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Seen the Saw?
INDISPENSABLE FOR RADIO-TV
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AND WOOD, INSTALLING
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Like other WEN tools, this new Power Saw is compact,
handy, efficient, ideal for the Service Man. Has pow-

erful AC/DC Universal motor. Delivers 2650 - 5/á'
strokes per minute. Cuts wood, plastics, metals, composition, hard rubber, etc. Acts as jig, rip, crosscut,
band, hack, coping, scroll or keyhole saw. Interchangeable blades. Air stream blows dust off work.
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amateurs alike wherever shown. And no wonderfor this saw does the work of 8 saws more swiftly,
smoothly and safely than tools costing twice as much.

-

EVEN

CUTS HEAVY LUMBER

-

complete with 3 blades

PROFIT

IN

EVERY

STEEL

PLATE. Price

Only $29.95

WEN

LIST

PRODUCT

ELECTRIC SANDERS-POLISHERS

ELECTRONIC SOLDERING GUNS

#288

d,',

KIT

59.95

$

:29.95

9.95

-

EN

ALL OPERATE ON 110-120 VOLT A.C.
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How the 5U4-GA/B's improved base desió and double -mica construction lengthen tube
lif , is explained in detail by J. F. StepLens, General Electric tube design engineer.

Five design improvements give

G -E

low -voltage

rectifier tubes increased performance life!
General Electric's 5U4 -GA /B low-voltage rectifier tube

5. Increased plate area gives greater heat dissipation

features five long -life design improvements that enable
you to install full -value performance in customers' sets.

... cuts gas and reduces back emission ... extends

Button -stem base! Improved heat conduction reduces electrolysis and consequent air leakage.
Widely spaced, rigid leads cut shorts and support
base firmly. Notched leakage barriers guard against
tube base shorts.
2. Micas top and bottom strengthen tube structure.
Filament is centered within plate, lessening the
possibility of filament -to -plate arcs.
3. High adherence from improved cataphoretic filament -coating technique helps prevent flaking and
filament -to -plate shorts.
4. Getter is at side of tube envelope. As a result, getter
flash film won't form on micas to create harmful
arc paths between filament and plate.

When testing 5U4 -GA /B's, General Electric goes beyond standard life testing. In addition, tubes are checked
at absolute maximum ratings in a typical rectifier circuit
-further assurance of premium performance under the
peak current and voltage conditions of big -screen TV.

1.

4
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tube life for increased customer satisfaction.

There are General Electric tubes of the same high
quality for every socket in sets you service. Phone your
G -E tube distributor! Electronic Components Division,
General Electric Company, Schenectady 5, New York.

Progress /s Our Most important Product

GENERAL

ELECTRIC

161-IA3

the world's finest mast
at today's lowest prices!
because only Channel Mas e

manufactures telescoping masts
in

its own steel tubing mill.

Packed with new features that reduce installation

time...cut costs...deliver sturdier antenna supportwith the greatest convenience and safety.
NEW! EXCLUSIVE! DUAL T -NUT CLAMP
-saves time, cuts costs
Dual Clamp has 2 T -Nuts to accommodate standout insulator and locking
bolt. Eliminates nuisance and cost of additional nut buckle straps.
NEW! EXCLUSIVE! FREE TURNING GUY RING
AND BEARING FOR EACH SECTION

-can

never bind or jam

Extra large square guy ring for greater stability.

COMPLETELY INTERLOCKED

Can't pull out! Each mast section has swaged neck, expanded bottom.
Can't slip down! Each mast section rests on a heavy-duty cotter "plat-

4leihm)
in 20, 30'.

form" pin. Bottoms are notched to automatically align locking -bolt holes.

0,71;!,,,

Can't twist or turn!

Sections are securely locked in place by a sturdy
L -Bolt with man sized lever that makes it easier to tighten without tools.

foQol

All

EASY TO TAKE DOWN!
Both the Dual T -Nut Clamp and Guy Rings are positioned below each joint.
This allows the mast to be completely collapsed without removing the
clamp or the standout insulator, and without jamming.

S.

Ore Tá
for to2 T°9e
seCtiorYS.

d/sQ,yv
Straight-Aqt ab/e
HOT -DIPPED .:,AL'V4NIZED

see your CHANNEL MASTER distributor

2tt:-COATED

Now Channel Master offers
you the widest selection in TV wire.

e

r
4
R

New UHF Tubular Transmission Wire
New 4-Conductor Rotor Wire
New Low Priced Addition to VHF Flot
Ribbon Transmission Line
New Hank Packaging- 50', 75', 100'

r

Inside nad Out

elesro

uy

tor eron°
dog
pin
tray
instoti
utionk

CHANNEL MASTER EXTENDS MASSIVE

NATIONAL ADVERTISING CAMPAIGN
MILLIONS

OF AMERIiANS

WILL CONTINUE TO

READ AND REMEMBER CHANNEL MASTER LARGE

Sibilb
,``<\ 9

s

SIZE ADS IN AMERICA'S IEADING PUBLICATIONS.
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copyright 1957 Channel Master Corp.

the world's largest manufacturer of television antennas and accessories
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first to demonstrate
tube brand
superiority!

Locked TV comes to your
with the most imtown
pressive, most compelling
sales story in the tube industry today. Be sure to
make the most of it... your

...

Westinghouse Tube Distributor will tell you how.

WESTINGHOUSE PROVES tube quality
to make extra sales for you!
Tube Distributor now ... watch it pile up the
like your customers
hours-perform for years average family viewimportant
difand prospects own. But, there's an
IT'S A STANDARD MODEL TV

of

ference. It's 100% equipped with Westinghouse
RELIATRON® Tubes. And, it's locked tightcan't be serviced, adjusted or repaired. Once it's on,
you're off on a performance "Marathon"-a grueling
"Torture Test" to prove that Westinghouse Tubes
work better; last longer-in any make and model
TV. Build your profits by reducing call-backs!
See the famous Locked TV

/ET -9105

6

at your Westinghouse

YOU CAN BE

SURE...IF

ing time.* Yet, the picture will stay bright, clear

and steady.
Learn exactly how this means more profit for you.
Ask about all the FREE tie-ins you can have:
FREE MAILING PIECES-FREE WINDOW BANNERS
AND POSTERS-ASK YOUR WESTINGHOUSE DISTRIBUTOR TODAY.
*One Westinghouse "Locked TV" has been running 15,500 hours
more than 10 years' average viewing time.

...

ir'swestlrighOuse
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You can rely on BUSS FUSES

to operate as intended.

Here's why- With BUSS fuses,
dependable electrical protection isn't
left to chance. 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.

With a complete line of fuses available, it is just good business to standardize on BUSS. Their "trouble -free"
performance helps to safeguard your
reputation for quality and service and
BUSS fuses help servicemen avoid
costly, unnecessary call-backs.

The result,-BUSS fuses provide
maximum protection ,against damage
due to electrical faults. And just as
important, they eliminate useless shutdowns caused by faulty fuses blowing
needlessly.

BUSS fuses have ready customer acceptance
Over the past 42 years, millions upon

BUSS fuses are made to

...

...

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 more information on BUSS and
Fusetron small dimension fuses and
fuseholders ... Write for Bulletin SFB,
Bussmann Mfg. Co. (Div. of McGrawEdison Co.), University at Jefferson,
St. Louis 7, Mo.

millions of BUSS fuses have been used
in homes, industries and on farms. As a
result, BUSS is the known brand of

protect-not to

blow, needlessly

TRUSTWOOHMY MANES

t[CHOICAL

IN

Io7ICHIOM

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

5-357
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Independent Service Dealers:
TV-RADIO SERVICE IS YOUR BUSINESS

SERVING 1.0.4LIS OUR BUSINESS

That's why we say, use Raytheon
TV and Radio Tubes for your
replacement work. We have no
`captive service"organizations
to compete with you for TV and
Radio service business
we
leave the service business to you.
Serving you is our only interest.

-

First, we serve you with the
finest TV and Radio Tubes
Raytheon Tubes designed to
meet the varying needs of the
many set manufacturers and

-

-

tNty

R[ Rt
Oyl

perform perfectly in all makes
and models of sets.
Second, we serve you Raytheon
Tubes promptly and efficiently
through a network of independent Raytheon Tube Distributors with trained personnel

eager to help independent
dealers in every way.

Third, we serve you with the exclusive Raytheon Bonded Elec-

tronic Technician Program. If
you can qualify, you become

part of a nationally recognized
and advertised organization,
yet you retain your own independence.As a Raytheon Bonded
Electronic Technician, you're
identified as a dependable businessman capable of fast, efficient TV and Radio service on
all makes and models of sets.
You will have the exclusive
Western Union "Operator 25"
tie-in bringing business to you,
along with many other important advantages.

Ask your Raytheon Sponsoring Bonded Tube Distributor to give you the Raytheon Bonded story.

RAYTH EON

MANUFACTURING COMPANY

Receiving and Cathode Ray Tube Operations

Newton, Mass.
Chicago, Ill.
Atlanta, Ga.
Los Angeles, Calif.
Raytheon makes, Receiving and Picture Tubes, Reliable Subminiature and Miniature Tubes,
all these
Semiconductor Diodes and Transistors, Nucleonic Tubes, Microwave Tubes.

8
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The Technical Journal of the Television -Radio Trade

Mounting Opportunities in Service Engineering
established by
closed-circuit and community -TV, sound systems
and two-way communications in industry, education and commerce, has developed a boom market
for the talents of service engineers.
The closed-circuit field, which a year ago had
slightly over 1000 installations to its credit, now
boasts over 5000. And before the year is out, at
least 20,000 c -c systems will be in operation in
churches, lecture halls, schools, banks, department
stores, factories, highways and tunnels ( for traffic
control ), hospitals, parking lots and even apartment houses and private homes.
A few years ago, because of high costs and
equipment complexities, closed-circuit interest was
low. Today, thanks to the development of simplified pickup and receiving -chassis tubes, and
highly -efficient circuits, we have a sight and sound
tool that can perform tasks previously thought
impossible.
At the rate that c -c system popularity is spreading, the closed-circuit business eventually will involve the total use of more equipment than in
entertainment TV, not only in TV receivers, but
in cameras, remote controls and coax cables.
Actively tied in to the c -c networks, and equally
important to the service engineer, are the community -TV systems operating either as an antenna
pickup -coax line service, or as a closed-circuit subscription service in small communities. Both systems have demonstrated their effectiveness in
thousands of areas blacked out by valleys and
mountains.
MOBILE, FIXED AND MICROWAVE° two-way has also
become a pace -setting activity for service engineers, due to the evolution of streamlined components, accessories and systems.
No longer is there a knob-twiddlers' nightmare
to worry about; equipment has been simplified,
not only for operation, but installation and service.
Also, standardization is now widely practiced in
chassis and part design to minimize replacement
inventory requirements.
Those who have had experience in TV repair
have found that their background is ideal for commercial two-way. There are no new basic technical laws to. know; only a supplementary
knowledge of the electronic refinements that have
been developed for the higher-band equipment is
required.
THE OUTSTANDING GROWTH RECORD

asee page 28, this issue, for an exclusive report on the service
engineering of microwave two-way systems.

no more involved than
checking a TV set. But, as in TV, it is not only
mandatory to have a complete assortment of test
instruments and tools, but to be thoroughly familiar with their application in narrow and wide TESTING

TWO-WAY is

band troubleshooting.
Two-way is no longer just a key communications
tool for planes, boats, police and fire cars and
taxis; it has also become a vital means of contact
for many others in a constantly -expanding market.
To illustrate: Recently, a plant covering several
acres installed 3 -watt 154 -.57 -mc two-way radios
on foot -powered tricycles for department foremen
to alert them and hurry them to trouble areas.
Others now using two-way on a wide scale are
hotels, hospitals, delivery services, conventions
and traffic centers.
During 1956, over 170,000 applications were
filed with the FCC for two-way authorization. The
present rate of filing indicates that at least 200,000
more plan to use two-way during 1957.
expanding sharply and
creating a very active field for service engineers.
Not only are calls for installation, maintenance and
servicing climbing to a new high, but the need for
initial and replacement components, equipment
and accessories is heavier than ever.
Contributing to the marked success of commercial sound are the giant strides in product and
system development and design. Fixed and portable speakers now available can produce more
power over wider or controlled angles with less
distortion than ever; microphones are lighter,
smaller and more immune to surrounding noise,
and phonos and tape recorders are more compact
and capable of excellent speech and music reproduction. Modern commercial -sound coax cables,
carefully engineered, fit every need in fixed and
mobile indoor -outdoor systems. Also playing a
major role in the progress march are transistorized
amplifiers and preamps.
COMMERCIAL SOUND is also

and comand incommercial
industrial,
the
in
munications
at
attention
headline
receive
will
fields
stitutional
the huge March IRE convention in the New York
Coliseum.
As in the past, we'll be at this national showthis year in booth 4512, fourth floor-eager to talk
to you about the mounting opportunities in service
engineering. We look forward to your visit.-L.W.
THE REMARKABLE GROWTH of sound, TV
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The Installation of

Receptacle

Voltage Conductor

Grounding Spring

How To Choose A Location For The Set

FIG. i: CROSS-SECTION of one type of
high -voltage interlock.

HV

and Purity Adjustment Procedures

WHEN A COLOR -TELEVISION receiver is

to be installed, the first consideration
is its location. One must explain to
the set owner that a color-TV set is
not only much more critical than b -w
models, but that color receivers can-

FIG. 2: HIGH -VOLTAGE do probe inserted into tubular cheater to measure
picture -tube voltage.

FIG.

3:

WHITE-DOT pattern on screen of
picture tube.

not be moved arbitrarily from one
place to another. Stray magnet fields
vary in a room due to wall and floor
piping, steam radiators, etc. Even the
earth's magnetic field can have some
effect upon the purity adjustments of
a color picture tube.
Accordingly, the importance of a
permanent receiver location should be
stressed to avoid the possibility of
callbacks to readjust the purity controls. It is also necessary to point out
that color-picture tubes may not have
as much brightness as black -and white tubes. Therefore, bright lighting can desaturate the vividness of
reproduced colors, and the area in
which the set is located should be one
where the light falling upon the
screen of the picture tube is at a
reasonably low level. Also, since room
lighting can affect color results, set
owners must be queried on the type
of lighting that will be generally used
for program viewing. The three-color
guns in the picture tube can be
balanced up satisfactorily for subdued
daylight, but when the screen is
viewed under artificial illumination,
the screen will then appear to have
a color tint. This tinting may appear
reddish, greenish, or bluish, depending upon whether tungsten light
ing, fluorescent lighting, or perhaps
shaded floor lamps are used.
Thus, if the customer decides that
most of the program viewing will be
during evening hours, and the installation is being made in the daytime,
the proper procedure is to darken the
windows, and adjust the picture -tube
balance for the condition of evening
illumination that will normally be
used.

Mechanical Considerations
FIG. 4: BEAM MAGNETS that are provided with small control knobs. Blue
lateral corrector magnet slides in mounting strap.
10
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Practically all color -TV receivers
require some disassembly of the

..

.

cabinet during installation, to gain
access to various service controls. The
backboard can be removed in the
same manner as in b -w receivers. In
addition, the top of the cabinet may
be removable. Some receivers have
one side of the cabinet hinged, so
that it can be swung open like a door.
Other receivers have the top and both
sides of the cabinet removable. In any
case, the receiver should be inspected
to determine what extent of disassembly is possible, to facilitate access to the service controls.
A number of color receivers have
a high-voltage interlock, as well as a
power-line interlock built into the
backboard. When a high -voltage interlock is provided, it is essential to
insert a high -voltage cheater before
operation of the receiver is attempted
with the backboard removed. The
high -voltage interlock shorts out the
second -anode voltage to the picture tube, and no raster can be obtained with the interlock shorted. If
operation is attempted without a
cheater, the flyback fuse, at least, will
be blown.
A common type of high-voltage interlock is diagrammed in Fig. I.
When the backboard is removed from
the receiver, it will be observed that

.

1

i

IIIP

f

i

Motion Produced by
Adustment of Beam Magnet

ReC Do/

green Doi

Motion Produced by
Adjustment of Boom Magnet

Motion Produced by Adjustment of
Beam Magnet

----

13/co Do/

Motion Produced by
Adjustment of Blue Lateral

Corrector

FIG.

5:

DIRECTIONS OF COLOR dot mo-

tion produced by adjustment of the static
convergence controls.

a

COLOR -TV

Receivers

(Electrical, Mechanical and Electronic Considerations)
Preliminary Convergence Steps
polystyrene tube (mounted on the
backboard) is pulled out of the interlock. Removal of the poly tube permits the flat grounding springs in the
receptacle to contact the high -voltage
center pin, and thus short out the
high -voltage power supply.
A suitable type of cheater for such
an interlock is illustrated in Fig. 2.
The tubular construction of the
cheater facilitates measurement of the
high voltage, inasmuch as a high voltage dc probe can be inserted
through the cheater to contact the
high-voltage center pin, as shown.
One must insert the high -voltage
cheater before turning the receiver on,
or the flyback fuse will be blown. In
case the flyback fuse is too heavy,
the output transformer will burn out.
Another type of high -voltage interlock used involves a lever on the back
of the high -voltage cage; this lever
is normally pressed down when the
backboard is in place. When the backboard is removed, the lever springs
out and shorts the high -voltage power
supply. This type of interlock is
cheated by means of a wire -trigger
arrangement provided on the cage;
after the backboard is removed, the
a

FIG.

6:

..

.

... Degaussing

by

ROBERT

G.

MIDDLETON

Chief Field Engineer, Simpson Electric Company

operator presses the lever down in
place, and hooks the trigger wire over
the lever. The receiver can then be
operated with the backboard off.
When the backboard is replaced,
the trigger is automatically released,
so that the interlock will become
effective in case a do-it-yourself customer should attempt to tamper with
the receiver. One must always be
certain' that the interlock has been
cheated before turning the set on with
the backboard removed.
High Voltage Adjustments
The high -voltage power supply in
a color -TV receiver operates at 20,000
to 25,000 volts, the correct value
being specified in the service notes.
It is necessary to adjust the value of
the high voltage to the correct value,
or it will be found impossible to obtain proper convergence of the color
picture tube. Most receivers provide

COLOR -FIELD purity can be obtained by sliding yoke on neck of picture tube,

adjustment of the purity magnets, and by adjustment of the rim magnets.

a high -voltage -adjust potentiometer,

which should be set to supply the
specified value of high voltage. A
high-voltage dc probe can be used to
indicate this value, if a tubular
cheater is utilized, as shown in Fig. 2.
When a receiver does not utilize a
tubular cheater, indirect methods of
high -voltage measurement must be
employed. For example, a test resistor
may be made accessible through a
cutout window in the high-voltage
cage. A dc voltmeter may be connected across this resistor, and the
high -voltage -adjust pot adjusted to
obtain the specified voltage drop
across the test resistor. In a typical
case, the correct voltage drop across
the resistor is .9 volt; the receiver
service notes will usually provide
necessary instructions.
The high-voltage supply in a color TV receiver must be treated with
considerable respect. Not only is the
(Continued on page 50)

7: DEGAUSSING coil. Completed
winding is covered with plastic tape.

FIG.
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Seven -Transistor Printed -Wiring Portable
Complete Analysis of Circuitry

For

Transistorized Superhet With AF Driver
And Class -B Push -Pull Audio

[See Front Cover]

TESTING THUNDERBIRD CHASSIS in the lab, left to
right: E. W. Merriam, Sylvania service manager; Stewart
Korkow, engineer, and Thomas Vanacore.

THE TRANSISTOR, unknown outside
the laboratory a few short years ago,
is rapidly becoming a vital factor in

'Types 915, 1015 carbon -zinc cells, or
F502, ZM9 mercury cells may be used.

movable (via two set screws) to
facilitate servicing.
The set uses seven npn transistors.
The circuit, a superhet with a local
oscillator, uses a two -stage if amplifier operating at 455 kc.
The transistor complement consists
of a 2N193 local oscillator, 2N212
mixer, two 2N94's as if amplifiers,
2N35 of driver, and two 2N214's in
class B push-pull output. Both audio
stages are transformer coupled. The
second detector is a 1N295 diode,
and, with the diode filter capacitor,
is built into the third if transformer.
The power supply consists of six
pen -lite batteries in series.' The no signal battery drain is approximately
9 ma, rising to approximately 42 ma

RADIO in its plastic cabinet with speaker in hinged cover.

Top view of Complete chassis is at right.

not only industrial and defense activities, but in consumer products.
Because of their small size, transistors started a miniaturization trend in
the design of radio sets. Almost overnight the race was on to introduce the
smallest radio receiver, and the socalled pocket radio was born.
From a design standpoint, transistors made possible a prestige portable
radio, but the resultant small cabinet
provided less than adequate space
for a prestige speaker. In short, to
achieve the ideal miniaturization
effect, designers had to sacrifice big
speaker performance. If a big speaker

ABOVE: TRANSISTOR
12
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Engineering Manager,
Home Radio
Design, Sylvania Electric Products, Inc.

was used, miniaturization was forfeited.
A study of this problem was made
in our labs and engineers found that
they could obtain the required portability and still include a larger
speaker (a 4 -inch model) by using
new cabinet styling.
The speaker was installed in a
hinged cover of the cabinet and the
chassis was placed in a base protected
by a clear -plastic cover that is re-
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COMPLETE CIRCUIT DIAGRAM of
Sylvania transistorized portable.

and 10% distortion. Maximum power
output is about 325 mw with high
distortion.
A jack connected in the output circuit of the driver stage provides for
private listening. A hearing -aid type
of ear plug can be inserted in this
jack. Simultaneously, the battery supply to the output stage is disconnected, thus reducing battery drain
appreciably and extending battery

the collector is tapped well down on
the tank circuit to maintain the requisite operating Q. Injection voltage is
taken from a tap on the tickler and
fed into the mixer base, in series with
the secondary of a ferrite loop antenna. The optimum value for this injection voltage is approximately .05.
Initial forward bias is set by voltage
dividers consisting of 6800, 10,000
and 4700 -ohm resistors (R17, R18 and
R15) and is, of course, set so that the
oscillator is self starting. The degree
of feedback and the operating circuit
Q are set so that oscillations will be

life.
All components are mounted on a
printed -wiring circuit panel, 4 3/16"x
4 1/16" x 1/16", with circuitry plated
on both sides and through the holes.

The components are assembled on the
panel, and the panel is solder dipped.

maintained down to .9 y per cell, at
which point, or sooner, other receiver
characteristics will dictate battery replacement.
Mixer: The mixer is biased to approximately a class -B operating condition to achieve adequate signal
conversion. This biasing is obtained
by means of a series resistance in the
emitter and an agc-voltage-divider
network. Under no -signal conditions
the mixer base is approximately 50mv negative with respect to the emitter, thus placing the operating point
at cutoff for all practical purposes. It
will be noted that the oscillator
(Continued on page 60)

Circuit Description
To achieve as much gain as possible in the conversion process a
separate mixer -oscillator front end
was chosen; single transistor converters are still wanting in conversion
gain.
Oscillator: The oscillator has its
tuned circuit in the collector. Feedback is obtained by a closely -coupled
tickler connected back to the base in
a grounded -emitter transistor configuratioir Because of its miniature
size, the free Q of the tank circuit is
of the order of 25-30. Consequently.

773
MINIATURE comp

is used in tran-

sistorized portable
radio.

-
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An Industry Progress Report on

Test Equipment
WIDESPREAD ACCEPTANCE and
use of black and white television and
the steadily increasing use of color
television, coupled with greater use
of electronic circuits and devices
throughout industry, has developed
the need for better and more accurate
test equipment.... Quick and accurate testing of electron tubes have
now become an important requirement for those servicing electronic
equipment.... The increasing use of
electron tubes for specialized purposes, the more exacting requirements
placed on tubes, coupled with the
fact that qualified technical personnel
have very great demands upon their
time, make it mandatory that the instruments used for testing tubes be
not only more accurate, but easier and
quicker to use than ever before.
In the same manner, such instruments as 'scopes and even multimeters
must be made better, more accurate
and more foolproof. It is no longer
practical to have Service Men wait
while an instrument is being repaired,
thereby wasting valuable manhours.
Instruments must be equipped with
protection devices so that simple mistakes will not burn them out or disable
them. Herbert D. Johnson, The

THE

-

Hickok Electrical Instrument
Company.
THE INCREASING COMPLEXITY of mod-

electronic gear demands test
equipment of maximum versatility; a
need prompting the appearance of
more and more multipurpose instruments. . . . In addition, there is a
ern

growing need for test equipment that
simplifies test procedures; such equipment not only leads to faster, more
accurate work, but also effectively upgrades the Service Man by enabling
him to work intelligently on more

complicated chassis.-Walter E.
Gilbert, Philco Corporation.
WITH THE ADVENT of color -TV receiv-

ers utilizing vestigial color-sideband
reception, the need for -6 db chroma
settings for color-bar generators has
become evident. Also being provided
is a -15 db chroma output to check
color lock on weak burst signals... .
Likewise, with the advent of (G -Y)
color detectors, service work requires
a (G -Y) /90° test signal. . . . The
need for quick tests of burst gating
has guided design thinking into provision of the red bar immediately following the horizontal blanking pedestal, since the red bar extends into the
blacker -than -black region, and provides a definite test of abnormal gate

-

Robert G. Middleton,
Simpson Electric Company.
delay.

IS unmistakably toward
automation in instrument operation,
as evidenced by the introduction of
automatic voltmeters, automatic troubleshooters and automatic tube testers.
. Automation of instruments
must result in a tremendous time saving in the performance of routine
operations and also in the reduction of
the possibility of error.-Murray Rifkin,
TeleTest Instrument Corporation.

THE TREND

.

INSTRUMENT DESIGN TODAY and for
the future is slanted towards simpli-

fication of circuitry, components and
controls. This means that instruments
are being reduced in size through
functional cabinet design and through
the use of more efficient and reliable
components.
The engineer and Service Man are
continually seeking instruments which
will permit them to make their measurements as rapidly and as accurately
as is possible. Instruments of the future will seem small in comparison to
the instruments of yesterday and today.-Richard C. Crossley, Electro
Products Laboratories.
IN THE PAST SEVERAL years, we have
witnessed the advent of a vast microwave network for communications
The TV industry has
and TV.
grown to great proportions and has
The
been launched into color.
bandwidth requirements of communications systems for commercial applications have enlarged considerably.
The wider bandwidth requirements of
all devices applicable to these systems have brought about the use of
sweep generators designed to permit
the presentation of an amplitude versus frequency plot in graph form on
the face of a 'scope.
.

.

.

.

.

.

There are two definite trends:

.

The design of sweep generators
having all of the characteristics of the
old accepted reliable signal generator,
with the additional feature of having
(Continued on page 34)

[See Pages 16, 18, 22, 24, 25, 28, 42 and 44 For Technical Analyses of Component, B-W/Color-TV,
Transistor -Radio and Service -Engineering Test Instruments]
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Dealers Prove
lVsneyard &WCQlÌpt

SELLS BEST!

tenna

Thousands of dealers have proved conclusively
that the Winegard Color 'Ceptor outsells any
comparable TV antenna! This is the simple test
that has convinced them: They've shown their
customers the glistening gold -anodized Color
'Ceptor right alongside competitive types
.
and, when given the chance to choose for
themselves
. the vast majority of their customers invariably selected the Color 'Ceptorl
The explanation's simple!. Eye appeal is what
clinches the sale. Your customers are no different than you. They are used to buying
products that present a finished, quality appearance. They instinctively reject an item
that is dull, drab and lifeless.

Anodizing

Is Much More Than
Mere Beauty Treatment

a

The diamond-hard toughness of this anodized
finish provides positive resistance against cor-

rosion-prevents the Color 'Ceptor from ever
turning black and ugly, and locks in, permanently, all the superb performance engineered
into the Color 'Ceptor. You can sell this
longer -life feature as a big advantage-and it
makes real sales sense to your customers.

Second to None in Performance

all 12

VHF

Chans!

Reception For Bath

Qlock-andW 4ite
and Colc

Note:
Each

gold Color

'_eptr

you instal helps sell crother.
On.:e falls
these bright go.d catennas s_routing up ii

s

their neighborhood- that'
won't be satisfied urt
they own the go d cstenna, toe!
I

Antenna broke all long-distance
reception records in 1956 (see Radio -Electronics
Magazine, Jan. '57). Equipped with optional
signal-boosting Power -Pack and patented
"Electra -Lens"* focusing, the gold -anodized
Color 'Ceptor is unbeatable for long-distance
reception
.
and clear, watchable pictures.
Black-and -White or color! If the Winegard
Color 'Captor won't bring in a station you
want to see . . . nothing will!
A Winegard

Hcrizoatal Directivity
W
00

900

Loa Ban

High Band

Free Display Creates Sales Boom!
Here's the display that has sold thousands of
Color 'Ceptors for dealers all over the nation.
By getting the beautiful gold Color 'Ceptors
out where folks can see them
dealers are
building antenna sales volume they never
realized existed! In fact, many dealers report
they are now making more money selling
Winegard antennas than they are on TV sets!

B
7

911Ó 11111113

Gain Chart
CL -4X with Power -Pack

...

Get Full Information Now!
Don't you think it's time you shared in the
spectacular success of America's most -wanted
TV antenna? The coupon below will bring you
eye-opening details. Mail it today!

Wineyazilcompany
Dept. B3, 3000 Scotten

Blvd., Burlington,

Iowa

Nome

D Please rush

ri

descriptive literature
on your gold -anodized Color 'Ceptor and information on display material.
I'm interested in the complete line of new 1957
Winegard antennas.
me free 4 -color

Company
Address
City

State

Color'Ceptor
Model CL -4X
$44.90

-

Ceptcr war'- b-ing in
nothing w l!

If Color

Color'Ceptcr
Model CL -4 $29.95

-

a :

at on you want to

see

Exclusive Color'Ceptor features
Corpletely non-c,rrosive gold-cnoli:ed anisf.
Powar-Pack-ep to 47.1% more se1sitivty.
Pat 'Electro-Lns' - c carer pictures at greater distance.

ellienegard Co.
3)00 Senfen Blvd..

Cale edd-ess: Weseºrr Union
www.americanradiohistory.com

Iowa
JRWCO

Winegard Color 'Ceptors are consistently advertised in leading national
rragczines your customers read!
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The Modern Trend

in TV ALIGNMENT
MODERN TV ALIGNMENT With a sweep generator, rwark"er
adder and 'scope. (Courtesy Lou's Radio and TV, White
stone, L. I., N. Y.(

has emphasized that
only through the use of accurately recorded traces is it passible to align
TV chassis.
This technique is certainly more effective than experiments with final
alignment by looking at the picture
on some of the best local channels and
trimming to get the best results.
With many TV sets, if you try
aligning by looking at the picture,
you will find yourself getting further
away from a good picture, instead of
approaching a better one. Maybe,
after extensive (and expensive-in
time) experience, you would acquire
the touch. But a different touch is
needed for each type of receiver. It
is far simpler to see exactly what you
are doing through the use of test
equipment, which in this instance
would be a sweep generator. Then
you can follow the alignment procedure given on data sheets and be
sure of getting the best results.
Modern black and white sets, and
especially the new color receivers,
necessitate the use of a sweep generator for accurate alignment.
In using the sweep generator, there
are some precautions ,one must follow. The first thing necessary is a
steady trace to look at. For this we
must have synchronization between
the sweep generator and a 'scope.
It is not possible to rely on the inter EXPERIENCE

How To Use Sweep Generators, Bias Supplies and

Marker Adders

by

To

Align B -W and Color -TV Chassis

NORMAN CROWHURST

nal synchronization of the 'scope, because the response at both ends of
the trace should be zero, or a nearly
horizontal line. This makes internal
synchronization difficult; if the sync
control is not turned up sufficiently,
the pattern tends to drift from side
to side across the screen, and if
enough sync is used to hold the pattern, it may pull the trace out of
shape, or cause it to dance between
two or three alternative positions.
This is due to the fact that any
stray pulses that may float around
can also serve to trigger control when
it is turned up to be so sensitive.
If the sweep generator is provided
with a sync terminal, it should be
connected to the external sync terminal on the 'scope, and the appropriate
'scope switch turned to make use of
this. Then, by using the appropriate
speed setting on the 'scope, the pat-

tern will be solidly locked to the
sweep generator.
Now we have a solid trace. The
question is; just what are we looking
at? This can be partly determined by
connecting the output from the
sweep generator to the correct point
indicated on the receiver; if you are
aligning the video if, it will be the
point where the frequency changer
is connected to the first video if; while
the 'scope will be connected to the
video detector. But is the trace giving a true response of this section?
It is important to check the agc
and see what it may be doing to
the trace, or alternatively what you
may be doing to the agc. On the
latter point, we must be careful to
see that the connections, both at the
signal injection point and the pickoff
point, do not short circuit the agc line
in the video if. Using the 'scope on
(below): IF THE sweep generator
not have an internal capacitor to
prevent possible short-circuiting of the
set's agc bias, an external bias should be
installed.
FIG.

1

does
Sweep RF

Frequency

III

II II

Mixer

Filter

emn.iimnillewenerne

Adder

FIG. 2 (left): ESSENTIAL PARTS of a
marker adder, showing how the marker
is added to the 'scope trace after the
sweep frequency has been through the
receiver. Output of adder goes to 'scope.
Capacitor to prevent
shorting AGC Voltage

Fixed RF
Marker Freq

IIIMIEII
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Output From
Video Detector

let
Video

IF

its ac input will take care of the pickoff point. For the other point, we

must make sure that the return to
ground does not short the agc in the
set; if it does, a capacitor must be
inserted and any convenient small
value will do. Or we should be sure
that the sweep generator has a capacitor built in.
But even when the agc is operating correctly it can still interfere with
the curves taken by sweep generator.
The agc tries to some extent to follow
the change in output signal amplitude
during the period of the sweep. The
best solution for this is to use a substitution voltage to control solidly the
agc bias, so that the video if operates
at a constant and controllable gain.
Some sweep generators are provided
with an internal bias for this purpose,
while an alternative means is a separate bias -supply unit now being made
available for this purpose.
An advantage of the separate bias
supply unit is that there are several
individually controlled outputs. This
means that the avc, age and, in the
color receivers, the chroma voltages
can be independently adjusted and
set for specific values to suit the receiver. This is of particular value in
repetitive alignment work on the same
type of receiver. But, there are many
instances where more than one voltage is required to be substituted at
the same time. Such a unit will save
the need for carrying batteries or
other cumbersome temporary bias supply units to aid in this kind of
work.
However, most important in the
use of sweep generator traces for
alignment is to know exactly where
you are on the frequency scale. Most
sweep generators come with a calibrator crystal which provides specific
marker points at predetermined frequencies. These frequencies are ac-

curate because of the high accuracy
of the crystals. But, even with this
aid, it is difficult to interpolate exactly
the frequency you want to know.
It is much more convenient to have
an adjustable marker that can be set
to a specific frequency that may be
required, and for this purpose normal signal generators have been used.
There is, however, one serious disadvantage to this procedure. In mixing the marker frequency in with the
sweep frequency, the marker frequency passes through the test section
of the receiver, as well as the sweep
frequency. Consequently, the response curve traced will be invalidated by the presence of the marker

FIG.3: COMPLETE
Ist IF
Input

Detector
Load

SETUP for using

sweep

with

a

a

generator

marker

adder for aligning
the video section
of a TV receiver.

signal. In particular, it will tend to
fill in the slots made by traps.
Then you may want to mark the
precise frequency to which a trap
is tuned. In theory, of course, if the
marker frequency coincides with the

trap frequency, the marker should
disappear. But, in practice, the presence of the marker beat, immediately
adjacent to the trap frequency, often
spoils the trace, so that the effectiveness of the trap does not show up.
These disadvantages can be overcome by adding the marker after
passing the test signal through the
set. In this way the marker serves
to put a pip on the screen at the predetermined frequency, without in any
way interfering with the performance
of the set by its presence. To do this
requires a separate sample from the
sweep generator, which is combined
with the marker generator to produce
a beat effect at the correct marker
frequency. The rf is then filtered out

Marker

~1

Marker

adjusted.
Beats between the sweep generator,
or its harmonics, and other fixed frequences will not move when the
marker generator frequency is adjusted. And beats between incorrect
harmonics of the marker generator
and the sweep generator will move
differently from the correct marker,
either twice as fast, or in the wrong
direction.
Thus, it is relatively simple, by a
touch of the marker generator frequency dial, to identify the right pip
that must be watched.
Size of pips is also important. This
should be adjusted, on the appropriate control of the marker adder, to be
as small as possible while still clearly
visible, so as not to obscure any important details of the response trace.

v

C

111144114111.111111\iNi

-1-Ci

`

from this beat and it is added to the
output from the set presented on the
'scope trace.
This adding, of course, has to be
done electronically, so that no mutual
interference takes place. It requires
a comparatively simple additional instrument, known as a marker adder.
The marker-adder can produce
pips all over the place, due to every
kind of beat imaginable. Both the
signal generator (used for marker)
and the sweep generator have harmonics. Then there are live TV channel frequencies and the receiver frontend oscillator. But this confusion is
easier to resolve than it might at first
seem.
Beats between the marker generator and other fixed frequencies
(front-end oscillator or TV channels)
will only appear momentarily, spread
all across the screen, as the marker is

1

j\-7-.

FIG. 4: RESPONSE CURVES illustrating
use of a marker, particularly with marker
adder. Curve a shows result obtained
on
when marker is at a selected point
response curve. Results obtained when
the marker is at a trap frequency is
the
shown in b. Adding the marker at
sweep
input (as normally done at the the
reof
fill-in
generator) which causes
sponse at traps, so that their frequency
ilor effectiveness does not show up, ismarlustrated in c. A beat between the other
some
and
ker generator frequency
fixed frequency will spread the whole
trace; this is shown in d. A marker used
to identify the center point of an FM discriminator response trace appears in e.
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BLOCK DIAGRAM of B and K test -pattern video generator.

IN THE INSTALLATION and servicing

of color -TV receivers and b -w TV
chassis, too, test patterns in the form
of resolution or an Indian Head,
white dot and white-line cross -hatch,

are extremely helpful. They can be
used for alignment and convergence
adjustments.
To provide such patterns, there has
been developed a picture and pattern
video generator', which produces a
modulated rf carrier containing sync
pulses and video information to drive
a TV set.
The patterns are produced via a
flying -spot scanning and transmission
system.
Many of the TV circuits in this instrument are quite familiar because
they are used in most TV receivers.
However, there are some new circuits, especially those used in the
process of changing a picture or pattern to an electrical signal.
Certain materials have the ability
to emit electrons when they are exposed to light, much the same as the
cathode of a conventional electron
tube does when it is heated. These
are known as photoemissive materials.
When a photoemissive material is
used as the cathode of a diode,
any light striking the tube will
cause the cathode to emit electrons.
These electrons, flowing through the
diode load resistor, cause a voltage
to be developed across the resistor.
As the small spot of light from a
crt sweeps across a slide from right
to left, light energy can pass through
transparent portions of the slide. When
the dot passes over parts of any
opaque letters painted on the slide,
18

by RALPH G.

PETERS

the pattern blocks the light energy.
Therefore, during some parts of the
dot's sweep across the slide, light enthe
photoemissive
strikes
ergy
cathode of the phototube, while at
other times it does not. This energy
develops a varying voltage across a
load resistor. Thus, part of the copy
on the slide has been changed to an
electrical signal; when light energy
is transmitted through the transparent portion of the slide, a voltage is
developed across the resistor, and
when information on the slide blocks
the light, no voltage is measured.
The cathode-ray, or scanner tube,
used in this generator was designed
to match the spectral response of a
photomultiplier pickup tube. The
phosphor behind the faceplate of the
tube stops emitting light almost immediately after the electron stream
ceases its bombardment. An ion trap
with a bent electron gun on the scanning tube is used to prevent ion burn
of the phosphor.
In operation, the dot of light produced by the scanner starts at the top
of the faceplate, sweeps across to one
side, is blanked while it returns to
the other side (retraces) , sweeps
across to one side, is blanked while
it returns to the other side (retraces) ,
etc., until it finally reaches the bottom of the screen. It is then blanked
and returned to the top of the screen.
If copy on the slide is placed over the
face of the scanner tube, the dot of
'B and K model 1000.
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Adjustments With
light and photomultiplier tube translates the entire pattern, spot by spot,
into a video signal.
Amplification of the photocurrent
emitted by the cathode of the photomultiplier tube occurs as follows: The
electrons from the cathode (pin 11)
are attached to the first dynode by
the positive voltage on pin 1 of the
pickup tube; this dynode is made of
a special, secondary-emission -prone
material. Secondary emission is the
emission of electrons from a material
when other electrons strike it. For
each electron striking the dynode,
two or more electrons are emitted by
it. Thus, the current given off by
the first dynode is larger than the
original cathode current, and amplification has occurred. The electron
stream from the first dynode is attracted to the second dynode (pin 2)
by a higher positive voltage, where
further amplification takes place. The
electrons from the second dynode are,
in turn, attracted to the third dynode
(pin 3) . This process continues to
dynodes four, five, six, seven, eight,
and nine. Finally, the very large electron stream from the ninth dynode is
fed to the plate (pin 10). When
the current arrives at the collector,
it is approximately one million times
larger than it was when it left the
cathode. The successively higher
voltages for the various dynodes are
supplied by a voltage -divider network consisting of ten fixed resistors and one variable resistor with
values of 15,000, 22,000, 33,000 and
500,000 -ohms (pot)
A multiplier gain control controls the total gain of
the multiplier tube by varying the
voltage difference between the various
tube elements.
A 5100 -ohm resistor serves as the
plate load of the phototube. A de coupling network consisting of a pair
of capacitors (10 and .1 mfd) , and
two resistors (4700 and 10,000 ohms)
keep the boosted BI- line clean
by bypassing the video signal to
ground. The output of the multiplier
tube is coupled to the grid of the
modulator section of a 12AT7
through a .05-mfd paper capacitor,
where it is mixed with the rf carrier
from the Hartley -oscillator section of
the 12AT7.
A 35-mmfd variable serves as the
rf tuning control; it varies the resonant frequency of a vhf tank circuit
consisting of a 5.6-mmfd ceramic,
a variable capacitor and an rf oscillator coil, over the channel 2 through 6.

a

Flying -Spot Scanner Test -Pattern Generator

range. The rf carrier generated by the
vhf oscillator is coupled to the cathode of the modulator through a 5.6mmfd ceramic.
The amplitude -modulated rf output
from the modulator is coupled to a
1000-olim rf attenuator through a
100-mmfd capacitor. The output from
the rf attenuator is direct-coupled to
the rf output jack on the front panel
of the generator. The attenuation provided has been found to be sufficiently
effective to reduce the output to a
point where the displayed picture
falls into snow. This has been found
useful for testing the sensitivity of
receivers in fringe areas.
In addition to video information,
horizontal and vertical synchronizing
pulses also are transmitted on the if
carrier to assure proper picture
display. These pulses are coupled

to the grid of the modulator
through a 22,000 -ohm resistor and
are derived from the horizontal and
vertical output stages. The vertical
pulse is taken from the vertical output transformer through a .005-mfd/
220,000 -ohm wave -shaping network.
Horizontal-Deflection Osc
A 6CG7, serving as the horizontal
deflection oscillator, is a conventional
cathode -coupled multivibrator whose
frequency is largely determined by a
ringing circuit using a ringing coil
and a .005-mfd capacitor in the plate
circuit of one of the triode sections of
the tube. Small variations in the frequency of the horizontal oscillator can
be made by adjusting a 50,000 -ohm
pot, the horizontal control on the front
panel, which is used to sync the horizontal oscillator to the horizontal oscillator in the TV set. The output of
the multivibrator is shaped into the
proper sawtooth waveform by a 390mmfd capacitor and a 10,000 -ohm resistor.
The sawtooth from the horizontal
the
oscillator
is
to
coupled
6BQ6/6CU6 horizontal output amplifier through a .005-mfd capacitor.
This beam -power amplifier serves the
dual function of providing driving
power to the horizontal deflection coil
in the deflection yoke and supplying
by pulses to a 1X2 high - voltage
rectifier.

Horizontal Sync Pulses
Sharp pulses that appear in the
secondary of the width coil are

CHECKINGVER-

TICAL and horizontal linearity of
a

TV chassis using

Indian head
transparency in
video generator.
an

(Courtesy B&K)

used as horizontal sync pulses;
they are coupled to the grid of
the modulator stage through a network of four resistors: 100,000, 22,000, 47,000 and 10,000 ohms, where
they modulate the rf carrier. A 1N48
germanium diode helps to shape these
pulses for proper waveform.
Purpose of 6W4 Damper

The basic purpose of the 6W4 damper is to suppress oscillation in the
horizontal -deflection coil during the
time the horizontal -output amplifier
is cut off. In addition, it supplies
the boostrap or boost B+ voltage for
the photomultiplier tube and the vertical output.
A horizontal linearity coil varies
the characteristics of a pi-filter
consisting of a linearity coil, .05mfd and .1-mfd capacitors which
vary the current through the horizontal -output amp and the damper.
Since any change of the average current through the horizontal output
amp changes its operating point, movement of the slug in the pi-filter controls
the linearity of the horizontal sweep.
Vertical-Deflection Osc
One half of a 6CM7 serves as the
vertical -deflection oscillator; it is a
conventional blocking type operating
at 60 cps. As in all blocking oscillators, the frequency of operation of
the vertical oscillator is determined
by the rc time constant of its grid circuit. A 60 -cps sine -wave -sync signal
is coupled to the grid of the first half

of the 6CM7 from the high -voltage
secondary of the power transformer
through a 1-megohm resistor and a

6200-mmfd capacitor. Accordingly,
the oscillator is synchronized to the
line frequency. A 3-megohm vertical size control varies the plate voltage on
the oscillator section of the 6CM7.
The second triode section of the
6CM7 serves as the vertical output
stage, which amplifies the sawtooth
output of the vertical oscillator. The
operating point is varied by a 5000 ohm pot and hence the linearity of
the vertical-output amplifier.

RF Carrier Modulation
The vertical output pulse is integrated into a sharp pulse by a .005mfd capacitor and 220,000-ohm resistor. This pulse is coupled to the
grid of the modulator through 22,000
and 47,000 -ohm resistors where, together with the video information and
horizontal sync pulses, it modulates
the rf carrier.
The integrated vertical sync pulse
also is coupled to the cathode of the
scanner tube through a .1-mfd capacitor, where it blanks the tube during
the time the trace is returning to the
top of the raster.
Crosshatch Video Patterns
A neon (NE -2) and 6C4 serve as
oscillators which provide a crosshatch
video pattern on the face of the flying
spot scanner tube for checking the
horizontal and vertical linearity of the
scanner sweeps.
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Service data
NOW! GET A FULL YEAR'S
SERVICE DATA SUBSCRIPTION FROM
YOUR HOTPOINT TV DISTRIBUTOR!
rt

TV SERVICE

*

Full information on new models!

* Complete service data on every Hotpoint TV chassis

!

* Up-to-the-minute reports on all revisions and additions as they are made!
* Latest tips for servicemen to make servicing easier, faster, more profitable!
The most complete service information
available on any TV line will be sent

you throughout the year by your
Hotpoint TV Distributor.
You'll get full, up-to-date data on

every model, including new models as
they are introduced.
Every change and revision will be
reported to you, and explained in detail with reasons why.

Another service for servicemen from

In addition, you will get tips developed at the factory for easier, faster
servicing of any Hotpoint TV set.
To subscribe to this service, get in
touch with the Hotpoint Distributor
nearest you (listed at right). They're
ready and anxious to serve you-discuss
your problems, supply you with genuine
parts, keep you up-to-date on Hotpoint
TV. Call or write them today!

..

.

Hi TV
Hotpoint

20

Co. (A

Division of General Electric Company). 5600 West Taylor Street
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Chicago 44, Illinois'

on Hotp
To subscribe to Hotpoint TV Service Data, contact any of the following distributors:
Iowa, Davenport
Rock Smith Co.
New York, Albany

Havens Electric Co., Inc.
New York, Binghamton
Long's Distributors, Inc.
New York, East Syracuse
Paul Jeffery Co., Inc.

Pennsylvania, Erie
W. A. Case&Sons Mfg. Co.
Texas, El Paso
Gorman Engineering Co.
West Virginia, Bluefield
Bluefield Supply Co.
West Virginia, Wheeling

Wheeling Kitchen

&

Equipment Co.

Hawaii, Honolulu
Honolulu Electrical
Products Co., Ltd.

Graybar Electric
Co., Inc.
Alabama, Mobile
California, Oakland
California, Sacramento
California, San Francisco
Delaware, Wilmington
Idaho, Boise
Indiana, Evansville
Kentucky, Louisville

Louisiana, Baton Rouge
Louisiana, New Orleans
Minnesota, Duluth
Minnesota, Minneapolis
Mississippi, Jackson
Ohio, Akron
Ohio, Cleveland
Ohio, Youngstown
Pennsylvania, Allentown
Pennsylvania, Harrisburg
Pennsylvania, Reading
S. D., Sioux Falls
Texas, Abilene
Texas, Amarillo
Texas, Beaumont
Texas, Corpus Christi
Texas, Dallas
Texas, Fort Worth
Texas, Houston
Texas, San Antonio
Utah, Salt Lake City

Hotpoint Appliance
Sales Co.
Alabama, Birmingham
Arizona, Phoenix
Arkansas, Little Rock
California, Fresno
California, Los Angeles
California, San Diego
Colorado, Denver
Connecticut, Bridgeport
Connecticut, Hartford

To

Connecticut, New Haven
D. C., Washington
Florida, Jacksonville
Florida, Miami
Florida, Orlando
Florida, Tallahassee
Florida, Tampa
Georgia, Albany
Georgia, Atlanta
Georgia, Augusta
Georgia, Savannah
Illinois, Chicago
Illinois, Rockford
Indiana, Fort Wayne
Indiana, Indianapolis
Indiana, Muncie
Indiana, South Bend
Indiana, Terre Haute
Iowa, Des Moines
Iowa, Sioux City
Kansas, Kansas City
Kansas, Wichita
Louisiana, Monroe
Louisiana, Shreveport
Maine, Portland
Maryland, Baltimore
Massachusetts, Boston
Massachusetts,
Springfield
Massachusetts, Worcester
Michigan, Detroit
Michigan, Grand Rapids
Missouri, Kansas City
Missouri, St. Louis

Missouri, Springfield
Nebraska, Omaha
New Jersey, Newark
N. M., Albuquerque
New York, Buffalo
New York, New York
North Carolina, Asheville
N. C., Charlotte
N. C., Fayetteville
N. C., Greensboro
N. C., Greenville
N. C., Raleigh
Ohio, Cincinnati
Ohio, Columbus
Ohio, Dayton
Ohio, Portsmouth
Okla., Oklahoma City
Oklahoma, Tulsa
Oregon, Portland
Penn., Philadelphia
Pennsylvania, Pittsburgh
Rhode Island, Providence
S. C., Columbia
Tennessee, Chattanooga
Tennessee, Memphis
Tennessee, Nashville
Vermont, Burlington
Virginia, Norfolk
Virginia, Richmond
Virginia, Roanoke
Washington, Seattle
Washington, Spokane
Wisconsin, Appleton
Wisconsin, Milwaukee

Send Now!

(Name of Hotpoint TV Distributor)

Find the Hotpoint TV Distributor nearest you, from the list
above, and fill in their name on
the coupon at right, as well as
your own. Send now, and find
out how you can subscribe to
Hotpoint TV Service Data!

(Distributor's City and State)
Gentlemen: Please tell me how to receive regular Hotpoint TV
Service Data reports.
NAME
ADDRESS
CITY

ZONE

STATE
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Troubleshooting Arcing
Visual-Aural

Trouble

Indications

Arcing from by lead to
ground point.

White flashes across
screen;
intermittently
dark raster; blooming;
hissing, crackling, pop-

Cause

ping, or sizzling sounds.

(See circled number

1

Arcing at one point in
the hv winding of the
flyback transformer.

in Fig.

(See circled number 2 in Fig.

Arcing between outer
edges of winding layers
or between windings of
flyback transformer.

The ho lead is dressed too close
to the by cage, mounting bracket,
terminal, lead, or other ground
point; excessive high -voltage due
to circuit fault in horizontal-oscillator or horizontal sweep system.

The by lead should be redressed away
from the ground point. A high dielectric sheet of plastic should be used;
also an acrylic spray or anti -corona
dope between arcing points. The horizontal oscillator and sweep circuits
should be checked.

Shorted turn (s) in flyback winding; solder (or other foreign particles) trapped in winding; turns
of winding cross instead of being
parallel.

Flyback
placed.

la at right)

Anti -corona wax softens; dark raster, no
raster, or blooming.

lb at right)

Remedy

White

flashes across
Frayed wire insulation; turns of
screen;
intermittently
winding layers cross instead of
dark raster; blooming.
being parallel.
(See circled number 3 in Fig. Id at right)

transformer

should be re-

Acrylic spray should be applied or the
flyback transformer should be replaced.

Arcing or corona from
Dark raster, no raster,
Coil form insulation breaks
Mylar sheets should be placed beor blooming.
tween coil form and core. Non the by winding of the
down; threads of assembly screw
flyback transformer to
threaded -mounting screw should be
result in tendency to arc.
the core.
used. Flyback transformer should be
(Note: DC arcing is whitish in color and occurs in a straight line between two points,
replaced.
(See circled number 4 in Fig. lc at right)
whereas corona is ac, has a blue-green color, and zig -zags between two points.)
Arcing from an assembly screw or nut on the
flyback transformer to a
ground point.

May be no raster indication; dark raster or
blooming; crackling or
popping sounds.

(See circled number 5 in Fig.

Arcing between two
winding leads of flyback
transformer or between
leads of high- and low voltage windings.

Screw or nut builds up static
charge since it is metallic and in
a strong magnetic field.

Edge of screw or nut should be filed
off. A blob of solder should be applied
around arcing area. High -dielectric
plastic sheets, acrylic spray or anti corona dope should be applied between
arcing points.

Improper lead dress of winding
leads; frayed insulation of leads.

Leads which arc should be moved
away from each other. High -dielectric
plastic sheet, acrylic spray or anti corona dope should be applied between arcing points.

la at right)

Dark raster, no raster,
or blooming.

(See circled number

6 in

Fig. la at right)

Arcing between two
Dark raster, no raster,
or blooming.
terminals on terminal
board of flyback transformer.
(See circled number 7 in Fig. lb at right)

Breakdown of insulation on terminal board; moisture or dirt
accumulation on terminal board.

Terminal board should be thoroughly
cleaned with carbon tet. Acrylic compound should be sprayed on board. It
may be necessary to replace the flyback transformer.

Arcing from filament
No raster or blooming.
lead to the hv winding
or to the core.
(See circled number 8 in Fig. lb at right)

Improper filament lead dress.

Filament lead around core should be
tightened. Plastic sheets should be
placed around lead. Flyback transformer may have to be replaced.

Corona from rectifier
No raster; blooming.
plate (or flyback transformer lead) to core or
low -potential point.
(See circled number 9 in Fig. 1c at right)

Improper lead dress; excessive
high voltage due to circuit fault.

Lead causing arcing should be redressed. All voltages in the horizontal
oscillator and sweep systems should be
checked for circuit defects.

Arcing between high
No raster; blooming.
and low voltage windings of flyback transformer.
(See circled number 10 in Fig. Id at right)

Flyback transformer constructed
improperly; excessive high voltage due to circuit fault.

Flyback transformer should be replaced. One should check for faults in
horizontal oscillator or output circuits.

Trapezoidal pattern.

Insulation breakdown of windings or separator between wind-

Yoke should be replaced.

Arcing between yoke
windings, winding layers, or windings and
core.
(See Fig. 2

at right)

Arcing between width
coil and its core.
(See Fig. 3 at right)
22

ings.

No raster, or intermit -

tent raster.

Breakdown of coil -form insulation.
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Width coil should be replaced.

and Corona Problems
Lead of High Voltage
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FIGS. 1-3: THREE TYPICAL circuits that
illustrate how false -defect readings for
capacitors can be obtained because of circuitry. In a of Fig. 1 the transformer
shunts the capacitor and a short could be
indicated; as connected in h, a satisfactory test on the capacitor would obtain. If the if amplifier employs a cathode
bypass (Fig. 2) the capacitor would check
bad in the low position on a test instrument, but good in the high position. Fig.
3
shows a high -capacity power-supply
filter, where the capacitor could show
up as defective, because the value of
the capacitor is too large to test.

FIG.

3
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Localizing Capacitor Troubles with In -Circuit Checks
more difficult servicing
problems are caused by shorted and
open capacitors.
Detection of these defects when
the components are in the circuit not
only simplifies the troubleshooting job,
but enables one to pinpoint the problem accurately. To make such checks
with one recently -devised instrumente,
leakage and bridge circuits have been
incorporated. The bridge circuit provides measurements of capacity and
resistance; the leakage-resistance circuit measures leakage resistances from
30 to 10,000 megohms directly on a
meter; and an electrolytic leakage circuit measures leakage directly on the
same meter, and at the proper operating voltage.
In addition there is a quick -check
circuit which provides a speed test of
capacitors. When the test leads are
connected across the capacitor, while
it is still in place in the circuit, the
meter will read good unless the capacitor is open. Next a push button
is depressed and the meter will read
good unless the capacitor is shorted.
In making an in -place test the
capacitors must not be shunted by
either a low -value resistor or a low
resistance coil. A shunt resistor of 25
ohms, for example, results in a bad
reading for any capacitor. Figs. 1 to
4 show several circuits where the foregoing problem can obtain. In Fig. la
we have a circuit where a transformer shunts the capacitor making it
appear shorted. However in b of Fig.
1 the capacitor is not shunted and
MANY OF THE

by

R. D. WENGENROTH

will check okeh. Other examples of
circuits in which false bad readings
can be obtained are shown in Figs. 2,
3, and 4. When the bad reading is
obtained, the circuit should be
checked for low-resistance shunts
across the capacitor checked; the
usual precaution taken in ordinary
ohmmeter checks of resistors.
While the quick-check circuit finds
shorted or open -circuited capacitors
rapidly, there are some types of fail -

FIG. 4: COLOR -TV shading-control circuit. Here the capacitor could show up as
defective because of the low resistance
across the capacitor.
FIG.

S: COUPLING CAPACITOR which
requires special insulation test.

of the capacitor disconnected.

In addition, new components that
have been on the shelf for a long time
must also be checked. As an example,
an electrolytic should be tested before
it is installed if it has been on the
shelf a few months. The film formed
when the capacitor was made tends
to break down when the capacitor is
not in use; after a unit has been on
the shelf a few months its leakage current may be high and its capacity low.
The film usually reforms quickly when
proper operating voltage is applied.
By connecting the capacitor to a c-r
analyzer, and operating it in a leakage
test position, the film can be reformed
and the leakage current checked without danger to the set being repaired.
Measurement on the bridge circuit
will show if the capacity is high
enough and the power factor low
enough for safe operation in the set.
A second important use of the leakage test and capacity -power factor
bridge is in the maintenance of commercial equipment such as pa systems, where poor components must be
removed before they cause a failure.
The leakage current and power factor
of capacitors both increase as the capacitors age. Units which are high
in either leakage or power factor are
likely to fail before the next routine
maintenance period.
In Fig. 5 we have a circuit where
the leakage resistance of the capacit r
may be .too high to measure with a
(Continued on page 47 )

`Pyramid model CRA-2.
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ures that do not show up. Most of
these must be checked with one end
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Below: MOBILE TEST equipment bay equipped with an array of instruments for TV servicing. Right: OVERHEAD CONVEYOR mounted test equipment racks that serve further to facilitate TV set repair.

WE SPECIALIZE in TV service and use

double -decked mobile benches, that
we built, for all repairs. One deck is
a workbench surface and the other is
for storage. These benches have been
mounted on casters so that they can
be moved about the shop.
When a television receiver comes
in for service, the chassis is put on
top of one of these mobile benches
and the cabinet and knobs are placed
on the lower deck. The mobile bench
can be turned around easily to gain
access to the front, back or sides of
a chassis. Or when the chassis is
mounted on its side on the mobile
bench, we can get at the top or the
bottom of the chassis.
The mobile benches are lined up
against a wall so that one can go from
one set to another or move them as
desired. When sets are given the
cooking -in treatment to determine if
the repairs have been effective, the
mobile bench can be set aside with
the receiver plugged in.
Receivers being checked can be
connected to a multiplexed television
antenna system. Four séparate outdoor antennas are used, 'the outputs
of which are fed to a TV signal distribution system. Signals are available
at any of six locations in the shop.
To facilitate checking of TV sets,
an overhead conveyor with two movable racks of test equipment was designed. Several instruments can be
put on each one of these overhead
racks which can be moved back and
forth. Generally, a vacuum-tube voltmeter and 'scope are mounted oh
each of the two instrument carriers.
In addition we have a mobile test
equipment center, equipped with
quality test equipment, which can be
wheeled around to the most conven-

TV Service Shop With

Overhead Test-Equipment
Racks and Mobile Benches
by AL REYENGA
Al's TV, Contra Cost County, California

ient positions. Through the use of
mobile test benches and mobile servicing equipment, we get most utility
from the equipment on hand.
Our staff consists of three partners;
Roy Whitfield, Bob Carscadden, and
ye author. In addition, a girl is employed who takes care of the office.
All three make outside calls and take
their turn at the benches.
Among the instruments used in our
shop are six tube testers. We, like
others in our field, have found that
tubes are the major cause of TV
set troubles. We believe in critical
tube testers. Futhermore, we like to
use tube testers which test tubes
quickly. One of the tube testers we
use is a mutual -conductance type to
check merit.
In addition to testing tubes for
electrical merit and short circuits,
we employ two grid -emission testers
which serve to locate those tubes
which check out okeh on the general-

purpose tube tester, but which cause
trouble in many TV applications.
To provide us with a test pattern
for checking TV sets, we now employ
a video signal generator which transmits a test pattern or a picture as
required to the sets being serviced.
We found that this generator enabled
us to determine picture size more
conveniently.
Incidentally, we always carry a
large inventory of tubes to insure
speedy service.
Our shop is located in the town of
Concord, with a population of over
25,000, about 40 minutes away from
San Francisco, via the freeway. Concord is served by both the Sacramento
Northern Railway, a subsidiary of the
Western Pacific, and by the Southern
Pacific. New freeways are being built
about us, so our town will soon have
even better transportation.
While we are close to San Francisco, natural topography puts up
some obstacles as far as TV reception
is concerned. On the San Francisco
peninsula, south of San Francisco,
(Continued on page 35)
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THIS MONTH IN

SIX ALL -UHF AREAS PROPOSED BY FCC --In its first major move to develop TV areas that will
be all-veryhigh or all -ultrahigh, the FCC issued a ruling that would make six teleChanges involve the Vail Mills -Albany -Scheneccasting centers completely uhf.
tady -Troy area where channel 10 would be deleted and channel 6, now used by WRGB would
Elmira,
be assigned to Syracuse; WRGB would be required to operate on channel 47.
N. Y. would also become all -u, channel 30 being substituted for channel 9, and chanSpringfield, Ill., was also
nel 37, now assigned to Auburn, would be shelved.
slated to become all -u through the deletion of channel 2 and the addition of 26 and 36;
the channel -2 assignment was booked for St. Louis as the fourth vhf channel in that
For Peoria, Ill., channels 35 and 31 were proposed; WIRL-TV, holding chancity.
Evansville, Ind., was also scheduled to
nel 8, would have to shift to a higher band.
go all -u through a shift of channel 7 to Louisville and the assigning of 31 as the new
The sixth area to be affected would be Fresno, Calif., where
channel for WTVW-TV.
Hearings on the proposed shuffle,
KFRE-TV has been asked to shift from 12 to 30.
scheduled for April in Washington, are expected to provide the exact dates when the
FCC has suggested the changes to give it some actual
changes will go into effect.
experience in the operation of all -u zones, in connection with its elaborate longrange program that would shift all, or a su')stantial part of, TV from the veryhighs to
the ultrahighs.
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257 TV STATIONS CAN NOW TELECAST COLOR--According to NBC, there are 257 stations now
equipped to transmit color programs; 136 are said to be tied into the network and able
to serve over 37 -million TV homes or about 96 percent of the total number of TV homes
This number of network stations was noted as a 30 per cent boost
in the country.
over a year ago and is expected to increase to 146 by July and to 153 by the first of
next year.
.

.

.

SERVICE MEN AND DISTRIBUTORS PLAN COOPERATIVE PROGRAM --Officers of the National Electronic Distributors Association and service associations in the east convened a few
weeks ago to review a cooperative program that would improve working relationships.
.
Points discussed were methods of purchase, handling of surplus, importance of
branded merchandise, replacement part and test equipment requirements, association
According to association and dismember activities and educational programs.
tributor spokesmen, the meeting was so productive that a second conference on a
national scale has been scheduled, and invitations have been sent not only to service
The
associations throughout the country, but to members of NEDA and RETMA.
meeting is expected to develop a concrete schedule for the operation of the coop plan.
.

.

.

.

.

.

.

.

CONNECTICUT STATE ASSOCIATION HOLDS THIRD ANNUAL CONVENTION --The Television Service
Association of Connecticut recently celebrated its third birthday during a one -day
The meeting featured talks by industry and association
convention in New Haven.
heads, and the election of officers. All incumbents were reelected: Francis E. Silverman, president; Thaddeus Gryguc, vice president; Deana Gould, secretary and Benjamin
Cohen, treasurer.
.

.

.

NEW ASSOCIATION FORMED IN POCONOS--The Pocono Electronic Service Association, composed
of radio and TV Service Men in Pennsylvania's Pocono Mountains, was organized a few
First president of the organization is Harry M. Andrew. Serving with
weeks ago.
The new group announced plans to set up a lohim is Augie Lockwith, as secretary.
distribute
an
and
association newsletter.
program
cal advertising
.

.

.

.

PRSMA ELECTS OFFICERS FOR '57 --At the recent annual electi6n meeting of the Philadelphia Radio Service Men's Association, William Poole was reelected president. Others
named were Fred Cohen, vice president; A. P. Greben, recording secretary; William P.
Humes, treasurer, and Leonard Shaw, corresponding secretary.*
°See page 52, this issue, for additional news on association activities.
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MR. SERVICE -DEALER:

YOU CAN MAKE 5640 EXTRA on 7 OUT of 10
TV SERVICE CALLS in INDOOR ANTENNA AREAS
with the

Here's How:

the JFD Magic Genie
1 TAKE tube
caddy
your

with you in your
on
next service call. Ifs
conveniently small and corn act.

is sure to ask about it. This is
3 YOUR customer
your invitation to tell the fabulous

story.

5 DEMONSTRATE

the way dipoles rotate and
adjust in any direction for
powerful black and white and color reception .

JFI ELECTRONICS, INC.
=-

PIONEERS IN ELECTRONICS SINCE 1929

USE

the Magic Genie to check the picture
after you have serviced the set.

customer how much more beautiful
4 SHOW your
the Magic Genie looks than the old ugly
indoor antenna sitting on top of her' TbV set.

CLINCH the sale by pointing out the Magic Genie
unconditional money -back guarantee
backed by JFD's 28 years of electronic know-how.
NATIONALLY ADVERTISED AT

$17.95 promotionally
priced att

$14 95

Call your JFD distributor for your Magic Genies and start earning that extra money now. It's so easy.
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Service Engineering The Microwave Network To Insure Reliability: System
Maintenance, Replacement Component and Instrument Requirements
every minute the system remains off
the air, if the system should fail.
Certainly, the demand for reliability
can be justified. To illustrate:
Utility A may purchase power from
utility B when A has a load demand
exceeding its producing capability. If
A starts purchasing power before it is
required or continues to purchase
power after it is needed, it costs that
much extra money and certainly can
cut into A's profit. The means of
communication, then, between A and
B, must be reliable. The maintenance
(Continued on page 30 )

reliability is concerned,
could well lead a meager-informed
engineer away from what might be a
valuable adjunct to his regular cornmunications service business.
In the first place, a microwave user,
in purchasing a new system, buys it
with the expectation that its reliability
will exceed that of other types of communications.
He backs up this expectation with
heavy penalty clauses in maintenance
contracts; clauses which may indicate
that the service station would be
liable to pay a high rate of fine for
as insured

THE INDEPENDENT SERVICE ENGINEER

who has been thinking of microwaves
as another area for his endeavors
should consider all aspects of the contract penalty clause (found in many
microwave agreements to insure reliability in performance) before mak.
ing a decision that microwave
servicing holds some dangerous pitfalls.
It has been said that a little knowledge can be a dangerous thing; this is
especially appropos in microwave service. Just the little knowledge that
microwave penalties are heavy, as far
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SIMPLEST TYPE of microwave system consisting of only
microwave transmitter A and re.eiver B and channel and
indicating devices. Sensing unit provides transmitter with
information which is transformed into intelligence at
receiver to open or close a supply switch.
I
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ADDITIONAL MICROWAVE equipment setup that increases
reliability of a system.
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"I'M WITH

UNIVAC"

People sit up and take notice when you say you're with Univac.®
The mere mention of this world-famous organization sets you apart as someone interesting and important. And rightly so ... for Univac engineers and technicians are involved in some of the most fascinating scientific work of all time.
Their achievements in the field of automatic data processing and automation
have revolutionized concepts of national defense, manufacturing, business procedures, communications and transportation.
The special pride you feel when you say "I'm with Univac" is just one of
the satisfactions of a career with this world -leader in the field of electronic
computers. Investigate the unusual opportunities offered by a career with Univac
as a Field Location Engineer or Technician.
Immediate openings for:

FIELD LOCATION ENGINEERS

FIELD 'LOCATION

TECHNICIANS

Send complete resumé to:

Arandge
DIVISION OF SPERRY. RAND CORPORATION
at any of these three plant locations
MR. D. A. BOWDOIN
Dept. MP -28
2300 W. Allegheny Ave.
Philadelphia, Pa.

®Registered in U.

S.

MR. R. K. PATTERSON
Dept. MS -28
1902 W. Minnehaha Ave.
St. Paul W4, Minn.

ROBERT MARTIN

Dept. MN -28

Wilson Avenue
South Norwalk, Conn.

Patent Office

Tr

r

Service Engineering

What does the future hold for you?

Electronic
Technicians
If you seek further training or education, Hughes, located
in sunny Southern California, is the place for you. As the
West's leading center for advanced electronics, Hughes offers
its electronic technicians the opportunity to work on some
of the most advanced equipment in existence. On joining the
organization you will participate in programs which provide
everything from "on the job" training to specially designed
Hughes courses.
Also, you may take advantage of the Hughes -sponsored evening courses offered in all of the nearby universities. Every
year dozens of Hughes technicians receive their degrees!

The all-around experience and education you receive will
qualify you to be a leader in the future age of electronics.
Hughes offers you top pay! And chances are, Hughes will
pay all of your moving and travel expenses. Find out more
about what Hughes can now offer you.

WRITE TODAY

-

For further information concerning these opportunities at
Hughes, write to Mr. John C. Bailey at the address below.

Scientific Staff Relations

HUGHES
RESEARCH AND DEVELOPMENT LAE3ORATORIES
HUGHES AIRCRAFT COMPANY. CULVER CITY. CALIFORNIA
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(Continued from page 2S )

penalty is a form of insurance against
such loss.
But it should be made clear that
the insurance the user requests should
not be a nightmare for the service
engineer. This insurance has been
designed into the original equipment.
And it is this additional design, now
being provided by microwave manufacturers, that provides the service engineer with the assurance that he
personally will not be paying the insured's claim.
Let us consider a simple system between A and B. Before the selection
for the microwave stations are made,
a survey must be made between A
and B to make sure that a microwave
path is available, and that adequate
clearance above all obstacles can be
achieved. By doing this, good quality
transmission is insured and excessive
fading can be avoided. Once the site
has been selected and the buildings,
towers and roads built, they become
the fixed portion of the system.
Changes to improve reliability become
too expensive to be practicable. The
variables, therefore, must be in the
types and amount of equipment used.
The simplest system might well
consist of only the microwave transmitter, receiver, channel and indicating devices. But the reliability of
such a system would be low, since
there are no indicating devices to
show that the system is operating
properly. In addition, there is no
secondary power supply, should the
prime source fail, and no standby

equipment. With additional equipment, the system's reliability -can be
increased. The installation of an additional receiver and transmitter permits failure of either of the normal
units, since the system will remain in
operation as the standby units take
over. Also, should the station power
fail, the system would remain in operation as the standby generator would
supply the necessary power. Reliability could be increased further by
additional equipment. If necessary,
and the degree of reliability demanded it, we could also produce a
second microwave path and provide
this second path with its own standby equipment.
Actually, the greater the demand
for reliability, the bigger the benefit
is to the service engineer. The possibility of being called out in the
middle of the night to replace a tube
or a fuse is reduced. The standby
units perform this service function
until available time for repair obtains.

Standby units represent additional
units that, from time to time, need
service. Therefore, what the service
engineer loses in night-time work he
will make up in volume because of
the availability of more equipment to

he serviced.
In more complex .systems than the
one described between utility A and
B, several of the microwave channels
themselves may be devoted to reliability. For example, one channel
may be used to transmit service information to a central location, which
will immediately sound an alarm
should a unit switch to standby and
also indicate which unit it is and
where it is located. The equipment
fundamentally tells the service engineer not only where the trouble is,
but the nature of the problem. Or,
one microwave channel may be devoted to the .service engineer .so that
he can talk to any portion of the system without disrupting the operating
channels.
In still more complex systems there
are switching units which can change
repeaters into terminals.* Hence, in

EVES

dre FUTURE!
Do YOU Know

...

the field of ELECTRONICS is the most advanced and
fastest growing in the world, offering the largest range of
jobs for technicians and engineers in history?

Do YOU Know
PHILCO TechRep is the world's largest Field Service
organization and because of this leadership can offer youunlimited advancement
opportunity to work any place in the world
experience in the most advanced fields of electronics and
guided missiles
personal security, real challenge, top salary and compensation for your skills
.

many cases, normal communications
are only slightly disrupted while repairs are made to the disaster station.
The maintenance procedures established by the service engineer will, of

course, depend upon the reliability
(

Continued on page 33)

°This technique has been applied in
the G.E. 2000 -mc Quaclriphase equipment.

.

.

Do YOU Know
Philco electronic experts help prepare you for your
TechRep Service career
Philco's especially written Home Study Course keeps you
posted on latest electronic techniques, including radar,
guided missiles and transistors
Philco provides financial assistance to continue your
education

Do YOU know
Philco not only will help you select the position in
.
.
Electronics best suited to you but can and will provide you
with periodic reports as to the openings in our world-wide
organization for which you may be qualified.
.

VEHICULAR COMMUNICATION antenna, which can be mounted on any
body surface from horizontal to vertical plane. Antenna is comprised of
three parts; base, spring and whip.
Each of these components can be purchased separately. Base features an
aluminum 2" diameter swivel with
bakelite mounting insulator and steel
back-up plate; it has á..-24 threading
to accept rod or spring. Designed for
96" maximum whip length, the spring
will bend through a 100° arc. Spring
includes a center braid. Whip (96"
taper -ground stainless steel) fits directly to either base or spring. (Model
Ml; The Antenna Specialists Company.
12435 Euclid Ave., Cleveland 6, 0.)
3.

Cet The FACTS About Your Future With Philco:
foi

Send Now to Dept. 14-13
The Complete Story on What Makes The Philco TechRep Division

-

ling 9w EinpPayxtext OPVonfuwGm°
PHILCO TECHREP DIVISION
22nd 8

LEHIGH

AVE., PHILADELPHIA 32, PA.
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FROM RCA SERVICE COMPANY:

DOUBLE

challenge for alert technicians

..

.

Serve your own future best

Serve your nation's future, too

Double challenge brightens your future as an RCA technician. First, the
challenge of RCA's projects, ranking high on the roster of military
defenses. There's the attraction, too, of work far out on electronics
horizons, with never a routine rut. At RCA, your sense of accomplishment receives every satisfaction, every reward.
Seven fields of technical work open at RCA ...

Instructing-Field Engineering-Equipment Maintenance-Equipment
Installation-Test and Repair-Technical Writing-Factory Field Support.
Many locations to choose with RCA ...
You may choose work with RCA at Alexandria, Va.; Cocoa Beach, Fla.;
Cherry Hill, N.J.; or Tucson, Ariz.
Talk to RCA Engineering Management in Person!
Will an RCA representative be near you in the next 60 days?
Here is our partial schedule ...
To arrange confidential interview when we Mr. James Bell
are in one of the listed cities-or in a mutually - Employment Manager
convenient area-send your resume, today, to: Dept. Y-11C

March
March
March
March
March

April
April
April
April
April
April
April

1,

18,

19-Milwaukee

20,
23,
25,
28,

21-Ft. Worth
24-St. Louis

26-Kansas City
29-Chicago
2-Denver

5-Salt

Lake City

9-Columbus
10-Winston-Salem

8,

11,

12-Detroit

13,
17,

14-Dallas
18-Atlanta

RCA Service Company, Inc.
Cherry Hill, Camden 8, N.J.

RCA SERVICE COMPANY, INC.
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Service Engineering
(Continued from page 31)

demand of the system being maintained. Through routine maintenance
of normal and standby equipments
the service engineer can prevent off the -air calls. For example, if he is
visiting station A on a service call, he
can start up the standby generator to
test it and make sure that it will be
ready to go if called upon.
The inventory of parts required to
maintain a microwave system does not
impose the same problem today as it
did originally. It is an advantage to
the mobile service organization when
the parts in their stock can also be
used in microwave servicing. The
manufacturers of complete communication lines have also strived to design
their equipment around duplicate
parts. In the line of equipments that
we have developed, the service parts
section has been able to adopt microwave parts into a chain of automation
developed primarily for mobile service
parts without expanding the system; a
system developed to process and ship
orders the day they are received.
Hence, rather than become a burden
on inventory, the service engineer may
find that his profits on parts will increase because of the faster turnover.
The service engineer's test equipment stock may well present a greater
problem than his parts stock. The one
essential item the service engineer
must have in his test equipment stock
to service the microwave links is
a 'scope. This piece of test equipment
is not too important in mobile service
and, therefore, may not be readily
available for microwave service. The
microwave 'scope should have wideband characteristics and an expanded
sweep. Such a 'scope, a rather expensive item, does represent a large
capital investment for a small service
organization. But, the equipment is
essential and the service engineer
should consider this cost in his overhead calculations and adjust his
microwave service charges so that it
can be liquidated.
In mobile service the sense of hearing is relied upon. Through experience the service engineer can tell
whether or not his system is operating satisfactorily by listening. In
microwave servicing he relies upon
the sense of sight. In many ways relying on sight makes microwave ser (Continued on page 48)

BE WAR E

OF SUBSTITUTES

You know from long experience

the trouble -free operation
selenium rectifiers give!
Replace only with

IFitiLEDICO

RECEPTOR
SELENIUM

CRECRTIFIERS

No other type of metallic rectifier has come close to their
record of billions of top performing rectifier hours.
Demand RRco. selenium rectifiers that have been proved
in the field for so many years
as long lasting original
equipment and as replacements.
There's an attractively priced Radio Receptor rectifier
immediately available from your distributors stock to fit

-

every radio and TV requirement.

No adjustments
.No mounting problems
.No call backs
.No chance of overloading other components:

Semiconcju`'tor Division

Radio Receptor Company, Ygñt
Radio and Electronic Products Since 1922
240 Wythe Ave., Brooklyn 11, N. Y. EVergreen 8-600

'G.E. Quadriphase microwave
Progress -Line mobile equipment.

and
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Test Equipment Report

V

(Continued from page 14)

se CLEAR B,
ntenna Kit5...tiiey've
4

doubled my installation business!"
Using Clear Beam Antenna Kits makes sense right from the start!
Attractive packaging and do-it-yourself label creates customer

interest in a new or replacement antenna-makes it a cinch to
sell complete installations.
Servicemen installing Clear Beam
Antenna Kits have eliminated "loose

stock" inventory problems and are
now able to price installation jobs
accurately and profitably due to
fixed material costs!

the ability to sweep the entire spectrum under test.
The evolution of the 'scope from
the simple pictorial display device to
a device that provides a display having a quantitive meaning for measurement purposes.
The old point -by -point methods of
measurements were adequate for the
old narrow bandwidth days, but we
are living in a new wide -band era
and new test equipment and test
methods are required if we are to
keep pace with industry.-Caywood
Cooley,
Corporation.

C.

Jerrold Electronics

business with Clear Beam Antenna
Kits now. Display them in your shop
show them from your service trucklet Clear Beam's self -selling antenna

equipment should be
specialized nature. The
unit should present the utmost in usefulness and simplicity in accomplishing a specific job.... This approach
makes it possible to keep one well
equipped with the newest aids.E. A. Bramsen, Seco Manufacturing
Company.

kits clinch extra installation sales
for you!

THERE

FUTURE TEST
primarily of a

Start doubling your installation

-

ARE Two main influences
strongly affecting instrument design.
The first one and the most obvious
is that standard test instruments need
to have greater accuracy than hitherto.
In other words, the day of the two to -five per cent accuracy in the midrange of the instrument has gone by.
There is a strong demand now for
instruments in the range of one -tenth
to one per cent accuracy, particularly
in ac instruments.
The second influence is the desire
for more and more versatile equipment. In other words, it is not satisfactory to put out a single function
instrument, if at all possible. This
may be clearly viewed when one
looks at the number of vacuum -tube
voltmeters recently announced. These
voltmeters are not only simply
vacuum -tube voltmeters; they are also
able to make numerous other types
of measurements. The price of this
more versatile gear, of course, has to
be more; however, there seems no
doubt that Service Men prefer to pay
more and acquire the versatility in
one instrument. Fitzroy Kennedy,
Spencer -Kennedy Laboratories, Inc.

A'

, i
X

-

Kits for Conicals, Arrows, Yogis, Dipoles, UHF, VHF

complete with mast, lead-in and ail necessary hardware ready to Install

CLEAR

BEAM

I

THE FUTURE OF TEST INSTRUMENT DE-

ANTENNA CORP.,
CANOOA

PAP.K,

CALIF.

Warehoùses In Seattle, Portland, San Francisco, Honolulu, Dallas, Kansas City, Deiuolt, Baltimore
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for the TV Service Man
appears in those products which can
produce daily profits for his business.
The use of time and labor saving

VELOPMENTS

devices are a must for the successful
TV Service Man-Carl Korn, B&K
Manufacturing Company.

and measuring
with exceptional accuracy: To me it
seems to be the clearly indicated
trend in test instruments. There is
less time than formerly for fussy readings and involved computations.
Earlier equipment called for elaborate
manipulations, complicated readings
and painful translations into practical
terms. But no more.
A case in point is a recently -developed lc checker. The original
idea was an easier means of checking
capacitors and other components even
in their own circuitry, without disconnecting units, in some instances.
Encouraged by the enthusiastic reception of the basic idea, there has
been designed a new version-that is
simpler, faster, smaller, more accurate,
and still at within -reach price; typical
of the general trend in test equipment.-Charles Golenpaul, Aerovox
Corporation.
EFFORTLESS CHECKING

KES E R

Absolutely non -corrosive and
non-conductive, KESTER
"RESIN -FIVE" CORE SOLDER
contains an activated type of
resin that gives you that fast,
positive action on all your
jobs .
including the most
difficu"t.

KESTER SOLDER COMPANY
Chicago 39, Illinois
Brantford, Canada

4248 Wrightwood Avenue

Newark 5, New Jersey

TV Service Shop
(Continued from page 25)

and in San Francisco, indoor antennas
often suffice as there are no mountains
between the major stations, channels
4 and 5, and viewers. We in Concord,
however, are on the east side, or the
mainland side, of San Francisco Bay.
Between us and the bay are several
ridges that rise approximately 1,000
feet in height and therefore prevent
line -of -sight conditions between San
Francisco and Concord. Channel 13,
on the other hand, is located on top
of Mt. Diablo; over 3,000 feet high,
which is almost within high -power
rifle distance of Concord. However,
channel 13 is to be moved to the San
Joaquin Valley east of here soon, so
we will be deprived of that particular
channel. Many of our customers are
able to pick up signals from stations
on channels 3 and 10 in Sacramento,
which is about 70 miles away.
We buy only advertised brands of
tubes, parts, and test equipment. No
off -brands, no surplus, no dubious
merchandise for us. In this highly
competitive industry, if you want to
keep your customers and if you want
your customers to refer others to you,
we have found that you must not only
know your business technically, but
you must use only the highest quality
parts and tubes.

PRINTED CIRCUIT

OSCILLOSCOPE KIT
FOR COLOR

TVl

OCheck the outstanding engineering design of
this modern printed circuit Scope. Designed

for color TV work, ideal for critical Laboratory applications, Frequency response essentially fiat from
5 cycles to S Mc down only 11/2 db at 3.58 Mc (TV
color burst sync frequency). Down only S db at 5
Mc. New sweep generator 20-500,000 cycles. S
rJwa the range usually offered. Will sync wave form
display up to 5 Mc and better. Printed circuit boards
stabilize performance specifications and cut assembly
time in half. Formerly available only in costly Lab
type Scope. Features horizontal trace expansion for
observation of pulse detail
retrace blanking amplifier
voltage regulated power supply
3 step
frequency compensated vertical input
low capacity nylon bushings on panel terminals
plus a
boa of other fine features. Combines peak performance and fine engineering features with low kit cost!

-

-

deetriedee

---

T

V

SWEEP GENERATOR KIT

©

-

ELECTRONIC SWEEP SYSTEM
A new Heathkit sweep generator covering all

frequencies encountered in TV service work

(color or monochrome). FM frequencies too! 4 Mc
220 Mc on fundamentals, harmonics up to 880

Mc. Smoothly controllable all -electronic sweep system. Nothing mechanical to vibrate or wear out.
Crystal controlled 4.5 Mc fixed marker and separate
variable marker 19-60 Mc on fundamentals and 57180 Mc on calibrated harmonics. Plug-in crystal included. Blanking and phasing controls
automatic

-

--

-

constant amplitude output circuit
efficient attenmaximum RF output well over .1 volt
uation
weedy improved linearity. Easily your best buy in
sweep generators.

A

COMPANY

SUBSIDIARY OF DAYSTROM, INC

BENTON HARBOR 11, MICH.
WRITE FOR FREE CATALOG
...COMPLETE INFORMATION
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ROHN

towers

Give what the buyer
WANTS

the

pat. pending
Mlb

HOT

DIPPED
GALVANIZED
UNEQUALLED

e-

popular

ROHN No. 6 Tower

land ROHN Package Towers) feature the exclusive "Magic Triangle"... the machine produced
triangular tower bracing that adds ruggedness,
sturdiness and dependability far above any other
similar tower!
And, speaking of "similar" towers, there are
NONE, in existence. ROHN "Superior Design"
Towers are far ahead with more exclusive features ... with more research .... with greater
acceptance than any other tower!
See a ROHN Representative or Authorized
Distributor for the FULL Rohn Story .... it's one

DESIGN!
LIFETIME
OF

DEPENDABLE
PERFORMANCE

you should know!

These 3 BIG sales features are ROHN Exclusives ... features that have been proved
positively. Sell-recommend-install ROHN
... the world's largest manufacturer of this
type of tower ... you have the BEST by far!

.AII models of Rohn Towers
are suitable for home TV
tal(ations... makes pos=
le elimination of go%
res to give a self -support
installation of gleaming
Ivanized steel'
-

ROHN Manufacturing Co.
116 Limestone, Bellevue
IMP

MOW

Peoria, Illinois

--- --- ---Alm

MOM

OEM

MAIL THIS COUPON FOR

-«IMP

MN.

Ph:

4-9156

-- -- MI.

MM.

FREE LITERATURE

116 Limestone, Bellevue
Peoria, Illinois
Gentlemen: Please rush me complete details on
the full line of Rohn Towers and Accessories.

.

,nr>
Mtn!,

,'te
t.,lal
r,\ cr
,r- larr ..te., .«,..al
.ahlr
It.,hav r.vtaI,
>hoH. ;« .,mph r. Ini. on
C1u.11n,2, all 1s ;«-. irvtalL,lv,lu
.ya,:dAYoaIII

Y«r.vt

Manufacturing Company

Rohn

r

.ttt. «t'.., c

It,

Firm

Name

PROUDLY DISPLAY THE NEW DECAL
aáui. ut v. lwtaa
vtuJ
+1c. <rin .,1"' :,r.r;t,,Ì_t, t:

Title

a

Address
City

36

State

SERVICE, MARCH, 1957

www.americanradiohistory.com

CATALOGS -BOOKS
TILE HICKOK ELECTRICAL

INSTRUMENT

Co., 10521 Dupont Ave., Cleveland 8,
O., has published a bulletin ( form 415)
describing a portable electronic volt ohmmeter. Equipment has a curved
plastic face and is designed to lie flat
in normal use. Has a single -unit, multifunction range selector that is color
coded to facilitate use. All dc ranges are
zero -center design. No batteries are required.
a

a

BETTER and FASTER
ALIGNMENT

Fe.

(Monochrome or Color TV and FM)

...with the PRECISIM>N Model 220
MARKER -ADDER

a

An accessory instrument for
improving the accuracy and
versatility of the conventional

49 Bleeker
St., New York 12, N. Y., has released
three pages of reference sheets listing
exact yoke, coil, flyback and transformer
replacements for Admiral TV sets. Close
to 200 Admiral chassis numbers are
covered, along with 34 yoke and 32 flyback part numbers designated by the set
manufacturer. All are cross-referenced.
ROGERS ELECTRONIC Como'.,

*

UNIVERSITY

a

out distorting the sweep
INC.,

o

SERVICE INSTRUMENTS CORP., 171 Official

Road, Addison, Ill., has announced a
new system of distribution on transistor
charts and booklets featuring up to six
mailings a year for $1.00. Information
released will include data on transistors
and test methods developed for new
crystal diodes, selenium and silicon rectifiers.
a

response curve.

80

South Kensico Ave., White Plains, N. Y.,
have issued a bulletin covering uses for
portable soundcasting systems. Two
models are discussed: portable with a
hand microphone and pistolgrip, a combined loudspeaker -microphone unit.
a

marker generator and 'scope.
Greatly increases the accuracy and speed of RF and IF
alignment of color and monochrome TV, as well as FM.
Permits use of large -size,
highly visible markers, with-

a

LOUDSPEAKERS,

a

sweep generator, signal -

I Eliminates the need to con-

nect the marker signal

generator to the tuned circuits of the receiver.
Makes the marker pip fully visible in traps and at other zero response
points. Simplifies and speeds adjustments at these critical points.
Prevents marker signal from overloading the receiver tuned circuits .. .
preserves the true shape of the sweep response curve.
Model 220: In attractive, rugged, blue -grey, ripple -finished steel cabinet.
Size: 57/8" x 73/4" x 31/2". Complete with 4 connecting cables and comprehensive manual. Ready to operate. 115 volts 50/60 cycles.
$5250
Net Price:
Code: Nymph
Shipping Weight: 7 lbs.

PRECISION Model

...and the

THE SEMICONDUCTOR PRODUCTS DEPARTMENT, General Electric Co., Syracuse,
N. Y., has published a 64 -page transis-

a

- PREC;>J;e s' ',rm.,/ 534
rauh"

4a499,

rl.eiassurvit
anE

MOMOC+MOM4

n

-

.

a

W. SAMS AND CO., INC., 2201
East 46th St., Indianapolis 5, Ind., has
announced the release of a TV troubleshooting handbook, entitled Pin Point
TV Troubles in 10 Minutes, published
by the educational book publishing division of Coyne Electrical School, Chicago,
HOWARD

Ill.

Handbook describes a system for
locating TV receiver troubles, which is
said to make it possible to analyze over
700 problems which may cause 70 basic
types of faulty pictures ... Explanations
of circuits and designs used in the majority of all TV receivers produced since '53
accompany the tables of symptoms and
causes. Illustrated and described are
methods for checking performance of
Convarious parts or components. .
tains 299 pages and is priced at $3.95.
.

valuable, time -saving accessory instrument for single and multiple bias
substitution in color and monochrome
TV alignment (AVC, AGC, Chroma).
Provides four simultaneous bias voltages. Each output is individually
adjustable and well filtered from a
voltage-regulated source.
15 volts
Three controls for 0 to
One control for 0 to -150 volts.
1 Eliminates all need for makeshift battery hook-ups and other cumbersome
temporary bias supply arrangements.
Model 230: In custom -molded phenolic
case with satin -brushed aluminum panel.
Complete with all connecting leads,
VR tube and manual. Size: 53/8" x 7" x
21/4". Ready to operate. 115 volts 50/60
cycles. Shipping Weight: 4 lbs.
50
Net Price: *PL 1
Code: Naomi
A

tor manual. Nineteen circuit diagrams
ranging from a one -transistor audio amplifier to a six -transistor superhet receiver are included with complete parts
list. A cross-reference chart for replacement of transistors in current transistorized radios of all manufacturers is also
included. Booklet is priced at fifty cents.
a

230

(voltage regulated)
MULTI -BIAS SUPPLY

a

...

See the complete PRECISIO.\ line of signal generators, cathode-ray oscillographs, vacuum -

tube voltmeters, volt-ohm-milliammeters, tube testers and accessories for all phases of
electronics, radio communications, color and monochrome TV, etc.
/'R///1///.41,1,141110

Jell,Jrr?!eira,aey

J

PRECISIONApparatus

Company, Inc.

70-31 84th Street, Glendale 27,

L.

I., N. Y.

Cables: MORHANEX
Export: 458 Broadway, New York 13, N.Y., U.S.A.
Canada Atlas Radio Corp. Ltd.
50 Wingold Ave., Toronto 10, Ontario

.

F

On display at leading electronic parts distributors

O/
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World's Largest Maker
of Automobile Antennas

=¡

presents

e

e

e

AND MOST COMPLETE LINE FOR '57

THE WORLD'S FINEST

Giving You Super -Quality Features, Super -Quality Materials
and Super -Quality Construction in Every Antenna

TENNA BASES TENNA MASTS TENNA CABLES
-

cve tice F.a,eceet
Wa,? to.4xeta,e2,/
-

Q/retle
Fuceet nCa,cle./

a,te To-72

Masts are of heavy brass tubing

Every Tenna Antenna

with lustrous triple chrome plating.

with a

Seated gaskets prevent water

coaxial cable with polyethylene

ee

Take

Screw -Ball

your choice of

with

split -

washer or unique Ball and Rocker mounting
bases. Both mount easily, quickly from the rop.

Only one mon needed. Saves time and money!

insulation, fully shielded and con -

Bred with waterproof Vinylite.

Sturkki

%Zalltga

FOR DUAL OR SINGLE REAR

With TEAR -DROP

MOUNT INSTALLATION

For front fenders, rear fenders

Available in
"DRESS -UP" AND

or rear deck installation.

ACTIVE MODELS

Famous "Screw -Boll mounting

Packed in

base.

20

section, rear fin

3

beautifully

antenna,
tip.
with

Equipped

built-in

with

75MMF

15

cable

ft.

33°

condenser.

angle harmonizes with speed lines of modern
cars. Len.

10"-27".

S'ciiecv-Baß
Tops 'em all for

Mounting Ease!
"ball"

The

angular

assures

adjustment for every cowl or

fender contour. 30

Sweep

Back.

"Split -Washer" provides

The

Model

Description

economical top -mounting by one

Sec.

Len.

TRMD

Single "Dress -Up" (no cable)

NT -3

3

23'-57"

48"

TRM-27

Single Rear "Active" 15' cable

Model

Sec.

Len.

NT3-15

3

23"-57"

180"

TRMT-A

Dual Rear "Active" 22' cable

EZ-2

2

TRMT

Dual Rear, One "Active" IS' cable

EZ3

3

25"-49"
73'-57"

Model

Cable

Carton

TENNA/

TENNA

%NOfGGtiGCti
with "BALL & ROCKER"
MOUNTING BASE

COLLAPSES to

N

TENNA

WHEN LOWERED!
Ball & Rocker Mounting

Holds angular adjustment permanently. 40 Sweep Back,

Seamless

Sea.

Len.

MH3B-36
MH3B-48
MH3B-54

3

M1-1-30

3

23"-57"
23"-57"
23"-57"
25"-70"

3
3

Coble

36"
48"
54"
36"

36"
36"

De Lu/e

Mounts entirely from outside.

Model

Cable

TENNA

SIDE COWLS

1,'

All

shield

tube

Base.

Detachable radar type cable.
40° Sweep Back.

FD -3
FD -3A

Sec.
3

Len.

I"-55"

REPLACEMENT
MAST

insulators.

reduces

capacity losses.

Model

n,elul construction with Senile

over broken portion of old

Detachable cable' with speedy

Fits

screw fittings.

masts.

Model

Sec.

Len.

Cable

RAD -3

3

48"

RAD -4

4

29"-70"
29"-92"

RAD -5

5

29"-112"

Coble

Allen wrench furnished to tighten
set screws for easy installation

Tte, ElinifiltahumbeettiiAge eo.
38

,uer..antre

TENNA
chrome plated from base to

Lovely
Display

Sweep Back.

"Q"

high

Special lubricants eliminate rattle.

TENNA

AND WORKMANSHIP
ARE GUARANTEED
FOR THE FULL LIFE
OF THE CAR!

equipped

leakage.

TENNA
MOUNTING BASE

is

type

Rodar

TENNA MATERIALS
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36"
36"
36"

Model
RA -3

Sec.

Len.

3

23"-57"

7580 GARFIELD BLVD.
CLEVELAND 25, OHIO

Small Store -Office Announce -Music Sound -System Installation -Repair

by JACK DARR
AN INCREASING NUMBER of small fac-

tories, stores, doctor's and dentist's offices are installing commercial sound

systems to provide for background
music and message distribution.
The design and installation of such
systems represent an ideal opportunity for the radio -TV Service Man;
the installations are simple and a substantial of percantage profit obtains.

Cartridges

The primary consideration in a
sound setup is the overall quality of
the system; the purity of the sound
reproduction and serviceability of the
major components.
One part of the system where quality pays off is in the record changer
and its cartridge. The best that the
estimate will stand should be bought.
One should always use a diamond
needle; even the best of the synthetic
jewels (sapphire or ruby) will wear
out in a comparatively short time
under the long continuous service demanded of this type of installation
8 hours a day or more, every day.
The diamond also serves to protect
the records from damage by worn
needles and provides a very good selling feature.
In many systems that we have installed, 6 x 9 oval pm's were found to
provide very good results. In our jobs
we've used the auto-radio rear -seat
speaker types which come in kit form
with metal grilles. The speakers have
a common 3.2-ohm voice coil and are

Seedles

rated around 5 watts. The grilles make
it possible to give the installation a
professional appearance.

were installed in the ceiling of each
room. Wiring was run through an
attic, dropped into an air -conditioner
closet and then through the wall into
the office, the original location chosen
for the amplifier. (Later the amplifier
was moved into an operating -room
area for greater convenience in making volume adjustments; it was installed on a high shelf on the wall.)
To install the speakers, holes were
cut through the ceiling, from below,
using a small sabre -blade power saw.'
This tool was found invaluable for this
type of work; on this job alone six
holes were cut through the ceiling in

Typical Installations

-

One installation completed recently was made in a dentist's office building which had a reception room, three
operating rooms, a laboratory and an
office.
All ceilings were covered with celo -

tex tile (12" square) , and the attic
was insulated with rock -wool blankets.
Only a moderate volume of sound, but
with good fidelity, was required. To
meet this specification, the speakers

(Continued on page 54)

'Wen 550.

1

AMPLIFIER installed in store.
Record changer

I

II

IcyI

/

Amplifier

is

visible behind amplifier. Upper controls are bass, gain
and treble; control
in center at bottom
of panel is radio phono switch.

aerating

Changer

Rodio

I

Room

1

Office
'Amplifier
Loboratory
Operating
Room

O

Operating
Room

FLOOR PLAN of dentist's office building in which sound
system was installed. Circled numbers indicate position
of speakers mounted in ceiling. Dashed outline shows
original location of amplifier in office, which was moved
later to operating room 1, as shown. Speakers were connected in series-parallel to raise impedance.

o

Reception Room
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D ea -fiere,
Nationwide campaign breaks to bring you
tremendous sales and profits on

r-Clearest, Most lifelike picture for
any TV. And only Philco gives you
this double edged selling tool
Philco Star -Bright 20/20 is the
picture tube that's BONDED to
all new picture making parts
full year replacement warranty.

...

only
have
plus
This

offers double protection to
your customers.

Be

Philco Corporation Accessory Division

"A"

Street

&

Allegheny Ave.

Philadelphia 34, Pa.

/

Please send information on Philco Star -Bright
20/20 Aluminized Picture Tubes.

NAME
ADDRESS
CITY

ZONE

Millions of TV set owners will be
told to phone service dealers immediately for
a picture tube replacement
For 8 consecutive weeks the Philco Star -Bright 20/20
Aluminized Picture Tube story will be told in TV Guide...
reaching millions of TV set owners each week. This means
big replacement business for you. Have stock on hand and
prepare to cash in.

ready when your phone starts ringing! See your Philco
Distributor or mail this coupon at once!

PH I LCO CORPORATION
ACCESSORY DIVISION

STATE

S-357

www.americanradiohistory.com

PHILA. 34, PA.

1

UHF -VHF
DESIGN

APPLICATION

INSTALLATION

SERVICE

Tuning-Element Indoor DipoleI I I I I I I I I I I I I I I I111111111111111111111111111111111I I I I I11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111li

usually face a number of receiving variables that can
affect performance.
Transmitted signals are often scattered and attenuated, and thus the
antenna is beset with more than one
signal due to multiple reflections.
Since these signals differ in both amplitude and phase, they give rise to
standing waves. In addition, antenna
orientation is affected by varying
planes of polarization. Furthermore,
it is difficult to predict the net result
of all these effects. Often, movement
of an indoor antenna only a few feet
produces an entirely new pattern of
reception which changes for each
channel.
To solve these problems, antenna
engineers have introduced a number
of innovations in the design of the
INDOOR ANTENNAS

ll

WANTENNA DIGEST

Design-Application Report on Variable -Control PW-

d 1111111 I I

!L

f

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111

basic dipole. Some of these developments have revolved about the use
of a stub to tune the antenna; in some
types the stub has been located in

the antenna aperture. Loading of the
dipole has also been tried to achieve
resonance.
Recently in another approach to
the problem, an antenna' was built
with a printed -wiring configuration
that could serve not only as a stub,
but for antenna loading. And to make
the antenna adaptable to the variable
conditions in a room, a 12-position
switch was tied into the printed -wiring assembly.'
The printed-wiring tuning element
developed for the antenna is shown
in Fig. 1. The equivalent circuit of
this item is detailed in Fig. 2 (p. 46)
On the lower channels, the circuit is
.

largely inductive and on the higher
channels mostly capacitive. This circuitry has the effect of providing an
impedance which approximates the
conjugate of the antenna impedance;
this, it is said, serves to decrease the
losses in antenna reactance. When
the printed-wiring section is placed
across the dipole terminals, it acts like
the conventional stub; however, it is
claimed to be more effective due
to its location outside of the dipole's
sphere of action.
The selector switch is used to establish a circuitry link that will pro -

(Continued on page 46)

Terminals

Phenolic
Board

Copper Circuit
Etched on
Board

*Based on field notes prepared by the
antenna development department of JFD.
'JFD Magic Genie.
'The various positions are numbered
for reference to facilitate resetting.

4
CHECKING PERFORMANCE of pw tuning -element indoor antenna in JFD antenna lab, left to right: Ed Finkel, sales
manager and Simon Holzman, chief engineer, antenna development.

FIG.

1:

PRINTED -WIRING tuning element
of indoor antenna.
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UHF

Oscillator Tubes
by J. W. RUSH

Circuit Development Supervisor, General Electric Company
,1111111111111111111111111111111111111111

concerned with the use
of vacuum tubes, he often fails to remember that they function differently as amplifiers and oscillators. In
many cases the tube will amplify, but
fail as an efficient oscillator at the
same frequency. In the development
of a new oscillator tube and in the
WIZEN ONE is

servicing of a production type, a clear
understanding of the requirements of
an oscillator is necessary. Unfortunately, in most cases these requirements can not be easily determined or
measured.
In general, an oscillator tube should
have a low amplification factor, rea -

;%'er{

CRT
Quickly Spots and Corrects TV
Picture Tube Troubles Without
Removing Tube From the Set
TESTS the

picture tube for

oll the important factors
which determine the quality
of the tube.

emission
and brightness.
RESTORES

REPAIRS inter -element

shorts and open circuits.
Checks leakage.
LIFE TEST checks gas content
and predicts remaining
useful life of the picture tube.

GRID CUT-OFF reading
indicates the picture quality
customer can expect.

QUALITY DESIGN makes it
easy to use. Provides
quick reading at a glance.

,,111111111,13,111111111

sonable transconductance, and low
interelectrode capacitances. These
data can be found in the tube manual. However, these factors alone do
not sufficiently define the oscillator
performance of the tube.
One of the tubes predominantly
used as an uhf oscillator is the 6AF4;
the 2AF4, the 6AF4A, and the 6T4
have also been designed for the same
applications. Most of the critical factors that determine the oscillator performance of a tube are best determined at the highest frequencies, and
since the 6AF4 was designed for uhf
service, this tube makes a good case
study.
Before a tube can be evaluated as
an oscillator, the proper test procedures must be determined. It has been
found that the usual power output
tests are useless to describe a local
oscillator tube. Since the fundamental
requirement of such an oscillator is to
inject a signal into a mixer, it is necessary to evaluate the tube with respect to its ability to operate in this
function. The level of oscillator injection into the common diode mixer
is measured by the magnitude of diode mixer current.
For the sake of simplicity and circuit reproducibility, it is easier to
evaluate an oscillator as a function of
grid current. The values of grid current can then be used to predict the

400 PROVES REAL MONEY-MAKER

Here's what Joe Driscoll of TV Trouble
Shooters, St. Paul, Minnesota says: "It has
made more money for us than any other
instruments, with the possible exception of tube
checkers. We make an additional charge each
time we use the instrument in the home to
check or correct picture tube conditions.
We have been able to convince customers much
easier that their old tubes need replacing
and have enjoyed a nice profitable business
from the sale of new picture tubes without
leaving any doubt whatever in the customer's
mind that he needed a new tube"
This is typical of the experience of thousands
of servicemen using the CRT 400. It cuts
service-operating costs...brings new profits...
builds customer good -will.., quickly pays
for itself. Also saves money on TV set trade-in
reconditioning. Has 41/2 -inch
95
plastic meter. Easily portable. NET

$54

See Your Distributor today or Write for Bulletin No. 400- S

Makers of CRT, DYNA-QUIK, DYNA-SCAN and CALIBRATOR

B & K MANUFACTURING CO.
3726 N. Southport Ave. Chicago 13, Illinois
42
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FIG.

1:

OSCILLATOR test unit for 6AF4

uhf tubes.

diode mixer currents when the tube
is used in a similar circuit.
During the manufacture of any
vacuum tube, the usual static characteristics, such as I,,, Gm, and ii., are
carefully controlled. If the tube is to
be used as an oscillator and the grid
current can be correlated with the
static characteristics, no special testing would be required.
To control the oscillator grid current of the 6AF4 in production and
to insure a high quality tube, a standard oscillator test circuit is used. Fig.
1 shows the bottom view of this tester; Fig. 2, the circuit diagram. Two
parameters are measured; oscillator
grid current, and frequency of oscillation. The grid current is measured by
a current meter, Is, and the frequency is determined by a wavemeter
schematically shown in the lower part
of Fig. 2.
Tests have revealed that high plate
current tubes give good oscillator activity. In the test oscillator it was
found that the high plate current
tubes were low in frequency. The frequency of oscillation must be controlled as well As the level of oscil-

properly lubricated, and the Q of the
resonant elements are high. Under
these conditions, the tuner is performing properly. After a period of
time the elements become dirty, the
contacts are scratchy due to long use,
and the tube has aged somewhat. As
the efficiency of the overall circuit
falls due to these causes, the plate
current climbs. Under these conditions, the life of the tube is affected,
and the tube finally fails due to this
cumulative effect. When a new tube
is inserted, the oscillator activity rises
to an acceptable value and the TV
set begins to perform properly. The

plate current of the new tube is somewhat higher than when the tuner was
new, and the second tube will fail
sooner than the first.
If the Service Man is plagued with
a TV set that is using 6AF4's, several
things can be done. The uhf tuner
should be properly cleaned, and if
any sliding contacts are used, they
must be cleaned and properly lubricated. A new 6AF4 should be inserted and the tuner reassembled. All
tuner shields or covers should be replaced. As in most cases, any electrical tests are meaningless if the tuner
(Continued on page 53)

TV HARDWARE
with Di -Chromate Finish

EVERYTHING YOU

NEED... QUALITY MADE

FOR PROFITABLE INSTALLATIONS!

lation.

It has been pointed out that the
usual static tube tests are inadequate
in the plant and in the service shop.
The question then arises: "How can
Service Men test the 6AF4 or similar
types?" The usual procedure is to re
place the tube and see if the set performs. However, the proper procedure
requires a more careful analysis. Unfortunately, the difference between
marginal operation and designed performance cannot be easily determined.
This, in most cases, leads to the assumption that the tube is at fault.
When a uhf tuner is new, the tube is
good, the circuit elements are clean,
the contacts, if present, are clean and
E

r

E,

ROOF MOUNTS

STANDOFFS

1,

Di -Chromate Finish
Prevents Roof Streaks

b

(100
.rmfn

,

All Telco TV Hardware is built and
finished to last regardless of the
rigors of weather, climate or usage.
Quality features at a price that

r

makes your TV installations profitable. Insist on TELCO for all your
hardware needs.
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YOUR JOBBER HAS COMPLETE TELCO
HARDWARE STOCKS ... SEE HIM AND SAVE!

CIRCUIT DIAGRAM of 6AF4 test
oscillator.

TELEVISION HARDWARE MFG. CO.
Division of G -C
400 South Wyman Street

Textron Inc.
Rockford, Illinois
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Transistor Replacements

..

ACC

Transistor -Circuit Changes

.. Transistor Audio Distortion Cures
circuit had 100,000 and 15,000 ohm resistors. These values should be
changed to 47,000 and 4,700 ohms,
respectively. This in effect supplies
more agc voltage to the mixer and first
if. In addition, the lower impedance
bleeder will reduce the variation in
current drawn by these transistors.
On a receiver that seems to be excessively sensitive and possibly exhibits some characteristics of 910 or
1365-kc tweet, it can be cooled off in
the following manner. The initial run
of these units had a 560 -ohm resistor
bypassed with a .05-mfd capacitor in
the emitter leads of the 2N94 mixer.
Later, a 10 -ohm resistor was put in
series with the 560 -ohm resistor; but
this 10 -ohm resistor was not bypassed.
Still later, a 22 -ohm resistor was substituted in place of the 10 -ohm resistor.
In the circuit presently being used,
the 560, 10 ohm and 22 -ohm resistors
have been eliminated and in place of
them Zenith is using a 3900 -ohm resistor bypassed with a .05-mfd capacitor in the emitter lead of the mixer.
In the Zenith 7XT40Z1 models, the
2200 -ohm bias resistor in the 121-17
second if transistor was 4700 ohms.
It has been changed to 2200 ohms to
reduce tweet, by slightly lowering
gain.
final

WHILE TRANSISTOR failures have been

found to be comparatively low, Service Men should maintain a basic inventory of replacement transistors
as these items are not always available on the open market.
Reporting on the variety of special
types used, the Magnavox service department noted that in the AM -2 personal portable, fourteen different types
were specified, as shown below in
table 1.
AGC Transistor Circuit Modifications
IS new and improvements are continually being discovered. In the Zenith 7XT40 chassis
(Royal 500 series) engineering has
improved the agc system as well as
other portions of the circuitry.
Originally the bias bleeder on the
first if stage was 100,000 ohms and

TRANSISTOR CIRCUITRY

15,000 ohms plus a 2000 -ohm volume
control from B+ to ground. The agc
bypass of 3 mfd was at the junction of
the 100,000 and 15,000 -ohm resistors
which meant that 15,000 ohms was in
series with the agc current. During
production the amount of agc was
found to be insufficient. The bias
bleeder was then changed to 100,000,
4,700, 4,700 ohms and 5,000 ohms
for the volume control. The agc
bypass of 16 mfd was put between
the two 4,700 -ohm resistors. This increased the amount of agc applied to
the first if stage and at the same time
served to maintain approximately the
same dc operating point.
In the event you do not wish to
modify the circuit as described, it is
suggested that when servicing sets
which exhibit agc and overload problems, the bias bleeder of the first if
stage should be changed. The orig-

Model

CR729A/0

Application
Converter
First if

2N172
2N145
or
2N146
2N146
or
2N147
1N295
2N238/310
353

Second if
Second detector"
Audio driver
Audio output (2)

°Chassis not stamped with model number are CR729AA.

Model
CR729A
2N172
RO2

2N238/310
2N185

transistor model 8 -BT 10K audio distortion has been found
because the 3600 -ohm resistor (R)
has increased in value. This resistor
is in the bias circuit of the output
IN THE RCA

transistors, and because the output
transistors are in a class B circuit,
even a small increase in bias may result in distortion.
For best results, a selected resistor
should be used for replacement. Use
(Continued on page 47 )

Model
CR729CA
2N252
2N253

or

RO3
RO3
or
RO4
1N295

Curing Audio Distortion in
Transistor Radios

100,000

15,000

Ohms

Ohms

2000 Ohms
Volume Control

B.

T3Mfd
100,000

_

1

4700

Ohms

Ohms

B

4700

2N254

Ohms

T16Mfd

5000 Ohms

Volume Control

-

1N295

2N238/310
2N185

**Germanium diode.

(Above)

ORIGINAL (top) and modified age bias bleeder circuits (bottom) in Zenith trans-

istor model 7XT40. Altered circuit was
Table

44

1:

Assorted transistors used in Magnavox AM -2 portable.
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found to improve effectiveness of age

television's most dramatic

indoor antenna

Directronic
the ultimate in beauty

and performance
Handsome cabinet in choice of traditional
walnut, contemporary blond or smart ebony
tones. Four -section extendable gold tone staff
with 360° Roto -Tilt adjustment; the exclusive
Snyder 12 position Directronic® Beam Selector
For black & white and color, all channels.
10-day money back guarantee. Insured by the
world's largest and oldest insurance company.

,//
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,
PATENTS

PENDING

-

PHILADELPHIA

LOS ANGELES

TORONTO

EXPORT: ROBURN, NEW YORK

SERVICE, MARCH, 1957

45

MORE TV SIGNAL GAIN AT LOWER COST
FOR ALL VHF

INSTALLATIONS...
Automatic Broadband
VHF BOOSTERS and AMPLIFIERS

Whether you need signal amplifiers for a 2000 -set master TV system or
a booster for a single TV receiver, there's a B -T unit that's designed for
the job.
Most TV technicians and installers will say 'amen.' They have learned that
they can rely on products bearing the B -T Labs symbol. Rigorous factory
quality control of construction, gain and match assures dependable and
uniform performance of each product that goes out into the field.
And for positive proof of

® superior engineering ...

2,710,314
2,710,315

¡

covering automatic broadband circuits

and relays have been granted to
2,609,466 Blonder -Tongue.

Exclusive patents:

'

Check to see which one of these units will clear up your specific signal
gain problem.

VHF AMPLIFIER

Model MLA

Powerful all -channel VHF cascode amplifier with more
than 37 db gain. Has variable gain controls for equalizing high and low bands. Output on each band: 1.25
volts RMS, flat to within 2 db. Self -powered. Matched
input. 75 -ohm coax fittings at input and output. When
used with MAGC maintains constant output level.

TV Antennas
(Continued from page 41)

vide the best signal reception for a
particular channel at a specific location.
Examples of some of the switching
arrangements possible are illustrated
in Fig. 3. In a we find the stub completely disconnected and a simple
dipole is in operation. In the arrangement in b only one half of the dipole
is connected to the TV receiver. Both
halves of the dipole are connected to
the same leadin wire and the other
is left open in diagram c. The d configuration shows the pw element in
series with one leg of the dipole.
Fig. 3e illustrates the use of the
printed -wiring element as a load on
one side of the dipole. Another arrangement in which the unloaded side
of the dipole is not connected to the
TV receiver is shown in f.
Freedom of orientation is provided
by hall and socket joints at the base

$132.50 list

COMMERCIAL ANTENSIFIER Model

CA -1

popular broad band VHF amplifier for antenna and
line applications. Gain: 26 db on low band and 24 db
on high band. Low noise circuit. Matched 75 ohm and
300 ohm input. Gain control. Self -powered. $84.50 list
A

ANTENNA BOOSTER Model

AB

with Remote Control
More than 25 db gain. Most popular broadband antenna amplifier in weatherproof housing with mast mounting bracket. Remote control power supply
located near set. Furnishes either 24 or 110 volts to
amplifier, as desired. Single line carries power 'up'
and signal 'down.' 'On -off' is automatic with TV set.
Swing down chassis for easy servicing.
$99.50 list

HOME BOOSTER Model

HA-3

Provides more than 16 db gain. Automatic 'on -off'
operated by TV set. No tuning. Features low -noise,
push-pull, broadband circuits. Self -powered. $47.00 list

Ibis typical Response Curve means superior performance
- greater gain with lower noise, flatter response, minimum maintenance repro ements, and lower initial cost.
db
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BLONDER -TONGUE LABS., INC.
9-25 Ailing Street, Newark 2, N. J.

Industrial TV Cameras TV Systems VHF and
UHF Amplifiers and Converters TV Accessories

2: EQUIVALENT CIRCUIT of the
printed -wiring assembly illustrated in
Fig 1 on page .11.

FIG.

of the dipole. Soldered connections

are used throughout, except at the
base of the dipole where large area
self -wiping contacts are used.
The antenna has been so designed
that it can be mounted on the rear
of wooden or metal cabinets through
the use of wood screws, machine
screws or adhesive.

( \
e3r 1l
FIG.
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i
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EXAMPLES of switching available
pv, element and dipoles.

with

Servicing Helps
(Continued from page 44)
of a resistor which is less than 3300 ohms can result in a large increase of
no -signal current. Distortion will become noticeable if the resistance value
is raised much above 3600 ohms.
Resistance measurements in a cir-

Hot -and -humid or cold -and -damp .. Aerovox "DURAMIC" Capacitors
give you "trouble -free" operation even under the most adverse
weather conditions. You avoid costly call-backs when you
specify -and -buy "DURAMIC" capacitors because the severe -service
characteristics are built into each capacitor.

cuit containing transistors will often
result in misleading indications and
may possibly damage the transistors.
All transistors should be removed from
the chassis before making resistance
measurements.
Collector or emitter -current measurements can be used to determine
operating conditions if an accurate
low -range sensitive voltmeter is not
available for bias measurements. The
no-signal emitter or collector current
of each of the output transistors
should be 1.5 milliamperes with a
new battery. A bias voltage of .13
volt is required at that current drain.

AEROVOX "DURAMICS"

-

Localizing Capacitor Trouble
(Continued from page 24)
typical ohmmeter. Some ohmmeters
would not provide an indication of a 30megohm leakage resistance; in this circuit this leakage would apply 10 volts
positive bias to the grid of the tube. A
high-resistance ohmmeter circuit is needed for this measurement. The range
must be high enough (30 to 10,000
megohms) to permit the acceptance testing of all types of capacitors, and for
checking insulation of wires, cables, and
transformers, too.

.

...utilize

a dense steatite case to provide exceptional
protection against humidity. All terminal lead wires are firmly
imbedded into the end seals so that they will not pull out or
work loose even under the most severe operating conditions.

AEROVOX "DURAMICS"
... have that exclusive Aerovox end -fill

which will not soften

or flow nor separate from the case at any rated temperature.

AEROVOX "DURAMICS"
... have excellent power -factor, insulation

resistance

and temperature characteristics. Operating temperatures

from -55 C. to +85 C. Available in 10 standard
voltage ratings from 200 to 15,000 VDC.
Your local Aerovox Distributor always carries a stock of
Aerovox "DURAMIC" Capacitors in a wide range of capacitance values and
voltage ratings. While you're there ask for your free copy of the latest
Aerovox Catalog with complete listings of all Aerovox components.

DISTRIBUTOR SALES DIVISION,
NEW BEDFORD, MASS.
In Conedo, AEROVOX CANADA LTD., Hamilton, Ont.
Export: Ad Auriemo, 89 Brood St., New York, N. Y., Coble: Auriem, N.
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Service Engineering
another

(Continued from page 33 )

ALLOR
service -engineered
product

vice easier than mobile. For example,

with the 'scope the service engineer
can see the whole pulse train that is
being transmitted or received. He
can, if he wishes, monitor any one
pulse of the train; he can see the
modulation or, with the aid of a calibrated dummy load, see how much
power he is putting out. Service engineers who have had experience on
both mobile communications and
home television receivers are in a
favorable position to accept microwave service with only a little additional training.
Simplified Controls Featured

,4// leetors
81E Not a/iée!
Only Mallory vibrators offer the
exclusive new feature .. .
electrical contacts without Contact
Buttons. Thanks to new materials
and new design, contact is
made directly between the
vibrating reed and sidearms.
This new design reduces the weight
and mass of the vibrating reedmaking this new Mallory vibrator
quieter than ever before possible.
This completely new concept
in vibrator design can give up to
100% longer life by actual field
test-and at no extra cost to
service -engineer or customer!
This new design is now being used
in all current replacement-type

In older microwave systems the
number of adjustment controls far exceeded the number one would expect
to find in a mobile system. In the
newer type of microwave system',
controls are at a minimum. There are
no new laws. Peaking the grids and
dipping the plates still hold true. The
sequence of events which take place
to produce the pulse train are automatic. There is no guess work. With
the 'scope and its accessories, such as
a marker generator, each pulse can
be checked for proper position, and
should any pulse be found out of position, one control can correct the difficulty. The days of microwave being
a knob-twiddler's nightmare is a thing
of the past.
'Such as the 2000 -mc Quadriphase.

vibrators. At your Mallory
distributor -NOW.

MALLORP.R.MALLORYACOInc:

P.
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R. MALLORY

a CO. Ins., INDIANAPOLIS 4, INDIANA

Capacitors
Controls
Vibrators
Switches
Resistors
Rectifiers
+Power Supplies
Filters
+ Mercury and Zinc -Carbon
flatteries
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FREQUENCY METER, featuring transistorized circuitry, tuning mobile radio base station for peak operation on
150 me. Meter can service multiple

transmitter installations operating on
from one to twenty channels in 25 to

me land -mobile radio service
frequency bands. (Type 5890-A; Allen
B. Du Mont Laboratories, Inc., 750
Bloomfield Ave., Clifton, N. J.)
470

1.1

SYMBOL /

OF AN ENGINEER'S

RCA offers the opportunity for you to apply your engineering talents to its
Missile Test Project at Patrick Air Force Base, Florida-"Launching Site
.of the Satellite."
Here at the world's largest missile testing laboratory, extending from Florida
far across the South Atlantic, you can enjoy professional status with the recognized leader in electronics. Unprecedented growth opportunities are offered
in various phases of data acquisition, transmission and processing, including

Radar-Communications-Optics-Computers-Timing-Telemetry.
At RCA's Missile Test Project you will enjoy professional advancement
combined with famous Florida living. You and your family will appreciate
the ideal climate on Florida's Central East Coast which allows year 'round
outdoor activities.
Let MTP become a symbol of your future!

MISSILE TEST PROJECT

..

.

.L

L'

FUTURE...

FOR INTERVIEW

DURING IRE CONVENTION
Contact our representatives
at Convention Hotel
For complete information
about this new and
challenging field, write to:
Mr. Joseph Siegel

Personnel Manager, Dept. N -34C
RCA Service Company, Inc.
Missile Test Project
P. 0. Box 1226
Melbourne, Florida

MELBOURNE, FLORIDA
Tmk
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Color -TV Installation
(Continued from page 11)

23 Separate
Heater Voltages
on the Dynamic'

JACKSON 648A
Assure Accurate
Tests for all

Series -String Tubes

...The Correct Voltage

for Every Known or
Presently Planned Type
YOU CAN MODERNIZE YOUR PRESENT

648

New 648 FV Kit provides same heater
voltages as the new 648A Tester. Only
four wires to solder. Installs in minutes.
Available from your distributor now.

JACI(SO
a N
IIICTRICAL

INSTRUMENT CO.

t

°sQviee Erg .eexed
Teei Fri u. pwi
S. Patterson Boulevard Dayton 2, Ohio
In Canada: The Canad,an Marconi Company

16.18
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voltage relatively high, but the supply is
regulated, and there is considerable current capacity in the circuit. Severe shock
will result if the high-voltage is accidentally contacted by the operator.
Corona is a serious problem, and it is
not practical to puncture the high -voltage lead to the picture tube to obtain
a measurement. Long hot arcs, which
may damage the output transformer, are
usually encountered if one tampers with
the insulation of the high -voltage system.
It should be noted that some color TV receivers use a hydrogen bleeder
tube, instead of a triode regulator, for
high -voltage regulation. The bleeder type regulator does not provide a service adjustment, and usually requires no
attention during installation procedures.
Unless there is a circuit fault which prevents adequate striking voltage from being applied to the regulator tube, the
value of the high -voltage supply will be
maintained correctly and does not require measurement. Of course, a weak
high -voltage rectifier tube can cause the
output from the flyback circuit to fall
below the striking voltage of the regulator tube.
It is sometimes supposed that regulation is employed only in a color -TV receiver to compensate for changes in line
voltage. Although this function is performed by the regulator, this regulator
also serves to maintain the beam current
constant as light and dark areas are
scanned in the picture tube. The total
beam current from the three guns is relatively large and unless regulation is
provided, the picture tube will not operate properly.
A triode-type of high-voltage regulator
requires adjustment, because the characteristics of the regulator tube vary as
the tube ages, and are also somewhat
different from tube to tube. For this reason, whenever a service call is made to
check poor convergence on a receiver
that uses a triode -type regulator, a preliminary check of the high -voltage value
should be made.
The next step in the setup procedure
involves the adjustment of the purity
magnets, provided that the picture tube
is in preliminary convergence. Unless it
is known that the tube has been rough converged before delivery, a check of
static convergence should be made at
this time.
In this operation, the output from a
white -dot generator is applied to the antenna -input terminals of the receiver to
obtain a dot pattern on the screen of
the picture tube, as illustrated in Fig. 3
(p. 10).
In most cases, the screen controls
(red, blue, and green) for the picture
tube will have been adjusted to obtain
visible output from all three guns. However, if the screen controls should be
turned down so far that one or more of
the guns is not producing visible output
on the screen, the controls should be
advanced as required; the three outputs
should be balanced sufficiently at this
point so that the dots appear white.
The screen controls for the picture
tube may be mounted on the back of
the receiver chassis, or in some cases
they may be found under an access door
or plate on the front of the receiver.
Most receivers provide screen controls
for red, green, and blue gun output, re-
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>.i;ectively, but one will encounter an

occasional receiver in which the red
screen current is fixed, and in this instance, controls are provided for the blue
and green screens only.
Many receivers provide a range of
reel -screen control which prevents setting of the red screen current too high;
but some receivers have a wider range
of screen control, and in such cases it is
important not to exceed the allowable
red -screen current. When this possibility
exists, the receiver service notes should
be consulted for they will specify a
measurement point in the receiver circuits to serve as a guide in adjustrtsent
of the red screen control. The red gun
draws the heaviest current of the three,
and if the permissible limit is exceeded,
damage to the picture tube may result.
In any case, the red -screen control
should not be turned beyond the point
at which the red dot blooms and looses
focus when the customer's brightness
control is turned to maximum.
The beam -positioning magnets or pots
are adjusted, if necessary, to obtain good
center -screen convergence. This check is
required, because convergence and purity are interrelated to some extent, and
if the convergence is poor, the purity adjustments cannot be made properly.
Most receivers provide three beampositioning magnets and a blue lateral
corrector magnet on the neck of the picture tube, as illustrated in Fig. 4 (p. 10)
However, some receivers utilize pots instead of beam magnets for adjustment
of static convergence. When pots are
provided, these will be found mounted
behind an access plate or door on the
front of the receiver cabinet.
The dot motions resulting from adjustment of the static convergence controls are illustrated in Fig. 5 (p. 10). It
will be noted that the red dot moves
diagonally on the screen, and the green
dot moves on an opposite diagonal.
Hence, there is a crossover point for the
red and green dots, and convergence occurs at this crossover point. Two controls are required for the blue dot; the
beam magnet (or pot) moves the blue
dot vertically, while the blue lateral corrector moves the blue dot horizontally.
By suitable adjustment of these four static controls, the red, green and blue dots
can be brought easily to good convergence at the center of the screen. If the
pattern is out of convergence at the top
and bottom, and at the sides of the
raster, one should not attempt to obtain
final convergence at this time, but proceed to the purity adjustments.
Three groups of adjustments are utilized in obtaining field purity, as illustrated in Fig. 6 (p. 11) . These comprise:
(1) Position of the deflection yoke on
the neck of the picture tube.
(2) Adjustment of the purity magnets on the neck of the picture
tube.
(3) Adjustment of the rim corrector
magnets. (In some receivers, an
electromagnetic rim coil is used
for edge -purity adjustment.)
.

Purity adjustment conventionally starts
with the red field. The red gun, as noted
previously, draws the heaviest beam current, and is somewhat more difficult to
adjust than the green and blue guns. To
obtain the red field, the white -dot generator should be disconnected and the
blue and green guns disabled. In some
receivers, the blue and green grid leads
from the socket of the picture tube can
he unplugged from their amplifier termi-

nais, and inserted into grounding terminals to ground out the blue and green
guns. In other receivers, the grid leads
cannot be unplugged, but 100,000 -ohm
resistors can be shunted from the lead
terminals to chassis to ground out the
blue and green guns. In still other
receivers, the blue and green screen controls must be turned to minimum to disable the blue and green guns.
The customer's brightness control
should be advanced as required to obtain satisfactory brightness of the red
field. We are now ready to proceed
with purity adjustments. In most cases,
the deflection yoke will have been adjusted correctly prior to delivery of the
receiver; however, it should be kept
in mind that inability to obtain good
purity can be due to improper location
of the yoke. The yoke is mounted on
slot -hole brackets, so that it can be slid
along the neck of the tube; the yoke
can also be adjusted vertically, and it
is essential that the yoke be centered
concentrically on the neck of the tube.
The purity magnets consist of two flat

ring magnets mounted face-to-face. Each
magnet has a projecting tab, and when
these tabs are rotated to fall together,
the purity field is at a minimum value;
the fields from the two magnets then
cancel. When the tabs are rotated 180°
apart, the fields aid, and maximum
strength of purity field is exerted. Not
only must the strength of the purity field
be adjusted suitably, but the purity assembly as a whole must be rotated on
the neck of the tube to obtain proper
orientation of the magnetic field. Good
edge purity is obtained finally by adjustments of the rim magnets, or the
rim coil, as the case may be. (Yoke
and purity -magnet adjustments serve to
produce an uncontaminated red field,
out to within an inch or two of the
screen edges.)
On some receivers the rim magnets
can be moved away or closer to the
picture tube; on other models, the rim
magnets can only be rotated in their
holders. Adjustment of these rim magnets
serves to obtain an uncontaminated red
color field out to the extreme edges of
the screen.
Circumstances will arise frequently, in
which good color field purity cannot be
obtained, no matter how carefully the
purity adjustments are made. This situation results from residual magnetism in
the picture tube, shield, supports, or
chassis. To cure for this difficulty the
affected part must be degaussed. Residual magnetism usually arises from
careless handling of magnetized tools,
pm speakers, etc.
Degaussing is accomplished by means
of a degaussing coil, as illustrated in
Fig. 7 (p. 11). The coil comprises several hundred turns of insulated magnet
wire ( about No. 24) wound into an aircore coil about 15" in diameter, and connected to a 10' lamp cord and plug. The
completed coil can be taped up, and
when completed appears like a large
doughnut. Degaussing coils are commercially available, if the operator does not
wish to construct a coil.
A degaussing coil is usually applied
by holding it flat against the face plate
of the receiver, and plugging the coil
into a 117 -volt ac outlet. The coil should
be held in this position for about a half
a minute, and then one should slowly
back away from the receiver. When the
coil has been removed six or eight feet
from the receiver, it may be unplugged.

Model TF -56M0*

Ward
Tear Drop Mount
... the replacement antenna
,

with original equipment styling
Here's the fast -selling style leader of them all ... a new
antenna designed for new car styling. Looks like the
original equipment models, and combines smart
appearance with finest reception!

*
quick installation
* Mounts completely from outside of car
* Angle adjustment to 35° in all positions
* sections extend to 56" from 22"
* Heavy chrome plating throughout
* 54" lead-in
Easy,

3

Order your WARD Tear Drop Mounts today. Replace
old antennas with these finest, newest models with that
sales -appealing original equipment look. Write now.

*

model fits newest 1957 cars as is. For Ford, order
Adapter Pad No. C-62 available in bulk.
This

LIST PRICE

$4.28

Individual Shipping Wt. 1-Ib.

Ward

PRODUCTS CORP.

DIV. OF THE GABRIEL COMPANY

1148 EUCLID AVE.
IN CANADA, ATLAS RADIO CORPORATION

CLEVELAND 15, OHIO

50 WINGOLD AVE

TORONTO, ONTARIO
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ASSOCIATIONS
ARTSD, Columbus, Ohio

birthday meeting of the Associated
Radio-Television Service Dealers' Association, held recently, the officers for '57 were installed. At the ceremonies were Jack Voigt, president; Paul Herman, vice
president; Leo Loudner, treasurer, and Don Sisk, secretary. Members of the board of directors, also at the celebration, were Bill Ware, Herman Francis, Harold Cash dollar, Don Blazer, Dick Lytle and John Graham.
Herman Francis has been named chairman of the advertising, publicity and public-relations committee. John
Graham was reappointed editor of the association's
monthly news bulletin.
AT THE THIRTEENTH

RTG, Long Island, N. Y.

WE MAKE CONDENSERS . . .
. . . NOT SCREW DRIVERS!
for a limited time you can get from your PLANET DISTRIBUTOR-FREE-this handy three -blade Versatool with the
purchase of the thirty-five popular PLANET Condensers
But

contained in the PLANET
See

SD -35

Assortment.

your Planet jobber now.

PLANET SALES CORPORATION
225 BELLEVILLE AVENUE, BLOOMFIELD, N. J.

A RECENT monthly meeting, the Radio and Television
Guild of Long Island endorsed the principle of licensing
of TV repairmen.
Full support was withheld pending three considerations which association members said they consider essential for effective licensing:
1) The television service industry must be assured of
full representation in the preparation of any licensing bill within the state of New York.
2) An active member of the TV service industry should
be a part of any permanent commission that might
be established to supervise licensing.
3) Before any local licensing bill is passed an attempt
should be made to obtain state or at least countywide licensing.

AT

RTA, Pasadena,

Calif.

insurance program for a small business involving liability, property, and life insurance
needs of a TV service and sales operation, was covered
in a special talk by an insurance expert during a recent
meeting of the Radio -Television Association, Pasadena,
Calif. Up-to-date information on the new all-risk floater
SETTING uY of an

commercial liability policies was presented.
Also offered was a report describing a plan to consolidate the ten Service Men's associations in the Los
Angeles County area into a single area organization.

TEN YEARS

AGO IN

SERVICE

THE FIRST STATEWIDE convention, featuring a series of
talks and an exhibit of test equipment, accessories and

"See you later

alligator...

... afterwhile crocodile"

Familiar as old shoes, good enough friends to have nicknames,
useful as knife, fork and spoon-Mueller clips do the humble
but important work of connecting test circuits the quick, dependable way. They are indispensable, inexpensive, and practically indestructible. What more can you ask of clips?
Our line is always changing, always abreast of the timessometimes ahead. How long since you've checked our catalog?

components, was announced by the Federation of Radio
Servicemen's Associations of Pa.... The Radio Servicemen's Association of the Upper Catskill Mountain -Susquehanna Valley area held its first meeting in Delhi,
In view of the interest in apartment house
N. Y.
master -TV antennas, the educational committees of associations programmed clinics headed by industry experts to review the types of antennas that could be used
and installation techniques required.... A cross-indexed
volume control guide was issued by Clarostat Manufacturing Co., Inc.... A 12 -page engineering data folder
describing carbon and wirewound variable resistors was
announced by P. R. Mallory and Co., Inc. . P. R.
Dawson was named renewal sales manager of Tung -Sol.
.
I. J. Youngblood was appointed vice president in
charge of sales of Clarostat Manufacturing Co., Inc.
.

.

.

.

Write factory for

FREE"Mini-gator"

maderyteeectu

%,=j

1573Y East 31st Street

.
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and FREE CATALOG

.

Cleveland 14, Ohio
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Oscillator Tubes

UHF

(Continued from page 43)

/3 WATT

SIZE

9/16" x 1/4"

not properly assembled. There are
several methods to determine if a
tuner is working properly. The plate
current to the oscillator should be
checked for all positions of the tuning
elements. Most tuners require from
15 to 25 ma, and this varies from
tuner to tuner. To determine if the
oscillator is tuning smoothly and
properly over the uhf band, the diode
mixer current should be checked. The
current should be essentially uniform
over the tuning range and free of any
holes or sharp current changes. Most
tuners will function satisfactorily if
the diode current is between 250
microamperes and 2 or 3 milliamperes
throughout the tuning range.
is

5

WATT SIZE
x 11f32"

1-1/16'

AXIAL -LEAD RESISTORS
Vitreous -enameled, power -type units de»
signed to withstand high temperatures.
+

LITTLE DEVIL

-

(8!

COMPOSITION
RESISTORS

Meet all MIL -R -11A
requirements. Rated at
70C rather thon 40C.
Available in 1/2, 1, and
2 -watt sizes in all
standard RETMA values.

BROWN DEVIL

<l

RESISTORS

Vitreous -enameled. In 5,
10, and 20 -watt sizes.
TYPE AB
POTENTIOMETERS
Resistance material

'Sill
i_

solid -molded, noise
tree. Rated at
2 watts.
FR -7.5 FUSE

RESISTOR,
For easy

replacement
in many

television
receivers.
11/2' Tinned
wire leads.

'write for atoe
catalog

Model 290X

`36!1!1 Net

HIGHLY ACCURATE

AM GENERATOR

Oscillator Activity Checks
If the coupling network between the
oscillator and the mixer is questioned,
the oscillator activity can be checked
over the tuning range by measuring the
oscillator grid current. It should be about
the same magnitude as the diode mixer
currents. In most cases, it is difficult to
obtain a current test point for the grid
current. If a vtvrn is available, the grid
voltage of the oscillator can be measured
using a 1-megohm resistor in series with
the meter lead. If the grid resistor is
known, the level of grid current can be
determined. In most tuners, the lowest
oscillator activity and highest plate currents exist when the tuner is near the
high frequency end of the spectrum. If a
particular service area contains uhf channels near the upper end, the tuner must
be carefully serviced to provide the
proper operation for these channels.
It has been said that the 6AF4 has
given poor performance compared to the
other tubes in a TV set. The relative
short life is due to several factors:

Specifically designed to meet
the accuracy and high speed
requirements of today's radio
servicing. All output frequencies
easily obtained by dialing the
front panel selector switch.
Crystal accuracy through addition of crystal in holder provided.
THE HICKOK ELECTRICAL INSTRUMENT CO.
10521

Dupont Ave.

Cleveland 8, Ohio

--.
I

t

,tli/

>

(1) Small cathode and plate dictated

eliminate call backs...
use dependable,
industry -preferred ...

(2)

(3)

COMPONENTS

(4)
(5)

OHMITE MANUFACTURING COMPANY
3642 Howard Street, Skokie, Illinois

BE

RIGHT WITH

OflllMllTI®
DEPENDABLE
RESISTANCE UNITS

(6)

by the high frequency requirements.
Abnormally high cathode currents
necessary to provide sufficient activity from inexpensive tuning elements.
Abnormally high cathode temperature to provide the necessary high
cathode currents.
Abnormally high plate dissipation
resulting from high plate currents.
For the reduction of oscillator radiation, excessive shielding restricts
heat radiation from tube.
Unusually tight requirements on the
stability of tube characteristics.

All of these factors contribute to short
life and poorer performance prior to tube
failure.
When one thinks of the tube and service problems associated with uhf he
must remember that only a few years ago
commercial glass vacuum tubes were not
considered acceptable for FM or vhf
TV service. With the efforts being put

forth by the tube and tuner manufacturers, and with good service practices in
the local areas, u/lf service should become as reliable as the present day vhf
service.

PILE UP PROFITS
by

speeding up your service. Read

pocket-size monthly
magazine loaded with short-cuts and aids
to servicing. PLUS a "Sell -Swap -Buy"
section for your ad. Mailed FREE to your
home every month for the asking.
CORNELL-DualLIER's

CORNELL-DUBILIER ELECTRIC CORP
SOUTH PLAINFIELD, N. J
DEPT BIfT
OK! Send me "The Capacitor"-Free
Name

Please Print!
Address

City

Zone

L.
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Audio

with ATLAS

w

hi

high quality
low price

PAGING 8
TALK -BACK SPEAKERS
6 sizes and types.

All impedances
from 4 to 45 ohms.
From 5 to 15 watts.
From $15.00 to $24.00 NET.

WEATHERPROOF LINE

MATCHING TRANSFORMERS

For constant impedance
or constant voltage systems.
$5.00 NET.

HIGH-POWERED
PUBLIC ADDRESS SPEAKERS

Four sizes from 21/2'
to 6' air column.
From $10.00 to $39.00 NET.

U -L

APPROVED

EXPLOSION -PROOF SPEAKERS

For hazardous applications.
Several sizes, all classes.
From $66.00 to $75.00 NET.

SUPER -POWER DRIVER UNITS

For all purposes,

powers, frequencies.
From $15.00 to $30.00 NET.

MIKE STANDS 8 ACCESSORIES

All sizes and types:
boom stands, desk stands,
adapters, fittings, etc.

(Continued from page 39

)

less than one hour. With hand saws,
it would have taken a couple of days.
To avoid cutting the paper jacket
with the sawblade, the insulation was
moved. The grilles were then fastened
to the underside of the tiles, using
L_" oval -head chromium -plated wood screws, which went through the tiles
into the furring strips to which the
tiles were nailed. Cup washers were
used on the heads of the screws to
improve the finish of the job. The
speakers were placed over the holes
in the attic. It was not necessary to

fasten them down, since the replaced
insulation served to cover them up
and hold them in place, too. And no
sound could be radiated from the rear.
Thus, each speaker had an infinite
baffle; the combination of celotex
tile and rock -wool insulation prevents
any sound from the back of the
speaker reaching the front.
From the air -conditioner closet,
speaker wiring ( two -conductor plasticinsulated solid No. 20) was brought
through a hole in the sheetrock wall
to the back of the amplifier. On this
job, a speaker -control panel was designed, using three of the selector
switches which came with the
speakers. This allowed the selection
of any combination of speakers desired. However, later it was found
best to provide all -room sound and so
switching is no longer used.
Ten -Watt Amplifier

NEW! SWITCHBOARD
MIKE SUPPORT

Adjustable 12" goose
neck. Use os desk support,
for dispatcher office,
dais, table, etc.
#58-1 ... $7.80 NET.

New/
[NEW!

"CHESTY"

NECK -SUPPORTED

MILE STAND

Quick, easy 3 -way
adjustment. Lightweight.

The amplifier used on this job was
a 10 -watt unit which, in addition to
the regular input, featured an input
for a radio tuner and crystal phono. As
a radio set was on hand, connections
were made from the speaker voice coil
to the amplifier to allow radio programs to be fed into the system.
Fortunately, due to the low volume
levels used, matching of the low im -

Multiple uses.
#NS -1

...

$3.00 NET.

NEW! MIKE FOOT SWITCH

Hand, foot or knee

operation-shielded,

T

`9
:4,,AOuN

teS
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FOR COMPLETE

FREE

ATLAS

CATALOG

SOUND CORP.

1442 39th St., Brooklyn 18, N. Y.
In Canada. Atlas Radio Corp.,

Ltd., Toronto, Ont.

play windows. A fairly low level was
desired inside, with a little more for

NEW

99410
Shaft

your

99 -PR
and 99 -JR
sets more
useful

than ever%

One end snaps

firmi'

-

into your 99 -PR or
nut
99 -JR handle
driver or single end
screwdriver snaps into
other end of extension
shaft. You've added 6" for
those hard -to -reach jobs.
Your distributor has them.

XCELITE, INCORPORATED

grounded, noise -free,
dependable, damage -proof.
#FS -1 ... $7.20 NET.
SEND

pedance of the 3.2 -ohm speakers to
the 8 or 16-ohm output of the amplifier did not present a problem. A total
of six speakers was used and connected in pairs; this developed a total
impedance of around 2.1 ohms, and
the 8 -ohm tap on the amplifier was
used. If it were necessary to produce
a higher volume level, a better match
(using individual matching transformers) would have been necessary.
In another installation made in a
variety store, the owner wanted not
only music fed to indoor outlets, but
outdoors, too, to call attention to dis-

Dept. V, Orchard Park, N. Y.
In Canada-Charles W.
Pointen, Ltd.. 6 Aleina Ave.,

SPEAKER OUTPUT circuit in variety -

store sound system. Outside speaker was
connected directly to secondary and
volume can be adjusted to level needed
by master gain control of amplifier. Volume level of internal speakers, (1, 2 and
3) can be reduced by wirewound 25 -ohm

potentiometer.
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Toronto, flni:Lri..

e

/, ftlt eleap/.

1;;"'
LOOK TO

VIy

the front. With approximately the
same level in each speaker, good
coverage of the entire area can be
obtained.

the external speaker to override street
noises. This was accomplished by installing a separate level control, so
that the full amplifier output could be
fed into the street speaker, while the
indoor level could be turned down. A
25 -ohm wirewound potentiometer was
connected across the output and the
three inside speakers were hooked up
to the slider and the common terminal. Once again, while there was an,
obvious mismatch here, the results
were satisfactory.
The amplifier used on this assignment was a straight 10 -watt chassis,
with a pair of 6V6's in the output, a
12AX7 as a phase -inverter -driver and
another 12AX7 as a cascade preamplifier to provide enough voltage
gain to operate the amplifier from a
variable reluctance pickup or any
other low-level cartridge. If one of
the new high -output ceramics is used,
a single triode may be substituted. A
third 12AX7 was used as a degenerative tone -control stage. It was found
to give sufficient control over bass
and treble.

average noise levels were present. A
check made after working hours, with
machinery silent and customers and
clerks gone, would be of no value.
If noise level is high, it is better to
use more speakers running at lower
volume to get the needed coverage,
than to attempt to cover the same area
with one or two speakers, driven to a
higher level. The one or two -speaker

The Initial Survey
When making the initial survey to
determine speaker locations and
levels, it was found best to do this
during normal working hours, when

sell

(Continued on page 56)

gECObO$
REPLACEMENT
NEEDLES

Amplifier Used As Radio

R

5M,iÓN-..

on

circuit innovation on this amplifier made it possible to use the amplifier as a radio, too; thanks, to a local
station that provides a strong signal.
A crystal diode in the input of the
amplifier, linked to a vari-loopstick
and a small trimmer for tuning, plus
a section of fine wire for pickup, enabled us to obtain sufficient signal to
operate the amplifier. A spdt switch
permitted switching to radio or
amplifier, only.
Speaker locations were different in
this case. Three speakers were used
to cover the area, and another in the
front doorway. One was mounted at
the rear of the store, another halfway
up on a side wall, and the third part
way down the opposite wall, nearer
A

Kit *100

every job!

ktti.

It's easy to sell famous Recoton Replacement Needles on
every service call you make! Everyone buys phonograph needles
and Recoton's have 100% consumer acceptance. Easy to carry in
Recoton's smart, professional #100 Kit, complete with eye
loupe and tools, all Recoton Replacement Needles are easy
to find, too, without guessing, and best of all, easy to install.
That's why more service men recommend
and sell
RECOTON Replacement Needles on every job!

-

-

-

52-35 Barnett Avenue

RECOTON CORPORATION

Long Island City 4, N. Y.

IN CANADA: QUALITY RECORDS, LTD., TORONTO

BEWARE Of IMITATIONS
There Is Only One Original Dependable NO -NOISE

Volume
Control

Cleans, lubricates, protects ,
not a carbon -let solution. Still
available in the new G oz. spray
Can.

Net to servicemen-$2,25

and

Contact
Restorer
with
PermaFilm
2

oz. bot-

tle.

Net

to servicemen.

RADIO -PHONO switch on home -built amplifier using loopstick with trimmer, crystal diode and section of wire for pickup.
A small transistor amplifier could be used
here, if needed.

$1.00

Also available in 8
oz. bottles and quart
cans.

At your nearest distributor.

TUNER-TONIC

with PERMA-FILM

lubricates. restores
all tuners, including seater
Won't change or affect capacities, inductance
or resistance. Won't harm
Insulations or precious
metals, nor attack plastics. For television, radio
and F21. Eliminates all
noise, oxidation and dirt
i
indefinitely.
Non - toxic, 6 oz. Aerosol
non-intlam- Can. Net to
mahle, in- servicemen.
sures trouCleans,

type.

^---

blefree
perfor-

PER
R

ance.

Islra
cause
dues

economical bea

small amount

!.1

CifAgg

the lob!

RESTORES

ELECTRONIC CHEMICAL CORP.

813

Communipaw Avenue

Jersey City

4,

N. J.
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coming
MARCH 20

installation would only result in blasting near the speakers, and insufficient
volume further away.
Baffles for the store speakers were
plywood boxes. These can be made in
the shop, using a sabre -blade saw to
cut out round or oval holes, and also
to cut the box walls to size, if need be.

Other Cabinet -Work Tools
Another very useful small tool for
cabinet work is the vibrating -type
sander-. These can be used to give a
real professional finish to woodwork.
Baffles may be painted, stained and
varnished, or covered with plastic

RIDER'S TV 20
The

R -C

Substitution Unit

"360

Most
Often
Needed
Components
At YOUR

Fingertips!
pole, 12 position switch individually
selects one of the "36" components
3

for direct substitution.
Contains:

*
*

only source of unabridged

Iron

Iron lOOnmed. to .3mfd.
1-lOn,fd., 430V Electrolytic
I-40n1d., 430V Electrolytic
For Shop, Lob, or outride urriee

CROSLEY

GE

ZENITH
WESTINGHOUSE
PACKARD-BELL

SYLVANIA
HOFFMAN

... YOU CAN GET IT FROM
YOUR JOBBER IN

RIDER'S NEW

S

oo

passes all

tests with

FLYING
COLORS

COAX 12" loudspeaker which is said
to provide high flux density, low
resonant frequency, and an elliptical
cone tweeter. Uses a large Alnico V
magnet and an 1-c dividing network.
(CA -12; Sonotone Corp., Elmsford,
N. Y.)

cottii - GoliirEnq
M.iDEL "555 SDM"
MU

Acciai t -d the best performer
inde

PER CHASSIS
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F. RIDER

West 14th St.,
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11,

by

a

national

organization!

Sturdy construction, excellent performance,
popular price, make it the best bet for bigger
profits, bigger sales! Write for descriptive
literature today.

RECOTON CORPORATION

Publisher, Inc.
New York

ndent research

aimed the best by audiophiles everywhere!

FACTORY -ACCURATE .,.
DEPENDABLE!

116

ETAL SHIELDED
MAGNETIC

TU -NOVER CARTRIDGE

SERVICE

JOHN

a

loo

QUICK -THREAD reel, designed to expedite loading of recording tape, supplied with S" and 7" tape reels. Reel
features a loading slot accessible at
the outer edge of the reel. Tape is
inserted in this slot and automatically
guided to the hub. When loaded in
this manner, it is claimed that the
tape can be fastened without the
fingers ever touching the reel. Each
side of reel has an indexing area with
a write -on surface to permit indexing
of the reel. (Reeves Soundcraft Corp.,
10 E. 52nd St., N. Y. 22, N. Y.)

("single diagram only")

ONLY 50e

ILL.

now for further information.

the cartridge that
scores

ON

ADMIRAL

out this od

Veltoge
Regulator
B'ot Supply

CORP.

171 OFFICIAL RD., ADDISON,

IN TV SERVICE INFORMATION

MOTOROLA

Tener
Leakage
Checker
Filament
Tester

INSTRUMENTS

IF YOU WANT THE BEST

PHILCO

POPULAR
SENCORE
PRODUCTS
Transistor

DISTRIBUTORS!

i><L. Cut

EMERSON

10K ohms to 3.6

AVAILABLE AT ALL PARTS

LIMITED PRINTING
Reserve your copy at your jobber.
If your jobber does not handle
Rider Manuals, write direct.

RCA

10% .esister

10-600 colt tapaciters Completely isolated

*
*
*

accurate TV receiver servicing
information.

12-1 won

from 10 ohms to 5600 ohms
12-V, watt 10% resisters
mapohms

*

factory prepared and factory

Pe

52-35

N. Y.

In
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Barnett Ave.

Long Islond.,Cite 4, N. Y.

Conodo: Ouolttr Records, Ltd., Toronto

the modern serviceman
reads RIDER books
on theory and servicing
. his future depends on
electronic knowledge
NEW BO

as may be required.
To cover the speaker cutouts we
used the metal grilles supplied with
the auto-radio kits.

leatherette,

.

e

-Then or Weller.

HOW TO INSTALL & SERVICE

INTERCOMMUNICATION SYSTEMS
by Joel; Lurr
Covers the entire field of commercial intercommunication enabling the reader to install and service this equipment. Discusses
basic amplifiers, special speakers, switching
arrangements, a -c and a -c/d -c systems, wireless systems, cabling networks, all -call systems, paging systems, remote and master
systems, one and 2 -way intercom systems.
home and industrial installation, outdoor
wiring, system requirements for particular
applications. Test equipment and tools
needed for troubleshooting, numerous illustrations of test setups included. Design techniques covered. #189, soft cover,
152 pp.. $3.00.
REPAIRING TELEVISION RECEIVERS

by Cyrus Gire/sfcin
The most modern completely

practical book,
by an expert in TV receiver repair.
Devoted to troubleshooting and repair techniques that are modern, yet down-to-earth.
Covers the use of simple as well as elaborate
test equipment. Profusely illustrated. Not a
theory book, it is a guide for every TV
written

technician because it explains step-by-step
procedures. #101, soft cover, 212 pp., $4.40.

"Before you start fiddling with
this phonograph-did you

[1

SERVICING TV AFC SYSTEMS

by John Huss, ii, jr.
Troubles in the AFC systems of TV receivers are difficult to diagnose and correct.
This book discusses the trouble, location, and
repair of the major types of AFC circuits
. as well as some of the less
used today
common AFC systems the technician may
encounter. The theory, waveforms, components, common faults, and their diagnosis
in these systems are presented in a manner

bring JENSEN NEEDLES?"

that affords the reader a thorough understanding of AFC circuits and their behavior.
Supplemented by more than 75 illustrations,
it makes it easy for the technician to locate
and correct troubles. #192, soft cover, 128
pp., illus., $2.70.

SPEAKERS in long narrow store building to provide adequate coverage. Semicircles indicate approximate distribution
of each speaker. Amplifier and changer
were located at front behind cashier's
desk for convenience in operation.

TV TUBE LOCATION & TROUBLE GUIDE

(RCA) by

Bider Lab. Staff

This book shows the tube locations, key
voltages, signal paths and common troubles
in all RCA receivers produced between 1947
and 1956. #194, soft cover, 56 pp., $1.25.

OBTAINING

Converts Battery Radio
to Electric Operation!

At All Distributors
manufactured by

CAr4..w
Chicago 25, III.
4727 N. Damen Ave., ChCOMPANY
manufocturers of eiectron,c equipment since 1928

INTERPRETING

&

TEST

SCOPE TRACES by John F. Rider. #146, soft
rover, 190 pp.. $2.40.
SERVICING TV VERTICAL & HORIZONTAL OUTPUT SYSTEMS by Harry Thomas.
=150, soft cover, 176 pp., $2.40.
HANDBOOK OF 630 -TYPE TV RE CEIVERS by Miller & Bierman. #174, soft
CM. er, 200 pp.. $2.70.
PICTURE BOOK OF TV TROUBLES

by Rider Lab. Staff

Vol. 1: Horizontal AFC -Oscillator Circuits.
=168, 80 pp., $1.35.
Vol. 2: Vertical Sweep -Deflection Circuits.
2 l68-2, 96 pp., $1.80.
Vol. 3: Video I -F & Video Amplifier Circuits. #168-3, 96 pp., $1.80.
Vol. 4: Automatic Gain Control Circuits.
=168-4. 96 PP., $1.80.
Vol. 5: Horizontal Output & H -V Circuits.
=168-5, 108 pp., $1.80.
Vol. 6: Horizontal & Vertical Sync Circuits.
120 pp., $1.80.
=168-6,
Vol. 7: Sound Circuits & L -V Power Supplies. -168-7, 64 pp., $1.50.

PHONO accessory merchandising unit.
Products displayed include anti -static
spray, anti -static wiping cloth, clip on record brush that cleans grooves
just ahead of the needle; anti dust plastic record covers, and a
sound kit with a stylus pressure gauge
and turntable level to provide turntable and tone -arm accuracy. (Electro vox Co., Inc., 60 Franklin St., E.
Orange, N. J.)

TV REPAIR QUESTIONS & ANSWERS
by F%dn.-y Platt
Cl -173, Front Ends: 128 pp.. $2.10.

E

=173-2, Video Circuits: 128 pp., $2.10.

=173-3, Sync

&

Sweep Circuits: 140 pp..

02.10
=173-4, Deflection & H -V
X2.10.

j17:3-5, Sound

&

L-V

Circuits:
Circuits:

$2.10.
These RIDER books and manuals and
many others are available at your Parts
Jobber-Look for the RIDER BOOKSELLER
If these RIDER books are not available,
order direct by checking books desired
in this ad. Add state and city taxes
where applicable. Canadian prices 5%

higher.

JOHN F. RIDER PUB., INC.
116 West 14th St., New York 11, N. Y.
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128
120
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Write for

-
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BENCH -FIELD TOOLS

SERVICEMEN SEE

WIRE STRIPPER -CUTTER

New Source of Income

Strip -Er-Clip,
with a safeguard said to prevent accidental nicking or cutting while wires
are being stripped, has been introduced
by Walsco Electronics Manufacturing
Co., 100 W. Green St., Rockford, Ill.
Unit features a seven -stop gauge
which adjusts to the correct wire size.
Strips and clips all wires ranging from
14 to 26 gauge. Made of heat -treated
tool steel. Jaws designed for use in
cramped places.
A WIRE STRIPPER -CUTTER,

WITH AMAZING

Steam Iron
CLEANER
Steam Irons

(Full
year
supply)

Resale

Need Cleaning

Too!

1* Removes
clogging scale.

Safe

it

odorless

easy to use.

*

for

Perfect

water

hard

areas.
* Tested

and

recommended

Steam ron Cleaner

appliance

by

manufacturers.

PUT CS

Nationally
Advertised

name

of
supplier.

aisle territerie

avallsN&

nearest

CHEMICAL PRODUCTS CORP.
65 Page Avenue `Yonkers., N. Y.

STOP

e

TV SETS

CHECK THAT

SET FIRST

MODEL PT -I
SERVICE INSTRUMENT

ITSELF
NO OTHER EQUIPIIEAT ;WEEDED

IN

tube caddy

GIANT
e

The MASTER de1546 pages
scribes, illustrates, lists
World's Largest
Electronic Parts
specifications of over
Catalog
125,000 items necessary to radio -TV servicing. What's more
-it offers thousands of other products that
can lead to extra income in Hi-Fi, sound
and industrial servicing. You can buy, sell
and bill direct from The MASTER. It
shows list prices! 1546 pages of current,
direct -from -the -factory product information, systematically arranged for quick,
easy reference.

ET

e

Fie

SMALL IN sin:, l'I"s .t
PERFORMER \11 SF74N ICE-

(21st edition)

ONLY

$2.95

at your parts distributor-or write fcr list
The Radio -Electronic MASTER
60 Madison Avenue, Hempstead, N. Y.

SOLID JOINT PLIERS

Two LONG -REACH solid joint pliers, a
duck bill DB58 and a needle nose NN58,
have been announced by Diamond Calk
Horseshoe Co., Duluth, Minn.

NN58, an 8" long reach needle nose
plier, also has diamond scored jaws. Nose
is shaped for bending and making loops

e
e

$297

1957 Radio -Electronic MASTER

DB58, an 8" duck bill plier, has a
short nose and long handles. Enables
user to grip objects in inaccessible places
with little pressure on handles. Jaws are
diamond scored.

llt

practically no space ill

only

provide an additional 6" reach, has been
announced by Xcelite, Inc., Orchard
Park, N. Y.
Shaft, 6" in overall length, has winged
prongs on one end to fit into the socket
of the combination handles of the Xcelite
99 -PR and 99-JR sets. The other end
of the shaft has a socket fastener like
that in the handles to receive nut driver
shafts and single-end screwdriver shafts
in the kits.

e

No larger than a 6Ií6
or 6SN7, it requires

or tool box..

The MASTER!

0

WITH

PIC- Test
COMPLETE

0

SNAP -IN SHAFT DRIVER EXTENSION
A SNAP -IN SHAFT extension for Xcelite
screwdriver and nut driver kits, said to

REMOVING GOOD CRT's FROM

A

he finds it
faster in

Get the NEW

ORDER TODAY
from your jobber,
or write direct for

Still

FAST

...

O«. rweeensoss
o

in Parents,

Tar

Direct -from -the factory product
information
is the key

IEW

Living, etc.
JOBBERS!

BUSY SERVICEMAN
SAVES TIME,
MAKES MORE MONEY

in wires.

o

MAN 3H(111.1) UF µ 1171111 "I'

LOOK FOR THIS!
Dynamic
COUNTER
DISPLAY

e

neRO quality parts are
packaged for easy iden-

tification. Look for the
1)0150 trademark on all
television accessories.
Inhere

Quality

Courre-Huv D,RIJ!

AT ALL LEADING DISTRIBUTORS!
JOBBER-DEALERS! WRITE

DeRO
ROOSEVELT
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FOR

e

DETAILS

®£

ELECTRONICS

134 NASSAU ROAD
LONG ISLAND
N. Y.

Perfect door opener-ideal maker of that extra
sale-advertised in Life-Esquire-costs you
nothing-the DFF* Home Needle Tester Card.
irsit h Lets you test needle in cartridge. Lets you sell
needle each time. Write:

l

Duotone Fidelity

Focus

THE DUOTONE COMPANY, INC.

KEYPORT, NEW JERSEY
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INDUSTRY NEWS

MORE INCOME

WNBQ COLOR -COURSE MEETING

100 SERVICE MEN attended a
recent color -TV course meeting at
WNBQ-TV under the sponsorship of
Allied Radio and RCA. Meeting featured
a studio tour and lecture on color transmission. Reception problems and solutions were also covered by color experts.
OVER

IN 1957
FOR INDEPENDENT

TV TECHNICIANS!

b

D
Receiver

...

precision -engineered

now being warehoused in Los Angeles
and San Francisco. Sales in Los Angeles
are handled by the Wes Alderson Co.,
3050 Overland Ave., and in San Francisco
by E. W. Brandt Co., 1355 Market St.
*

is a

b

GENEROUS COMMISSIONS
A.

THRU EXCLUSIVE

PROFITABLE TV
TECHNICIAN FRANCHISES

NOW AVAILABLE
You can recommend ATR with the pride
and assurance of your own know-how
and the reputation and craftsmanship

.

Of AMERICAN TELEVISION & RADIO
as
.

original sets
as replacement sets
. as the No. 1 set in

b

b

NEEDLE TEST PROMOTION
ADVERTISEMENTS urging phono owners to
check their present needle on a Duotone
I

noncompetitive line.

/..

b

free needle tester have been scheduled
or national consumer magazines by
Duotone Needle Co., Keyport, N. J.
Needle testers are available to Service
Men from Duotone at no charge, according to Stephen Nester, company
president.

"for those who want the

finest"...

b

TV ACCESSORY CALIF. WAREHOUSING
THE COMPLETE LINE of Perllla-Power TV
tube briteners and voltage regulators is

two
/... and
for special chassis installations
(without cabinet)
-set homes

UNEQUALLED
IN
PERFORMANCE

a

TV SET PLAN FOR SERVICE MEN
MERCHANDISING PLAN, featuring a

direct approach from factory to Service
Men for the sale and service of TV sets,
has been announced by the American
Television and Radio Co., 300 East
Fourth St., St. Paul 1, Minn.
According to Albert Goffstein, ATR
general manager, the plan was introduced because the company believed
that they could reach quality TV -set
buyers through the TV Service Man,
since the Service Man, by recommendation, based on his intimate knowledge,
can influence and make a sale without
too much selling effort.
The program provides for the franchising of selected TV Service Men, the
number per city depending on population; it is estimated that one Service
Man will be certified per each 25,000
population.

70th Birthday Celebration

Compare the new Simpson Colorscope Model 458 with any oscilloscope on the market. It is an
advanced, seven-inch, high -gain,
wide -band scope especially designed
for color -TV service. Ideal for black
and white, too.
100% RESPONSE at 3.58 me color -

burst

!

DUAL

bandwidth-narrow or wide!

withdb to 4.5 mc!
RISE TIME less than 0.05 microsecond
(wide band) !

FLAT FREQUENCY RESPONSE,

in

1

RANGE

FULL

compensated vertical

attenuator!
UNMATCHED
IN QUALITY
CONSTRUCTION

Price with shielded
input cable, tr)2995
manual ..
Four accessory probe.,
.

UNSURPASSED

IN
BEAUTY

Me"

available for extra
utility!

-

FOR FULL INFORMATION
WRITE TODAY FOR COLORFUL
BROCHURE SHOWING THE
NEW LINE OF ATR TV SETS

"A"

ALSO MANUFACTURERS OF DCAC INVERTERS.
BATTERY ELIMINATORS. AUTO RADIO VIBRATORS

AMERICAN TELEVISION 8 RADIO CO.

Quafity P,,ducti S,«« 1931
SAINI PAUL

I

MINNESOTA -U. SA

Ra!tR.Saiii»cn

your distributor
for details or writeSee

JULIUS FINKEL, president of JFD,
who will be guest of honor at a 70th birthday testimonial dinner at the
Hotel Commodore in New York City
on March 30. Proceeds from the dinner will be used for the establishment
of the Julius Finkel Free Loan Fund
in Israel.

s'

ANNIVERSARY
11.1.1.11

SIMPSON Electric Company
WORLD'S LARGEST MANUFACTURER
OF ELECTRONIC TEST EQUIPMENT

5200 W. Kinzie St., Chicago 44, Illinois
Phone: EStebrook 9-1121
In Canada: Bach -Simpson Ltd., London, Ont.
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Transistor Portable
(Continued from page 13)
emitter current flows through the mixeremitter resistor. This current is almost
invariant over the tuning range and is
rather substantial compared with the
mixer current, thus serving to clamp the
mixer operatirg poil t.
Antenna: The receiver antenna, a ferrite cored coil ( loop ). has a core that is a
4W' x ÿ" x lé" ferrate slab upon which the
coil is directly wound. The free Q at 600
kc is 215-300 and at 1200 kc it is 140-200.
The secondary is bifilar wound with the
low end of the loop coil to achieve as
high a coupling as possible. The turns
ratio was chosen to match the high tuned
impedance of the loop to the low input

LZX 280SW (shown

impedance of the mixer at approximately
mid -band. Performance over the remainder of the band is not appreciably affected.
Intermediate Frequency Amplifier:
There are three if interstage coupling
networks in this circuit; they are single tuned circuits with substantially unity
coupling between primary and secondary.
To achieve this high degree of coupling,
the secondary is bifilar wound with the
start of the primary. The coil is completely enclosed in ferrite cups, and an adjustable ferrite slug is used to align the circuits to 455 kc. Thus, the high permeability, low -loss magnetic circuit simultaneously achieves close circuit coupling
and high Q. The coil assembly, with an
encapsulated silver -mica tank capacitor, is
mounted on a phenolic terminal board,
and the whole enclosed in a copper shield

right)

QUICK -RIG design for speedy

one man installation ...Brand
NEW!
Double stacked array PLUS high
frequency elements.
All Aluminum Construction.
Mounts on any mast up to 1%"

Complete with stacking bars.

(not shown
LZX

)

180SW... same

as 280SW

(single stacked)
LZX

180...

QUICK -RIG 8 element

"Mighty -X" Conical.

...QUICK -RIG double
stacked "Mighty -X" Conical.
LZX 280

HIGHEST QUALITY PERFORMANCE AT

new C

THE LOWEST POSSIBLE PRICE!

J42
9rZZ"

arzt

xzas

can. The first and second if transformer
shields are h" x ii" x h"; the third if transformer shield is h" x ii" x 1h". The taller
shield is required because of the inclusion of the diode and first diode filter
capacitors in this shield.
The impedance levels into which these
circuits work are radically different. The
output impedance of the mixer is about
100,000 ohms, and the input impedance
of the following transistor about 800
ohms. Since the unloaded Q of the tuned
circuit is 150, and the total tuning capacitance 160 mmfd, the unloaded tuned impedance at 455 kc is 325,000 ohms. To
match the 800-ohm input impedance
therefore, a primary -to -secondary turns
ratio of 20 is required. The effective
tuned circuit impedance is thus halved,
and to match the 100,000 -ohm output
impedance of the mixer about 80% of
the primary turns are in the collector
circuit.
In similar fashion the other tuned circuits are set up. For the second if tuned

circuit the output and input impedances
of the first and second if transistors are
30,000 and 600 -ohms, respectively. With
an unloaded tuned impedance of 240,000
ohms, the primary -to -secondary turns ratio is again 20, and only half the primary turns are in the collector circuit.
The third if transformer circuit is still
different. The second if transistor output
impedance is 20,000 ohms and the diode
circuit impedance is 4000 ohms. With an
unloaded tuned impedance of 80,000
ohms, the primary -to -secondary turns ratio is again 20, and the collector circuit
is connected across 70% of the primary
turns to obtain the required match.
Under the foregoing matching conditions, the effective operating circuit Q's
are considerably lower than the unloaded
Q's. For the first and second if transformers, the operating circuit Q's are
about 35; for the third transformer it is
about 30. Actually, all adjustments finally
must be made experimentally and the
actual turns ratios and tapping points
usually differ somewhat from the calculated values.
The third if transformer will bear some
further explanation of its construction. In
the process of demodulation, fairly strong
second and third harmonics of 455 kc are
generated. Because of circuit layout or
proximity of components, these harmonics
may couple into the mixer circuit. When
this occurs, either oscillations or strong
whistles tweets) may be produced when
the receiver is tuned through 910 or 1365
kc. Considerable effort was expended in
printed -wiring panel layout to alleviate
this difficulty. Inclusion of the diode and
(

Carefully tested under all conditions
...each of these new models is guaranteed to be the best performing at
the lowest possible price. QUICK -RIG
...snap !!and its up.
LZX 100

BATTERY CURRENT

single array

LZX 101 single array, unassembled

0 Signal
50 MW Output

LZX 200 8 element conical assembled,

stacked array
LZX 201 8 element conical unassembled, stacked array
LZX 150 single array
LZX 151 single array, unassembled
LZX 250 6 element conical assembled,
stacked array
LZX 251 6 element conical unassembled stacked array

B
LZX 150

LZX 250

CORNELL- DV BILIER
Plants in South PIa,nf,eid, N. J.. New Bedford, Worcester and
Cambridge, Mass.. Providence and Hope Valley, R. I.: Indianapolis,
Sanford, Varina and Fuquay Springs, N C.: and Vence, California.
Subsidiary: The Radiart Corporation, Cleveland, Oh,o.
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28 MA
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Collector
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Emitter

Transistor
TRANSISTOR SOCKETRY and current at
terminal points.

first diode filter capacitor in the shield
accomplished the final reduction of these
spurious responses to an acceptable level.
Neutralization: As is well known, the
grounded -emitter transistor configuration
is the dual of the grounded -cathode
triode. Consequently, most of the problems encountered in the early clays of
radio in building stable, high -gain, high frequency amplifiers are with us again.
Shielding, circuit isolation, and neutralization all play prominent roles once more
in transistor receiver design.
Since the transistor is a two-way device, unilateralization is an essential requirement. Complete unilateralization,
however, is not attempted; neutralization
of the resistive component of the feedback is not employed because of its relatively low magnitude compared to the

capacitive component. The capacitive
component is neutralized by a series re
network, similar to the Rice neutralization method employed for triodes in the
early days of the radio industry. Since
the primaries of the second and third if
transformers are approximately center
tapped, the values of the neutralizing
capacitance are of approximately the
same magnitude as C,,'r, the collector-to base feedback capacitance. The series
resistors are used primarily to adjust the
magnitude of the feedback voltage, and
also to some extent, its phase. Properly
neutralized, the tuned circuits may be
aligned without reacting one upon the
other, and with minimum change of input impedance with agc voltage.
Automatic Gain Control: In this transistor model, age is obtained from the second detector in a manner analogous to
that used in tube receivers. Detection
can be performed with either diodes or
transistors, but the advantages of a
transistor detector were more than
counterbalanced by its cost. Transistor
gain may be controlled either by changing the emitter current or collector
voltage. Both methods require control
power, and hence age is a more difficult
problem with transistor amplifiers than
with tube amplifiers. In this case emitter
control is used. The control voltage from
the diode detector is applied to the bases
of the converter and first if amplifier. The
resulting changes of base do are amplified with consequent large changes of
emitter current and gain. The second if
amplifier is not controlled, to achieve a
high level if output for linear detection,
and simultaneously, sufficient power from
the diode to satisfy the age requirements.
Audio System: The audio system has
two stages of amplification. The first
stage is a high -gain, low -power -level,
low -impedance driver amplifier working
directly out of the second detector. The
second stage is a high -gain, high -power level class -B push-pull output amplifier
driving the speaker. The driver is transformer -coupled to the output stage, and
the latter is transformer -coupled to the
speaker. Miniature type audio transformers are used.
Both output and driver transformers
are wound on 1" x ii" high -permeability
laminated cores. The push-pull windings
of both transformers are bifilar wound to
achieve tight coupling and minimize the
generation of crossover transient voltages
when operation of the push-pull stage
shifts from one transistor to the other.
Since the output impedance of a class -B
stage is a direct function of the power
output, determination of the primary load
impedance is a simple matter. The transformer primary impedance is calculated

Other compromises, primarily sacrificing efficiency, are imposed upon the circuit designer to achieve stability and

directly from the available supply voltage
and required power output. The secondary impedance, of course, is matched
to that of the speaker voice coil, which
is

6.4 ohms.

Design of the driver stage transformer
considerably more complex, in view of
the fact that maximum power gain and
efficiency require primary and secondary
matching. This condition. however, is
seldom the prerequisite for acceptable
distortion and is therefore not desirable.
Low distortion without too much loss in
gain can usually be achieved by a deliberate mismatch between the driver
transformer secondary and the class B input circuit. An acceptable compromise
is to specify a driver transformer secondary impedance to match the i'nut
impedance. determined by a measurement of the peak -driving voltage and
peak -input current.
is

acceptable tonal quality.
The class -B output stage is subject to
severe crossover distortion and thermal
runaway. Crossover distortion is reduced
by using sufficient forward bias, one to
two milliamperes per transistor, to move
the composite transfer characteristic out
of the non-linear region, so that collector
current does not approach cutoff. In
other words, the output stage operation
now tends toward class AB, rather than
cläss B. Thermal runaway is controlled
by the insertion of 8 to 10 ohms resistance in series with the emitters so as
to decrease forward bias with increasing
current. Further control is imposed by
shunting a thermistor across the voltage
divider resistor setting the forward bias.

\\Iil
ALSCO
...the first

TV alignment tools with
"memory." Exclusive micrometer
action automatically counts, indicates,
and reminds you of the exact turns
made right or left. Adjusted coil or
trimmer can be returned to original
setting instantly. Simple to use...
eliminates errors. 3 TEL -A -TURN
tools available to cover most needs:
a

#2586 Double -ended standard I.F. Aligner
#2587 Double -ended Screwdriver
#2588 Double -ended Hex
Aligner (.001" Hex & .125"Hex)

Dealer net: 99e each or all 3
for $2.75. At all parts jobbers.
ACTUAL SIZE

ELECTRONICS MANUFACTURING CO.
A Division of Textron, Inc.

á
á

100 West Green St., Rockford, Illinois
Western Division:
3225 Exposition Place, Los Angeles 18, Calif.
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ALUMINUM
WIRE STRAND
Aluminum Wire Strand-strong
(500 lbs. breaking strength) 7
clean hanstrand #18 wire
dling because of special pre corrosion
cleaning process
prenon -snarling
resistant
measured-every concentric coil
connected
measures 2 feet
coil 1000 feet of 50 ft. coils
an addition to
to a carton
present line of galvanized
Prompt deliverTV wire
ies from stocks in Worcester, Chicago, New
Orleans, Houston, Dallas and Los Angeles.

-

-

COMPONENTS
PLASTIC

A TRANSPARENT PLASTIC -ENVELOPE

-

-

pack-

age for ceramic and mica capacitors,
mounted on a printed index card whose
tab indicates type number, voltage and
capacitance, has been introduced by the
Aerovox Corp., New Bedford, Mass.
Flap of plastic envelopes can be
opened to remove one or more capacitors.

-

-

CERAMIC -MICA
PACKAGE

ENVELOPE

*

*

*

CARBON RESISTOR KIT
A PACKAGED CARBON RESISTOR

kit, 5245,

containing 30 plastic boxes of more than
80 of the most used 1/2, 1 and 2 -watt values and including an all -metal bench or
wall rack, has been made available by
C -C Electronics Manufacturing Co., 400
S. Wyman St., Rockford, Ill.
ö

ADMIRAL FLYBACK REPLACEMENTS
Two REPLACENIIVT flyback transformers,
for use in Admiral TV receivers, have
been announced by Rogers Electronic
Corp., 49 Bleecker St., New York 12,
Sold only through wholesale Elec- N. Y.
Model EFR 165 replaces Admiral part
tronics and Hardware Distributors.
numbers 79D65-1, 2 and 4; model EFR
166 part number replaces 79D65-3.
G. F. WRIGHT

STEEL

236 STAFFORD STREET
WORCESTER, MASS.

BEGIN YOUR
RADIO ENGINEERING YEAR

WITH MORE THAN

'

800

NEW IDEAS!

No wonder engineers say the radio -electronics year begins in March! This
year, the manu facturers and suppliers for this 12 billion dollar and still growing industry require 4 floors of the Coliseum to show you heir new ideas.
834 exhibitors representing more' than 80% of the industry's productive
capacity will display all that's new in equipment, component parts, instruments and production at T17e Radio Engineering Show. Attending the Show
gives you an opportunity to talk with the men responsible for these newest
advances in radio -electronics. The 55 technical sessions of The IRE National
Cor.uention, with over 200 new papers presented by 22 different professional
groups, will also inform you of up-to-the-minute developments in your
spe:ialized field of electronics.

Begin the year right. See and hear all that's new in
1957 radio -electronics. Plan to attend or, better
still, make your reservations today!

REGISTRATION:

IRE Members $1..00
Non-members $3.00

IRE National Convention
Waldorf-Astoria Hotel and
The Radio Engineering Show
Coliseum
New York City

The

The

Institute of
Radio

Engineers
1
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& WIRE CO.

East 79th Street, New York 21, N. Y.

*

0

COAXIAL CONNECTOR

rf COAXIAL connector, TRU-862, said
to eliminate need for extra switching in
many rf and video applications, has been
developed by Tm -Connector Corp., 416
Union St., Lynn, Mass.
Uses a quick-disconnect small connector that incorporates a single pole,
double -throw switch.
AN

*

ö

ö

CONVERSION KITS

for conversion from metal to
all-glass picture tubes in older 21" TV
sets, have been introduced by Colman
Tool and Machine Co., Amarillo, Tex.
Kit C-6 has been designed for Wells Gardner, Airline, Truetone, Firestone,_
Coronado, and Arlington sets; C-7 for
Arvin and Silvertone models; C-8 for
RCA 27" sets; and C-9 for Crosley
models.

Four

KITS,

a

*

*

GE YOKE REPLACEMENTS

for latest
model GE chassis, have been announced
by Merit Coil and Transformer Corp.,
4427 N. Clark St., Chicago, Ill.
Model MDF-83 replaces GE part number RLD-013; MDF-84 RLD-025; MDF85 RLD-041, -045; MDF-86 RLD-042;
and MDF-87 RLD-052-067.
FIVE

REPLACEMENT YOKES,

*

C

4

FLYBACK -DEFLECTION YOKE
REPLACEMENTS
REPLACEMENT TV COMPONENTS for

Air-

line, Coronado, Firestone, Hoffman, Raytheon and Truetone chassis have been

announced by Chicago Standard Transformer Corp., 3501 W. Addison St., Chicago 18, Ill.
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AN RC SUBSTITUTION unit, Handy

Unit contains 36 of the most often
needed resistors and capacitors, including
two large electrolytics. Each component
can be individually switched so that it
can be substituted for a suspected faulty
part. Each part in the tester can be replaced individually if they should become
defective due to excessive voltage or current. The unit is completely isolated.

5 Days If Not Satisfied!
ABSOLUTELY FREE with each order for both
LOCATOR volumes: A. G. Cisin's "TV &
RADIO TUBE SUBSTITUTION GUIDE." Gives
direct replacements of set and picture tubes. Most
valuable servicing aid! ACT NOW-get all three
books postpaid at cost of only two.

64
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Jackson Electrical Instrument Co.
Jensen Industries, Inc.
JFD Manufacturing Co., Inc
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Kester Solder Co.
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RUSH COUPON NOW!
H. G. CISIN, CONSULTING ENGINEER
Amagansett, N. Y.
Dept. S-36
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RACK -MOUNTING

dc

power supply,

NFAR, featuring a panel for either
permanent or semi -permanent rack
mounting, has been announced by
Electro Products Laboratories, 4500 N.
Ravenswood Ave., Chicago 40, Ill.

Unit is said to produce filtered power
with less than %% ripple at top load. A
continuously variable source for voltage
from 0 to 32 for current loads from 1 to
15 amps is provided. Other features include a circuit breaker and full-view
meters.

TV Servicemen's Week Plaque

REPUTATION

56
59
45

Walsco Electronics Manufacturing Co
Ward Products Corp.
Wen Products, Inc.
Westinghouse Electric Corp., Electronic

Wright Steel & Wire
Xcelite, Inc.

Enclosed find $
RUSH following:
D Both Vols.
D Vol. 2
D Vol. 1
Include FREE book with both volumes.
Name
Address
City
Zone... State

RACK -MOUNTING DC POWER SUPPLY

is what you make it. It will be the "best in -town" if you read CORNELL-DUBILIER'S

pocket-size monthly magazine chock full
of reputation building service aids. Mailed
FREE to your home every month for the
asking-just use the coupon below.

Television Hardware Manufacturing Co.,
43
Inc.
38
Tenna Manufacturing Co
Triplett Electrical Instrument Co.
Inside Back Cover
58
United Catalog Publishers, Inc

G. F.

Just off the press, Vol. 2 has copyrighted Trouble Indicating Tube Location Guides for over 5000 TV models of
the 45 leading makes from Admiral to
Zenith. 1957, 1956. 1955 Models
Vol. 2
Only $1.50 Postpaid
TV TUBE LOCATOR-Vol. 1 contains
similar Location Guides for over 3000
TV models from 1947 to 1954.
Vol. 1
Only $1 Postpaid
These two volumes are a "Must" for
every TV service bench. A storehouse
of TV tube servicing information.
Each TV TUBE LOCATION volume
shows not only location and type of all
tubes, but also actually indicates the
exact location of the particular tube or
tubes which must be replaced. Picture
tube types are given on all guides and
where series string heaters are used,
this fact is noted.
SPECIAL FEATURE: Over 135 common TV troubles listed, with explicit
directions for locating the defective
tubes which cause each fault.

4

The Institute of Radio Engineers

Tube Div.
Winegard Co.

TV TUBE LOCATOR

36,

has been announced by the Service
Instruments Corp., 171 Official Road,
Addison, Ill.

Guaranteed Money Back In

General Electric Co., Electronic
Components Div.
Granco Products, Inc.
Heath Co.
The Hickok Electrical Instrument Co
Hotpoint Co.
Hughes Aircraft Co

-

FIND TUBE
CURE TROUBLE
With H. G. Cisin's NEW 1957

RC SUBSTITUTION BOX

Page

C'ORNELLDUBILIER ELECTRIC CORP.
DEPT. 831
SOUTH PLAINFIELD. N. J.
OK! Send the "The Capacitor"-Free

61
51

Name

1

Please Print!
6

Address

15

Co

NEW
SPEED
V SERVICING SYSTEM

62
54

Plaque being distributed as part of the
promotion plans for March 25 to 30
National Television Servicemens Week
instituted by the RCA Tube Division.

City

L

Zone

State

My occupation or
job title is
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PERSONNEL
ELECTRO
DC POWER SUPPLY
Amps.
Continuously Variable
0-32 V. up to 15

has been named distributor
sales manager of Oxford Components,
Inc., distributor division of Oxford Electric Corporation. Brown replaces V. E.
Wollang, who resigned to join midwest
sales rep organization.

Tom

BROWN

N EW
GRANCO
HIGH FIDELITY
FM -AM TUNER

Atcherley

Brown

JUST PLUG IT

one...
for all

these applications
6

Volts

E. P. ATCHERLEY is now assistant to the
sales manager for distributor sales, electronic products, of Sylvania Electric
Products, Inc.
O

a

0

now general sales manager of Astron Corp. Mario A. DeMatteo
has been appointed assistant sales manager. Herman C. Bloom has been named
distributor sales manager.
IRVING I. SER is

Plating Operations
Laboratory Work
Battery Charging

Auto Radio and Accessories
Servicing*
Marine and Aircraft Equipment
Mobile Communications
Equipment
Model Train Operation
Battery Charging
Transistor Circuit Design

Volts

24

Volts

hi-fi system,
tape recorder
or TV set

for the best in
FM -AM

A new adventure in sound from leading
sound specialists ... a most versatile FM -AM
tuner of fine quality, designed to provide
the best static -free FM as well as AM radio
reception by simply "plugging it in"
... yet, in the Granco tradition of producing

Volts

18

to phonograph,

radio listening!

Auto Radio Servicing'
Transistor Circuit Design

12

DeMatteo

lower
than any other available tuner.
More than lust a component, this elegantly
much more for much less, priced

styled tuner easily connects to any
instrument with an amplifier and speaker and
affords complete radio listening pleasure
... FM and AM.

Tank Mobile Equipment Servicing

Exceptional sensitivity and selectivity insure
superlative FM and AM reception
6 tubes plus selenium rectifier
Famous Granco coaxial tuner for smooth,
sharp, no -interference, drift -free tuning
Straight A.C. chassis
built-in antennas
A complete package
eliminate installation
Compact decorator cabinet fits handsomely
into any decor

Relay Operation

Telephone Circuits
Aircraft Ignition Servicing
28

Carpenter

Bloom

Volts

H. CARPENTER CO. has been
appointed national sales rep for the
Century Electronics Company line of TV
test instruments.
DOUGLAS

Aircraft Equipment Servicing
32

IN...

Volts
Farm Radio Servicing

Railroad Mobile Equipment

p

*Both Transistor and Standard Sets

Special filter circuit broadens range
in all low voltage applications. Has all
EPL patented features, plus many new
ones, available only in the "NFA."
$195 net
Send for new bulletin today:
ELECTRO PRODUCTS LABORATORIES
4501-V Ravenswood Ave.,
Chicago 40, Ill.
Canada: ATLAS RADIO LTD., Toronto A

o

0

WILLIAM E. WHITTAKER, formerly tech-

nical service supervisor of Du Mont, has
been appointed service manager for the
receiver division of Allen B. Du Mont
Laboratories, Inc. Whittaker will be responsible for service nationally on Du
Mont TV receivers, phonographs, and
radios.
o

o

-

o

been appointed
administrator of advertising and sales
promotion for the RCA components diviCHARLES R. OCHS has

sion.
633

T-270 FM -AM TUNER only

$5495*
LIST

TECHNICAL FEATURES
tuning
2.5 volts maximum audio output
knob and OFF -AM -FM phono switch knob
FM Section: 5 microvolts sensitivity for 20 db.
quieting 88-108 mc. frequency range
20.15,000 cycles flat audio frequency
response
220 kcs. at 3 db. down selectivity
1.0% total harmonic distortion for 2.5 volts
built-in antenna. AM Section:
RMS output
20 microvolts sensitivity per meter (on loop stick)
535-1650 kc. frequency range
2.5%
8 kc. selectivity at 2 times down
total harmonic distortion et 1 volt RMS
built-in antenna.
output

-

-

-

-

-

-

IF M

Int.ecuts

--

G R A N C CO

*Price slightly higher South and West

You are cordially invited to visit the
SERVICE booth (4512 -Fourth Floor)

During the IRE National Convention Radio Engineering Show
At the New York Coliseum, N. Y. C.
March 18 to 21
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For complete information
and specifications, contact your
Granco distributor or write

GRANCO

36.07 20TH AVE.

LONG ISLAND CITY 5,

- the leader in FM and UHF

N.Y.

Mighty
The
Nine
A Good

lab and
Production line
V.O-M

630-A

-M
The First V -O

With
Ohms/VoltAC/,

6RS-NA

VTVM

631

TRIPLETT ELECTRICAL INSTRUMENT COMPANY

Bluffton, Ohio
Over a half -century of experience

The Smallest

Complete

V.O.M
With Switch

310

For Telephone

Service

630-t

i,.y r,,,,,,.

www.americanradiohistory.com

Not once upon a time .. .
Right now the mighty nine Triplett
VOMs stand out like giants.
For every application and in every
price range there is a Triplett VOM
exactly suited to you.
53 years reputation guarantees quality you can accept without question.
No other manufacturer offers so
many and so much.

"Authorized RCA Electron

r Tube Dealer"?

Ask your RCA distributor how you can enjoy the prestige
and profit of this powerful service dealer program. It will
pay you to check into the requirements at once-and iden-

3rd Annual

tify yourself and your shop with the greatest name in elec-

NATIONAL TELEVISION

tronics-RCA. Once you qualify, you can use the arsenal
of promotion materials prepared exclusively for "Authorized RCA Tube Dealers"-outdoor and indoor signs, dis-

plays, direct mail, newspaper ad mats, radio scripts, decals

-everything to tell your customers you're an "Authorized
RCA Electron Tube Dealer"!

f

RADIO CORPORATION of AMERICA
Tube Division, Harrison.

N. J.

SERVICEMEN'S WEEK

March

25-30

This is RCA's annual salute to its busiiess

partners-the TV-Radio Service Technicians of
America. Big color ads in March 23rd issues
of TV Guide and the Saturday Evening Post,
and March 25th issue of life-tributes on NBC
network rodio and TV shows, including March
16th TV Emmy Awards program and Maic'i
23rd Perry Como show. Be sure to hove all
your custcmers and prospects tune -s these
gala shows to see your NTSW t-ibute.

