width and
the frequency of sweep are known.
The example just given, 4 inches
per microsecond, results when a
sweep width of 40 inches is ob-
tained with a sweep frequency of
100 kilocycles. It requires some
use of arithmetic to convert these
figures to speed in inches per mic-
rosecond. If the sweep writing
speed is given directly in the speci-
fications, the reader is spared this
calculation; and it gives him a
basis for determining how much
expansion he can expect for the
signals which he views on the oscil-
loscope.

Seco Model SL-10 Monitron

The Seco Model SL-10 Moni-
tron (Fig. 1) has been designed

» Please turn to page 71
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CABINET

MARRED APPEARANCE

The cabinet shown here is in obvious need of
extensive touch-up work. It was chosen to show

TOUCH-UP

From the customer's point of view, the out-
ward appearance of a TV cabinet is just as
important as the quality of the picture and
sound. Yet very few service technicians take
the trouble to polish the cabinet after repair-
ing the receiver. Although many technicians
feel that this type of service is not their worry,
customers really appreciate it, and it can be
of great help in getting repeat business.

Five minutes work can make cabinets which
have a few scratches in them look like new;
and most important, work like this can be a

source of additional income.

Extensive knowledge of cabinet work 'is
not necessary for the technician to become a
proficient touch-up artist. Many times, a good
job of simply cleaning and polishing will
make a tremendous improvement in the ap-
pearance of a cabinet. In other cases, a few
scratches will need covering up. The ultimate
in touch-up work is filling in bad dents and
gouges.

Inexpensive touch-up kits complete with di-
rections can be obtained from most eletronic
parts distributors. Such a kit was used in the
presentation of this article,

CLEANING
AND
POLISHING

The finish on top
of this cabinet has
not been badly
damaged; it has
only a few spots
and has some light
scratches, A quick
rubdown with a
liquid scratch re-
mover and polish
gives a renewed
finish to the top as
evidenced by these
before and after
photographs.

all phases of the repairs which can be performed
with the use of an inexpensive kit.

_CRAYON FILLER

| FELT BRUSH

SCRATCHES AND NICKS

Scratches and nicks that are too severe
to be removed with the liquid preparation
can be filled in with a crayon filler. Cray-
ons are available in various shades, and
the one used should be chosen to match
the cabinet finish. For deep scratches, the
filled-in area should be gone over with
the liquid scratch stain, such as is being
done here with the use of a felt brush
which contains the fluid.



FINISH
RUBBED
THROUGH

Application of
the appropriate
stain will do a lot to
improve the ap-
pearance of wun-
sightly rubbed-
through spots in the
cabinet’s finish. The
stain is more easily
applied if the spot
is sanded lightly
beforehand.

DENTS
AND
GOUGES

The side of this
cabinet is dented
and contains some
deep gouges. The
elimination of such
defectsinvolves
using stick shellac.
Since this operation
involves some skill
and practice, it is
suggested that the
technician try his
hand on some old
furniture before at- APPLYING STICK SHELLAC
tempting to work
on a good cabinet.

An alcohol lamp or gas flame should be used to
heat the spatula. Other fuels tend to smoke and
darken the filler. A small amount of stick shellac
is melted onto the heated blade and worked into
the hole in the cabinet. The filler should be hot
enough to fuse with the wood; otherwise, it will fall
out. When the hole is filled, the hot blade of the
spatula is used to feather the edges and to make
the repair as smooth as possible.

THE FINISHING TOUCHES

After a hole has been filled, rubbing fluid is ap-
plied with a felt pad. The area should be rubbed
with the grain until smooth. To add the finishing
touch, the entire cabinet should be cleaned and
polished.

MATCHING THE FINISH

Stick shellac is supplied in various shades, and
it is important to choose ane which closely matches
the cabinet finish. i an exact shade is not avail-
able, choose onz which is a litftle lighter. Never
use a darker shade because heat will darken it
and nothing can then be done to make it lighter. A
lighter shade, hcwever, can be darkened with
stain.
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DyYNA-QUIK 500 measures true dynamic mutual
conductance, completely checks tubes with labora-
tory accuracy under actual operating conditions
right in the home.

Tests each tube for shorts, grid emission, gas con-
tent, leakage, dynamic mutual conductance and
life expectancy. One switch tests everything. No
roll charts. No multiple switching. Makes com-
plete tube test in as little as 12 seconds. Large
414-inch plastic meter shows tube condition on
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COFFEE

BREAK

by Verne M. Ray

Bud was irritated—no doubt
about that. Tony could tell by the
way he stomped intoc the coffee
shop. He motioned with his hand
and called, “‘Hey Bud! Over here.”

Bud walked over, yanked back
a chair, and sat down heavily.
“Boy, some people have a lot of
nerve,” he blurted.

Tony had a hard time suppress-
ing a chuckle. Bud could appear
very comical when he was upset.
“What seems to be the trouble,
Bud?” he asked.

“Aw, it’s that guy, Johnson,”
Bud began. “He came in with half-
a-dozen tubes he wanied checked.
As usual, he tried to pump enough
information out of me to fix his
own TV set. This do-it-yourself
business has gone too far!”

“Now hold on, Bud. After all, it
is Johnson’s TV set—and if he
wants to putter around with it,
that’s his business. He’s not hurt-
ing us any. In fact, we should be
glad he comes to us for his tubes
and things. That way we’ll keep
his good will; and when he does
get stuck, he’ll probably call us
for help.”

“Yeah!” said Bud. “How do we
know he’ll call us? He'll probably
end up buying the tubes he needs
at a drug store or having some-
body else fix his set. Yet he wasted
15 minutes of my time!”

Tony smiled. “Well, maybe
not,” he said. “If you impressed
him and didn’t openly object to
his doing the job himself, he’ll
probably call on us to make any
repairs he can’t make himself.”

“Well,” Bud drawled, “I didn’t
discourage him, but I didn’t offer
him much help either. As far as I
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could determine, his set has no
high voltage. I told him that
special equipment might be re-
quired to locate the trouble. Evi-
dently he has a voltmeter of some
sort, and he feels he may be able
to locate the trouble with that. I
don’t know why some people in-
sist on messing with things they
don’t know anything about.”

“Hey, wait a minute!” Tony in-
terrupted. “How do you know
what Johnson can or can’t do?
After all, he may be qualified to
repair his own set. A lot of people
are proficient at things which have
little or no connection with their
regular jobs.”

“0OK,” Bud admitted reluctant-
ly. “so Johnson might be able to
fix his own TV. But supposing he
goofs it up? Do we want the job of
straightening the thing out?”

Tony’s answer came back
strong. “Sure we do! Business
is business! Getting him to let us
do the job is something else again.
Suppose your attitude toward him
a little while ago had been differ-
ent; then later he may be ashamed
to admit to us that he can’t fix his
set. His pride may not permit him
to bring his problem to us, and he
may take his business elsewhere.
If that should happen, we might
not only lose his business, but he
wouldn’t refer any to us either.”

“Gosh!” Bud exclaimed, “I
never thought of it that way. I
sure hope we get a chance to help
Johnson. Maybe we should call
him later to see how he made out.”

“Whoa, boy!”” said Tony intent-
ly, feeling that his pitch had
swayed Bud’s thinking a little too
far. “Let’s not go overboard. Sure
we’ll try to help when asked, but
let’s not go out of our way to cut
ourselves out of a repair job. After
all, Johnson knows we’re in busi-
ness to fix sets. Supplying him
with specific answers to his ques-
tions or checking the tubes he
brings in is all right—within lim-

its. Offering further information
may lose us a job. Technical
knowledge is our stock in trade.
Let’s not give it away so freely.”

“I’m beginning to see the light,”
Bud said. “In other words, we
should try to be helpful but not go
out of our way to tell someone how
to fix his own set.”

“Well, something like that,”
said Tony, not quite sure if Bud
understood. “The main thing is
not to tell a do-it-yourself fan that
it isn’t his place to do it himself.
Usually, a person like that is hard
to discourage. He’ll either fix the
set or wind up at a dead end. In
either case, we want to be of serv-
ice. We can supply the parts or get
the servicing job. Don’t forget,
anyone who walks through the
front door is a potential customer
for other goods we have to sell.
Let’s concentrate on getting peo-
ple to come back. You can never
tell what they might want later
on.”

As the pair left to return to the
store, Tony added more to his
previous advice. “Here’s another
point, Bud. Remember that we are
in a business that entails dealing
with the public. Every person with
whom we come in contact should
be treated with respect. Even if a
person never buys a thing from us,
he can still spread a good word for
us to others.” A
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TV Alignment Is Easy

...when you use the new

RCA WR-70A
RF/IF/VF MARKER-ADDER

PRICE ... $97.50,* with four coaxial
cables for connection to sweep and
marker generators, and ta oscilloscope.

RCA WIDE-RANGE MARKER-ADDER*

The RCA WR-70A Marker-Adder is designed for
use in rf, if, and video sweep-frequency alignment
of both color and black-and-white TV receivers.
When used with alignment instruments such as
the RCA WR-59C TV Sweep Generator, the WR-
89A TV Calibrator, and an oscilloscope, the WR-
70A produces narrow and distinct markers of
high amplitude. Response-curve distortion is vir-
tually eliminated, thereby simplifying trace-shape
and frequency identification.

Note these important features:

Front-panel control provides instant choice of four
different marker shapes, permitting use of type of
marker best suited to response curve being observed.

Narrow-band marker
for S-curve observation

Wide-band marker
for tuner alignment

e Eliminates distortion of marker or of the sweep curve
by the marker due to overloading of the TV receiver
circuits because the marker is added to the sweep-
response signal after the sweep signal is taken out of
the receiver. The marker signal does not go through
the rf, if, or vf channels of the receiver.

® Marker “suckout” by receiver circuits is eliminated
—enables simple and precise alignment of traps.

Provides very high-Q markers—high in amplitude,
narrow in width.

® Front-panel control of marker shape, amplitude, and
polarity; sweep-trace amplitude, and polarity—great-
ly simplifies black-and-white or color-TV alignment
procedure.

e Electron-tube regulator circuit for all B+ voltages
provides steady trace display on CRO.

*user price {optional)

SEE YOUR RCA DISTRIBUTOR FOR DETAILS... NOW!

TEST EQUIPMENT

® Radio Corporation of America - Harrison, N. J.

FRONT PANEL SWITCH PROVIDES INSTANT SELECTION OF FOUR DIFFERENT MARKER SHAPES

Negative-going marker
for trap adjustment

Positive-gaing marker
for peak alignment
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LEAD-GETTERS. Success of Lee
Loumos Television & Appliances,
West Nawton, Mass., in using serv-
icemen as lead-getters for air-condi-
tioner sales, is featured in a recent
issue of Electrical Merchandising.
Of the 101 Loumos sales made in
1955, 4) came directly from such
leads. The serviceman is paid 29, on
each lead that brings a sale, which
amounts to $7, since the sales aver-
age $35) per unit.

While working on the TV set, the
serviceman mentions air condition-
ing and asks if the customer has had
his horme surveyed for cooling. If
interest is shown, the serviceman
makes 2 quick survey, looks over the
wiring, and gives a few recommen-
dations. There is no pressure sell-
ing and no mention of price unless
asked. On departing, he leaves some
literature along with his TV repair
statement.

The next day Loumos calls the
customer, asks how the TV set is
working, then mentions the service-
man’s air-conditioning survey and
suggests an evening appointment
when both husband and wife are at
home. Two out of three leads result
in sales when handled in this way.
Many people say later that they
were really sold by the serviceman
because they felt that his survey and
technical advice was more valuable
than that of a regular salesman. In
comparison, leads from newspaper,
radio, or direct-mail advertising give
Loumos only about one sale for
every five inquiries.

In this shop, TV servicemen also
handle air-conditioner installation
and service, which keeps them busy
through the ordinarily slow summer
season. Loumos always tries to have
the lead-getter handle the installa-
tion and servicing. This builds up
customer confidence and often leads
to sales of other items. It also builds
up the serviceman’s reputation, so
that many calls come in asking for
that particular man.
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by jolnz ul/a@[‘u.)

Editor-in-Chief, McGrow-Hill Radio Servicing Librory

This same technical approach to
selling can also be made to work for
high-fidelity equipment and other
home appliances. If a complete price
including installation is quoted, and
emphasis is placed on the technical
quality of the installation, this sell-
ing technique can compete effective-
ly with discount houses.
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TRAFFIC RADAR. Having
proved its value in trapping speed-
ing motorists, radar is now being put
to work helping traffic to move faster.
On Connecticut’s Merritt Parkway,
a trial installation is wired up from
a remote stretch to State Police
Headquarters, where the speed of
cars passing the radar unit is indi-
cated. When traffic congestion oc-
curs, it is immediately indicated.
Police are then dispatched to clear
up the trouble and get the cars mov-
ing again.

In cities, overhead Doppler radar
units are taking the place of pressure
or magnetic detectors set in the road
for controlling traffic lights. Some
engineers prefer radar because in-
stallation does not involve digging
up the road.

At semi-actuated intersections,
two such detectors count side-road
approaches while the traffic signal is
set to favor main traffic. At fully
actuated intersections, four radar
units count vehicles approaching
from all directions and allocate
green time to favor the heaviest
traffic. In larger cities, one fully-con-
trolled intersection often operates
signals at nearby intersections as
well.

It is estimated that over a thou-
sand cities will have such electronic
traffic-control systems within five
years. Just as any other electronic
unit, these need servicing, and the
trouble-shooting problems are actu-
ally simpler than for black-and-

white television, which makes it a
potentially profitable field for TV
servicemen. Keep an eye on it.

TV REPLACEMENTS. Though
long since near saturation, the re-
frigerator business thrives on. Obso-
lescence does the trick, even though
the average life of a box is around
ten years. The number of total boxes
now in use stays pretty constant.

Without color as a shot in the arm,
TV would approach saturation by
1960 when 919, of all households
should have TV, according to
RETMA. With the figure at 75%
today, this means about 3,000,000
new sales annually for the next four
years. Balance of the new sets sold
will be replacements, of which there
were 2,366,000 in 1955.

If five years is the average TV set
life, it’ll be 1965 before replacements
reach their maximum. Then, with
around 50,000,000 sets in use (per-
haps more because of second sets and
an upping of the 919, saturation fig-
ure), a fifth of those or 10 million
TV sets a year will be replaced. This
is nice business, and something to
look forward to.

What color TV will do to this pic-
ture is anybody’s guess right now,
but on a long-term basis it should be
all for the good. If the launching of
color causes people to stick with
their old black-and-white set a while
longer until they see whether color
comes down further in price, they’ll
eventually have to catch up and buy
a new set—color or black-and-white.

From a servicing standpoint, then,
TV will be a good business for many
years to come. Don’t be discouraged
if the growing pains of color TV
make your own business momen-
tarily poor. There’s no real reason

« Please turn to page 79
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Screw-Holding Screwdrivers

There are times during a repair
job when it is very difficult to get
a screw started. A considerable
amount of time can be wasted if
a hit or miss method is employed.

Some technicians have used a
little wax from a paper capacitor
to hold the screw to the screw-
driver while inserting the screw
and getting it started. This meth-
od works fine if a waxed paper ca-
pacitor is available. However, the
bottom of the chassis is not always
exposed when we need to start a
screw, and a waxed capacitor is be-
coming rather hard to find in
TV receivers since molded plastic
units have become so popular.

There are several screw-holding
screwdrivers on the market which

\
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Fig. 1. Screw-Holding Screwdrivers.

will hold a screw in any position
while it is being started. Four of
these screwdrivers are shown in
Fig. 1. The one at the left is made
by Hunter Tool Co. of Whittier.
Calif. Pushing on the handle
causes the center section of the
blade to rotate and wedge into the
slot of the screw.

Second from the left is a driver
made by Kedman Co. of Salt Lake
City, Utah. Pushing on the flared
section just below the handle pulls
the two sections of the blade to-
gether and wedges them into the
screw slot.
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Fig. 2. Trap Door and Escutcheon on
Admiral Model 16R11 TV Receiver.

Third from the left is made by
Vaco Products Co., Chicago, IlI.
It has a piece of spring steel that
fits between the blade of the screw-
driver and the side of the screw
slot. The spring action of the piece
holds the screw to the blade.

The screwdriver at the extreme
right is made by Xcelite, Inc., Or-
chard Park, N. Y. It consists of a
standard screwdriver and a slip-
over unit of spring steel. Pushing
on the handle of the screwdriver
forces the two halves of the tip
apart and wedges them into the
slot of the screw.

Any one of these units will
greatly speed up the starting of
screws in difficult places and
should find a ready place in every-
one’s tool kit.

Trap-Door Replacement

Many television receivers have
the seldom-used operating con-
trols hidden behind a trap door in
the front panel. The controls are
hidden from sight to prevent tam-
pering by small children and to
improve the receiver’s appearance.
These doors are usually made of
plastic or metal and are generally
hinged and spring-loaded so that
they will be held closed by spring
tension.

There will be occasions when
you will encounter a receiver with
a missing or broken door. This
greatly detracts from the appear-
ance of the receiver and exposes

the control knobs to the inquisi-
tive inspection of small children.
If you have ever tried to replace
one of these doors, you are prob-
ably well aware that it is not a
simple task. However, there is a
trick to getting the door in place
and the springs and hinge pin in-
stalled all at one time, which
makes the job considerably easier.
Instead of just removing a broken
door and then trying to fix the
new door by a hit or miss proposi-
tion, you can save considerable
time and minimize frayed nerves
by studying the way in which the
broken door is connected to the
cabinet and by making a small
sketch of the hinge arrangement.
As an illustration of this type
of installation, the escutcheon and
door from an Admiral Model
16R11 are shown in Fig. 2. Both
the escutcheon and door are made
of a plastic material, and the door
also has plastic hinge pins extend-
ing from the bottom of each side.

HINGE SLOT

ESCUTCHEON

Fig. 3. Rear View Showing Hinge Slot.

These hinge pins slip into slots in
the escutcheon, and a coil spring
around each pin holds the door
closed. It is possible to install the
springs in such a manner that the
door would be held open. It is im-
portant, therefore, when installing
the springs, to make sure that
they are exerting tension in the
right direction.

To connect the door to the
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escutcheon, slip a spring over the
left hinge of the door. The short-
end wire of the spring should rest
in the slot provided in the door
and the long wire of the spring
should pass across the front of the
hinge. With the spring installed,
slip the left hinge into the slot on
the escutcheon. This will leave the
long wire of the spring protruding
between the door and the escut-
cheon in the front. Hold the door
open and slip the long wire of the
spring around the ear on the es-
cutchean to hold the hinge in
place. The door will have a ten-
dency to spring shut from the
tension exerted by the left hinge
and spring. Expose the right hinge

ESCUTCHEON

-y SPRING CLIP
, ~ IN PANEL

NOTCH IN DOOR
- SPRING
HINGE SLOT

Fig. 4. Drawing of Hinge and Spring.

as shown in Fig. 3. Slip the other
spring over the hinge with the
short end resting in the slot on the
door and the long wire passing
across the front of the hinge and
protruding between the door and
the escutcheon. Fasten the long
wire of the spring around the ear
on the escutcheon to complete in-
stallation. Details of this installa-
tion are shown in Fig. 4.

Actually, this is a very simple
method of holding a door in place
and at the same time providing
spring tension to hold the door
closed.

The simplicity of the installa-
tion is the factor that makes it a
little tricky. There are other sys-
tems of hinging and providing
spring tension to hold doors closed
and in place. A little thought and
careful study should enable any
technician to replace them in a
very short time.

As an example of the low cost
of installing a new door, consider
that both the door and the escut-
cheon in Fig. 2 cost less than $1.00
each. These are net costs, and it is
apparent that you could easily
realize a satisfactory profit on a
repair of this type. A
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Belden —
TRANSMISSION i
LINES
i

ROTOR CABLES

Superior Cables engi- !
neered for the job— 4
In a complete line for
every requirement,.
Packaged for easy
handling.

“More items from the
Complete Belden Line”

Belden

WIREMAKER FOR INDUSTRY
SINCE 1902

9-8 CHICAGO

Magnet Wire ¢ Lead and Fixture Wire ¢ Power Supply Cords, Cord Sets and Portable Cord ¢ Aircraft Wires
Welding Cable © Electrical Household Cords ¢ Electronic Wires » Automotive Wire and Cable
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By John R. Meagher*

Introduction

The conventional method of
checking the over-all frequency
response of television receivers
has certain limitations which,
while of little importance in serv-
icing black and white receivers, are
important in servicing color re-
ceivers.

Other methods are free from
these limitations and have been
used successfully for many years
by receiver design engineers. One
of these methods has been de-
veloped by RCA for use in servic-
ing color receivers. It may also be
used advantageously for checking
the true over-all frequency re-
sponse of Dblack-and-white re-
ceivers.

Briefly, this method utilizes an
RF signal which is amplitude

* Mr. Meagher is a
Television Specialist with the Tube

Division of Radio Corp. of America, .

Harrison, N. J.

Practical for
Black-and-White

Excellent for Celor

modulated by a video sweep sig-
nal of approximately 0 to 5 mc.
The resultant modulated RF sig-
nal is fed into the antenna-input
terminals of the color receiver.
The signal passes through the RF
and IF amplifiers and is demodu-
lated in the second detector. The
modulation, which is the video
sweep signal, appears across the
second-detector load circuit. The
sweep waveform at the output of
the second detector represents the
frequency-response  characteris-
tics of the RF and IF amplifiers
modified by the response charac-
teristics of the second-detector
load circuit. The video sweep sig-
nal passes from the second detec-
tor through the luminance and
chrominance channels to the cath-
odes and grids of the color picture
tube. The sweep waveforms at the
picture tube represent the over-all
frequency response of the RF and
IF amplifiers, the second detector
and its load circuit, and the lumi-
nance and chrominance channels.

The video sweep modulated RF
signal method, which for brevity
in this article will be referred to as

the VSM method, does not re-

RF SWEEP
GENERATOR
RF-IF 2nd
AMPL DET.
MARKER
GENERATOR

VIDEO
AMPL
PICTURE 0SCILLOSCOPE

TUBE | l

Fig. 1. Conventional Hookup for Checking RF and IF Response.
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place the conventional method of
aligning RF and IF ambplifiers.
The VSM method does, however,
make it possible to determine the
true over-all frequency response
of the receiver from the antenna-
input terminals to the picture
tube, and a method of this type is
essential for correct adjustment
of the tuned circuits in the chromi-
nance channel.

The VSM method utilizes the
same items of test equipment that

b—a mc——I
100%
PICTURE
%
RESPONSE 207 SOUND
4725 4575 25 3975

FREQUENCY IN MC

Fig. 2. ldealized RF and IF Response
Curve.

are required for RF and IF align-
ment. A sweep generator (which
must cover the video-frequency
range), a crystal-calibrated mark-
er generator, and an oscilloscope
are required. Two accessory items
are also necessary—a video Multi-
Marker and an RF modulator.

Because a method of the VSM
type is so important for correct ad-
justment of chrominance-channel
response, the following detailed
explanation has been prepared,
starting with a review of the con-
ventional method.

The Conventional Method

The conventional method of
checking over-all frequency re-
sponse consists of two main steps:

(1) Checking the response of
the RF and IF amplifiers.

(2) Checking the response of
the video amplifier or the
luminance and chromi-
nance channels.
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easy
out!
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STANCOR

EXACT
REPLACEMENT

 RANSFORMERS

replacement problems

® exact duplicates,
electrically
and physically

® no chassis or circuit alterations

There are over 200 TV transformers
listed in the new Stancor TV Replace-
ment Guide...140 of them are exact
replacements. Write now for your
FREE copy.
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Fig. 3. Conventional Hookup for Checking Frequency Response of Video Amplifier.

Checking RF and IF Response

The frequency response of the
RF and IF amplifiers is checked
by connecting the test instru-
ments as shown in Fig. 1. An RF
sweep signal is fed into the re-
ceiver. An oscilloscope is con-
nected to the second-detector load
circuit to display the waveform
of the sweep signal after it has
passed through the RF and IF
amplifiers and has been rectified
in the second detector.

The RF sweep generator fur-
nishes a constant-amplitude sig-
nal, the frequency of which in-
creases and decreases (usually at
a 60-cvcle rate) over the range of
the desired TV channel. A CW sig-
nal obtained from an RF or IF
marker generator is also fed into
the receiver to mark the location
of the picture-carrier frequency
and other frequencies on the re-
sponse curve. An idealized RF and

IF response curve is shown in Fig.
2.

The waveform of the rectified
sweep signal at the output of the
second detector represents the
frequency-response characteris-
tics of the RF and IF amplifiers.
The rectified signal is a 60-cycle
waveform roughly approximating
the shape of a 60-cycle square
wave with slow rise and fall times.
It has no high-frequency compo-
nents.

Published curves showing RF
and IF responses as viewed at the
second detector are usually iden-
tified in terms of the RF or IF
frequencies which are represented
by difierent points along the curve.
Occasionally the curves are iden-
tified by the equivalent TV pic-
ture-modulation frequencies, with
the picture carrier representing
zero modulating frequency, and
the other end of the curve repre-
senting 4-mc modulation. From
such markings, some technicians
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may wonder why the rectified
sweep signal at the output of the
second detector cannot be used to
check the frequency response of
the video amplifier. It would seem
that such a check would simply
entail moving the oscilloscope
probe from the second detector to
the output of the video amplifier.
It should be clearly understood
that when an RF sweep signal is
used, the rectified signal that ap-
pears across the second-detector
load circuit is actually a 60-cycle
waveform with no high-frequency
components; therefore, it cannot
be used for checking the frequency
response of the video amplifier.
The low-frequency response of
the vertical amplifier in the oscillo-
scope should be flat down to a few
cycles per second in order that

2‘ |._. | }r
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Fig. 4. Video Sweep Signal at the Output
of an ldealized Video Amplifier.

false tilting of the flat top portion
of the curve will not occur. The
high-frequency response of the
oscilloscope need not extend be-
yond a few kilocycles.

Checking Video Amplifier Response

The response of the video am-
plifier is checked by connecting
the equipment as shown in Fig. 3.
A video sweep signal is fed into the
grid circuit of the first video am-
plifier. An oscilloscope 1s con-
nected at the ouput of the ampli-
fier to display the waveform of the
video sweep signal after it has
passed through the amplifier
stage.

The video sweep generator
furnishes a constant-amplitude

signal, the frequency of which in-
creases and decreases (usually at
a 60-cycle rate) from zero fre-
quency to 5 mc. In actual practice,
the frequency of the sweep signal
does not decrease to zero but to
about 50 ke. A CW signal from a
video signal generator may also be
fed into the video amplifier to
mark, the response curve at de-
sired frequencies; but as explained
later, it is preferable to use video
frequency absorption traps rather
than a generator. The waveform of
the video sweep signal at the out-
put of the video amplifier repre-
sents the frequency-response char-
acteristics of the video amplifier.

The frequency of the sweep sig-
nal at the output of the amplifier
increases and decreases between
.05 mc and 5 mc. To observe this
signal without modulating it, it is
necessary to use a wide-band oscil-
loscope in conjunction with a low-
capacitance probe. The response
of the oscilloscope in this case
must be flat to 4.5 mc. If the re-
sponse of the oscilloscope tapers
off or has hills and valleys, the ob-
served video amplifier response
curve will be altered by the fre-
quency characteristics of the oscil-
loscope. Fig. 4 shows how the
video sweep signal at the output
of an idealized video amplifier
would appear on a wide-band os-
cilloscope.

The sweep signal at the output
of the video amplifier may be rec-
tified or demodulated by a suit-
able diode probe on the oscillo-
scope input cable. The waveform
of the resultant rectified signal
shown in Fig. 5 is the frequency-
response curve of the video ampli-
fier. The rectified signal is a 60-

100%
% { \
RESPONSE 50"’}
0- +——F—+
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Fig. 5. Demodulated Video Sweep Sig-
nal At the Output of an Idealized Video
Amplifier.

cycle waveform with no high-fre-
quency components, and it may
be observed on either a narrow-
band or wide-band oscilloscope
which is flat down to a few cycles
per second. The waveforms in
Figs. 4 and 5 show the same fre-
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Why you can
rely on BUSS

Fuses . . .

electrical
protection!

Makers of a complete line of fuses for
home, farm, commercial, electronic,
automotive and industrial use.

BUSSMANN MFG. CO.
(Div. McGraw Electric Co.)

#e University at Jefferson  St, Louis 7, Mo.
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for dependable

To make sure of top quality and proper operation—BUSS
fuses are tested in a sensitive electronic device. Any fuse not
correctly calibrated, properly constructed and right in all
physical dimensions is automatically rejected.

That’s why BUSS fuses provide maximum protection to
users’ equipment against damage due to electrical faults . . .and
help safeguard your reputation for quality and service. And
just as important, BUSS fuses, by their unfailing dependa-
bility, help you avoid costly, time-wasting callbacks by elimi-
nating needless blows.

To meet service needs, a complete line of BUSS fuses is
available: standard types, dual-element (slow blowing), renew-
able and one-time types—in sizes from 1/500 amp. up ... plus
a companion line of fuse clips, blocks and holders.

BUSS fuses have ready customer acceptance . . .

Over the past 41 years, millions upon millions of BUSS fuses
have been used in homes, industries and on farms. As a result,
BUSS is the known brand of fuses—accepted by the trade and
consumer as the finest available. This means sales are easier
to make because BUSS quality is never questioned.

For information on BUSS and Fusetron small dimension
fuses and fuseholders . . . Write for bulletin SFB.
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quency response which, for this
idealizad case, is flat to 4 mc.

The Missing Link

In the idealized response curve
shown in Fig. 2, the picture car-
rier has been placed at the 50%
response point. The slope at the
picture-carrier end has been made
linear and covers the correct band-
width. With such a response, the
low-frequency components con-
tained in both the upper and low-
er sidebands fall on the slope and
add vectorially to produce ap-
proximately 100% output. The
higher-frequency components con-
tained only in the upper sideband
fall on the flat top and also pro-
duce 1009 response. Consequent-
ly, the response shown in Fig. 2 is

100%- PICTURE COLOR
CARRIER SUBCARRIER
% 50% b < 0unD
RESPONSE CARRIER

o /

4575 42,7
FREQUENCY IN MC
Fig. 6.RF and IF Response Curve of a Re-
cent Color Receiver.

essentially flat for signals from the
lowest frequency to approximate-
ly 4 mc. The video amplifier re-
sponse shown in Figs. 4 and 5 is
also essentially flat from zero fre-
quency (if the amplifier is direct

100%~|
o | 3.58
RESPONSE 50"-1 3.
o4

o] | 2 3 4 5
FREQUENCY IN MC

Fig. 7. Chrominance Take-Off Response
Curve of a Recent Color Receiver.

coupled) or from some low fre-
quency (if the amplifier is capaci-
tively coupled) to approximately 4
mc.

Because the response of the RF
and IF amplifiers and the response
of the video amplifier are both flat
to 4 mc, it might be assumed that
the over-all response of the re-
ceiver in this case is also flat to 4
mec. This assumption, however, is
not necessarily true because the
conventional method of checking
response fails to reveal the effect
that the frequency-response char-
acteristics of the second-detector
load circuit contributes to the
over-all response of the receiver.

When the conventional method
of checking response is used, the
frequency characteristics of the
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Fig. 8. Representative Second-Detector Load Circvit.

second-detector load circuit repre-
sents a missing link in the receiver
chain.

The effect of this missing link
is of little practical importance in
servicing black-and-white re-
ceivers because the frequency re-
sponse of the video amplifier and
the second-detector circuit is
fixed. There are no tunable compo-
nents in the video circuits of con-
ventional black-and-white re-
ceivers. Minor differences in video-
frequency response, resulting from
the normal tolerances in the values
of components, have only a slight
effect on the reproduced picture
quality.

Missing Link is Important in Color

In color receivers, the effect of
the second-detector load circuit is
important for several reasons. The
chrominance circuits, including
the band-pass filter and the de-
modulator circuits, are tunable
and must be tuned to obtain the
correct over-all frequency re-
sponse. This response is directly
affected by the response of the
second-detector load. In recent
color receivers, the RF and IF re-
sponse is adjusted so that the color
subcarrier will fall at the 509 re-
sponse point as shown in Fig. 6.
The response of a portion of the
chrominance circuit must be ad-
justed to compensate for this

slope. Fig. 7 shows the proper re-
sponse curve of the color take-off
transformer in the chrominance
channel of a receiver of this type.
The complementary response
(equal but opposite slopes) is nec-
essary in order to obtain equal
gain, or a flat over-all response, for
the upper and lower sidebands of
the color subcarrier.

The frequency-response charac-
teristics of the second-detector
load circuit directly affect the
over-all response of the chromi-
nance channel. The conventional
method of checking response fails
to reveal the effect of the second-
detector load circuit; hence, it is
necessary to use a different meth-
od in order to adjust the tuner cir-
cuits in the chrominance channel
for correct over-all response.

Why Second-Detector Response is Missed

It may be helpful at this point
to explain why the conventional
method of checking response fails
to include the effect of the second-
detector load circuit. A represen-
tative second-detector load circuit
is shown in Fig. 8. The load in this
circuit consists of a small IF by-
pass capacitor C1, two video-fre-
quency peaking coils L1 and L2,
a load resistor R1, and the stray
wiring and input capacitance of
the first video-amplifier grid cir-
cuit.

VIDEO ll
SWEEP
GEN.

2ND DET.

1ST VIDEO

=@

|
®@
_ 100
<

Fig. 9. Cable Termination at the Grid of the First Video Amplifier.

37



You’ll go for
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—the new plastic
tubular capacitors

For replacement of paper tubulars,

you can’t beat new Mallory

“Gems.” Compare these value
features—yours without premium
price:

® Locked-in leads can’t loosen
from soldering iron heat or
vibration.

® Real humidity protection, using
a high grade mica-filled bakelite
case, ends possibilities of prema-
ture shorts.

® Uniform quality of each capaci-
tor is assured by true-center
construction, which protects the
element from damage during
assembly.

Try Mallory “Gems”—and you’ll

never settle for less. Get your stock
now, from your local Mallory
distributor.

MATLGRY

?. R. MALLORY & CO. iInc., INDIANAPOLIS 6, INDIANA

As mentioned previously, the
frequency of the RF sweep signal
varies from the low-frequency end
of the TV channel to the high-
frequency end, and back to the
low-frequency end, at a rate of 60
times per second. Most sweep
generators have provisions for
blanking (reducing the output sig-
nal to zero amplitude) during the
return sweep in order to provide
a zero-output reference line on the
oscilloscope. Hence the rectified
sweep signal, or response curve, at
the output of the second detector
is traced at a rate of 60 times per
second.

Because the rectified sweep sig-
nal is a low-frequency signal, with
no high-frequency components,
the response characteristics of the
second-detector load circuit are
not represented in the shape of the
observed response curve. For this
reason the oscilloscope may be
connected to point 1, point 2, or
point 3 in the second-detector load
circuit of Fig. 8, and no difference
in the shape of the response curve
will be observed. In fact, the peak-
ing coils L1 and L2 may be shorted

-out without changing the shape of

the response curve. For the same
reason, either a low-capacitance
probe or a direct cable is suitable
for connecting the oscilloscope to
the second-detector load circuit.
The added capacitance of the
plain cable will have no noticeable
effect on the shape of the curve.
It is evident from these facts that
the characteristics of the detector
load circuit do not show up when
using the conventional method.

For a different reason, the same
thing is true when the convention-
al method is used for checking the
frequency response of the video
amplifier. The video output cable
from the sweep generator is con-
nected across the grid circuit of
the first video amplifier as shown
in Fig. 9. The cable is terminated
in a resistor which has a value of
about 100 ohms (R2). In addi-

| tion to terminating the cable, the

function of this resistor is to
“swamp out” or nullify the fre-
quency-response characteristics of
the circuit to which the cable is
connected. Connection of the
sweep cable to a circuit will in any
case alter the frequency-response
characteristics of the circuit. By
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using a low-value terminating re-
sistor on the cable, the response of
the circuit is made to be flat over
the video-frequency range.

C2 is a blocking capacitor con-
nected in series with the sweep
output lead to prevent a possible
short-circuit across the grid-bias
supply used for the first video am-
plifier in some receivers. Com-
pared with the value of the termi-
nating resistor, the value of the
capacitor is high enough to have
negligible reactance at the lowest
video frequency of .05 mc. Because
the reactance of the blocking ca-
pacitor is negligible, the 100-ohm
resistor is effectively shunted
across the second-detector load
circuit.

The low-value resistive loading
of the sweep cable completely
eliminates any effect from the
frequency-response characteris-
tics of the second-detector load
circuit. For instance, the two
peaking coils, L.1 and L2, may be
shorted out while the response of
the video amplifier is observed;
and there will be no change in the
shape of the video amplifier re-
sponse curve.

From these facts, it is evident
that the frequency-response char-
acteristics of the second-detector
load circuit do not show up when
the conventional method is used
to check the response of eitherthe
RF and IF amplifiers or the video
amplifier. But we know that the
response of the second-detector
‘load circuit does affect the over-
all response of the receiver. It is
Interesting to note that in many
receivers, the second-detector load
is intentionally peaked at about
.75 mc in order to improve the
picture quality.

Receiver Engineers Use Other Methods

For many years television re-
ceiver design engineers have been
using methods which take into
consideration the effect of the sec-
ond-detector load circuit upon the
over-all frequency response. Such
methods are considered essential
for determining the true over-all
frequency response of the lumi-
nance and chrominance channels
in color receivers and for correct
adjustment of the tuned circuits in
the chrominance channel. Conse-
quently RCA has developed one
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Thorough servicing is profitable servicing.
That's why business-minded servicemen
insist on the best in test equipment,
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components. And those dependable
Clarostat controls and resistors certainly
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good-will-building jobs.
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RCA WG-295A,B

Fig. 10. Test Equipment Hookup for the VSM Method.

of these methods for use in servic-

ing color receivers, and has also
developed and marketed a small
accessory item of test equipment,
an RF modulator, which is re-
quired in applying this method.

The VSM Method

The equipment hookup for the
VSM method is shown in block-
diagram form in Fig. 10. A CW
signal is obtained from a crystal-
calibrated marker generator that
produces fundamental-frequency
output rather than harmonic or
beat-frequency output. Beat-fre-
quency generators often have
numerous components of different
frequencies in the output signal.
The measured output voltage of
the combination may appear to be
sufficiently high, 0.1 volt rms or
more, but the amplitude of the
desirec frequency component may
be only a small fraction of the
total measured output.

A video-frequency sweep signal,
sweeping the range of approxi-
mately .05 mc to 5 mc, is obtained
from a suitable sweep generator. It
is necessary to mention here that
some sweep generators do not
cover this range and are not suit-
able for the VSM method.

Marking is accomplished by
feeding the sweep signal through
an RCA WG-295A or WG-295B
video MultiMarker. This device
contains a number of high-Q traps,
each tuned to a different frequen-
cy in the video range. Each trap
absorbs energy and causes a re-
duction, or notch, in the ampli-
tude of the sweep signal as the sig-
nal sweeps through the resonant
frequency of the trap. The traps
are factory-tuned to the specific
frequencies that are necessary in
marking the response curves of
color receivers. The marker fre-
quencies needed for checking the
over-all response curves of black-
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and-white receivers are also pro-
vided.

The equipment hookup is such
that the trap markers will always
be present on the response curves
observed at various points in the
receiver. In narrow-band circuits,
only the pertinent markers ap-
pear. Each marker can be easily
identified by touching a corre-
sponding contact on the Video
MultiMarker, which reduces the
amplitude of the marker and
causes it to shift slightly lower in
frequency.

Because all of the markers are
always present on the video-sweep
signal, this type of marking is
much faster and simpler than the
method which utilizes a video-sig-
nal generator. A signal generator
must be tuned repeatedly from
one desired marker frequency to
another, and the presence of har-
monic and other spurious markers
creates serious uncertainties when
working in the lower-frequency
video ranges.

The appearance of the marker
notches may be observed by feed-
ing a video sweep signal of .05 mc
to 5 mc into the MultiMarker and
connecting an oscilloscope to the

It
i fl i

S H ""'W?W’M‘"

FREOUENCY IN MC

Fig. 11. Video Sweep Signal With Multi-
Marker Notches.

25 358 45

output. Fig. 11 shows this signal as
displayed on a wide-band oscil-
loscope. Fig. 12 shows the same
signal as displayed on either a nar-
row-band or wide-band oscillo-
scope used in conjunction with a
diode probe.

New RF Modulator Unit

The CW signal and the marked
video sweep signal are fed into a

specially-designed diode circuit
that has recently been developed
and marketed by RCA—the WG-
304A RF modulator. The CW sig-
nal is amplitude modulated by the
video sweep signal in this diode
circuit. The circuit is arranged to
minimize feed-through of both the
CW and the video-frequency
sweep signals. It is factory-neu-
tralized at 67.25 mc, the picture-
carrier frequency of channel 4. If
desired, the user can adjust the
WG-304A for operation on chan-
nel 3, as explained later.

Applying the Signal

The CW signal is accurately
tuned to 67.25 mc, the picture-
carrier frequency of channel 4.
The receiver also is tuned accu-
rately to channel 4. Information
on this point is given later.

The bias voltages specified for
over-all RF and IF alignment are
applied to the receiver.

15 25 358 45

5
100% 1
Y
oUTPUT } }
0 |
0

—T
1 2 3 4 5
FREQUENCY IN MC

{A) Notches Produced With WG-295A

00 515 25 358 45
7 3 4l
OUTPUT
o T T T T T !
o | 2 3 4 5

FREQUENCY IN MC
(B) Notches Produced with WG-2958

Fig. 12. Demodulated Video Sweep Sig-
nals With MultiMarker Notches.

The VSM signal from the RF
modulator is applied to the anten-
na terminals of the receiver.

The signal passes through the
RF and IF amplifiers and is de-
modulated in the second detector.
The amplitude modulation, which
is the video sweep signal from 0.5
to 5 mc, appears across the second-
detector load circuit, and is fed in-
to the video amplifier. In black-
and-white receivers, the video
sweep signal passes through the
video amplifier to the grid or cath-
ode of the picture tube.

In passing through the RF and
IF amplifiers, the amplitude of the
signal is directly affected by the
frequency-response characteris-
tics of the RF and IF amplifiers.
Consequently, the waveform of
the video sweep signal that ap-
pears across the second-detector
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What About Color TV?

There has been much talk about Color TV —
and about whether or not available TV equip-
ment is suitable for Color TV reception.
Whatever other conditions prevail — one thing
is certain . . .

ALl E:B.E TV PRODUCTS ARE
ENGINEERED for COLOR

Every piece of Blonder-Tongue equipment ever
built, sold and in use — or ever to be used — is
designed with color in mind . . . with the flat,
broad output required for color.

SIGNAL AMPLIFIERS

LINE AMPLIFIERS

... and all B-T impedance matching devices, equal-
izers, couplers, attenuators, connectors and tap-offs.

For example:

The

2-SET COUPLER " Model Tv-42

is the only type approved by engineers for color
— with a flat response from 0 to 900 mc.

Every Master TV System now in opera-
tion is designed to meet the exacting demands
of Color Television . . . today and tomorrow.

Keep abreast of the Latest Developments. Apply
for your FREE subscription to the B-T BULLETIN.

Write today, to Dept. 0J-13

In Canoda: Telequipment, Landan, Ontaria

The largest manufacturer of TV Signa! Amplifiers, UHF Converters and Master TV Distribution Systems.

MIXER AMPLIFIERS

load is the response curve of these

. amplifiers, modified by the fre-

quency characteristics of the sec-
ond-detector load circuit.

Note the basic difference be-
tween the conventional method
and the VSM method. In the con-
ventional method, the signal that

| appears across the second-detec-

tor load is a 60-cycle waveform
with no high-frequency compo-
nents, and the shape of this signal
is not effected by the response
characteristics of the second-de-
tector load. In the VSM method,
the signal that appears across the

| second-detector load is a video

sweep signal covering the video
range from .05 to 5 mc, and the
envelope waveform of this signal
is directly affected by the frequen-
cy characteristic of the second-de-

. tector load circuit.

|

In passing through the video
amplifier, the amplitude of the
video sweep signal is directly af-
fected by the frequency charac-
teristics of the video amplifier;
hence, the waveform of the video
sweep signal that appears at the
driven element of the picture tube
is the frequency-response curve of
the entire receiver. This includes
the RF amplifier, the IF amplifier,
the second detector and its load
circuit, the video amplifier, to-
gether with the capacitive loading
effect of the picture-tube input
circuit.

In this way, it is possible to ob-
tain a true picture of the over-all
frequency response of the receiver
from the antenna-input terminals
to the picture tube with no miss-

| ing links.

Applying VSM Method to Color Receivers

The procedure outlined above is
followed in applying the VSM
method to color receivers, but in
order to check the chrominance
channel it is necessary to operate
the bandpass amplifier with the
correct fixed grid bias voltage as
specified by the receiver manufac-
turer because of the absence of
color-burst signals.

In color receivers, the video
sweep signal which appears across
the second-detector load is fed
through the luminance channel to
the picture tube and also through
the chrominance channel to the
picture tube.
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When the VSM method is to be
used for its present primary pur-
pose of adjusting the tuned cir-
cuits in the chrominance channel,
it is first essential to check the
over-all response in the conven-
tional manner. If necessary, the
RF and IF circuits should be
aligned on channel 4 to obtain the
over-all response curve specified
by the receiver manufacturer. If
this is not done, the chrominance
circuits may be adjusted incor-
rectly to compensate for misalign-
ment of the RF and IF circuits. As
mentioned in the introduction,
the VSM method does not replace
the conventional methods of align-
ing these circuits.
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Fig. 13. VSM Response Curve at the
Cathode of the First Video Amplifier
(RCA 21-CT-660 Series).

Observing the Signal

When the VSM method is used,
the response may be checked at
the second detector, at the video
amplifier, at points in the chromi-
nance and luminance channels,
and at the grids and cathodes of
the color picture tube. At the
present time, the only circuits that
need be checked are those for
which specific response curves (ob-
tained by the VSM method) have
been published by the receiver
manufacturer.

For instance, the service data
for all RCA color receivers show
VSM response curves at points in
the chrominance channel, because
the VSM method is necessary for
correct adjustment of the tuned
circuits in this channel.

Two VSM response curves for
the RCA 21-CT-660 series color
receivers are shown in Figs. 13 and
14. Fig. 13 shows the response at
a point in the cathode circuit of
the first video amplifier, while Fig.
14 shows the desired over-all re-
sponse at the plate of the demodu-
lator driver and at the plates of
the R-Y and G-Y demodulators.
The color take-off transformer, the
bandpass transformer, and the
demodulator-driver transformer
are adjusted to obtain the re-

sponse shown in Fig. 14. The tilt
in this response curve is intention-
al in order that optimum color
picture quality may be obtained in
these receivers. These curves can
be observed with the use of a di-
ode probe in conjunction with
either a wide-band or narrow-band
oscilloscope.

The connection of an oscillo-
scope to a video circuit places ad-
ditional capacitance across the cir-
cuit. The added capacitance re-
duces the relative amplitude of the
higher-frequency components of
the video-sweep signal and conse-
quently alters the true shape of
the response curve. Low-capaci-
tance probes usually have an in-

100% 3. .58
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Fig. 14. VSM Response Curve at the R-Y
or G-Y Demodulator Plate (RCA 21-CT-

660 Series).

put capacitance of about 10 to 15
mfd. The input capacitance of a
suitable diode probe may be only
2 mfd. For this and other reasons,
it is generally preferable to use a
suitable diode probe in conjunc-
tion with either a narrow-band or
a wide-band oscilloscope when
checking frequency response in
video circuits including the chrom-
inance and luminance channels
and the second-detector load cir-
cuit.

For trouble-shooting purposes,
such as tracing the color-burst sig-
nal or tracing color-bar signals
through the chrominance circuits,
it is necessary to use a wide-band
oscilloscope with a low-capaci-
tance probe. The response of the
oscilloscope and probe should be
flat to 4.5 mc.

Adjusting Signal Levels

As in other methods, it is neces-
sary to adjust the input-signal
levels to prevent overloading of
the receiver and to obtain correct
modulation in the RF modulator.
The levels are adjusted as follows:

Connect the test equipment as
shown in Fig. 10. Apply the speci-
fied bias voltages to the RF and
IF amplifiers. Tune the CW sig-
nal generator accurately to 67.25
mc. Tune the receiver accurately
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to channel 4. Connect a VITVM
across the second-detector load
circuit. Turn the sweep amplitude
to zero. Adjust the CW generator
to obtain a voltage equal to or
slightly less than the voltage pro-
duced across the second-detector
load by a TV signal of average
strength. Depending on the par-
ticular model of receiver, this
voltage is usually more than 1 volt
and less than 5 volts. Disconnect
the VIT'VM and connect the oscil-
loscope across the second-detector
load through a diode probe. While
observing the resultant pattern
on the oscilloscope, gradually in-
crease the amplitude of the video
sweep signal until the shape of the
pattern starts to alter and indi-
cates overload. Reduce the sweep
output slightly below this point.

In a few models of receivers in
which the second-detector load is
returned to a point that is above
ground for video frequencies, it
may be necessary to connect the
oscilloscope to an observation
point in the first video amplifier as
specified in the service data for the
receiver.

Determining Bias Voltages

When aligning the RF and IF
circuits or the chrominance chan-
nel, it is necessary to apply the
correct value of fixed negative bias
voltages to all of these circuits.
The required voltages are usually
obtained from an external source.
In using the VSM method, it is ad-
visable to apply the same values of
RF and IF bias voltages that are
specified by the receiver manufac-
turer for over-all alignment.

1f the service notes for the re-
ceiver are not readily available,
the required values of external
bias voltage may be determined as
follows: .

With an antenna connected to
the receiver, tune in a TV signal
of average strength. Using a
VTVM, measure the developed
bias voltage on the RF AGC bus
and on the IF AGC bus. Tune in
a color program and measure the
developed bias on the bandpass
amplifier. Set the external bias
voltages to these same values when
using the VSM method.

While measuring the bias volt-
ages, also measure the DC volt-
age produced across the second-
detector load by the TV signal.

When using the VSM method, ad-
just the amplitude of the CW sig-
nal to produce the same value of
DC voltage across the second-de-
tector load circuit while the RF
and IF circuits are biased correct-

ly.

Tuning The Receiver To Channel 4

The WG-304A is factory-neu-
tralized for operation on channel
4. When the VSM method is used,
the receiver must be accurately
tuned to channel 4. There are
several methods for doing this, one
of which follows.

Determine the correct frequen-
cy for the RF oscillator in the re-
ceiver on channel 4. In receivers
with a picture IF of 45.75 mc, the
correct frequency for the RF oscil-
lator is 113 mc. Tune the crystal-
calibrated marker generator to
113 mc, and turn the crystals off.
Loosely couple a lead from the RF
input terminal of the heterodyne
detector in the generator to the
local RF oscillator in the receiver.
Slowly turn the fine-tuning con-
trol on the receiver until a beat is
heard in the loudspeaker on the
generator. The receiver will then
be tuned accurately to channel 4,
and the fine-tuning control should
not be disturbed until all response
checks and necessary adjustments
have been completed.

Adjusting Sweep Width

It has been mentioned that the
sweep generator should be ad-
justed to cover the range of .05 mc
to 5 mc. When the response of the
relatively narrow-band chromi-
nance circuit is to be checked, the
sweep width and center frequency
of the video sweep signal may be
changed to cover a range above
and below 3.58 mc and cause the
response curve to spread out.

Adjusting WG-304A for Channel 3

If desired, the user may adjust
the neutralization in the WG-
304A for operation on channel 3
instead of 4. Such a change may
possibly be required in a few loca-
tions where a strong nearby chan-
nel-4 station rides in on the re-
sponse curve.

Connect the equipment as
shown in Fig. 10. Turn the sweep
output to zero. Tune the marker
generator accurately to 61.25 mc,
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Versatile! VM Hi-Fi Manual Phonograph
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Four-Speed Control to play records of all four
speeds—178, 45, 33 rpm plus the 16 rpm *“Talk-
ing Book’ speed.

Mixer Control can impose voice over music
when using as a public address system. Also,
it’s excellent for blending music and voice
when recording or when explaining slides.

Microphone Input Jack permits adaptation to
public address system use.

Dual Output Jack provides for separate am-
plifier-speaker system or separate speakers
only.

the oice

V-M

~
\

The Single Unit

with
Multiple Applications

It’s compact, practical,
convenient . . . and it’ll
open new markets for
you! Sell it to schools,
clubs, church groups
and hi-fi enthusiasts.

V-M MODEL 156,

‘ $9QQ 95+

~-——--—-—-—--

\

~-------------------_---'

Two Speakers in Detachable Lid can be
placed in the best room location. 6” x 9” woof-
er and 3.5" tweeter give high-fidelity repro-
duction.

New Amplifier provides plenty of power to
cover large rooms; offers extended-range high
fidelity.

V-M Styling is good to look at. Two-tone
gray leatherette is scuff-resistant and water-
repellent.

See your V-M Representdtive .. .today!

*Slightly higher in the West.

of Mus:ic®

CORPORATION, BENTON HARBOR 7, MICHIGAN

WORLD'S LARGEST MANUFACTURER OF PHONOGRAPHS AND RECORD CHANGERS
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THE UNGAR... ESPECIALLY

DESIGNED FOR PRINTED CIRCUIT

REPAIR AND PRODUCTION
LINE SOLDERING

The famed Ungar Pencil soldering iron with its series of 16
interchangeable tips has been especially designed for printed
circuit production and repair.

Tip temperature can be controlled simply by changing tips.

For printed circuit service heating Unit No. 535 with tiplet is
recommended. This unit provides a 650° tip temperature at 23% watts.
For operators well skilled in printed circuit soldering, heating
Unit No. 1235 with tiplet drawing only 3714 watts delivering
750° tip temperature is recommended.

For heavy duty chassis service, an Ungar Super Hi Heat tip at

47> watts delivering 1000° tip temperature is used.

Ask your parts distributor about the
Ungar PRINTED CIRCUIT MANUAL.

Better jobbers
everywhere handle
this Ungar iron

and display it with

16 interchangeab!e
tips and tiplets in
this counter
dispenser. Look for it.

[/@W’ELECTRIC TOOLS, INC. 4101 Redwood Avenue, Los Angeles 66, Calir
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the picture-carrier frequency of
channel 3. Use AF modulation,
and adjust the generator for fairly
high output. With an oscilloscope
connected to the second-detector
load circuit, observe the AF modu-
lation pattern and adjust the gen-
erator output for maximum ampli-
tude without overloading. Adjust
trimmer capacitor C2 in the WG-
304A for minimum output on the
oscilloscope. )

The WG-295A and WG-295B Video
MultiMarkers

The RCA Video MultiMarker
designated as WG-295B, contains
seven traps at the following fre-
quencies: 0.5, 1.5, 2.5, 3.1, 3.58,
4.1, and 4.5 mec. It also includes a
switch for disconnecting the traps
so that the unit may be left
permanently connected. The WG-
295A, however, does not have a
switch and must be disconnected
when the IF ranges of the gener-
ator are used. This unit contains
five traps, tuned to 0.5, 1.5, 2.5,

| 3.58, and 4.5 mc. When using the

VSM method, it is desirable to
have markers at 3.58 mc plus 0.5
mc or 4.1 mc, and at 3.58 mc minus
0.5 mc or 3.1 mc. Two of the traps
in the WG-295A can be altered to
provide these frequencies.

Summary

The VSM method is not only
essential for correct adjustment of
the chrominance-channel in color
receivers, but it offers many ad-
vantages for quickly determining
the true over-all frequency re-
sponse of both black-and-white
and color receivers.

When observed with the VSM
method, the over-all frequency re-
sponse of some receivers will be a
far cry from the idealized text-
book response. In this connection,
it must be remembered that fre-
quency response is not the sole
criterion of picture quality. Phase
response is equally important. Re-
ceiver design engineers adjust the
frequency and phase response to
obtain the best compromise for
optimum picture quality.

To serious technicians who are
now or who will be engaged in color
servicing, the VSM method will
prove valuable. It is for this reason
that we have presented as much
practical information as possible
in explaining the VSM method. A
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CHROME

FIBERGLAS

AUTO AERIAL

THE MOST AMAZING NEW DEVELOPMENT IN THE AUTO AERIAL INDUSTRY

WARD again leads the way with another new product. A Fiberglas auto aerial with
a chrome finish — LOOKS like chrome, FEELS like chrome, SOUNDS like chrome and has
all the revolutionary characteristics of fiberglas. Proved resistant to chemicals and water.

This finish is not a surface paint, but an exclusive method developed only by Ward.

SILVERAMIC PASSED THESE THREE SEVERE TESTS:
1. 30 DAYS EXPOSURE to sea water, gasoline, acids, alkalis, toluene and ethyl alcohol.
2. 3000 HOURS of salt spray at 98° F. This is equivalent to over 20 YEARS OF DRIVING.
3. IMPACT RESISTANT to 160 inch-pounds.
also—Dura-ramic

IN FULL COLOR!
Model TGF-1 CHROME

{ Six complementary colors to mix or
38" long—354" lead cable. Famo_us match—with the same flexible, inde-
*“8-Ball” mounting. Individual ship- structible fiberglas features.

ping weight: 1 1b. List price: $5.95. YELLOW o RED o BLUE «

In Canada: Atlas Radio Corp., Ltd., 50 Wingold Ave. W., Toronto GREEN « TAN ¢« WHITE

N\ = r—\‘ PRODUCTS CORPORATION
W/A\R ) DIVISION OF THE GABRIEL CO.
—

1148 EUCLID AVYE. ¢ CLEVELAND 15, OHIO
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New Styles in Capacitors
(Continued from page 21)

shown in Fig. 5. This type capaci-
tor is designed primarily for use
in printed wiring circuits. The
connecting leads extend from one
end, thus reducing the required
distance between contact points
of the wiring pattern and also con-
serving mounting space on top of
the board because of the upright
position of the component.

In recent years, progressive
strides have been taken to im-
prove upon the wax-impregnated
type of paper capacitor. Various
molded phenolic and hermetically
sealed units are now available to

Fig. 6. Typical Electrolytic Capacitors
Used in Miniature Electronic Equipment.

the electronics industry. Many
different insulating and dielectric
materials are now used in the con-
struction of these new compo-
nents. Mylar, for instance, has one
of the highest dielectric strengths
of any flexible insulating material
known. It is moistureproof and
has a very high resistance to vari-
ous solvents and chemicals. The
insulating characteristics of this
material will remain relatively
constant over temperatures rang-
ing from —60° C to +150° C.

Teflon is another material often
used in the production of capaci-
tors because of its high-tempera-
ture dielectric qualities. Both My-
lar and Teflon are easily formed
into an adhesivelike tape which is
ideal for insulating extended-foil
capacitors.

Epoxy or styrene-polyester res-
ins are now used in place of wax
to seal many of the new tubular
capacitors. These substances are
semi-rigid materials which offer
high electrical resistance under
extreme temperature conditions
and which protect the component
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Fig. 5. New Single-Ended Capacitor Designed for Printed-Wiring Boards.

against moisture, dust, and vibra-
tion. Most of the new advances
made in the field of capacitor de-
sign have been for military appli-
cations; however, certain engi-
neering developments achieved
along these lines should eventu-
ally be reflected in the home radio
and television receiver.

Electrolytic Capacitors

Transistorized radios, hearing
aids, and other miniature elec-
tronic devices have given rise to
extensive research in the design
of new electrolytic capacitors.
Since the transistor is ideal for
miniaturized equipment, the new
electrolytic capacitors must be
suitable for use in transistor cir-
cuits.

In general, the capacitors used
in transistor circuits require larger
values of capacitance than those
used in comparable vacuum-tube
circuits; at the same time, the
units must be small enough to
conform to the compact design
usually followed in such equip-

Fig. 7. A Small
Electrolytic Capa-
citor As It Appears
in a Typical Trans-
istorized Radio.

ment. The average operating volt-
age of a transistor circuit is far
lower than that of a conventional
vacuum-tube stage. With less volt-
age insulation required in the con-
struction of a capacitor, higher
values of capacitance in a rela-
tively smaller volume can be real-
ized. This is exemplified in the
photograph of Fig. 6. The two
electrolytic units shown in this
illustration are typical of the ca-
pacitors now employed in transis-
torized radio receivers. The mold-
ed type of component at the left
of Fig. 6 has a capacitance value
of 50 mfd and a voltage rating of
6 volts DC. :

The aluminum-encased unit at
the right also has a value of 50
mid, but it is rated at 19 volts DC.
The voltage rating of this type
capacitor is generally between 4
and 10 volts DC. A somewhat
smaller electrolytic capacitor is
shown in Fig. 7 as it actually ap-
pears in one of the transistor cir-
cuits of a modern portable radio.
The electrolytic capacitors now

PF REPORTER - September, 1956



e mutual conductance tube tester
¢ transistor checker

¢ germanium diode tester

e selenium rectifier tester
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megohms) — will test
series string tubes
without adapter.

No one piece of
equipment can do
more for you. As the
electronic field ex-
pands your tube tester
must do more.
TRIPLETT TUBE
TESTERS meet this
demand. More heater
voltages including
3.15, 4.2 and 4.7 volts
for 600 mill series
string heaters.
Quickly locating the
bad tubes saves time.
Tube sales can be a
profitable business in
itself.
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MODEL 3423 MUTUAL CONDUCTANCE TUBE TESTER  $199.50

signal (4KC) for grid and DC bias voltage making it independent
of line voltage hum. It also has a complete coverage of all tube
types—six plate voltages (including 0-10 variable). Micromhos
scales read 0-1800, 0-6,000, 0-18,000 and 0-36,000. Leakage meas-
ured directly on meter 0-10 megohms.

Here is the ultimate in a I
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tube tester for today and
tomorrow. A 4 in 1 value
that checks for accuracy as

ing on the tolerance of the
circuit.

Model 3423 will give you no
false readings to waste time.
The patented circuit for the
tube cesting employs actual ——— ——— ————————~ ' return registration card. (Included with tester.)

tomorrow that does not have the multiple switching arrangement of
Model 3423 which allows making any combination of tube connec-
tions. Ask your parts distributor to demonstrate the many other
extra features of this foremost tube tester. . .. Triplett automatically
furnishes revised, up-to-date roll charts regularly if you promptly
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TRIPLETT ELECTRICAL INSTRUMENT COMPANY - BLUFFTON, 0HI1D
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“Time Prove
HIGH DENSITY
Rectifiers

P

99

Not New - -_
But FOUR YEARS OLD

Better for you and better for your customers because hundreds
of thousands have been field tested and proven during the past
four years. Don’t be fooled by offers of extremely small plate
sizes and narrow spacings. We have found during four years of
laboratory and field testing that there is a practical minimum
cell size and spacing that are needed for maximum performance
and minimum service call backs.

The Tarzian High Density Rectifiers are Time Proved—don’t be
fooled by unrealistic ratings and sizes.

SPECIFICATIONS

Max. A.C. Max. D.C.

Model Input load Plate Overall Replaces
No. Volts Current Size Length Model
250A 130 250 1.25" sq. 17/8" 200-250
300A 130 300 1.4 7 sq. 17/8" 300
350A 130 350 1.6 " sq. 25/32" 350
400AD 130 400 1.8 7 sq. 11/47 400

500AD 130 500 1.8 ” sq. 15/16" 500

All Sarkes Tarzian Replacement Rectifiers are truly universal
and will plug-in on original set replacements on Motorola, West-
inghouse, Arvin and Sylvania sets.

Send for your copy of the latest Replacement Guide. Address Dept. PF-3

Sarkes Tarzian, Inc., Rectifier Division

415 N.COLLEGE AVENUE, BLOOMINGTON, INDIANA

In Canada: 700 Weston Rd., Toronto 9, Tel. Murray 7535 e Export: Ad Auriema, Inc., New York City
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employed in commercial transistor
circuits may seem to the average
technician to be the ultimate in
miniaturization; however, recent
developments along the lines of
solid-state physics have produced
electrolytic capacitors still smaller
than those illustrated in this arti-
cle.

A number of the leading capaci-
tor manufacturers are now en-
gaged in the development of tan-
talum subminiature electrolytic
units. This type capacitor is her-
metically sealed, and the positive
plate is composed of a powdered
tantalum metal. The electrolyte is
a solid semiconductive material
and not the usual liquid or paste.
As a rule, electrolytic capacitors
require some form of liquid or
paste in their composition; these
new units, however, operate more
efficiently without any internal
moisture whatsoever. The solid
construction affords additional
protection against severe shock
and all atmospheric conditions.
These subminiature units have al-
ready proved their performance in
military equipment for which re-
liability and rugged design are
essential. The extremely small size
of these capacitors makes it rather
difficult to identify their voltage
and capacitance ratings. For this
reason, some manufacturers are
using special color-code markings
to indicate the necessary values.
In the not-too-distant future, the
service technician will undoubt-
edly encounter some of these sub-
miniature electrolytic capacitors
in various transistor applications.

At the present time, one of the
largest chassis components found
in modern portable television
receivers is the electrolytic ca-
pacitor. Perhaps, with the de-
velopment of the new tantalum
electrolytic capacitor and the pro-
gressive research now under way
in solid-state physics, these rela-
tively bulky units will soon com-
pare in size with the many other
miniaturized components now be-
ing used in television chassis. It
is the author’s belief that, in the
small-screen portable television
receiver of the future, we shall
see the use of transistors, more
printed wiring, and certainly new
designs in capacitors and other
major components. A
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PROFESSIONAL
SERIES

the complete line for

INDUSTRIAL,
COMMERCIAL
and INSTITUTIONAL

sound systems

.. indoors or out— there is a
JENSEN PROFESSIONAL SERIES
loudspeaker that will do the job
better, more dependably and

more economically than ever before.
Here is a complete new line of
loudspeakers to meet every sound
system need for both entertainment
and efficient, effective communication.
Catalog 1070 describes all of

these new Jensen products.

Send for your free copy today.

Jenaen

MAN FACTURING
OMPANY

6601 South Laramie, Chicago 38

Division of The Muter Co. * In Canada: Copper Wire Products, Ltd.
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Shop Talk

(Continued from page 13)

an obstacle to this form of train-
ing.

Finally, the very freedom which
is so appealing in a correspond-
ence course can be the cause of
your downfall. Without someone
pressing you along, it is easy to let
things slide, and before you know
it, so much time may have elapsed
that all interest in the course
evaporates. Some men require
constant disciplining, at least in
schooling. For these men, corre-
spondence courses seldom prove
successful.

Here then, are the two basic
forms of schooling available in this
country. Which is best for you
must be governed by your own
circumstances. If a good resident
school is available in your locality
and if it can be attended regularly,
then this may be the most desira-
ble training you can take. If such
a school is not nearby or if your
work prevents you from attending
a school regularly, then considera-
tion should be given to a corre-
spondence school. In either event,
check the available institutions
carefully with respect to their
over-all reputation and the quality
and extent of their courses. Try
to find men who are currently
taking a course in each of these
schools or who have recently com-
pleted such a course. A reputable
school will usually be willing to
furnish you with the names of a
few of its students within your
area. If the cost of the course is
high, it may even pay you to make
long distance calls to men not in
the immediate area. A ten dollar
investment in phone calls can
sometimes save you several hun-
dred dollars in lost tuition.

Another good source of infor-
mation is your local Better Busi-
ness Bureau. They may have in-
formation concerning the school
that will be of interest to you.
They also may be able to direct
you to state or federal agencies
where you can obtain additional
facts concerning the school in
question.

Men who need practical experi-
ence should make certain that the
course under consideration offers
laboratory assignments. These as-
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signments may involve some form
of kit building in correspondence
courses. This is particularly im-
portant in beginning courses
where the student is totally un-
familiar with the subject. If a
choice exists between two similar
courses, one with a practical sec-
tion and the other without, then
it is this writer’s opinion that the
more extensive one should be
taken. You can never get too
much practical experience.
Mention was made previously
of a hybrid course, i.e., one which
combines some of the features of
both resident and correspondence
courses. In most of these courses,
the bulk of the material is given
by correspondence, but the stu-
dent has the privilege of attend-
ing the school in person for a short

ADJUSTABLE
L@__‘C

RESISTOR
STANDARD
METER

METER
LIMITING UNDER TEST

RESISTOR

o il
(A) Comparison With a Standard Meter.
STANDARD RESISTOR

o
= KNOWN
= VOLTAGE

m
N

METER
UNDER TEST

S
(8) Comparison With E/R.
Fig. 1. Circuits for Checking the Accuracy

of Ammeters.

period when the home study has
been completed. Usually, the resi-
dent stay is devoted mainly to
laboratory work which provides
the student with additional prac-
tical instruction.

This additional benefit is fre-
quently worthwhile if the student
is able to take advantage of it. Un-
fortunately, it has been our ex-
perience, plus those of others who
have dealt with hybrid courses,
that only about 10% of the stu-
dents who complete the home
study ever show up for the addi-
tional training. If you are consid-
ering such a course, make certain
that you have the necessary free
time plus the extra cash for travel-
ing and lodging expenses before
you let this feature sway you in
favor of a certain school. The odds
are 9 out of 10 that you will never
take advantage of it. Actually, the
odds are much greater because you
must finish the correspondence
portion of the course in order to
qualify, and the drop-out rate in

correspondence schools is usually
fairly high.
Review

One subject of considerable in-
terest to all service technicians is
the accuracy of the test instru-
ments he uses. Without knowing
that his instruments are inaccu-
rate, the technician may be work-
ing in the dark and forced to draw
conclusions based on data which
may be off just enough to mislead
him. A wrong turn taken at the
start of a service job can easily
mean one or more hours of wasted
effort.

To prevent this from happen-
ing, every test instrument you use
should be periodically checked to
insure that it is calibrated in ac-
cordance with the instructions
specified by the manufacturer. An
article that suggests a number of
simple tests for this purpose ap-
peared in the January, 1956 issue
of the C-D Capacitor.*

The article covers methods for
checking the accuracy of such
instruments as ammeters, volt-
meters, ohmmeters, signal genera-
tors, sweep generators, and oscil-
loscopes. Thus, it deals with every
commonplace unit found in the
radio and television service shop.
Ammeters

The calibration of an ammeter
can be carried out in two ways; by
utilizing the indications of an-
other ammeter known to be ac-
curate or by employing a known
voltage and a precision resistor.
Fig. 1A shows the meter compari-
son method. The standard meter
(M;) must have a range which is
similar to that of the meter under
test (M,). Both meters are con-
nected in series, so that the same
current will pass through each. A
comparison of the two readings
will indicate the accuracy of M.,.
If an ammeter has several ranges,
at least one check should be made
on each range. The purpose of R,
in Fig. 1A is to limit the circuit
current to a safe value when R,
offers zero resistance.

Fig. 1B shows the use of a cali-
brated resistor and a known volt-
age source. The calibration cur-
rent is equal to 3 f—R; where E is
the source voltage, R is the cali-
brated resistance, and R, is the

* The C-D Capacitor is published monthly at

no charge by the Cornell-Dubilier Electric Corp.,
Hamilton Blvd., So. Plainfield, N. J.
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