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.STORAGE RACK KEEPS ALL YOUR
RESISTORS FOR EASY USEIes

YOU GET!
Get any one of these 7 deals on famous Socing dude s bansd

assortment in each wattage.

No. 3994-115 Watt -6 per box

No. 3994-2- One-half of above

FIXED COMPOSITION RESISTORS |z v+~

o _ ) No. 3994-4__0One-haif of above
For a limited time only, you can stock up on the resistors you need

at a real saving . . . get a handy metal storage rack free. Choose S S=raiiclie=d pormbyy

any one of these GC special assortments of top quality resistors in
) ) ) No. 3994-6—One-half of- above
the exclusive-with-GC color-coded plastic boxes. Take advantage of

No. 3994-7— 1, 1 and 2 Watts—-10
boxes of each value

this special sale now . . . see it at your GC jobber.

FREE COLOR-CODER included with each deal.

\/Scientifically packaged to prevent bent (e

soldering leads

v/ Boxes color-coded to make . T
identification positive) -

SEE YOUR JOBBER! He now has these special resistor deals
... or can get them for you.

=

Gc Resistor and Knob Division of 3 »
l——'GC Electronics Co.

@ Division of Textron Electronics, Inc.
Western Plant: Los Angeles 18, California + Main Plant: ROCKFORD, ILLINOIS, USA.




'..PEVI‘EWS of IIE'W sets Wl

CHASSIS
NUMBER -

Admiral L22M23
Chassis 2056

The Super ADMIRAL—that's what it
says on the front of this cabinet—is a
16-tube VHF chassis with a 217, 90°
picture tube. Front-operated controls are
located above and below the right side
of the screen—push-pull on/off switch,
volume, channel selector, and fine tun-
ing at the top; brightness, contrast, tone,
and vertical-hold controls at the bottom.
RF oscillator adjustments are accessible
after the channel-selector and fine-tuning
knobs are removed and the hole in the
fine-tuning disc is lined up with the slug
for the desired channel.

All setup controls are located on the
rear apron of the chassis; two are cov-
ered with warning labels, The chassis is
transformer-powered, and protected by
a circuit breaker in series with the cen-
ter lead of the transformer secondary.
; CAUTION The filament circuit is protected by a
g 114" length of #26 fuse wire. All except
the low-voltage supply, damper, and
high-voltage circuits are located on two
printed boards.

The left-hand board contains the
IF, AGC, and sync circuits, while the
sweep stages are on the right. It’s a
little unusual to see the AFC circuit so
far removed from the oscillator — so
watch it. Foil patterns are shown on top
of the board to make servicing easier.
The proper adjustment of the AGC con-
trol (shown covered by notice) is as
follows: Tune in the strongest station
in the area. Set brightness at maximum
and contrast for a normal picture. Make
sure the hold controls are properly ad-
justed; then rotate the AGC control until
either sound or picture begins to distort.
Retard the setting 10° from this point
and check operation on all channels.

We removed the 5U4 in the photo of
the right-hand board so the two test
points for horizontal circuit adjustment
would be visible. To properly adjust the
circuit, tune in a weak signal and set
brightness and contrast for a normal
picture. Make sure the AGC control
is properly adjusted. Short point “R” to
chassis, and connect a .22-mfd. 400-
volt capacitor from point “S” to chassis
(CAUTION, B+4). Adjust the horizon-
tal range control for a near in-sync
condition. Remove the capacitor and ad-
just the horizontal lock to synchronize
the picture. Remove the short from
point “R” and readjust the horizontal
lock if necessary.

In removing the chassis, a long-han-
dled nut driver must be used because
of the cross-brace across the rear of the
cabinet.

HORI7 HORIZ
[OCK ~RANGE '
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Olympic TRW203M
Chassis JRW

Here’s Olympic’s 1960 entry in the
field of remotely tuned TV’s. It’s a 90°,
21” transformer-powered set containing
a 15-tube VHF chassis and a 4-tube re-
mote-control subchassis. Horizontal and
vertical hold controls are actuated with
thumbwheel knobs protruding from the
bottom edge of the channel selector
escutcheon. The remote transmitter
(chassis JTR) uses a transistor (Olym-
pic part no. TN-26912) as an RF oscil-
lator: it produces one of two pretuned
RF frequencies for remote control of
off-on, volume, and channel selection.

From the back, you can see that the
conventionally-wired  chassis  mounts
vertically on the left, while the remote
receiver chassis mounts horizontally on
the right. The triple speaker system is
also shown. Programming adjustments
on the power tuning unit are made by
inserting a screwdriver into the cam
slot for each channel. For unused chan-
nels, the cam is rotated one-half turn
clockwise (until a stop is reached). A
range switch, which controls attenua-
tion in the antenna lead, provides for
either local or distant reception. The
adjustment labeled horizontal size is in
reality a drive control in the grid circuit
of the horizontal-output tube.

Located on the high voltage cage is a
focus terminal strip (providing two dif-
ferent B4 voltages plus a ground con-
nection); a 3-amp, pigtail-type fuse
which protects the power supply; two
silicon rectifiers; and a 3” length of #26
fuse wire which protects the filament
circuit. The rectifiers, incidentally, are
connected in a full-wave, voltage-
deoubler configuration.

A Yi-amp, type “C” fuse protects
the horizontal circuit. Located just above
this fuse is the horizontal frequency coil.
The sound clarifier is an adjustment for
the quadrature-grid coil of the audio
detector.

One Phillips-head screw is all that
holds the channel-selector escutcheon in
place after the tumer knobs have been
removed. The channel indicator then
slips off to provide access to the VHF
oscillator, height, and vertical-linearity
adjustments.

In the close-up of the remote re-
ceiver chassis, the raised “hood” lets
you see the channel-selector relay, and
the step relay which provides the con-
trol for off-on and three levels of
volume. The filaments of the remote re-
ceiver are energized whenever the main
and remote off-on switches are both in
the “on” position.
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VERT BRIGHT{‘JESS

CONTRAST FOCUS WIDTH

RCA Model 240-KV-775SU

PICTURE T¢
NG00 0 Chassis KCS127AE
RSONNEL
This wall of entertainment is one
model in RCA’s line of “has everything”
receivers. The 24”7, 110° picture tube
is centered between two speaker bafiles
which house the stereo speaker system
and amplifier, AM-FM tuner, 4-speed
FUSIB b ; : stereo record changer, and TV tuner.
L RESISTOR; Al ; Many modes of operation are available:
.% _ AM, FM, AM-FM, TV, TV-FM, tape,
v Pl © , and mono or stereo phono. Controls for
. . these function, as well as some of the
other operational controls, are under the
right-hand lid. Exceptions are those for
horizontal hold, brightness, and vertical
hold, which are located on the back.
The rear-view photo shows the posi-
tions of the various units in the system.
All chassis have their own transformer
power supplies; however, the transformer
for the AM-FM chassis (RC1192B) is
for isolation only. Its tubes are con-
nected in a series —string arrangement.
IF, video and sound circuits are on the
printed board at the left. The audio de-
tector circuit is as far as the TV chassis
goes in the sound section. The detected
signal is fed to the two channels of the

e LY ; stereo amplifier, where it is amplified and
s X i . o used to drive all speakers. The printed
LIMITING < 1 ﬁ‘,‘ board along the bottom of the TV
RESISTOR. — = chassis contains both deflection oscilla:
i M— tors, as well as the AGC, sync, and

vertical output stages. The convention-
ally-wired part of the chassis consists of
the power supply, horizontal output,
damper, and high voltage circuits.

The horizontal deflection circuits are
protected by a fusible resistor (part
#104295) rated at 300 ma; its DC re-
sistance is about 9 ohms. Horizontal-
drive and width adjustments are both
located on the flat part of the chassis
between the rectifier and output tubes;
the focus control is just below the AC
interlock.

A current-limiting resistor, connected
in series with the AC line as a tube sav-
ing feature, has 120-ohms resistance
when cold. As in other 1960 RCA sets,
a multiple-control assembly is used; it
contains three controls and six printed
resistors for the vertical linearity, height,
and AGC circuits.

There’s more to the last picture- than
just the maze of wires required for such
an elaborate system of electronic equip-
ment. A closer look would disclose the
use of the new Guided Grid TV tuner,
quite an innovation for RCA.

April, 1960/PF REPORTER 3



ee...............PREVIEWS  of new sets

Westinghouse Md. H-K4600
Chassis V-2378-6

This 21”, 110° chassis, shown here
in the American Contemporary model,
teatures a Remote Director control sys-
tem. The remote transmitter (chassis
V-2387-1) uses a transistor oscillator
(10027 or 2N402) to develop a modu-
lated RF signal for controlling functions
of on-off, volume, and channel selection
in either direction. Power for the trans-
mitter is supplied by a 6.5-volt mercury
battery (Eveready E-165 or Mallory
TR-165R).

The TV chassis itself is an 18-tube,
transformer-powered unit with a con-
veniently located 3.5-amp, slow-blow
fuse connected in the AC line. The
newest tube types you’ll encounter are
two 6FV8’s, a 6EB8, and a 6ERS or
6EAS (depending on the tuner used).
The major portion of the circuitry is
contained on a single printed board
nestled between a power-supply chassis
on the left, and the horizontal-deflection
chassis on the right. The remote re-
ceiver (Chassis V-2386-1) is housed in
the speaker compartment.

The control panel contains a push-
pull switch for remote receiver power,
two channel selector bars for power tun-
ing, plus controls for off/on volume,
brightness, contrast, vertical and hori-
zontal hold, and the setup knob for
Memory Tuning (fine tuning). The low-
er right side of the speaker compart-
ment houses the remote-receiver micro-
phone; also located in this area are
indicator lamps which show when power
is supplied to both the remote receiver
and the main chassis.

Power-tuning programming cams are
accessible through a large tube in the
rear cover. Each cam is located to the
left of its respective channel number,
and has two positions. The in position
causes the channel to be skipped; the
out position is used for active channels
in the area.

The tuner, power-tuning mechanism,
and control panel are held to the cabi-
net by five 14" metal screws. A 5/16”
nut driver is required to remove the two
front chassis bolts and the two nuts
holding the speaker leads, while a 3&”
driver is required for the two chassis
bolts at the rear.

Upon removal of the chassis, you'll
notice the approach this manufacturer
has taken to make printed-board servic-
ing easier. Termed the See-Matic board,
it provides a schematic representation of
the components, which simplifies circuit-
tracing considerably. The protruding
leads are also helpful in making test
equipment connections.

4 PF REPORTER/April, 1960
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1960 is the big election year! And the biggest

X
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campaign in the industry is Raytheon’s

“Crusade Against Call-backs.” It’s designed

to put the finger on the 10 tube types

that cause you the greatest profit loss.

Once the votes are in, we’ll announce

the top ten and at the same time introduce

our platform to stop profit loss.

'

| Srop
/| CALLEHELS

7"“ “ A
=

A
VOTING DATES! ANNOUNCEMENT DATE! ’4 )

Now . .. through May 15, 1960. Raytheon will announce the ten tubes
that give you the most trouble — and
CAST YOUR BALLOT! introduce our new candidate for top
See your Raytheon Distributor, or profits — on June 1, 1960.

vote when his representative calls at

your place of business. The time for ACTION is now!

There have been enough promises on

ELECT! what to do about Call-backs. Ray-
Vote for the ten tube types that cause theon guarantees action! Get ready
you the greatest loss through Call- for great profit news to come! And
backs. don’t forget to vote!

AGAINST CALL-BACKS RAYTHEON COMPANY

Distributor Products Division » Westwood, Massachusetts

X N\y
Ao VOTE NO TO PROFIT
o\ ‘ LOSS in the
= RAYTHEON CRUSADE

Vote at your Distributor's place of business, or when his representative calls on you.

April, 1960/PF REPORTER ¢



SPRAGUE Di1FILM does it again! First to give you at
regular prices the finest molded tubular capacitor
made—~the DiFiLM BrLack BEeauTy. .. and now
the newest DIFILM capacitor—the ORANGE-DRroP
dipped capacitor.

SPRAGUE ORANGE-DROP CAPACITORS are espe-
cially made for easy installation in tight spots . . .
where only an exact replacement will fit. They are

the exact same dipped capacitors used by leading
manufacturers in many TV sets.

WHY ORANGE-DROPS
BEAT HEAT AND HUMIDITY

Sprague Orange-Drop MylaF-PaperDipped Capacitors com-
bine the proven long life of paper capacitors with the
effective moisture resistance of film capacitors. Their
duplex dielectric of kraft paper and polyester film is
impregnated with HCX®, Sprague's exclusive hydrocarbon
material which saturates the paper and fills voids and
pinholes in the film before the HCX polymerizes. The
result is a solid, rock-hard capacitor section which is then
double-dipped in bright orange epoxy resin for moisture
protection. Leads are neatly crimped for easy installation
on printed wiring boards.

L
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DIPPED DIFILM® CAPACITORS
FOR EXACT ORIGINAL

REPLACEMENT

THIS NEW ... MINIATURE... DIFILM
CAPACITOR OUTPERFORMS ALL
OTHER DIPPED TUBULAR CAPACITORS!

‘SPRAGUE ORANGE-DROP CAPACITORS are a nat-
ural teammate for the molded Difilm Black Beauty?.
Black Beauties, born out of engineering to tough
missile standards, are still far and away the best
replacement capacitors—better than any other
molded or dipped ... paper, film, or film-paper
combination . . . capacitor made for ertertainment
electronics.

@ Where a dipped capacitor is called for, no other
dipped unit can match the ORANGE-DroOP. Your
distributor is stocked with all popular ratings in
200, 400, 600, and 1000 volts in handy Sprague
Kleer-Paks. Order some today.

*Du Pont Trademark

don’'t be vague-—insist on

@
spnncui the mark of reliability

ANOTHER TESTED RELIABLE PRODUCT BY THE WORLD'S
LARGEST CAPACITOR MANUFACTURER
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FREE

UBERT LINDSE
‘GO PLACES’ CONT1

Special Report on Radio
and TV Servicing
in Mexico

C. A. Zinser
MEXICO, D. F.-—Mexican radio
and TV servicing is similar in most
ways to that in the United States,
but with some interesting varia-
tions. The first variation has to do
with the method of new set distri-
bution.

In the U. S., the three-step dis-
tribution system is the general rule
(manufacturer to distributor to
dealer to consumer). In Mexico,
the two-step system is used (manu-
facturer to distributor to con-
sumer). There is no intermediate
dealer. But there is a further differ-
ence; the distributor is often a sort
of manufacturer in his own right.
He will often purchase “kits,” as-
semble them, and sell them directly
to the consumer. This type of ac-
tivity is naturally confined to those
distributors with rather substantial
capital, but it is still a factor in the

market.

As in the case of his American
counterpart, the Mexican distribu-
tor is also a parts distributor, He
sells electronic parts to service
technicians, But, he almost always
operates a service organization of
his own. In general, this poses no
particular problem, for the Mexi-
can method of doing business is
based on a definite personal rela-
tionship. Once the typical Mexican
has established a business relation-
ship, he maintains it on a lifetime
basis.

The Mexican service technician
faces most of the same technical

(Continued on page 2)

Lindseys Fly to Mexico
City in January
STATESVILLE, N C.—Mr. and

ers. Hubert Lindsey will fly to
Mexico City Jan. 7. Mr. Lindsey’s

winning entry in the “Go Places
With Mallory” contest resulted in
the be
joined by Mr. and Mrs. Joe Har-

trip. The Lindseys will

ris of Charlotte. Mr. Harris was
responsible for Mr. Lindsey’s entry
in the contest and is thereby elig-
ible for duplicate prize.

The two couples will fly to Dal-
las via Delta Airlines, and from
there to Mexico City via Ameri-
can Airlines. They will stay at the
Continental Hilton Hotel and plan
to take several tours to historic
sites in and around the Mexican
capital. The couples will return on
Jan. 11.

LATE FLASH

INDIANAPOLIS, IND.—J. E. Templeton,
General Manager, P. R. Mallory & Co.
Inc., Distributor Division, announced to-
day that there would be a 1960 "“Go
Places with Mallory’’ contest. Mr. Tem-
pleton said, “The success of the 1959
contest proves that Service Technicians
In fact,
by using

are interested in ‘Going Places.’
they go places three ways:
quality Mallory products, getting a bar-
gain on popular parts, and winning a
free trip.”” Exact details of the 1960
contest will be announced at the NEDA
Parts Show in 16-18,
1960.

Chicago, May

TODAY'S DAFFYNITION
CUSTOMER-—The guy who puts
off going to the dentist for weeks
but needs his television set fixed

TODAY.

Winner Congratulated CHARLOTTE, N. C.—Hubert Lindsey
is shown being presented with two tickets to Mexico City by J. E.
Templeton, General Manager, Distributor Division of P. R. Mallory

& Co. Inc. Joining the ceremony are:

Mr. Templeton, Mr. Lindsey, Joe
by Haviland Smith.)

Hubert A. Lindsey, Service Man-
ager, Curlee Tire & Appliance,
Statesville, N. C., was named today
1959 “Go

Places with Mallory” contest. The

as the winner of the

contest was sponsored by the Dis-
tributor Division, P, R. Mallory &
Co. Inc,, Indianapolis, Ind.

Mr. Lindsey won the contest by
submitting the best statement on
which line of Mallory replacement
parts he liked the most. His pur-
chase of a flight bag containing
an assortment of parts from the

left to right, Grady Duckett,
Harris and Wm. Fanning. (Photo

complete Mallory line gave him his
basis for comparison.

The grand prize of the contest
is an all-expense week-end for two
at the Continental Hilton Hotel in
Mexico City. The trip will be via
American Airlines and will fea-
ture tours to scenic and historic
points in and around the Mexican

capital.

Mr. Lindsey, 34, is a native of
Statesville, attended high school
there, is married, and has two chil-
dren. He is a Marine Corps vet-

eran of World War II.

Dixie Radio Salesman Named Co-Winner

CHARLOTTE, N. C.—Joe Harris,
a salesman for Dixie Radio Supply,
was named co-winner of the “Go
Places With Mallory” Contest.
Mr. Harris sold Mr.
the actual winner of the contest,
his Mallory flight bag assortment
of parts. Under the rules of the

Lindsey,

contest, Mr. Harris is to receive
a duplicate grand prize, an all-ex-
pense week-end for two in Mexico
City.

Mr. Harris, who now resides in
Charlotte, was born in Moores-
ville, N. C. He is married and has

two children. He is a Navy veteran
of World War II.
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(Continued from page 1)

as does his American
but has some to be

found only in Mexico.

problems
counterpart,

Mexico City power is 115 volts,
50 cycles, and because of serious
fluctuations, voltage regulators are
a “must” on TV sets. Power in the
remainder of Mexico is 115 volts,
60 cycle, so his problems start with
two power standards. But this is
only the beginning, his most seri-
ous problem stems from parts
availability.

Sources of parts in Mexico are
literally world-wide. Some are
made in Mexico (capacitors, coils,
speakers, tubes, and transformers),
but not in sufficient quantity to
satisfy the demand. Other sources
include the United States, Japan,
and Europe. Exact replacement
parts are often difficult to obtain
or require long delays. Because of
this, the Mexican service technician
must be a “master substitutor.” His
customers are not going to wait 4
to 6 weeks for their TV sets to be
repaired any more than would an
American viewer.

The Mexican service technician
operates his business mostly on a
credit basis. His customers gener-
ally bring the sets to his shop and
he usually delivers them when re-
pairs are completed.

Mexican or American, service
technicians face many of the same
problems, but on one point there

is no difference—all customers
want the job done roday—not
“manana.”

e |

First Plane Trip for Mrs. Lindsey Mr. and Mrs.

=

Joe Harris and

Mr. and Mrs. Hubert Lindsey are shown with Delta Airline stewardess
Norma Smith as they prepare to take off for a five day vacation in
Mexico City. (Haviland Smith photo.)

Tours Feature of Trip

MEXICO CITY. D. F.—Interest-
ing tours in and around Mexico
City were arranged for the Lind-
seys and Harris’ on their recent
visit here.

The first day found our visitors
touring the metropolitan area with
a special stop at University City.
Like thousands before them, they
marvelled at the blend of ancient
Aztec and ultra-modern architec-
ture. The sight of the beautiful
mosaic murals by Diego Rivera
and Juap O’German on the build-
ings quickly brought cameras into
action.

On the second day, the tour pro-
ceeded to the Pvramids of Teoti-
huacan and then on to the shrine
of Guadalupe where, in 1531, the
Virgin of Guadalupe appeared to
the Indian Juan Diego.

The gardens of Xochimilco were
a feature of the third day’s tour.
Here, they were treated to the
beautiful display of flowers at the
floating gardens and visited the dis-
plays of pottery and tlowers at the
market. An afternoon at the bull
fights came as a fitting climax to
a whirlwind tour of the continent’s
oldest city.

No Waiting

No Shopping
Any of over 38,000

types of
single or dual controls
custom-built in just
30 seconds by
your distributor.

*Trademark

Narciso Garcia, Mallory's Mexican representative, explains south-of-

the-border TV servicing to Mssrs. Harris and Lindsey as Cecilio Mar-

tin, Manager, Electronica Geyen, S. A. looks on.

JE‘ ,9.._‘ ) |

This photo was taken during a visit to one of Mexico City’s largest
distributors, EI Centro Comercial, S. A. Left to right: Diego J. Gar-
rido (General Manager), the Harris’ and Lindseys, Narciso Garcia,

and Romulo Garcia (President).
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Teotihuacan

The Pyramids of Teotihua-
can were constructed in 300
A.D. and are classic ex-
amples of ancient architec-
ture. The pyramid of the
Sun is larger at its base than
any in Egypt. There is also
a perfectly preserved temple
and an archeological mu-
seum.

Norte Americanos v los sombreros — Joe and Hubert in Mexican
disguises — jViva Villa!

Photos on this page by Joe Harris

Xochimilco

The floating gardens had their
origin in the tenth century when
flowers and vegetables were
planted on floating rafts to be used
as tribute to the Aztecs. The rafts
were later enlarged and poplar
trees were planted with the roots
growing through the bottom into

Oh! My achin’
arches ’

the canal bed.
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“Tired — But Happy!”’
STATESVILLE, N. C.—A “tired
—~ but happy” Mrs. Lindsey re-
turned home after a five day vaca-
tion to Mexico City.

Mrs. Lindsey said, “I'm sure
glad to be home so I can catch
my breath and rest my feet. We
had a wonderful time and espec-
ially enjoyed the pyramids and the
floating gardens. There were so
many things to see and do. At first,
I was a little afraid to leave the
children, but I'm glad we had a
chance to make the trip. It was a
wonderful experience.”

“Ready to Go Again”
CHARLOTTE, N. C.—Mrs. Joe
Harris is home again after an ex-
citing five day stay in Mexico
City. She and her husband took
several tours in and around the
Mexican capital.

Mrs. Harris described Mexico
as a “never to be forgotten ex-
perience. We saw so many things
and went so many places. The
pyramids were tremendous and the
floating gardens very beautiful.
Another impressive sight was the
Shrine of Guadalupe. We just had
a wonderful time and I'm ready
to go back again.”

Electronic Brain
Speeds Orders

INDIANAPOLIS, Indiana — A
new wonder of the electronic age
has been installed by the Distribu-
tor Division of P. R. Mallory &
Co. Inc. It’s a business machine
called RAMAC. This machine is a
whopper — 20 feet long, 18 feet
wide, and 6 feet tall. Its lair is a
specially air-conditioned room to
keep it from developing heat ex-
haustion.

RAMAC is more than a mere
machine, it's a whole accounting
system. It performs, in seconds,
functions which formerly took
hours of tedious record searching.
It magnetically records millions of

tiny bits of stock control and or-
der information and spits them out
at an awesome rate in the form
of printed invoices and shipping
orders.

RAMAC makes it possible for
Mallory to ship parts to its dis-
tributors quickly and accurately so
that they may keep pace with the
accelerating demands of modern

electronic business.

Salesman at Work

Joe Harris, salesman for Dixie Radio, Charlotte, is explaining the
contents of the Mallory flight bag to Bobby Jenkins, one of the many
service technicians Joe calls on. Joe’s territory includes southern North
Carolina. (Photo by Tom Franklin.)

“Look Ma — No Wires”

The appliance cord may soon
join the ranks of the dodo. A host
of battery-powered personal appli-
ances are on the market.

First it was the tiny transistor
radio, then the cordless electric

clock, and now the transistor TV.
What next?

It would seem that the electric
power utility’s loss would be the
battery dealer’s gain.

Lindsey Opens New
STATESVILLE, N. C. — Hubert
Lindsey, winner of the 1959 “Go
Places With Mallory” Contest, has
announced the opening of the For-
rest Heights T.V. Center at 825F
North Center Street, Statesville. He
will feature guaranteed service on

all types of radio, TV, and hi-fi
equipment.

Mr. Lindsey is a native of States-
ville and has fifteen years experi-

Service Shop

ence in radio and TV repair. He
received his technical education at
the Southern Vocational Institute
in Hickory, N. C, and was for-
merly Service Manager of Curlee
Tire & Appliance.

The most modern electronic test
equipment has been installed in the
shop, and pick-up and delivery
service is offered. (Photo by Tom

Franklin.)

Mallory to Build New Plant

LEXINGTON, N. C.—P. R. Mal-
lory & Co. Inc. has acquired a
17-acre tract here and will build
a 60,000 sq. ft, plant.

The new plant is part of Mal-
lory’s program to expand its facili-
ties in anticipation of 1960 and fu-
ture sales gains. It will be oc-
cupied by the Mallory Battery Co..

a division of P. R. Mallory & Co.

Inc.,, which has headquarters in
Cleveland and manufacturing fa-
in Cleveland and North

Tarrytown, N. Y.

cilities

The new plant will be used to
manufacture advanced dry battery
These be
used to power hundreds of con-

systems. systems will

sumer, industrial, and military

products.

MOLDED TUBULAR
PAPER CAPACITORS

Rugged Dependable
All-purpose
Capacitors in the
HANDY FIVE-PACK!

Your best bet for outstanding

'service in buffer, by-pass, or “-’—-fféff‘f

coupling applications.

——— —



e tape recorder
e portable TV set

FROM YOUR CAR, Boat or Plane!

e P A system
e hand tools

with

INVERTERS

for changing your sloroge
battery current to
A.C., HOUSEHOLD ELECTRIQTY
Anywhere . . . In your owi corl

ZE P
OPERATES
PORTABLE TV SET

directly from your cor!

L |

OPERATES

® RADIOS

® RECORD PLAYERS

® MIXMASTERS, ETC.
directly from your cor!

MAKE YOUR CAR, BOAT OR PLANE
‘““A ROLLING OFFICE!"

OPERATES

o TAPE RECORDERS

¢ DICTATING
MACHINES

e PUBLIC ADDRESS
SYSTEMS

» FLECTRIC SHAVERS
directly from your cor!

A

e
=

3 - =" mounted out
‘ﬁ‘ of sight under
s dash or in

trunk
compartment

UNIVERSAL
INVERTERS

Especially designed to change 6 or 12 volt
D.C. 1o 110 volt A.C. 60 cycles.

for...
e EXECUTIVES e POLICEMEN
o SALESMEN © REPORTERS
¢ OUTDOOR MEN o FIREMEN

e PUBLIC OFFICIALS

MODELS 6U-RHG (6 volts) 125 to 150 watts. Shipping
weight 27 Ibs. List price.............. $99.50

DEALER NET PRICE. ... .. $66.34
12U-RHG (12 volts}) 150 to 175 wotts, Shipping weight
27 Ibs. listprice. .................. $99.50

DEALER NET PRICE...... $66.34

Write for literature on other Sizes and Models
of ATR INVERTERS, priced as low as $11.95 [ist.

SEE YOUR JOBBER OR WRITE FACTORY
A/ NEW MODELS +/NEW DESIGNS 4/NEW LITERATURE
« A" Baltery Eliminators « DC-AC Inverters e Auto Radio Vibrators
American Tetevision & Rapio Co.
Luality Praducts Sence 1957
SAINT PAUL 1, MINNESOTA, U. S. A.
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‘T am told by customers,

Lettens ta the

Dear Editor:

For only a few brief months, T have
used Sams service literature, and 1 find
it keynoted by quality. Please continue
as you are, no matter what difficulties
may arise. In quality lies the sound re-
covery of our economy, which is now
sick from the lack of it.

With reference to the recent part-
vs. full-timer debate in your columns,
all of us “pots” should stop calling all
of us “kettles” black so we can get down
to the business of working on the basic
problem—the cause rather than the ef-
fects. Do great numbers of Americans
feel they must indulge in price-gouging,
or work at two jobs (taking a chance
on letting their children become delin-
quent), in order to eat? Or do they
think they are deprived if they do not
have everything possible?

Our economy needs to be refined
gradually and rationally toward the con-
clusion that quality construction in all
fields, honest selling, honest prices (even
when high), and fair wages (ditto) are
the hone of America. We need calm,

considered, and considerate criticism,
too!

A. McManNus
Trenton, N. J.

Dear Editor:

In the debate between part-time and
full-time servicemen, there are two
points which, in my opinion, might well
be discussed.

First, whose condition is it that needs
to be improved—that of the pros, the
part-timers, or the public? Are those
who object to part-timers concerned with
better service, reasonable prices, cour-
tesy, etc., or are they thinking primarily
of maintaining a select service group?
This unfortunate attitude, more than
anything else, antagonizes the set owner
and heads him toward the part-timer.
When he feels he’s at the mercy of one
serviceman, can you blame him for feel-
ing trapped when they seem to gang up
against him?

The second point T want to raise is
this: Does the term “professional full-
timer” include servicemen who spend
most of their time and effort in selling
new sets? Nearly every recognized full-
timer in my area is a dealer. True, all
advertise their service facilities and per-
form some service work; but. from what
they would
rather sell a new receiver than try to
repair an old one.

This was decisively illustrated to me
just a few years ago on the very first
job T did for a customer who was
neither a close friend nor a member of
my family. Three servicemen had pre-
viously looked at this set. One had in-
stalled a new tube; the other two had

made no attempt whatsoever to repair
it. All three had agreed that it should
be traded in on a new one.

Still lacking in experience at that
time, T tackled the job with misgivings.
After all, if three real servicemen—!
But what a boost that job gave my
morale! 1 found the fabric belt that
drives the fine-tuning control lying on
the bottom of the cabinet. When this
was repaired (a simple matter with rub-
ber cement and shoemaker’s thread),
normal fine tuning was restored—and
the picture was as clear as ever.

Similarly to Mr. C. H. Bond (January
Letters), 1 have run into numerous sets
that full-timers have diagnosed as need-
ing new picture tubes or other extensive
(and expensive) work: yet many of
these were readily cured by minor parts
replacements. By fixing these sets, I
undoubtedly “do” someone out of nu-
merous sales. On the other hand, the cus-
tomer gets what he wants and is very
willing to pay for the satisfaction he
receives.

I have no personal grievance against
any of these salesmen-servicemen. After
all, they have aided me immeasurably
in establishing my full-time business,
and as long as they operate as they do,
I will be a happy full-timer kept busy
by their customers who prefer my meth-
ods. But they should stop and appraise
their problems open-mindedly before
blaming all of their ills on conscientious
part-timers.

ROBERT W. MCALOAN
Lambertville, N. J.

Dear Editor:
This humorous sign,
back of a service truck,

placed on .the
is an excellent
business-getter for Planet and Audio
Television Co. of 569 Third Avenue,
New York City.
Davip DEUTSCH

Brooklyn, N. Y.

Yes, and it probably saves a few
dented fenders, too—especially on the
truck!—Ed.

Dear Editor:

Please enter my subscription to PF
REPORTER for two years.

In the past 12 years T have subscribed
to other magazines in the electronics
field, and it wasn't until recently that
1 became thoroughly convinced of how
you people really help the electronic
service technician. Your articles are
thorough, easy to read, and to the point;
your various “tips” and aids such as
Video Speed Servicing and Previews of
New Sets are of incalculable help to the
serviceman in the field. T certainly hope
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Vertical Non-Linearity Loss of Vertical Sync

Video I.F. Overload

ANALYST

TELEVISION

/B{{ ANALYST

By Easy Point-to-Point Signal Injection,
You See the Trouble on the TV Screen and
Correct it—Faster and More Profitably!

Most useful instrument in TV servicing today!
Enables you to inject your own TV signal at any point i

and watch the resulting test pattern on the picture
tube itself. Makes it quick and easy to isolate, o
pinpoint, and correct TV trouble in any stage @ ;‘,;:"'_;';; '@
throughout the video, audio, r.f., i.f., sync, and sweep - .
sections of black & white and color television sets—
including intermittents. Makes external scope or : @ S @
wave-form interpretation unnecessary. Enables any * [
serviceman to cut servicing time in half, service more on. g P N
TV sets in less time, really satisfy more customers, and @ L] ¥ @ @
make more money. Color generator provides
both rainbow pattern and color bars. Net $27995 ‘s 6 e ow = @ ‘
o
=
\\“m‘___k
& /

Solve Rough Sweep Output Problems with

Lin)
ov sweer € DYNA-SWEEP CIRCUIT ANALYZER MODEL 1075 TELEVISION AN‘ALYST P
4 . . . Makes Money for Thousands of Service Technicians
& ® % Saves many hours of service work. Provides vertical and
horizontal sync and driving pulses that enable you more

and sweep sections of a television receiver. Tracks down
troubles in the horizontal and vertical output circuit in-
2 & 9 cluding defective output transformer and yoke; checks

® o0 9@ for shorted turns, leakage, ofens, short cirevits, and
k@_@.‘.—y continuity. Includes unique high-voltage indication.

Eliminates trial and error replacements.

@ @ @ easily and quickly to check out every stage in the sync
See Your B&K Distributor
or Write for Bulletin  ST25-R

Model A107 Dyna-Sweep. Companion unit for use only with

BaK MANUFACTURING C€O.

B&K Model 1075 Television Analyst for driving source, Net, $54.95

Model 1070 Dyna-Sweep. Same as Model A1C7 but has its 1801 W. BELLE PLAINE AVE < CHICAGO 13, ILL.
own horizontal and vertical driving pulse, and is used independently Canado: Atlas Radio Corp., 50 Wingold, Toronto 10, Ont.
of the Model 1075 Television Analyst, for separate testing. Net, $74.95 Export: Empire Exporters, 277 Broadwoy, New York 7, U.S.A.
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Cel'lab has the answer

to your d/uéf control problems

No need to fence with dual concentric replacements
. . . your problems are solved with CENTRALAB Model
F and R controls. Just match front and rear units with
proper resistance and taper—cut shafts to length (it’s
easy with the CENTRALAB SK-2 precision Shaft-Kut
Tool)—snap together, and touche, you’re ready to go.

You won’t be foiled by switch problems, either.
Just parry them by snapping on a Fastatch KR line
switch if needed.

Fastatch Radiohms enable you to meet the demand
for an immense variety of dual concentrics with a
minimum of components. (The handy FDK-100 Kit
provides coverage of 909, of your dual control
requirements.) Ask your distributor for full informa-
tion about CENTRALAB Model F & R controls.

CENTRALAB products are listed in PHOTOFACTS,
COUNTERFACTS, and THE RADIO-ELECTRONIC MASTER.

ELECTRONICS DIVISION OF GLOBE.UNION INC.

-
A - TR 9420 E. KEEFE AVE. e MILWAUKEE 1, WIS.
s ‘iﬂy IN CANADA: P. 0. Box 400, Ajax, Ontario
Rc 3 y

8 #0072

CONTROLS o ROTARY SWITCHES CERAMIC CAPACITORS
PACKAGED ELECTRONIC CIRCUITS ENGINEERED CERAMICS
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you continue as you are and improve as
the years go on, since I expect to be a
member of your family of subscribers
for years to come.

ANTHONY C. RoMEO
West Hempstead, N. Y.

Dear Editor:

I am a faithful reader of your fine
magazine and find it very helpful. Your
article on printed-board servicing in the
January issue just fixed a set for me—
thanks!

DoN DrxonN
San Leandro, Calif.

Dear Editor:

I have been reading your magazine
thoroughly for the past five years and
think it is the best in the electronics
field.

We have also signed up for the PEET
program. 1 believe it is the best thing
the Howard W. Sams Co. has done yet.

HErMAN A. ARROWOOD
Arrowood TV & Radio
Charlotte, N. C.

Dear Editor:

Kindly send two copies of your An-
nual Subject Reference Index for 1959,
and two for 1958. One set is for the
file we maintain in the shop, and 1 will
use the other at home for reference dur-
ing “bug and dog brushup.”

Your periodical is, in my opinion, es-
sential to the service industry, excellent
in quality, and very current.

R. A. Bacon
Dick’s TV & Appliance Co.
Portageville, Mo.

Dear Editor:

We clip and file all your Video Speed
Servicing items, and we have found so
many other interesting and educational
articles in the magazine that we have
begun filing the contents page of each
issue in the front of our VSS notebook.
We want to pass this idea along (o
others who need help in locating valu-
able articles they remember seeing in
PF REPORTER.

EpGar L. LEEs
Ed Lees Television
Youngstown, Ohio

Dear Editor:

Let me join the growing number of
readers who have shown their apprecia-
tion for your fine technical publication
by dropping a line to say, “Thank you.”
You and your competent staff are to be
congratulated for the manner in which
articles are presented and for your wide
coverage of the electronics field.

Sometime I would like to see an ar-
ticle on Zener diodes and their use as
regulators, since these components seem
to be used a great deal in commercial
applications.

WiLLiaM H. FoSTER
Tacoma, Wash.

Many thanks to you all for the bou-
quets, as well as your comments and
suggestions. Specific subject ideas are
always welcome; others are invited to
let us know what they’'d like to see in
future issues—Ed.



“T'm clean as a whistle inside . . . no loose par-
ticles make me get grouchy and sputter. My fila-
ment coating stays put. My filament and anode
keep a respectful and arcproof distance. You can
depend upon me to take high voltage and like it.”

Yes, the whole family of CBS high-voltage

rectifiers offers you total reliability proved In
1 e performance by leading TV and radio set manu-
facturers. Profit from the total reliability of CBS

high
Nevoltage

(STOP WORRYING
ABOUT ARCS
AND BURNOUTS)

Ruggedness and de-
pendability are builtinto
every CBS high-voltage
rectifier four ways: The
Bantet stem gives solid
four-point suspension.
A simplified two-weld
support cuts filament
weld problems in half. A
stretched filament coil
(possible only with ex-
pensive cataphoretic
coating) is sagproof and
flakeproof. Positioning
of anode with respect to
filament is permanent.

]
R T . . ; 3

o5 = ~\\ TOTAL RELIABILITY
R ... proved in performance

CBS ELECTRONICS

Danvers, Massachusetts
A Division of Columbia Broadcasting System, Inc.

Receiving, industrial and picture tubes o transistors and
diodes » audio components » and phonographs
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TARZIAN

Silicon Rectifiers do more

than replace these
40 tube types

5AU4 | 5AW4 | 5AZ4 | 5T4

_ 5U4 | 5V4 5Y4 | 5W4
56 5 " sv3 524 6X4 6063
x\{ __6202_ 80 g2 | 8
: 83V_| 523 | oz4 | sxa

6AX5 | 6X5 | 5AU4 | 5031

6087 I6106 5R4 |6AU4
6AX4 6BL4 6U4 6W4

12AX4 | 17AX4 254 | 816
836 3828 | 866 |866A

FlHE Some common vacuum rectifier types
i ‘5_, that Tarzian silicon rectifiers replace

THEY ALSO PROVIDE:

1. Higher current ratings

2. Inherently rugged construction

3. Instant operation; no warmup

4. Greater electrical stability

S. Improved voltage regulation
Tarzian tube replacement silicon rectifiers combine
the advantages of solid state rectification and direct
interchangeability with over 959, of all popular rectifier
tube types. Although the silicon units are generally
smaller than the tubes they replace, their dc current ratings
are substantially higher, as much as three times
as great in some ratings.

If you have a rectifier application requiring high
efficiency, long life, rugged construction, or wide
temperature range, Tarzian tube replacement silicon
rectifiers may solve your problem. They are availablein
nine standard models. Special designs and modifications
can be worked out on request.

For specifications and prices of tube replacement
silicon rectifiers, contact your Sarkes Tarzian sales
representative or distributor, or write to Section 4615C
Sarkes Tarzian, Inc., Semiconductor Division,
Bloomington, Indiana.

SARKES TARZIAN, INC.

SEMICONDUCTOR DIVISION
- BLOOMINGTON, INDIANA

In Canada: 700 Weston Rd., Toronto 9, Ontario
Export: Ad Auriema, Inc., New York City
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The
Electronic
Scanner

If you're looking for a way to re.
capture tube sales lost to the corner
drugstore, and have thought of offering
your customers some form of tube-test-
ing program, Seco’s “Take - A - Tube-
Tester - Home” plan may be just the
answer. The program centers around
their portable Model 78 Grid Circuit and
Tube Merit tester, which is especially
designed for loaning to your customers.
When they return the unit, they also buy
the tubes they need — but from you in-
stead of the corner druggist!

Perma-Power gave away so many
cigarette lighters in their last “Vu-Brite"
promotion that they're making another
offer this spring. By buying “VuBrite"
picture tube brighteners a dozen at a
time, you also get an unbreakable poly-
styrene flashlight at no extra cost.

If you’re looking for more premium
deals, you can still earn your choice of
a portable tube and tool case, Y4 H.P.
electric tool set, pocket-size volt-ohm-
meter, or any one of four other worth-
while items, with purchases of Motorola
“Golden M” premium-rated tubes.

For shipping defective tuners to the
factory, Standard Coil distributors will
stock specially-designed cartons which
can be instantly recognized and routed
to a special service department. These
repair jobs will be handled on a 48-hour
in-plant cycle. To help their customers
choose replacement units, the company
will maintain an up-to-date Tuner Re-
placement Guide, as well as list recom-
mended replacements in PHOTOFACT
Folders.

The BIG Picture

According to EIA, over 5.7 million
TV receivers were sold during 1959, an
increase of 600,000 units over 1958. The
public also bought nearly 8.9 million
radios, as well as 1.6 million mono-
phonic and 2.7 million stereophonic
phonograph units (packaged units only)
— almost a million more packaged
phono units than were even produced in
1958! So if you're concerned about your
future in the radio-TV-electronic busi-
ness, you can cross one worry off your
list — someone is using all this equip-
ment, and someone has to repair it!

Starting April 20th, Dave Garroway
encourages “Today” show viewers to ask
for G-E’s “BLACK-DAYLITE" picture tube
when they need a replacement. News-
paper mats, recordings, and other pro-
motional material will be made avail-
able for use by independent service deal-
ers during the nation-wide campaign.

B & K's new 65,000 square foot plant
at 1801 W. Belle Plaine, Chicago, has
enlarged facilities for laboratory re-
search, engineering, and manufacturing,
fortifying the firm’s planned program of
expansion through development of new
products and acquisition of other com-
panies.




GET THAT SYLVANIA SIGN UP TODAY!

ARTHUR GODFREY I3
SELLING YOU!

Now sponsored by Sylvania Silver Screen 85 picture tubes,
Arthur Godfrey is selling America on you —the independent
TV service dealer!

He’s telling millions —on the CBS Radio network — k i
coast-to-coast — that you are the man to see for the finest TV g E
service. Millions more are reading about you in

The Saturday Evening Post. When Arthur Godfrey tells
folks to “look for the Sylvania decal in the window of your
local independent TV service dealer’s shop,” make sure
you're with it.

See your Sylvania distributor for Sylvania Silver Screen 85
picture tubes and Sylvania quality receiving tubes.

Get your display kit of window streamers and posters.

Get that sign up today!

Electronic Tubes Division, Sylvania Electric Products Inc.,,
1740 Broadway, N.Y. 19, N. Y.

SYLVANIA
SILVER SCREEN 85
4 WAYS BETTER

[ w1 |
e e | SIVER SCREEN (™ |
*Greater contrast 'é g 5 :

*More light output k‘ _' i

See your local paper for time and station

“IT'S ARTHUR GODFREY TIME’’ — brought to you by

SYLVANIA

Sussidtery of GENERAL TELEPHONE & ELECTRONICS (&) (&)
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Only Simpson’s 260° VOM

Converts into 7 Different Testers

NEW Simpson

st '
Pson m ADAPTER

v '|'RMISI§T°H ‘BETA’ TESTER
AT ag, O0EL g4q
TERQ apg,

TRANSISTOR TESTER, Model 650... $25.95
‘Beta Ranges; 0-10, 0-50, 0-250, {F.S.)
Beta Accuracy: = 3%, with 260 == 5% nominal
Ico Range: 0-100 va
lco Accuracy: =1%, with 260 =3% (F3.)

DC VTVM, Model 651............. $32.95
Voltage Ranges: 0-.5/1.0/2.5/5. 0/10/25/
50/100/250/500
Accuracy: =1%, with 260 =39 (F.S.)

Input Impedance: greater than 10 megs at
all ranges

TEMPERATURE TESTER, Model 652..$33.95
Temperature Range: —50°F to +250°F
Accuracy: with 260 ==2° (nominal)

Three lead positions provided.
Sensing Element: thermistor

AC AMMETER, Model 653.......... $18.95
Ranges: 0-0.25/1/2.5/12.5/25 amps
Accuracy: 2%, with 260 =39 nominal
Frequency Range: 50 cycles to 3000 cycles

“Add-A-Tester” Adapiers

AUDIO WATTMETER, Model 654....$18.95
Lload Ranges: 4, 8,16, 600 ohms
Wattage: Continuous 25 watts (8,600 ohms)
50 watts (4,16 ohms)
Intermittent 50 watts (8,600 ohms)
100 watts (4,16 ohms)
Accuracy: =5%, with 260 =10% nominal
Direct reading scale from 17 microwatts to
10C watts

MICROVOLT ATTENUATOR,

Model 655........................ $18.95
Ranges: 2.5 microvolts to 250,000 microvolts
continuously variable in decade steps
Frequency: DC to 20 KC
Accuracy: = 1db, with 260

BATTERY TESTER, Model 656....... $19.95
Checks oll radio and hearing aid batteries
up fo 90 volts at the manufacturer’s recom-
mended load, or any external load.

Note: All Simpson 260® Adapters provide for

normal usage without disconnecting the adapter.

World’s Largest Manufacturer of Electronic Test Equipment
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e

EXPANDS
the Famous 260°®
As the Need Arises

Before you buy a VOM,
consider your future needs
in test equipment. Will you
require a transistor tester
...oraDC VIVM... pos-
sibly a temperature tester

. or maybe an AC am-
meter? If so, you can use
Simpson's world-famous
260® VOM as the basis for
these, as well as a whole
“test bench” of high-quality
instruments. All you do is
plug in "Add-A-Tester”
adapters. As each new test
need arises, you buy only
an adapter; you save the
cost of duplicate meters
and circuitry necessary for
single-purpose testers. Cur-
rently available are the
| seven adapters shown af
TESTER v left. Additional Add-A-
Tester adapters will be an-
nounced in future months.

L

SiMPso ——
~ 2ED) ADAPYER

TRANSISTOR "

AT Ary. wo0R, g4

ZERO -ap,,

See these adapters on dis-
play now showing at better
distributors across the
Nation.

SIMPSON ELECTRIC COMPANY

5209 West Kinzie Street, Chicago 44, lllinois In Canada: Bach-Simpsan Ltd., London, Ont.
Phone: EStekrook 9-1121 :
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Fig. 1. In Philco 10ATIO TV set,
battery is recharged from rectifier.
With portable radios reaching

new heights of popularity, and tran-
sistorized portable TV sets also be-
ginning to appear on the market,
the serviceman needs to know more
about batteries than ever before.
Testing and stocking conventional
“dry cells” is an increasingly im-
portant part of his business, and he
will also be expected to service
equipment powered by other, less
familiar types of batteries.

Rechargeable
Battery Packs

Transistorized TV sets require
considerably more power than ra-
dios because of the greater number
of transistors and the added load
imposed by the picture tube. If
ordinary radio batteries of any rea-
sonable size were used as a power
source, they would be exhausted
and ready for replacement after
only about a half-dozen hours of
operation. The most practical way
of overcoming this obvious disad-
vantage is to use rechargeable bat-
teries.

The Philco Chassis 10AT10 tran-
sistorized portable TV set, intro-
duced last fall, uses a relatively
low-cost Everready alkaline battery.
This unit’s individual cells, consist-
ing of manganese dioxide and zinc
electrodes with a potassium hy-
droxide electrolyte, are hermetically
sealed; thus, the battery can be op-
erated in any position without risk

of leakage. Five cells are connected

9-volt rechargeable battery marketed
by B&K Mfg. for transistor portables.
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News about rechargeable batteries

for portable TV sets, and helpful hints for

testing and stocking radio batteries—Thomas A. Lesh

“AS5RV=

in series to obtain a total potential
of 7.5 volts.

Since the battery has a rated ca-
pacity of 2 ampere-hours, and the
current requirement of the TV re-
ceiver approaches 500 ma for bat-
tery operation, both the set and
battery manufacturers recommend
a maximum of four hours’ playing
time per charge cycle. This limita-
tion is extremely important to re-
member, because an excessively
heavy discharge results in a chemi-
cal reaction which permanently de-
stroys the battery’s rechargeability.
Even moderately exceeding the
unit’s rated current capacity will
materially shorten its life.

After a normal four-hour cycle
of operation, the charge is re-
plenished by flipping the function
switch to the CHARGE position and
plugging the receiver into the AC
line. As Fig. 1 indicates, the bat-
tery is thereby connected across the
output terminals of a full-wave sili-
con-rectifier circuit—the same one
that supplies DC power to the re-
ceiver for “off-the-line” operation.
A 5.6-ohm, 1-watt resistor limits
the charging current to a safe level.
Since the alkaline battery must be
charged much more slowly than it
is discharged, the circuit of Fig. 1
must be left in position for 20 hours
in order to restore a full charge.
Moderate overcharging will not
damage the battery, as long as cur-
rent is not applied at a higher-than-

normal rate. One exception to this
| S

SonoTone
—mCHARG A e

L

Sonotone’s nickel-cadmium rechargeable
unit replaces two “D" size standard cells.

statement is a new battery, which
must first be discharged to some
extent before recharging is at-
tempted. A brand-new unit in shelf
storage will hold its initial charge
as long as a conventional dry bat-
tery; therefore, it is neither neces-
sary nor desirable to ‘“trickle-
charge” these alkaline units as you
would a lead-acid battery.

Nickel-Cadmium Type

Several experimental models of
transistorized TV sets have included
nickel-cadmium batteries; this type
of power source is expected to ap-
pear in some future production
models. The nickel-cadmium for-
mula for batteries is not new—but
its application to commercial units,
suitably sized and priced for use in
the radio-TV field, is a very recent
development. Like the alkaline re-
chargeable battery, the latest-type
nickel-cadmium units are hermeti-
cally sealed to prevent evaporation
and leakage of the electrolyte.

Since small voltaic cells of any
type have a limited current capac-
ity, nickel-cadmium batteries do not
provide significantly more playing
time per charge cycle than alkaline
units. Their chief advantage is in
their ability to survive an almost
unlimited number of recharging
cycles. With proper care, they can
conceivably last as long as the
equipment in which they are used.

* Please turn to page 81

—‘
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Burgess rechargeable batteries are made
up of 1.25-volt nickel-cadmium cells.
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Professional-grade TV  service
work practically always involves
something more than just tube
changing. Few, if any, of the tubes
in a television receiver can be re-
placed without producing some ef-
fect on the operation of one or
more service controls; so, if you
aim to restore the receiver to peak
performance, you must give some
thought to checking these adjust-
ments. Sometimes, it’s even advis-
able to make further operational
checks beyond resetting service
controls, as extra insurance against
callbacks.

Fig. 1 sums up a number of basic
facts about the service adjustments
typically found in TV receivers.
This information is a key to under-
standing how tube changing is likely
to affect the various service con-
trols.

Tube-by-Tube Analysis
Low-Voltage Rectifier

After a B-+ circuit has been re-
paired, circuit adjustments are def-
initely necessary even if no service
controls are located directly in the

ALEG CALLED "5¥MC
HUABILIZER, " “FILINGE

LOCH, " ETC.

EET PO MATIMUTM

PICTURE STAEILITY.

TOO-HIOH &7 TING

CAUBES SYHU Loss.,

ADTUSTS WIAS OF
AFFECTS TOP 0¥

0ol BET DESHEH,

VERT QUTPUT TUEE.

RASTER MOHE ROTICE -
ABLY THAN EOTTO

VECE VERSA, DEPENINKG  popil s nx iy CIROUIT. ARCUE OF ST [HASK PN

by Calvin C. Young, Jr.

What ou chould, ewows allout
TUBE CHANGING

low-voltage power-supply section.
Actually, there aren’t many con-
trols in the whole set that won’t
require readjustment after a feeble
rectifier circuit has been brought
back to normal.

The vertical and horizontal out-
put amplifiers operate less effi-
ciently at low supply voltages than
at higher voltages, and if the vari-
cus controls in these circuits were
adjusted before the B+ circuit was
restored to full output, the rise in
supply voltage would make the pic-
ture oversized both horizontally and
vertically. Therefore, the vertical
size and linearity controls should
be readjusted for an undistorted
raster which “overscans” the screen
by not more than 5%. This keeps
most of the picture in sight, while
still leaving a small margin of re-
serve sweep to compensate for tube
aging.

Horizontal drive, width, and
linearity, if adjustable, should also
undergo a touch-up. For best results
in checking linearity, use a pattern
generator or a transmitted test pat-
tern. It would also be wise to check
the operating voltages of the hori-
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Fig. 1. Facts 1o keep in mind about the service adjustments of a TV set.
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zontal output tube for any discrep-
ancies; a tube-socket adapter comes
in handy here.

Unless the set employs an auto-
matically - focused picture tube,
checking the focus adjustment
wouldn’t be a bad idea. In sets with
permanent-magnet focusing assem-
blies, try changing the physical
position of the focus unit. Also
check the voltages at the various
elements of the CRT, since these
will affect focusing as well as bright-
ness and contrast. As a final touch,
the ion-trap magnet may need a
slight readjustment for peak bright-
ness and best focus.

Picture Tube

An old CRT with a remaining
cathode-current capacity of under
100 microamps cannot place more
than a 100-microamp load on the
high-voltage supply. A weak high-
voltage rectifier, even if nearly
dead, may be able to hold up under
this limited load; but when con-
fronted with a new CRT’s demand
for 200 or more microamps, it will
last for only a very short time.
Whenever I replace a picture tube,
I also install a new high-voltage
rectifier—unless 1 am certain the
existing tube is in like-new condi-
tion.

Naturally, such items as picture
centering, focus, and ion-trap place-
ment must be adjusted for optimum
performance. In addition, it is a
good policy to adjust vertical and
horizontal size, and to reset AGC
and sync controls for best opera-
tion.

Vertical Oscillator and Output
Since the vertical size and line-

* Please turn to page 70



50% OF ALL TV SETS MADE TODAY ARE PORTABLE AND TOTE-ABLE TYPES. THIS WILL ADD UP TO $3.500,000
IN EXACT REPLACEMENT ANTENNA VOLUME IN 1960 FOR FORWARD-THINKING DISTRIBUTORS AND DEALERS

WHO PREPARE FOR IT TODAY! . . . WITH THE JFD EXACT REPLACEMENT ANTENNA MERCHANDISING PLAN.

Model TAZ59 List, $4.50

Exact Reslacement for RCA,
Motorolc, Moancvox, 1956-7-8

Portabke TV 3ets

Model TA3E2 Lis, $9.75
Exact Repiccerene for GE

Cesigner and Motpoint “Flair’’

1958 Poctuble T% Sets

WHERE WOULD YOU GET ANY i '
AND EVERY ANTENNA REPLACEMENT

FOR PORTABLE AND TOTEABLE SETS?

; _
- OF

COURSE!

Only when you buy a JFD Exact Replacement d

Model TAS70 Lizt, $6.2
Exact Feglocemert far
Admiral 1259-6( Porta

Antenna do you get the original unit that JED TV Sets
supplies to manufacturers for their TV port-

able or “tote-able” sets. And when you

install a JFD Exact Replacement Antenna

you make a full profit on the sale and the

5 installation—bring customers back to your
shop because only you are equipped to

i replace a broken antenna.

Only $11.95 puts you back in profitable
indoor antenna business. That’s all it costs
for the No. PA500 JFD Exact Replacement
Antenna Merchandising Kit that gets you

started in this new niulti-million dollar
: service market.
: Remember, next to receiving tubes,
" the antennas of portable and ‘“tote-able”
sets require the most frequent replacement.
See your JFD distributor today for your PA 500

kit and any .and every antenna replacement
need.

Model TAZS® Lisy, $7.65 ~
Exact Replzcement for GE,

Hoffman, Hotpoint & Emerson
1957-8 Portcble TY Sets

[T SN

*Beginning with set 467 in December,
JFD Exact Replacement Antennas will be
listed in SAMS PHOTOFACT folcers for
Your service reference.

Pioneers in electronics since 1929

6101 Sixteenth Avenue  Brooklyn 4, New York

JFD CANADA LTD. JFD INTERNATIONAL i
51 McCormack Street 15 Moore Street S i
Toronto, Ontario, Canada New York, N.Y. ¢

Model TA369 List, $8.25
Exact Replacement for RCA
1960 Portable TV Sets



by Stan Prentiss

We've been hearing a chorus of
distress signals lately from techni-
cians who have been trying, with
varying success, to service a batch
of General Electric TV receivers
made in the early 1950’s. So, I
have dug into this problem and
have come up with some informa-
tion to help you keep these un-
usually long-lived sets on their feet
a while longer.

One particularly popular series
of G-E models, all using the same

||
wEny

(A) Grid of video amplifier
—pin 2 of VI—1V p-p.

Fm
bowsmant

(B) Plate of video output
—pin 6 of VI—s50V p p.

(C) Plate of sync amphﬁer
—pm 5 of VI3—50V p p.

l.IIII

(D) Plate of sync separator
—pin 2 of VI3—100V p-p.

Fig. 1.
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G.ES FRISKY

basic chassis design, first appeared
in mid-1950 and continued in pro-
duction through 1951. Unlike to-
day’s TV chassis units, this old-
timer did not carry a special chassis
number to aid in identification.
However, you will be able to rec-
ognize “it” if you remember that it
appeared in all the models listed
in Table I. Although the -early-
and late-production receivers in this
series were covered in separate

ProTtoFacT Folders. there are only

LR e T e e B
=
S

(E) Grld of vert:cal output
—pin 2 of V15—80V p-p.

(F) Feedback of horizontal AFC
—pin 2 of V16—40V p-p.

| NER
LIEE!

(G) High side of horizontal
frequency coil—150V p-p.

(H) Grid of horizontal output
—pin 5 of VIS—180V p-p.

Key waveforms in normally-operating ‘50 General Electric receiver.

minor differences between the two.
Both have the same tube comple-
ment, virtually identical circuitry,
and a very similar physical layout.

Up-to-date  service information
on this “Chassis X” wouldn’t be
complete without waveform data,
S0 scope patterns at eight key test
points in a normally-operating re-
ceiver are shown in Fig. 1. All
waveforms were viewed with the
contrast control adjusted to pro-
duce a composite-video signal am-
plitude of 1 volt peak to peak
across the 3600-ohm video-detector
load resistor.

Table 11, a detailed troubleshoot-
ing chart, will help you to locate
the causes of many common trouble
symptoms in old General Electric
receivers. Due to their age, these
sets are likely to develop double
troubles, triple troubles, or even
more—but you can take care of
such problems by attacking the
symptoms one at a time, with the
aid of the chart. In compiling
these troubleshooting suggestions,
I've tried to emphasize those fail-
ures which have actually been
known to occur — neglecting the
more improbable troubles.

Although references to certain
electrolytic capacitors are included,
I haven’t run into trouble with
them myself (except for the usual
few failures of power-supply fil-

Table 1—-Models Discussed in This
Article

| 1950 GROUP -- COVERED IN PHOTOFACT FOLDER 123-4 |

| Cq-un'lu

Table Models |
HC 0, A0 1473, T3 !
[ #:6ena, tecms, 1eeos #1211, e
BT, TBCHH, 4TS 1474
LECELY, bRCEL, 18T 14TE
Mooy
aclet, ircios | % £k

1851 GROUP -- COVERED IN PHOTOFACT FOLDER 141-8

I'.:uumil.:l Tubie Models
172108, 13104, 1771, ITTR
Iviog, InCInT, 1757
LTSN, 700

Trrcne, vons | TJ“H Ty

*Have 'stacked IF's" (second and third stages series-
connected across B  source). This alternate clr -
cult is shown in dotted lines on PHOTOFACT schematic.

1 Include production changes covered in PHOTOFACT |
Folder 158-1




B

ters). Neither have I had appreci-
able trouble with bad mica capaci-
tors. But half-watt controls, half-
watt resistors, and wax-impregnated
tubular capacitors are a constant
headache. Go after those wax-
dribblers, and you will be well on
your way to unraveling many a
puzzle. If in doubt about their con-
dition, throw ’em out.

Circuit Features and
Troubleshooting Hints

These early G-E’s were con-
sidered “hot” sets in scveral ways
when they were introduced. For
their day, they had a number of
advanced features—some of which
later became more-or-less standard
practice in TV design.

RF-IF Section

One “different” feature of these
sets, even by present-day standards,
is the tuner circuitry. Two stages
of RF amplification are used. The
signal is coupled from the an-
tenna into the cathode circuit of a
grounded-grid 6AB4 triode, which
in turn drives a partially AGC-con-
trolled 6BC5 pentode. The mixer-
oscillator 1s a 12AT7 — not too
unusual in earlier tuners. However,
its output is tuned to the 40-mc IF
band, and this feature was ‘“‘news”
back in the days when the 20-mc
IF strip was standard.

The IF strip includes three
impedance - coupled, stagger-tuned
stages employing 6BCS pentodes.
AGC bias voltage is fed equally to
all three tubes (except in sets hav-
ing “stacked IF’s”), and the cath-
ode resistor of the third IF stage
is unbypassed to provide a small
amount of degeneration for greater
stability.

Contrast-Control Circuit

The contrast control in this chas-
sis does not regulate the gain of the
video amplifier, as in most other

« Please turn to page 64

SYMPTOM

No AC voltage to set

No DC autput voltage
from B4 rectifier

Tubes do not light

Tubés ¥1 through V8,
V12, V11, and V15 do
not ligkt (see Fig. 7).
Tubes v9, V10, V11,
V13, and V16 through
V19 do not light

Table lI-Troubleshooting Chart for G-E Models Listed in Table |

LIKELY CAUSE

Bad AC plug, cord or on-off switch
Open thermal cutout

Open selenium rectifier, filter choke,
or input electrolytic

Open negative-temperature-coefficient
dropping resistor in series string
Open picture-tube filament

Open tube filament or heater choke

Open tube filament or heater choke

Abnormaily fong warm- Fitdment-dropping resistance too high

up time (over 15 sec.)

Raster mormal; no pix
or sound

Excessi/ely bright pix
contain:ng black lines
No rastar; all tube
filaments it

Hum (S-curve) in pix;
may also be in raster

Above symptom, plus
strong black bar across
pix

Excessive contrast or
bending in pix; may not
be affected by changing
contrast setting

Pix *‘pulls,” but does
not fall out of sync at
max. contrast setting;
fades abnormally at
lower centrast

Vertical lines at left
side of pix

Insufficient horizontal
deflection

Dull pix, but normal
high voltage
Refrace lines visible

Poor vertical hold

No vertical deflection

insufficient height

Poor vertical linearity

Slow warm-up, interelectrode leakage,
or short in some tube

Defective RF, IF, video-amp, or pix tube
Open video detector diode

Leaky or shorted coupling capacitor from
video output stage to grid of CRT
Defective tubes in horizontal sweep

and high-voltage section

Defective components in screen circuit
of horizonta! output

Defective components in AFC,
osciilator, or output stages

Heater-to-cathode {eakage in video,
sync, AFC or horizontal oscillator tube
Defective boost filter capacitor

Heater-to-cathode leakage in RF,
IF or video tube

Bad filter capacitors in B or
video-amplifier circuit

Shorted or gassy IF or video tube
Excessive RF input signal

pefective contrast contro!

Defective capacitors in AGC, sync

of video circuits

Defective electrolytic filter capacitor
in boost circuit

Open or missing bypass capacitor across
240-volt B4 source

Defective tubes

Resistor increased in value

Leaky capacitor

Weak picture tobe
Resistor increased in value

Leaky capacitor

vertical blanking amplifier tube not
conducting (see Fig. 4)

Defective resistor or capacitor

Defective video, sync or vertical tube
Leaky or shorted bypass or coupling
capacitor somewhere between video and
vertical stage

Bad vertical oscillator or output tube
Open vertical output transformer

Open or shorted yoke winding

Shorted capacitor in vertical multi-
vibrator or output stage

Low emission, leakage, or gas in
vertical output tube
Leaky capacitor

Defective vertical output transformer
Insufficient plate voltage on vertical
sweep tubes

Plate toad resistance increased in value

Defective vertical output tube
Capacitor leaky or changed value

Resistor changed in value

EAR OLDS

REMEDY

Replace

Attempt to reset. 1f it ““blows” again, check
for short in set—especially in filters C1, C2,
€3, C4A. Cutout may also he defective.
Replace M1 (’50) == M2 (*51}*

Substitute or check L1, C1

Replace R120 ('50) R121 (’51)

Resolder filament pins or replace tube

Replace deféctive tube; replace L25, L27,
L29, or L35 (*50) == L33 ('51)

Replace defective tube; replace L44

Replace R120 ('50) =— R121 (151)

Check tubes
Substitute or check Vt through V7; also V21
Substitute or check M3

Check for positive voltage on grid or CRT.
If present, replace €53

Substitute or check V16 through V20
Replace or check R113, R114, C106

Check for normal waveform at grid of hori-
zontal output (see Fig. 1); if absent, trouble-
shoot osciliator and AFC

Substitute V7, V13, V16, V17

Substitute C5A, C5B (50) == C6A, C6B, ('51).
Reptace entire capacitor if one section is bad

Substitute V1 through V7

Substitute £2, €3, and C5C ('50) = C6C (°51)

Substitute V4 through V7

Insert attenuator pad in series with antenna
Replace R1A

Replace capacitors, especlally paper tubular
types, in circuits mentioned

Substitute C5A (*50) = CBA ('51). If defec-
tive, replace entire capacitor

Replace or add C108 (*50) = C75 ('51)

Substitute or check V17, V18, V19

Check R107, R108, R113, ('50)

R104, R105, R113 (’51)

Substitute €98, €99, €100, C106, C109, C110
('50=C101, C99, C102, C106, C112, C113, (’51)
Check or replace V21

Check R48, R49, R3B ('50) = RS51, R48,

R38 ('51)

Substitute €53, £54

Substitute or check V14

Substitute or check R96, R83, C83 ('50)

R83, R90, C88 ('51)

Substitute or check V7, V13, V14, V15
Substitute capacitors, especially paper tubutar
units, in video, sync and vertical stages

Substitute or check V14, V15

Check T2

Substitute or check yoke

Substitute capacitors, starting with C87, C86,
£84, CB2 ('50) cas, C87, C85, €82 ('51)

Substitute or check V15

Substitute €87, €88, C4C (*50) = C86, C8T,
£5C (°51)

Check T2

Check for adequate voltage from boost source

Check height control R5; also RS1, R95 (*50)
—— RB6, R89 (’51)

Substitute or check V135

Substitute C4C, C81; also C87, C88 ('50) —
c86, C87 ('51)

Check linearity control R6; also R94, R93
('50) = R88, R8T (°51)

Since these receivers were covered in two separate Photofact Folders, two different item numbers have been
applied to some components. In this chart, the designation ('50) is used for part numbers of receivers covered
in Photofact Folder 123-4; ('51) indicates coverage in Folder 141-6.
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CIRCUIT
5 SAFETY
DEVICES

Modern television receivers are sprouting
several new signs of safety. In addition to
one or two special fuse types, you're also apt
to run across small thermal switches and odd-
looking resistors. If you're not fully acquainted
with these circuit-protecting components, you
may find them a real troubleshooting bottle-
neck. Here are some you'll be seeing.

If all tubes hght, yet the set doesn’t
operate, sec if a thermal delay switch is
used. This unit consists of a resistive ele-
ment and bimetallic switch usually housed
in a small shiclded assembly as pictured.

rD_E_L'K_S!v The resistor may be located in the pri-
| mary circuit of the power transformer
[ SERIES B+ while the bimetallic switch acts as a
———+ o CONNECTION series connection in the B+ line. Thus

tube filamients are permitted to warm up
prior to the application of B-+. If the
HOMER unit is working, you should be able 10
TRANS . R N ;
hear it click several scconds after the
i I . 1w of these as-
ON-OFF SW set is 1 ned on. Some o nese as
semblics may have a small adjustment
screw; however, these are preset at the
factory and. barring physical damage,
should not require adjustment in the
tield.

AC VWA
738 ) me— 1200
| {coLD)

In our investigation of protection de-
vices, we mustin't overlook fuses. You
will still find cartridge and pigtail fuses
used in both instant and slow-blow va-
ricties. Shown here are a cartridge-tvpe
fuse, connected in series with the primary
of a set’s power transformer, and an
“N™ type unit protecting the horizontal
sweep - circuit components. The newer
"N style fits into a special holder that
prevents installing a fuse of the wrong
type or rating. Straight wire fuses are
being used to a greater extent these
days, in both scries and parallel filament
circuits. These are generally picces of
#24 to #28 copper wire, ranging in
length from 1” 10 3”. Remember, never
replace  fuses indiscriminately, without
regard for ratings and characteristics.

DAMPER ON-OFF
HORIZ TUBE Sw
QUTPUT =
STAGE

.3A S/B

FLYBACK =— FUSE

Here’s another safety device you sce
a lot of these days. 1Us a thermal cut-
out or circuit breaker equipped with a
manual reset button which is accessible
from the rear of the chassis as piciured.
________ 3 A typical application is shown in the

..|H I___

ON-OFF ggﬁgé; t’%ﬁAGE partial schematic; heat due to excessive
Sw RECTIFIERS current drawn by the B+ supply \\.ill
L) cause the breaker to open. thus safe-
FILAMENTS guarding rectificrs and other series com-

ponents. If this unit opens, tube filaments
will remain lighted. but B4+ will not be
applied and the receiver will not operate.
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The power-consuming fixed resistor.
used for years to protect components
against initial surge current, is now being
replaced by something a little different—
. combination resistor and thermai
switch. A wirewound resistor (having a
value of about 100 ohms cold) is placed
in close proximity 1o a bimetallic strip
which, in turn, acts as & shorting switch
across the resistor. The resistor limits
the initial current and, after a few sec-
onds’ delay, closes the switch with the
heat it generates. Even many sets with
power transformers arc now using this
form of surge protection to control
warm-up.

Fusible resistors fall into the category
of protective devices. and are especially
popular in today’s TV portables. 1llus-
trated here is a typical plug-in unit rated
at 5.6 ohms, S5 watts. The “sugar-coated”
component plugs into a pair of banana-
type connectors on a terminal board.
Actually, the fusistor serves two pur-
poses: It limits surge current when power
is first applied. and it protects thc B4
rectifier circuit against overloads. Both
resistance value and wattage rating are
important. If you install one of equal
wattage, but of lower resistance, the
fuse featurc may be impaired (P=IR).
If, on the other hand, you install one
with a higher resistance, it will over-
heat and open more readily.

Thermistors, Or temperature-compen-
sating resistors, are e¢mployed to prolong
the lives of tubes and other components.
As shown, they are shaped like a large
disc capucitor. By decreasing in value
as they heat up, they provide automatic
control of surge current. You'll often
find thermistors employed in series fila-
ment circuits as shown in the schematic.
When measuring the resistance of a
thermistor, remember that its value de-
pends on temperature. The rated resist-
ance ol the unit shown here is 200 ohms
cold and 6 ohms hot. In many 110° re-
ceivers, you'll find thermistors used in
the vertical deflection circuit. Here, how-
ever, they compensate for changing re-
sistances in the yoke winding as the set
warms up.

If you have a customer complaining

about too many tubes going out, or other

repcated failurcs which are apparently
due to high line voltage at certain times
of the day, you’ll want to consider in-
stalling one of the universal-type regu-
lators now available. Here are just a
couple of the surge-limiting devices which
can be used on about any receiver. The
smaller unit is a surge resistor paralleled
by a bimetallic shorting switch; it’s
designed for chassis mounting and should
be connected in series with either side
of the input power line. The other unit
is similar eclectrically, but is housed in
a plastic case for external use.
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AUDIO FACTS
BY

ALAN ANDREWS

tosting HI-Fl

AUDIO
GENERATOR

AMPLIFIER
BEING
CHECKED

VOLTMETER

Fig. 1.

0SCILLOSCOPE

Basic test setup for checking

EXCELLENT OVER-ALL
RESPONSE
SAME AS INPUT

A

GOOD LOW-FREQUENCY
RESPONSE

FAIR LOW-FREQUENCY
RESPONSE

C

frequency response of an amplifier.

Hi-fi circuitry is less complex
than that of TV—but, to offset this
advantage, operational standards
for hi-fi equipment are more strin-
gent. Circuit performance which
would be considered normal in
radio or TV might easily be below
par by hi-fi standards. It is nearly
impossible to pinpoint minor faults
in an audio system simply by listen-
ing to it, so hi-fi servicing requires
more objective tests and measure-
ments than TV servicing.

Much  specialized audio test
equipment is available for the tech-
nician’s use in determining whether
or not the operation of a circuit is
up to true hi-fi standards. The most
important instruments for this
work are the audio signal generator,
audio VTVM, harmonic distortion
analyzer, and intermodulation dis-
tortion analyzer. Somewhat less es-
sential—but still very helpful—are
the audio wattmeter, wow and flut-
ter meter, decade attenuator, stro-

boscope disc, and various types of
test records and tapes.

This special equipment is not
absolutely essential for performing
a high percentage of hi-fi repairs,
since most troubles such as bad
tubes, loose connections, and out-
right component failures can be de-
tected with the same equipment
available in the average TV shop.
However, there are a significant
number of occasions when test
equipment designed specifically for
audio work must be used to achieve
proper results. Even when it does
not enter into the actual repair pro-
cedure, it can be utilized to ad-
vantage for checking the final re-
sults of service work. Your public
relations are immeasurably im-
proved if you can demonstrate to
customers precisely how well their
equipment is working. Just after
a hi-fi rig has been serviced, the
owner is likely to worry about every
little law (real or imagined) in its
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Fig. 3. Tone controls can vary a
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mplifier response within these limits.

Fig. 2. Square-wave patterns due to

performance—unless he can be con-
vinced that his unit is performing
strictly according to specifications.
The necessary reassurance can be
provided by routinely muking a ser-
ies of precise distortion and fre-
quency-response measurements on
instruments brought to the shop,
and reporting results in writing.

The most-often-heard complaint
about hi-fi performance, other than
actual failure of the equipment, in-
volves some type of distortion. If
a trouble cannot be localized and
repaired in the home, and the unit
is brought to the shop for further
examination, time is often saved by
making routine distortion checks
before attempting to isolate the ex-
act source of the trouble.

Analyzing Frequency
Distortion

Frequency distortion, defined as
the inability of a hi-fi system to
handle all audio frequencies equally
well, is often the underlying cause
of a customer complaint. Hence
one of the following checks of fre-
quency response is helpful in pin-
ning down the nature of the defect.

Sine-Wave Response

The basic test setup of Fig. 1
provides one means of measuring
the extent of frequency distortion.
An audio generator supplies a clean
sine-wave signal to the amplifier be-
ing checked. The output level of the
amplifier is read by a wattmeter or
a voltmeter, connected across a
dummy load resistor with value
equal in ohms to the impedance of
the speaker system. A scope is used



POOR LOW-FREQUENCY
RESPONSE

D

amplifiers for distortion

different types of frequency distortion.

to indicate whether or not the out-
put signal is still a pure sine wave or
is distorted. If the scope is cali-
brated so that the AC voltage am-
plitude of the signal can be de-
termined from the pattern height,
no separate meter is required for
measuring the output level.

The generator is first tuned to
about 1000 cps, and the amplifier
controls are adjusted to their nor-
mal operating positions. If a pure
sine-wave output can be obtained,
similar tests are repeated at a num-
ber of other frequencies across the
audio band. The generator output
level should be kept constant at all
times. If the frequency response of
the amplifier is normal, the ampli-
tude of the sine wave should remain
constant, and no clipping of peaks
or similar distortion should be no-
ticed at any audio frequency.

With the gain control of the am-
plifier turned to maximum, clipping
of the sine wave may be noted. If
so, the gain setting should be re-
duced until the waveform assumes
a normal shape. The audio power
output at this gain setting repre-
sents the maximum undistorted
power available from the unit,
sometimes a key to the condition of
the amplifier. If rated power output
cannot be obtained, trouble in the
unit is indicated.

The tone controls should be set
to the “flat” position to insure uni-
form frequency response. If a satis-
factory response canot be obtained
under these conditions, nothing
more serious than a slight miscali-
bration of the tone-control dial
markings may be indicated. Of

FAIRLY GOOD
HIGH-FREQUENCY
RESPONSE

RESPONSE
3 F

course, any more than a slight dis-
crepancy in frequency response sug-
gests trouble in the amplifier.

When looking for reasons why a
frequency-response check gives un-
satisfactory results, don’t forget the
test setup itself! Just as in TV
alignment, testing can be affected
by uneven or distorted output from
the generator, or by improper con-
nections between the generator and
the amplifier. The operating man-
ual of the generator should be
checked for suggestions regarding
hook-up to various types of am-
plifier input circuits.

Square-Wave Response

A square-wave input signal can
also be used to advantage in check-
ing amplifiers. In addition to giving
information on frequency response,
this method indicates phase distor-
tion and shows the response of the
amplifier to transients (sudden
changes in signal voltage). The

M
BASS AT MAXIMUM
A
TREBLE AT MAXIMUM
c

POOR HIGH-FREQUENCY

POOR DAMPING
G

equipment setup is the same as in
Fig. 1, except that a square-wave
generator is used instead of a sine-
wave unit. A few commercially-
available audio generators provide
both sine- and square-wave signals.
A square wave of signal voltage
(Fig. 2A) is composed of a funda-
mental frequency plus odd-num-
bered harmonics. For example, a
400-cps square wave contains com-
ponents of 400, 1200, 2000, and
2800 cps. Even-numbered harmon-
ics (80, 1600, and 2400 cps, etc.)
are missing. So, when we apply a
square-wave signal to an audio sys-
tem, we are applying a number of
different frequencies at the same
time. The output waveform then
shows the response of the amplifier
to the whole combination of fre-
quencies — a much better indica-
tion of amplifier performance than
a response to a single-frequency

sine wave.
« Please turn to puge 77

BASS AT MINIMUM
B

TREBLE AT MINIMUM
D

Fig. 4. Rotating bass and treble controls affects square wave response.
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(A) Schematic of integrator circuit.

s T e Sl

(B) Phase-inverter plate waveform.

(C) Waveform at junction R61-C44,

(D) Pulse at junction R62-C45.

(E) Inpuat to multivibrator grid.

Fig. 17. Vertical sync pulse is grad-
vally reshaped by integrator network.

Fig. 18. Integrator output (horizontal
gain of scope returned to normal).
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Integration

In the last installment of this se-
ries, we saw how sync pulses were
applied to the horizontal AFC stage.
Now let’s take a look into the inte-
grating network which interconnects
the sync amplifier and the vertical
sweep circuits. Remember that the
longer time interval and duration of
the vertical pulse is what makes it
casy to direct the horizontal and
equalizing pulses into the horizontal
circuit, and the vertical pulses to
the vertical network.

Fig. 17A shows the vertical sync
path through a typical integrator.
Only identification numbers have
been shown for the waveforms, pro-
viding a key to an analysis using
expanded waveform presentations.

Fig. 17B is an expanded view of
the vertical sync pulse at the plate
of the sync phase inverter. Notice
that the vertical pulses are already
beginning to build up to a higher
amplitude (to form the one pulse
which will be present at the inte-
grator output), while the horizontal
pulses in the signal maintain a con-
stant amplitude.

Going into the first stage of in-
tegration, the vertical pulses (Fig.
17C) continue to be accentuated
as the charge on C44 builds up.
While the horizontal pulses are still
present, their amplitude has been
greatly reduced due to the time con-
stant of R61 and C44.

Fig. 17D shows the charge built
up across C45, filtering the indi-
vidual vertical-pulse segments into

Fig. 19. Multivibrator grid waveform
with circuit oscillating and in sync.

JOE A. GROVES

one pulse. R62 and C45 have
completely eliminated whatever re-
mained of the horizontal pulses.

Fig. 17E is the final output of
the integrator as the vertical sync
pulse is fed to the grid of the verti-
cal multivibrator (which has been
disabled to view this series of wave-
forms). Fig. 18 shows two of the
pulses as they would normally be
viewed with the multivibrator dis-
abled (no horizontal expansion).
The original amplitude of the ver-
tical sync pulses at the plate of the
phase inverter was about 40 volts
(the same as the horizontal pulses).
Now the horizontal pulses have been
completely eliminated from the in-
tegrator output, and the remaining
vertical sync-pulse spike has an am-
plitude of only 5 volts.

Fig. 19 shows the normal wave-
form viewed at the multivibrator
grid with the multivibrator running
and locked in by the applied sync
pulse; the amplitude of the entire
signal is 140 volts. To show the
relative amplitudes of the small ver-
tical sync pulse and the large multi-
vibrator feedback pulse, the vertical
oscillator was thrown out of sync
and the waveform in Fig. 20 photo-
graphed. As you can see, it is im-
perative that you disable the multi-
vibrator when checking the vertical
integrator circuit.

More Dog Food

In Part 1 of this series, we dem-
onstrated the effect of heater-cath-
ode leakage on the sync separator

Fig. 20.

Same as Fig. 19, but with
multivibrator detuned to show pulses.



S v nc Troubles

Part 3—A step-by-step analysis of vertical integrator action,
followed by waveform clues to faulty sync separation.

output—but we didn’t pursue the
subject to show how vertical oscil-
lator stability was affected. Fig. 21
shows the distorted output of the
integrator when hum modulation is
introduced by heater-cathode leak-
age in the video output stage. Al-
though the problem is one of stabil-
ity, and sync-circuit operation has
been affected, we again must realize
that the real trouble was in a stage
preceding the sync circuits.

Fig. 10 showed the effect of a
leaky coupling capacitor in a 3BU8-
type separator circuit. This wave-
form is presented again for com-
parison with Fig. 22, to show how
much more sensitive the triode-type
circuit is to this defect. The small
amount of composite video in Fig.
10, due to 100K-ohm leakage in
C41 of Fig. 12 (see “repeat” of
this schematic), contrasts sharply
with the large amount of video pres-
ent in Fig. 22 due to 1.5-megohm
leakage in C22 of the triode circuit
in Fig. 4 (also repeated).

This same triode circuit contains
another component connected in se-
ries with the regular coupling ca-
pacitor C22. Printed-circuit network
K2, consisting of a 1500-mmf ca-
pacitor paralleled by a 270K-ohm
resistor, increases the sync pulse
amplitude in relation to video infor-
mation. Fig. 23 shows the normal
output of the sync amplifier, while
Fig. 24 shows the effect of a leaky
capacitor or reduced series resist-
ance in K2. Notice the presence
of video information’ in the sync-

Fig. 21. Output of integrator when
sync-input signal contains 60-cps hum.

output signal, and the vertical sync
pulse compression.

Still another cause of what ap-
pears to be sync-circuit trouble is
poor low-frequency response some-
where in the video circuit. Nor-
mally, this causes picture smear; it’s
possible, however, for a set to pro-
duce an acceptable picture and still
have poor vertical stability. The
reason is that the video frequencies
for most picture elements are well
above the 60-cps repetition rate of
the vertical sync pulses. If the
brightness is turned up until details
of vertical-blanking bar reproduc-
tion are visible, the pulse will ap-
pear smeared. Another indication is
readily noted in the waveform at the
plate of the sync separator. Fig.
25 shows fairly normal horizontal
pulses in the separated output sig-
nal, while a gap in the waveform
indicates almost complete compres-
sion of the vertical pulses. The
trouble producing this particular
symptom was a decrease in value
of the coupling capacitor between
the video detector and amplifier
stages.

Although there are many other
troubles which can appear to be
sync defects, the foregoing problems
should provide a sufficient sampling
to prove that a sync circuit’s opera-
tion can be accurately analyzed

through proper use of a scope. Volt-
age readings simply do not provide
a positive indication of what is
going on in pulse-operated circuits;
therefore, checking sync-stage volt-

Fig. 22. Lleaky grid capacitor in tri-
ode separator greatly distorts output.

Fig. 4. This widely-used sync circuit
is composed of two ftriode stages.

Fig. 10. With leaky input capacitor,
video reaches separator plate (30 cps).
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Fig. 12. The 3BU8 sync separator con-
tains a built-in noise-limiting feature.

Fig. 25. Poor low-frequency response
totally destroys vertical sync pulses.

Fig. 24.
decreased

Output is distorted due to
resistance in K2.

series

Fig. 23. Normal output of sync ampli-
fier in dual-triode circuit of Fig. 4.
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IMPORTANT

SAMS BOOKS

available from your local
SAMS DISTRIBUTOR
0849040 0050008000000306800

NEW VOLUME 10!
“Avto Radio Service Manual”

Covers 31 auto radio
models produced in 1959-
60: American Motors,
Automatie, Buick, Cadil-
lac, Chevrolet, Edsel,
Ford, Gonset, Interna-
tional, Mopar, Motorola,
Oldsmobile, Pontiac, Riv-
erside, Vauxhall. Gives
complete, accurate serv-
ice data, including sche-
matics, chassis photos,
alignment, pushbutton ad-
justments, parts lists and replacement data.
160 p.; 8% x 11”, No. AR-10. 5295
Only

’Auto Radio Service Manuals’’, Volumes 4

through 9, are available at your Sams Dis-

tributor (coverage from 1953).

20000006000000000000000800
Valvable Books You’ll Want to Own

“Howard W. Sams Handbook of Electronic

Tables and Formulas.”” specially prepared
for electroniec technicians, junior engineers
and students. A valuable compilation of
tables, charts, formulas and laws useful to
all who work in electronics. Five compre-
hensive sections include: Formulas and Laws
of Electronies; Constants, Standards, Sym-
bols, Codes; Service and Installation Data;
Mathematical Tables and Formulas; Miscel-
laneous. Features full-color frequency spec-
trum chart based on latest 1959 FCC alloca-
tions. 134 pages; 5% x 8%"”; hard-

cover. No. HTF-1. 95
Only $2

“Radio Receiver Servicing.” Latest en-
larged edition of John T. Frye's famous best-
seller. Includes new chapter on how to serv-
ice transistor radios and printed circuits.
The most understandable and valuable guide
to radio servieing: based on the author’s 25
vears of practical experience. Includes a
separate chapter on each type of trouble,
such as the dead set; tubes light but no
sound; noisy sets; weak sets; sets unable
to separate stations, ete.

224 pages, 5% x 8%”. No. RS-2 95
OREY et $2

“From Tin Foil to Stereo.” The whole fascin-
ating history of the phonograph. Covers
everything: man’s earliest dreams of imi-
tating sound: the Edison tinfoil phonograph:
earliest prototypes; the patent struggles;
eylinders and dises; the coin phonograph;
the internal horn; contributions of radio and
sound pictures; war of the record speeds;
component systems; tape vs. dises — right
down to stereo. A wonderful book for every
audiophile and phonograph connoisseur. 576
pages; 6 x 9”; hundreds of rare photos.

No. EPR-1.
O:ly $995

“TV Servicing Guide.” A quick- reference
guide showing how to use proper trouble-
shooting techniques based on an analysis
of the symptoms shown by the receiver.
Includes troubleshooting and servicing hints
that lead you right to the trouble source
in each section of a TV set. 132 pages;

8% x 11”. No. SGS-1.
Onzly.. ...... $200

Available from your Sams Distributor

HOWARD W. SAMS & (0., INC.

1720 E. 38th St., Indianapolis 6, Ind.
0V000CBED00060000080506000

36 PF REPORTER/April, 1960

.

(A) Sweep energy in composite video.

(C) Hum in separated pulse signal.

- L |
(B) Hum in sawtooth wave,

(D) Leaky capacitor across input.

Fig. 26. Waveforms misrepresented because of hook-up or probe deficiences.

ages is a very limited means of
troubleshooting.

Lies! Lies! Lies!

While scope-waveform analysis is
the best way to troubleshoot sync
problems, you may be confronted
with a lie at times. The scope itself
isn’t lying; it shows exactly what
goes on in the circuit. It is possible,
however, for the scope connection
to upset the operation of the circuit
and lead to a wild-goose chase. If
one isn’t aware of this danger, and
fails to guard against it, a dog will
be born.

Fig. 26 shows four different wave-
forms depicting erroneous indica-
tions caused by overloading of cir-
cuits, introduction of hum modula-
tion, or deficiencies in the scope
probe. With the high-voltage cage
left off the receiver of Fig. 12, suf-
ficient horizontal-sweep radiation is
picked up at pin 9 of the 3BUS to
produce the distortion evident in
Fig. 26A. Different types of hum
resulting from poor ground connec-
tions to the scops are illustrated in
Figs. 26B and 26C. Lastly, Fig.
26D shows how a technician booby-
trapped himself by temporarily con-
necting a small-value capacitor
across the scope terminals to “clean
up” a noisy waveform at the grid
of a sync-separator stage. The ca-
pacitor turned out to be leaky, and
the composite video signal became
badly distorted because of the low-
resistance shunt placed across the
grid-leak resistor of the sync sep-
arator.

Know what to expect from your
particular scope from first-hand
knowledge gained through regular
use. Most of the waveforms used
in this analysis were viewed using
a low-capacitance probe. All were
taken from a standard service scope,
similar to those used by many of
you in your daily work on TV sets.
Happy dog catching! A

Review Questions For
Complete ““Tough-Dog’’ Series

1. What does “‘sync separation”
mean?

2. The height of a vertical blank-
ing pedestal equals what percentage
of the total amplitude of the com-
posite video signal?

3. What determines the amount
of grid bias on a sync separator?

4. How does 60-cps hum distort
a sync-separator plate waveform
viewed at a scope sweep rate of 30
cps? At a rate of 7875 cps?

5. How is the separated vertical
sync pulse usually affected by a
leaky capacitor in the separator’s
grid circuit?

6. Does a pentagrid or -BUS§
type sync separator require an am-
plifier stage following it? Why?

7. What is an average amount
of plate current for a triode-type
sync separator with no input signal
applied?

8. What action must you usually
take before you can view a correct
vertical-pulse waveform at the out-
put of the integrator?

9. Describe the two sync pulses
fed to a phase-detector horizontal
AFC stage.




Really dresses up
your service work

Reliable Tung-Sol tubes add real class to every service job — radio, tv, or hi-fi.
Made to set manufacturers most exacting specifications, Tung-Sol Tubes are best
for all replacements. Reduce your callbacks to new lows and keep your profitable

new business rolling in high style. Tung-Sol Electric Inc., Newark 4, N.J.

Tell your jobber you'd rather have

% TUNG-SOL
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STOCK

GUIDE

for txw tubes

The tube types listed on this page
should account for well over 90G; of
your tube stock requirements. To keep
the chart down to a manageable size,
about 100 of the rarest type numbers
have been omitted; however, we will
keep vou informed on these rare types
and where they are found. Look for
this information in Previews of New
Sets, and also in special coverages like
the article “The 1960 Crop of TV
Tubes” in the March, 1960 issue.

Two columns ot figures are listed
along with the type numbers in the chart.
The first column is purely a matter of
statistics. Here’s the meaning of the

USE PER CADDY TUBE

figures: If you took a cross-section sam-
pling of 1,000 tubes from all TV sets
now in service, you could expect to find
the stated number of tubes of each type
in this sample. (To avoid omitting many
types which are only moderately popu-
lar, we have listed a figure “1” for each
type with a usage frequency of at least
once per 2,000 sockets.)

This column of figures, as it stands, is
naturally not a suggestion to stock the
exact number of tubes listed. The statis-
tics should be combined with your own
experience to produce information tailor-
made to your own needs. Here are three
factors to be considered:

USE PER CADDY TUBE USE PER CADDY TUBE

1. Relatively high failure rate of cer-
tain types such as cascode RF amplifiers
and power output tubes.

2. Specialization in certain makes of
sets, such as regional brands. (As a na-
tional publication, PF REPORTER
necessarily gives nationwide averages
based on all brands of receivers.)

3. Average age of those sets which
contain a particular tube type.

The second column of figures marked
“Caddy Stock™ is a suggested stock of
350 tubes to be carried on home calls—
either in two medium-size caddies or one
“King-size” caddy. This list attempts to
strike a balance between having enough
different types and having a sufficient
stock of widely-used types to meet most
contingencies.

Keep yourself informed of trends to-
ward increased or decreased use of var-
ious tube types. This is easy to do by
comparing the current Stock Guide with
previous editions, which appear in the
April and October issues.

Note: *indicates a 450-ma series-
string tube.

USE PER CADOY TUBE USE PER CADDY

1,000 STOCK TYPE 1,000 STOCK TYPE 1,000 STOCK TYPE 1,000 STOCK TYPE 1,000 STOCK
TAX2 1 1 5CQ8 - 1 1 6BH8 2 1 6CY7 1 1 8BQ5 1 1
1B3GT 35 5 5CZ5 1 1 6BKS5 2 1 6CZ5 1 1 *8CG7 1 1
1G3GT 5 2 5EAS8 1 1 6BK7A/-B* 6 2 6DA4 1 1 8CX8 1 1
1J3 3 1 5J6 1 1 6BL7GT 4 2 6DB5 1 1 8EBS 1 1
1K3 1 1 578 2 1 6BN4 2 1 6DE4 1 1 *9AU7 1 1
1S2A/DY87 1 1 5U4GB 38 6 6BN6 7 2 6DE6 4 1 9BR7 1 1
1v2 1 1 5U8 6 3 6BN8 1 1 6DE7 1 1 10DE7 2 1
1X2A/-B 8 3 5v3 2 1 6BQ5 2 2 6DG6GT 1 1 12AF3 1 1
2BN4 2 1 5X8 1 1 6BQ6GTB 13 4 6DKé6 2 b 12AT7 6 4
2CY5 3 1 5Y3GT 2 2 6BQ7A 12 4 6DN7 1 1 12AU7/-A 22 6
2ERS 1 1  6AB4 1 1 6BR8A 1 1 6DQé6B 11 4  12AV5GA 1 1
3A3 1 1 6AC7 3 1 6BS8 1 1 6DR7 1 1 12AV7 1 1
3ALS 1 1 6AF3 1 1 6BU8 4 2 6DS5 1 1 12AX4GTA 8 3
3AU6 4 1 6AGS5 3 2 6BWS 1 1 6DT5 1 1 12AX7 4 2
3BCS 1 1 6AG7 1 1 6BX7GT 1 1 6DT6 5 2 12AZ7A 1 1
3BN6 4 2  6AH4AGT 2 1 6BY6 3 2 6EA7 1 1 12B4A 1 1
3BUS 3 2  6AH6 4 2 6BY8 1 1 6EAS8 5 1 12BH7A 9 3
3BZ6 17 4  6AK5 2 2 6BZ6 17 5 6EB8 2 1 12BQ6GTB 1 1
3(B6 10 3 6ALS 41 4 6BZ7 3 2  6EMS 1 1 12BR7 1 1
3Csé6 2 2 6AM8/-A* 4 1 6C4 5 2 6ERS 1 1 12BY7A 1 4
*3CY5 1 1 6AN8/-A* 5 2 6CB6 88 8 6ES5 1 1 12C5/-CUs 3 1
3DK6 2 1 6AQ5/-A* 18 4 6CD6GA 2 2 6EW6 1 1 12CA5 1 1
3DTé 5 2 6AS5 3 1 6CF6 2 1 6FV6 1 1 12CU6 1 1
4BC8 2 2 6AS8 1 1 6CG7 28 6 6GH8 1 1 1204 2 1
4BQ7A 2 2 6AT6 2 1 6(G8/-A* 3 2 6J5 2 1 12DBS 1 1
“4BU8 1 1 6AT8/-A* 2 2 6CH8 1 1 6J6 14 4 12DQ6A 8 4
*4BZ6 1 1  6AU4GTA 6 2 6CK4 1 1 6K6GT 5 2 12DTS 1 1
*4(CB6 1 1 6AU6 70 6 6CL6 2 1 6S4A 1 1 12L6GT 3 2
“4CS6 1 1 6AUBA 3 2 6CL8/-A* 1 1  6SL7GT 1 1 12SN7GTA 2 2
*4DT6 1 1 6AV5GA 2 2 6C(M6 1 1 6SN7GTB 45 8 T12W6GT 1 1
5AM8 2 1 6AV6 10 3 6Cm7 4 2 65Q7 2 1 *13DE7 1 1
5AN8 1 1  6AWSA 12 4 6CN7 3 1 678 10 3 *17AX4GT 1 1
5AQ5 6 2 6AX4GTB 15 6 *6CQ8 2 1 6U8/-A" 15 6 *17D4A 1 1
5AS4 1 1 6AX5GT 1 1 6CS6 3 2 6V3A 1 1  *17DQ6A 1 1
5AT8 2 1 6BA6 5 2 6CS7 1 1 6V6GT/-A™ 1 3 19AU4GTA 2 2
5B8 1 1 6BA8A 2 2 6CUS5 1 1 6W4GT 12 1  25AX4GT 1 1
5BK7A 1 1  6BC5 4 2 6CU6 2 2  6W6GT 7 3 25BQ6GTB 2 2
5BR8 1 1 6B(8 2 2 *6CU8 1 1 6X8 6 2 25(Dé6GB 1 1
5CG8 3 2 6BE6 4 2 6CX8 1 1  7AU7 3 1 25DN6 1 1
5CL8A 2 1 6BG6GA 2 2 6CY5 1 1 *8AWSA 1 1 25L6GT 3 2
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Makes evry working hour PAY OFF in PROFITS!

General Electric’s Techni-Talk Magazine sums
up for you the job experience of expert TV tech-
nicians. It shows you fast, sure ways to eliminate
television performance faults—explains work-
saving shortcuts that will increase your net in-
come, New circuits are described well ahead of
time, so you can be ready to service late-model
television sets from the start.

125,000 readers employ Techni-Talk as a work-
ing tool. Are you a subscriber? Remember, this

P'ogress Is Ovr Most Important Froduct

GENERAL & ELECTRIC

311-303

10-page guide to profitable TV servicing comes to
you free. See your G-E tube distributor to receive
Techni-Talk regularly, or fill out, clip, and mail
the convenient coupon below! Distributor Sales,
Electronic Components Division, General Electric
Company, Owensboro, Kentucky.

'----mmmwmn-

y

Piease send Techni-Talk regularly, free of charge, to:

Distributor Sales, Electronic Components Division
General Electric Company, Owensboro, Kentucky

NAME
ADDRESS.
CITY STATE
My occupation is (please check only one):
T\_/-Badio Seryice Tech- D TV-Radio Service Dealer. D Engineer.
nician (fufl-time).
TV-Radio Service Tech. L] Laboratory Technician.  [] Student.

nician {part-time).
D Other (please explain):
Industrial Electronic g

Service Technician.
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PRECISION
PERFORMERS

Carbomold*

carbon-deposited

RESISTORS

When the application calls for
accuracy and stability you'll find
Aerovox Precision (=19%) Car-
bon-Deposited Resistors fill the
bill perfectly. Manufactured
under exacting quality control
specifications to assure excel-
lent performance even under
adverse operating conditions.
CARBOFILM RESISTORS . .. for
wide use in circuits where ac-
curacy and economy are factors.
Units are protected by a spec-
ially formulated Aerovox coating
against environmental condi-
tions. Stocked in 300 values in
following ratings:

CPS-1; watt | 0.162D x '%,L

CP- /, watt 10.230D x 4,1 3

CPL-}; watt | 0.2300 x 1%L | 5,100,000} 7.5

CP-1 watt 0.293D x '3,L 10

CP-2 watt 0.2930 x 2%,L
CARBOMOLD RESISTORS...
encapsulated in a strong rein-
forced moisture and heat resist-
ant plastic these units offer new
standards of reliability. Over 500
standard values available from
stock as follows:

All units marked with type num-
ber, RN Number, value and
tolerance. Available for ‘‘off-the-
shelf” delivery from your local
Aerovox Distributor.

AEROVOX CORPORATION

DISTRIBUTOR DIVISION
NEW BEDFORD, MASS.

Trademark
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Work Standards.
profit by taking advantage of some
of the thinking of big business, es-
pecially along the line of improving

You can

efficiency to increase profits. Large
companies increase their operating
efficiency by employing trained
time-study personnel to set “work
standards”—that is, to determine
the most efficient manner of doing
every job. This, of course, is out
of the question for small business—
but the concept isn’t.

Take a few minutes to think
about improving efficiency in your
own servicing operation. Time is
money; minutes saved produce
profits, while those wasted repre-
sent a loss. How many dollars does
it cost you each week to look for
misplaced hand tools, walk several
steps for a replacement part not at
your fingertips, unsolder connec-
tions that could be clipped, use an
improper wrench or tool because
the correct one isn’t available, and
on and on? Taken one at a time,
the individual improvements seem
negligible; but when added to-
gether, a considerable saving in
time will result from closely study-
ing work standards and making
suitable improvements.

Where’s the Break? Like a
giant snowball plummeting down a
mountainside, an entirely new type
of business has been expanding at
a phenomenal rate during the past
18 months. A large segment of the
American public is now able to
obtain service on anything and
everything through central service-
brokerage offices.

The amazing success of these
“Service Clubs” proves that a fair
percentage of the public is dissat-
isfied enough with present servicing
arrangements to pay $5-$12 yearly
for an assurance of satisfactory
service, at a reasonable price, when-
ever needed.

It is of particular concern to the
electronic service industry that a
national poll showed calls for radio
and television service ranking first
in one out of five service clubs. To
this industry’s credit, however, it

should be noted that it ranked
“least-in-demand” in two-thirds of
the reports.

The particular effect of such
clubs on you depends strictly upon
the relationship now existing be-
tween you and your customers. If
this relationship is good, you have
no need to fear the growth of serv-
ice clubs; in fact, you yourself may
become a contractor for one of
them. On the other hand, if all
ism’t rosy in the customer-loyalty
department, the appearance of one
of these clubs in your area may
well be cause for consternation.

What has led to the quick ac-
ceptance of the service-club idea?
Could it be a misunderstanding
within the industry as to what the
customer expects when he asks for
service? The dictionary definition
of service — “work performed for
another”—is too simple to be of
much help in answering this ques-
tion, although the key words “for
another” do provide some clue.

Since you’re in a service busi-
ness, you're bound to think of serv-
ice mainly in terms of profit and
loss. Thus, when the word “serv-
ice” is mentioned, the phrase “serv-
ice charge” quickly comes to mind.
However, the customer places a
different emphasis on this phrase,
transposing the words to make it
read, “charge for service.” To him,
“service” means not only the re-
pair, but also the personal contact
involved in the service job.

As soon as this contact has been
established, you become the cus-
tomer’s servant! Then your cour-
tesy, thoughtfulness, and appear-
ance, as well as your professional
skill, are subjected to his closest
scrutiny. Satisfying all of the psy-
chological whims of each customer’s
family (including treatment of chil-
dren and pets!) makes your service
satisfactory;, anything less makes
the customer reluctant to call you
again or recommend you to his
friends.

Evidently, the new service clubs
are doing an effective job of cater-
ing to people’s personal needs. So
can you, if you constantly try to
please.



More Applied Psych. A cus-
tomer service-record file placed
near the phone can come in handy
when a call is received. If you
learn the customer’s name first
thing, you can pull out his record
while listening to the complaint—
then you can reply with, “Is that
the same Brand X we serviced last
June? Do you still live at 233
Elm?” This cements your relations
with the customer by showing that
you have taken a personal interest
in him.

If the call concerns a recent job,
it's especially important to let the
customer know you remember the
details of the service you performed
on his equipment. Nothing is more
irritating than calling about a just-
completed job and getting only pat
answers of a completely impersonal
nature—or, worse still, an attitude
of “I don’t know anything about
that.”

In addition to helping you create
good will, a record file reminds you
of special tube and tool require-
ments, correct service data to use,
and other information you need for
planning the call.

Phony Business. If you operate
a small shop, who answers the
phone when you’re out to lunch or
gone for the day? No one? Then
you're losing business! Most peo-
ple, when they want service, will
keep trying to get in touch with
someone. If your phone isn’t an-
swered during certain hours, chances
are potential customers will try to
reach one of your competitors.

The funny thing is, once they get
to talk to someone, they’re often
willing to place an order for service
— even if they’re told it won’t be
handled until the next day!

What’s the solution? A telephone
answering service costs only around
$20.00 a month — or, for about
$12.50 a month, you can have the
telephone company install a device
to answer and record incoming calls.
By pre-recording your voice, you
can greet callers electronically, and
ask them leave their name, address,
and phone number so you can call
them back at a specified time. While
you can’t be assured of 100% ef-
fectiveness. it’s better than nothing
at all and the profit from three
or four extra calls a month may
easily cover the added expense,
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GOMING NEXT

npainted’’ Wiring—New Circuit-Tracing Aids

Descrigtions of the many versiors of prirted boards, and how

yau can use the manufacturers circuit-“racing aids to best advantage.

Cifizen Band Design
Far thase of you gding after the service work, here’s a run-
cown on typical transmitter and receiver circuits used for the

Closs-D Citizens band.

That's the Way the Horizontal Sweeps

A component-by-component analysis of horizontal autput, damper,
flyback, and yoke circuits — how they work, and how to pinpoint

troubles quickly.

Examining an Industrial Control Device
A serviceman’s cnalysis of a dosed-loop system for controlling

heat within a furnace used o temper steel.

Other informative and aelpful articles include:
Have HV, No Raster
Care of Tape-Tramsport Mechanisms
Stabilizing Horizoatal Sync
- Fine Points of Rad o Servicing
Installing Intercom Systems

.. . p'us all the sther regular F REPORTER departments, to
make it the ONE magczine especially prepared for the palates af

electronic servicemen.

TO ENTER A NEW OR RENEWAL SUBSCRIPTION,
SIMPLY FILL IN AND MAIL THZ COUPON BELOW.

e e — e — T ——— . - —— . — —— ———— = — =5 ==

Please enter my subscription for:
[] 1 Year $4.00 [] 2 Years $7.00 [ 3 Years $9.00

‘Above rotes apply only in U.S.A., its possessions, and Canada, All other
countries: 1 year $5.00, 2 years $9.00, 3 yzars $12.00
[J Bill Me [] Remittance Enclosed [ Extend Present Subscription
Give to y-ozu{o?uns distributor or mail to PF REPORTER,

E. 46th St., Indienapolis 6, Ind.
Please Check Your Busimess Classification

4 D 4

me.
B2 {3 independent [] Service Mgr.
Radio, TV Sefviceman
Firm ____["] Retailer with [ Employee
Dslez’victe Dlepartment 0o
ndustria wner, Mgr.
Address. Electronics Service '
[J Other (Specify occupation and title)
City. Zone. State.
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Model D-612T $49.95 net

you can feel
the extra quality
in an EPL
DCPOWER SUPPLY!

Powers transistor circuits,
12/6 volt hybrid/tube
auto, marine radios

EPL power supplies are heavier be-
cause they're built with top quality,
heavy duty components to provide
unequalled durability and perform-
ance. Ample regulation for operat-
ing solenoid tuning controls in auto
radios. Patented conduction cooling
gives greater safety margin, longer
rectifier life and higher current car-
rying capacity.

® out-performs all others in its

price class
® jowest ripple
® costs less per output

reserve power to handle any
service job

backed by Certified Proof-
of-Performance chart

® longer life

2 ranges: 0-8 and 0-16 volts continu-
ously variable.

Less than 0.5% ripple up to 5 am-
peres. 2% ripple at 10 amperes.

10 amps. at 12 v. continuous duty.
20 amperes intermittent.

FREE BULLETIN D612T

See the Difference at Your Jobber

L J §
® ELecTro

/ eC'tl'O Prooucrs .
LasoravoriEs *
“ 4501-T Ravenswood, Chicago 40 '5 : i

Canada. Atlas Radio Ltd., Toronto [ .
Neme_ I
Address S l
I City Zone State .

9671
EEEEEENN ‘
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Save Soldering lron Tip

Do your soldering-iron tips cor-
rode and pit when the iron is left
on for a long period of time? Here’s
how you can permanently tin them
and thus prolong their usefulness
indefinitely.

Dissolve one ounce of potassium
sitver cyanide in a pint of water
contained in a small plating tank
or jar. Connect the copper tip and
any silver object (such as a spoon
or fork) to a 12-volt battery as
shown in the drawing. Allow the
current to flow overnight. This will
not discharge the average battery,
because current drain quickly tapers
from about 300 ma to approxi-
mately 5 ma.

By electrolysis, silver will be
transferred through the solution to
form a smooth, heavy coating on
the soldering tip. In use, a quick
wipe with a clean cloth will remove
eny residue which may form—and
yow’ll never again have to re-tin the
tip.

CAUTION: Cyanides are deadly
poisons and must be handled care-
fully. The above operation should
be carried out in a well-ventilated
room or outdoors. Use rubber
gloves in handling the solution and
plating equipment. Wash the tank,
soldering tip, etc. in running water.

Hex Driver Removes Tube
From Shield

To remove miniature tubes from
tight tube shields, use a %" or
3/16” hex-head driver to gently
push the tube while holding the
shield. The end of the driver fits
nicely over the nipple of miniature
tubes, and distributes the pressure
evenly, thereby minimizing the
chances of breaking the tube.

Tape Retrieves Washer

Space is at a premium inside
transistor-type and other small ra-
dios, and there is not enough room
to manipulate parts with regular
tools.

To remove small items like
washers from such receivers, attach
a piece of adhesive tape to one
prong of a pair of tweezers, and
press the sticky side onto the part.

7 [— g ,v;ooo SCREW
2 Z % e I
(LU o asa [Fromar
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L woonmOCK "/

st -

Alignment Tool Stand

It’s much easier to select an align-
ment tool of a particular type if all
of them are stored in a handy stand
on the bench. You can easily make
yourself such a stand from a piece
of clear plastic about ¥8” x 3 x 77,
a piece of wood 34" x 4”7 x 8", a
couple of lengths of 2" x 234"
dowel or broom handle, and two
wood screws. First, drill holes in the
plastic sheet to accept the shanks of
your alignment tools. Add an extra
hole near each end to accept the two
wood screws, as shown in the draw-
ing. Drill a hole down through each
upright dowel for these screws.
Finally, fasten the plastic top deck
to the wood base, using the two
dowels as vertical separators. The
clear plastic top of the stand lets you
view both ends of your alignment
tools for effortless selection.



QGENUINE

MOTOROLA
Golden AN

PICTURE TUBES
RECEIVING TUBES

Now you can sell tubes tested to

twice maximum ratings

MOTOVAC, a Motorola-created electronic brain,
torture-tests Golden “M”’® Tubes to specifications
that are the highest in the entertainment-type tube
industry.

Result? The most reliable tubes you can buy!
So do yourself a real service . . . specify Motorola
Golden “M” Tubes for more customer satisfaction
and more profit!

Contact your Motorola distributor today for
further details on fabulous Golden “M” Receiver
Tubes . . . and Golden “M” Picture Tubes as well.

O MOTOROLA

...the most
reliable tubes ever!

SPECIAL “PORTABLE PRIZE” OFFER!

Tube and
Toel Totes

Time-saving service tools and cases can be yours with purchase of
Motorola Golden “M" Picture Tubes/Receiving Tubes.
Call your Motorola Distributor today for details !

Allenite Electric Drill
and Bit Sel

Triplett PocketVolt- Portuble
Ohm-Miltiammeter

Parts Cabinets

PARTS AND ACCESSORIES, FRANKLIN PARK, ILLINOIS
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Thousands of small boats are
now equipped with radio direction

finders (RDF), since many simple
and inexpensive versions of these
valuable navigation aids have been
made available to the weekend
sailor.

In essence, RDF’s are little more
than ordinary AM radio receivers,
with a few modifications for im-
proving their ability to determine
the direction from which a signal
is being received. A loop antenna
is used because of its highly direc-
tional characteristics. Operating an
RDF is a simple process of rotat-
ing the antenna and using a nuil
indicator (such as a meter, headset,
or speaker) to find the point of
minimum signal pickup. As shown
in Fig. 1, this null point occurs
when the loop is turned with its
broad side toward the oncoming
signal. RDF’s are tuned to nulls

SIGNAL ARRIVING
FROM EITHER OF
THESE DIRECTIONS
WILL GIVE NULL
INDICATION

SIGNAL
MAX IMUM

\

LOOP ANT
(TOP VIEW)

POLAR

]
PATIERN SIGHAL

MAXTMUM

Fig. 1.
polar

Loop antenna has svitable
pattern for direction finding.

44 PF REPORTER/April, 1960

Uses. special circuit features,

and general servicing hints for these

handy navigation aids—by Allen Lytel

RADIO

DIRECTION FINDERS
FOR BOATS

rather than to peak readings be-
cause the null provides a sharper,
more accurate directional indica-
tion.

Three different frequency bands
are commonly used. The beacon
band (150 to 500 kc) includes
weather navigation stations, marine
beacons, and aircraft ranges. The
broadcast band (550 to 1600 kc)
allows utilizing local AM radio
stations when their locations, fre-
quencies, and call letters are known.
The marine band (1.6 to 5.0 mc)
includes Coast Guard stations and
other boat transmissions. Generally
speaking, it is advisable to use the
lowest available frequencies for di-
rection-finding purposes.

Not all. RDF receivers tune to
all the above-mentioned bands, nor
are the individual bands covered to
exactly the same extent by all re-
ceivers. Some units which include
the broadcast band also double as
regular portable radios.

Plotting a “Fix*

From the RDF user’s point of
view, this term implies nothing
shady; it’s just a means of finding
out where he is. A “fix” is obtained
by taking RDF bearings of at least
two (preferably more) transmitting
stations whose locations are known,
and plotting these on a chart. The
magnetic bearing of each received
station is found by determining the
angle between the signal source and
magnetic north, as indicated by
checking the RDF reading against
the boat’s compass. Lines are then
drawn at the correct angles through
the transmitter sites on the chart,
and their. intersection represents the
boat’s position. Fig. 2 illustrates a
typical fix using three AM broad-
cast stations as signal sources.

STATION | BEARING |
|WHFB, B.H. | 15°
W0, CHI, | 2277

WIMJ, MIL | m5"

WINU -

bl __rJ" MILWRUREE f
LOWG, W 10T
LAT.  maF2s? s

WHFB
“’é‘;” LONG Wag 28" 0¥

LONG Wila' 3 © LAT M4Tar ar”
LAT NS0, 7“—'

Fig. 2. Bearings from three stations
fix boat's position on Lake Michigan.

Bearings must be taken from sta-
tions separated by more than 30°
in order to establish an accurate
fix. Fig. 3 demonstrates how a
slight error in detecting null points
can lead to a misjudgment of the
boat’s position when the signal
sources are clustered too close to-
gether.

In addition to magnetic bearings,
relative bearings (the angle between
RDF indications and the prow of
the boat) are of some advantage
in helping the RDF user to set his

|"I
N
'I = ..f'-"i
B ——fr e o e ==
el o INALCURATE

- gt LOCATION
( &‘?—"""%‘! Posa

B
ob Rete;

Fig. 3. Stations must be at least 30°
apart to plot position accurately.
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1960 PORTABLE RADIO BATTERY PROMOTION
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YoV RIA T PRAMATIC MERCHANDISERS =y
o ) No. 604 Counter Merchandiser
;.mésn BURGESS BATTERIES NN
%o rir ALL PORTABLE RADIOX One compact display-packaged assortment
e : sells the most popular battery types for all makes
of transistor and tube type portable radios.
Compartmentalized plastic tray displays bat-
teries most effectively and shows exactly how
" many of each type of battery has been sold.
177 Makes re-ordering a '‘snap.”’ Complete dis-
play assortment attracts customers, shows type
of batteries required for all makes and models, )
lists retail prices, and makes it easy to sell
batteries. Counter Display is FREE with the /
No. 604 Assortment. /
4 éa,,
4 J AT
- ﬁ—
e ]
No. 601 Glass Front Counter Fixture Display
Attractive display fits needs of all types of dealers.
Glass front, wood sides, open in back. Three sturdy
shelves display large selection of batteries. Encourages
fast buying action in heavy traffic spots in your store.
Height 174", Width 157, Depth 113", Counter fix-
ture included with No. 601 Portable Radio Battery
Assortment.
T -\‘lmmmﬂh
AIBRAMTS L SATTHRES
e
No. 602 Store Fixture Flogr Dlspllay Space For Back-Up Stock
Standard half-gondola store fixture d:sp'qys ‘ Additional quantities of the most
complete line of portable rcd_lo bcner!es, oerlr B el R i e
chhll'?h['s' |0E'er3_s and their _?cnerlles. No. 604 Assortment display
eautiful merchandiser sets up easily, glass Compartment for this back-up
binned shelving is pre-assembled. Shelves 1§ g e N
are adjustable. It takes full advantage of '
your store traffic to build impulse sales. 30”7 iii e
wide; 50" high (60" with sign);, and 23" 3 P
deep. Floor display included with No. 602 "
Store Fixture Assortment. !
= s
,DYNAMIC NEW POINT : OTE RO —
- ] OF-PURCHASE AIDS! __g& ..., °
@ OF-PURCHASE SALES AIDS! ° ﬂ o 592 | “P o
o 05 -
4 As C t All-
® ‘ N‘\)e":glcéouniev o’ ConfCle
S B /R o No. 591 Display o .
Attention-
’ Comoeis “ .Your
Motion Display
5 *BURGESS
L4 © . .
Distributor
. .
° for full
° .
: Information
Customers will sell themselves with Burgess’ o & §°'|~4§A Q ~$:1 ®
complete and up-to-date sales aids! Ask us S Batery Test N~ .
how you can get special point-of-purchase 2 No. 581 =G es‘e' w g /VOW.I
sales aids to build volume impulse sales during @ Corrugated L3y 7 *
the 3 big holiday week-ends in 1960 z . Floor Stand b
I i Display °
. i o

BURGESS BATTERIES R e R
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course. It is also possible to navi-
gate a boat by “homing” on a sig-
nal, if a usable signal source hap-
pens to be directly in line with the
desired heading.

Special Receiver Features

The main difference between an
RDF and an ordinary radio re-
ceiver is that the former must be
very sensitive to Huctuations in re-
ceived-signal strength, while the lat-
ter is designed to override such
variations as much as possible.
Therefore, if the audio output of
the RDF recciver is to be used as

RF OR MIXER
STAGE

— @

AVC

Fig. 4. Ordinary radio’s loop antenna
is unbalanced with respect to ground.

; 7 i ]
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STancOR

has a complete line of

The Stancor name is a
synonym for quality and

dependability. Just as you .

rely on Stancor for the

best in exact replacement
flybacks and yokes,

so you can expect the

highest standard of

performance from Stancor J

coils. Your parts

distributor has them

in stock.

f

y

RD TRANSFORMER CORPORATION !
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a null indicator, AVC is a draw-
back rather than a desirable fea-
ture. Many RDF units are equipped
with a switch that grounds the AVC
line while taking bearings; this in-
sures constant operation of the re-
ceiver at full RF-1F sensitivity, and
thus provides sharp null indications.
Of course, it is also possible to
leave the AVC system in operation
and use the level of the AVC volt-
age as a null indicator.

Some sets have a BEARING WIDTH
potentiometer which allows the user
to vary sharpness of the null indi-
cation by regulating RF-IF gain. In
units without AVC, this control
often adjusts the cathode bias on
the RF and IF amplifiers; in other
sets, it provides for a greater or
lesser extent of AVC action.

Random noise interference mav
make it impossible to determine the
exact point of minimum-signal re-
ception, especially when a bearing
is being taken on a weak station.
Some of the more elaborate RDF
receivers employ a beat-frequency
oscillator to overcome this problem.
As long as the carrier of the desired
station can be picked up at all, the
beat frequency be¢tween it and the
BFO signal provides a steady tone.
This tone is much more reliable
than ordinary program material for
accurately detecting null points.

Several forms of null indicators
— meters, loudspeakers, headsets,
etc.—were mentioned in the intro-
duction. Meters or tuning eyes give
more accurate results than the sim-
ple aural indication provided by
speakers or headsets. A voltmeter
may be used to indicate the ampli-
tude of the rectified RF signal at
the output of the detector; this is

LOOP ANT

_IQQQQQJ&D

Y
TO RCVR

Fig. 5. Transformer-coupled antenna is
balanced, thus better for RDF use.




almost the same thing as monitor-
ing the AVC voltage. Another
method of measurement is to insert
« milliammeter in the plate circuit
of some amplifier whose level of
cenduction is proportional to signal
amplitude.

Loop Antennas

An ordinary radio receiver sel-
dom operates as an accurate direc-
tion finder, since its loop antenna
is not balanced to ground, and its
loop is not as critically bidirectional
as one designed especially for di-
rection finding. In fact, its two null
points are likely to be less than
1807 apart.

In a typical home radio (Fig. 4),
one leg of the loop is grounded

PUSH-PULL
|_‘__' +— RF OR
@# ¥ MIXER STAGE
l I\ e

Fig. 6. This loop can be balanced by
proper adjustment of both C1 and C2.
through capacitor C2 and the other
through variable capacitor CI.
These units are so unequal in value
that an unbalanced condition is pro-
duced. On the other hand, the loop
in Fig. 5 is balanced because TI
isolates it from ground. Another
type of balanced loop is shown in
Fig. 6. Capacitors Cl and C2 tune
the loop to resonance, and the ca-

pacitance ratio between them can
be varied to compensate for any
dissymmetry in the loop.

As an RDF toop is turned, the
capacitance between its various
parts and ground may also vary.
This effect can be oftset by an elec-
trostatic shield placed around the
loop (Fig. 7). The device clamped
onto the shield at the top of the
loop is simply an insulated section
which breaks the continuity of the
shield and prevents it from behav-
ing like a shorted turn.

Some loops are wound on a
ferrite core and are very small. Fig.
8 shows such a loop installed in a
pointer-type knob. Notice that the
loops in both Figs. 7 and 8 are
equipped with an azimuth card, or

TV Antenna

can do the most

Remember when everybody lit cigar-
ettes with matches that sold for a
penny a box? Then along came a
lighterat 500 timesthe cost of matches.
Lighters, today, sell by the millions

. making bigger profits for dealers
than matches ever did!

You get the idea. People do have
the money . . . and when they have a
choice, they invariably buy the best

. even if it costs more. The wide-
spread acceptance of our patented
Color’Ceptor proves that people also
want the best antenna. Dealers who
offer it to them are the ones who make
the most money. In fact, Color’Ceptor
has gained such tremendous popu-
larity that eleven imitations are now
masquerading as substitutes!

Now Know This and Make More Money
Color’Ceptor cutsells others for many
reasons: PERFORMANCE —uniform
high gain over all channels, sharp di-
rectivity, no suck-outs, no gain roll-
off on end channels, no spurious side
lobes, uniform high front-to-back ratio
on all channels. A HIGH QUALITY
OF CONSTRUCTION not found in
any other antenna—rides out winds
up to 100 mph, yet weighs less, in-
stalls quicker and easier. Elements
lay flat and neat. Has exclusive non-
crush mast clamp and Winegard’s 7-
cycle bright gold anodizing that
doesn’t turn green . . . defies salt
spray, fuel acids, corrosion. Three
models to meet most needs. Has the

& Winegard

ANTENNA SYSTEMS

most attractive package, best dealer
sales aids, by far the strongest na-
tional consumer advertising. Has
what dealers and their customers both
want. So good you could build a retail
business on Color’Ceptor alone—aund
that's been done!

Any dealer who can sell imitations
and other ‘‘second-best’” antennas
will do far better selling the Color-
ceptor. WHY SELL PENNY MATCHES?
Get OUT all that’s IN this business.
Feature Color’Ceptor! Speak to your
Winegard distributor or mail the
coupon now.

WINEGARD CO. 3009-4 Scotten, Burlington, la.

Send me full Color’Ceptor details.

Name

Address

City. Zone

State




NEW 4-WAY
POCKET 1001

a real “working partner”
for removing backs of TV sets
and installing antennas

1it's a 1/4” nut driver!
Fits Parker-Kalon screws.

Genuine Xcelite
plastic handle —
shaped and
balanced for
working ease.
Equipped with
pocket clip.

2tsa7/16"
nut driver!
Ideal for
antenna

installations.

JIt'saNol
Phillips
screwdriver!

Double-end blade
inserts in 7/16” hex
opening. Just push
it in or pull it out!
Patented spring
holds it firm.

41t's a 3/16”
slotted screwdriver!

Ask to see

“No. 600"

next time you
pick up parts...

XCELITE, INC. -

ORCHARD PARK, N.Y.
Canada: Chaﬂrles W. Pointon, Ltd., Toronto, Ont.
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Fig. 7. Electrostatic shield on loop is
broken by insulated collar at top.

compass rose, to indicate orienta-
tion.
Sense Antennas

It was pointed out in Fig. 1 that
a null indication can be obtained
with the loop in either of two posi-
tions which differ by 180°. Unless
the RDF user knows his approxi-
mate heading and the general loca-
tion of stations being received, there
is always the danger of tuning the
receiver to the wrong null point.
To overcome this problem, some
direction finders employ a vertical
sense antenna that enables the user
to determine which null indication
is the correct one. In Fig. 9, the
sense antenna is connected to one
side of the main loop by closing
S1. RI1 eliminates certain resonant
effects of the sense antenna.

With the extra antenna con-
nected, one edge of the loop will
pick up -a stronger signal than the
other edge; thus, the signal from
the sense antenna will increase the
output voltage of the loop for sig-
nals coming from one direction
only. To take a bearing, the user
leaves S1 open while he finds two
null points 180° apart. Next, he
closes S1 and adjusts the loop to
the position which gives maximum
signal. This maximum indication
tells him the general direction of the
incoming signal, and the null read-

loop s

Fig. 8. Compact ferrite-core
often used in portable RDF equipment.

SENSE \ [/
ANT
j @3
l o
TO RCVR @

Fig. 9. Sense antenna determines which
of two nulls is the correct one.

ing indicates the exact bearing of
the signal source (within the ac-
curacy limitations of the instru-
ment).

Servicing

Since RDF’s differ from typical
AM receivers in only minor circuit
variations, they will present very
few unfamiliar service problems.
The most common types of RDF’s
brought into regular radio-TV
shops for servicing will be portable,
and these can be shop-serviced us-
ing standard test equipment.

Special emphasis should be
placed on alignment, however, since
good reception under adverse con-
ditions may be required. If the unit
is used in one of the larger classes
of boats, it may be advisable to
wait and put the finishing touches
on antenna, RF and mixer align-
ment with the unit installed in the
location where it will be used.
Error introduced through nearby
metal objects can affect the loop
antenna enough to provide inac-
curate bearings, with resulting com-
plaints of malfunction in the re-
ceiver.

Tubes should be checked very
carefully. Remember — the user
may be staking his life (maybe un-
consciously) on the reliability of a
direction finder. Therefore, it de-
mands a rigidly high standard of
servicing. Dirt, moisture, and cor-
rosion are some of the greatest
enemies of this equipment—so be
on guard against them. A

Editor's Note: For readers desiring a
more comprehensive treatment on Radio
Direction Finders, as well as other ma-
rine electronic equipment, we suggest
Howard W. Sams “Marine Electronics
Handbook,” available through electronics
parts distributors.
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& H z TRANSISTOR TESTER

S

Now you can test transistors under simulated operating conditions . ..

With the NEW Triplett Model 2590 Transistor Tester
Simple to Operate —Versatile —Always Up-to-Date

Simple to Operate— The new Triplett
Mode! 2590 Transistor Tester quickly,
easily and accurately tests all power and
signal transistors under simulated op-
erating conditions. Only 3 switches and
1 control knob.

Versatile— Has provisions for testing
Tceo (at 9.5V), Icso (at 9.5V) and Beta
Amplification (at 3V) on both NPN and
PNP transistors. Also checks leakage
and forward current of diodes.

Always Up-to-Date— No roll chart,
specifications, or special data necessary.

All you need know is the transistor type
(NPN or PNP and Signal or Power type).

Transistor Socket end External

Leads— Allows use with any type basing
arrangement.

Accuracy—The Model 2590 is accurate
to within +2% of full scale reading on
0-100 D. C. Ua.

Selector

Switch— Provides selection

of NPN, OFF or PNP positions.

Function Switch— Provides selection
of Icso Leakage, Iczo Leakage and Beta
Gain position for both power and signal
transistors.

Beta Switch— s in the calibrate posi-
tion normally and is in the Beta test
position when pulled down.

Calibrate Adjustment Control.
Adjusts for full scale calibration after
transistor has been inserted.

115 volts, 50-60 cycle, A.C.

- There are 5 scales on the meter:
0-1 ma. for signal transistor Iceos’ 0-100
ma. for power transistor I¢eo; 0-500 ua.
for signal transistor Icso, also diode
leakage and forward current; 0-1 ma. for
power Iceo; 5-100 Beta range also shown
as the “GOOD ? BAD” scale.

Case— Handsome gray leatherette case,
1155” x 8%” x 5%"; has recessed panel.

Power

Scales

MODEL 2590 TRANSISTOR TESTER-
U.S.A. Dealer Net Price..... ... $49.50

MODEL 690-A PORTABLE TRANSISTOR TESTER

Triplett Model 690-A
Transistor Tester is a
rugged, small, easily
portable unit. Battery
operated.

It provides Leakage
and Gain tests for all
low and medium power
PNP and NPN type
transistors. Also checks
diodes for forward and
leakage current.

A single switch is provided for simplicity in
selecting transistor type settings. The OFF po-
sition prevents drain on the batteries in case
of accidentally shorting the leads. Another

peratmg feature is the use of separate “Cali-
brate” and “Gain’" buttons to eliminate errors.

A transistor socket and a set of external
leads are provided for use with any basing
arrangement.

MODEL 690-A PORTABLE TRANSISTOR
TESTER.U.S.A. Dealer Net Price. . . .. $29.50

[ Triplett instruments are avail-
able nationally through authorized
Triplett distributors. A list of the
Triplett distributors in your area is
available upon request. Write to:

\TW TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OHIO

Quality.
First to Ias!

Manufacturers of Panel and Portable Instruments, Electrical and Electronic Test Equtpment
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by Les Deane

Breadboard

The instrument pictured in Fig. 1 is the
Model 850 Transistor Analyzer manu-
factured by Hickok Electrical Instrument
Co. of Cleveland. This unit is designed
primarily to enable radic and TV serv-
icemen to check transistors simply and
accurately; however, its usefulness also
extends to the laboratory for applica-
tions in the design and study of transis-
tor circuits. Since dynamic transistor
tests can be performed in simple bread-
board fashion, the instrument is useful
to the engineer, experimenter, student,
and serviceman alike.

Specifications are:

Power Requirements — ten self-con-

tained 1.5-volt batreries, replaceable

with standard size “D” cells; spring-
return power switch provided; input
supply variable from 0 to 2.75 volts
with source resistance of .5 ohms;
regulated output supply variable from

0 to 12 volts in 1.5-volt steps. source

resistance .5 ohms; input and output

circuits provided with panel binding
posts for externallv-applied power.

2. Transistor Tests—checks NPN and
PNP transistors of either low-signal or
power types for: collector leakage in
common base or common emitter
circuits, current gain (beta), alpha,

Fig. 1.
sistor Analyzer shows circuit hook-up.

Frent panel of Hickok’s Tran-
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3. Design

input resistance, output resistance.

power gain, and linearity.

Applications — breadboard
configurations  of common-emitter,
common-base, or common-collector
circuits for both NPN and PNP types;
6-position selector automatically pro-
vides diagram of configuration; input-
circuit resistance variable from 0 to
I megohm; output circuit variable
from 0 to 100K ohms; input and out-
put circuits provided with built-in
meters and panel binding posts for
external signal use.

4. Panel Meters — 315" direct-current
instruments connected in both inpur
and output circuits; 5 ranges of 100
ua, I ma, 10 ma, 100 ma, and 1 amp
full scale, with meter resistance given
for each range; over-all accurucy
+207 ; silicon diodes provide over-
load protection.

5. Other Features—standard transistor
socket plus 4 individual test jacks
(with clip leads) provided on front
panel; transistor reference charts sup-
plied in manual.

6. Size and Weight—metal case 13”7 x
1638” x 7" 13 Ibs. (less batteries).
Taking notes on the Model 850 in the

lab, I discovered that the instrument is
something more than an ordinary transis-
tor checker. As its name implies, it is a
complete dynamic analyzer. Not only is
it capable of performing all tests neces-
sary for accurately evaluating transistor
characteristics, but its flexible circuitry
also permits the operator to study or con-
struct various transistor-circuit configura-
tions. This feature has a sort of hidden
value in that, by working with the instru-
ment, the user continually increases his
understanding of transistor theory and
circuit operation.

The most impressive physical feature
of the instrument is its breadboard-like
panel and configuration selector, pro-
viding a schematic presentation of the
way the transistor is actually connected
in the system. The selector switch, lo-
cated just above the center of the panel,
has six individual positions; these cor-
respond to common-emitter, -collector.
and -base configurations for either pnp

.
EXTERMAL
GROUND
IACE
Fig. 2. Diagram showing the basic
circvitry of the Model 850 Analyzer.

or NPN transistors. Through a small
panel cutout directly above this selector,
the transistor connections are shown for
each switch position.

A diagram of the Hickok Analyzer is
shown in Fig. 2, which is a slight elabora-
tion of the breadboard circuitry imprint-
ed on the front panel. Basically, it con-
sists of input, output, and common-re-
turn circuits. The battery packs (batteries
not supplied with the unit) consist of
two regular 1.5-volt flashlight cells for
the input section and eight for the out-
put section. Individual battery holders are
mounted on a panel which, in turn. is
held to the back of the case by six 14”
metal screws. To install or remove the
batteries, the panel is merely tilted back
as shown in Fig. 3.

Both input and output voltages are
variable; also, by removal of a single
jumper (Fig. 2), an external voltage
source can be used for either circuit.
Internal meter resistance will change
for the current range selected; therefore,
the range-selector switches are calibrated
not only in full-scale current. but also in
ohms of series resistance. Both ends of
the panel knobs are used to indicate these
values.

Variable bias resistance is accom-
plished by use of |1-position switches in
both input and output branches. Open
and short positions are also included for
certain configurations. Resistance values
other than those provided by the bias
switches may be inserted in place of
the jumpers connected between the bat-
tery supplies and the switches.

The Model 850 is usable up to § mc
for breadboard design applications, which
is more than adequate for general tran-
sistor circuit work. In the manual, 1
noticed that circulating collector cur-
rent should not exceed 5 ma for low or
medium power transistors, and 500 ma
for power types. This caution also ap-
plies to measurements of beta (the cur-
rent amplification factor of a transistor).
When experimenting with the test func-
tions, I found that the instrument could
immediately detect shorted or open tran-
sistors as well as indicate the two most
important evaluation characteristics —
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Becaitise the Philco name is symbolic of quality, long-life Philco tubes
are the FIRST CHOICE of quality-wise technicians. it will pay you to
use them for all replacements—TV, radio and hi-fi. Their proven reli-
ability protects your profits. In addition, the prestige of the Philco

name }bu'lds custom

er good will. For top performance in receiving

tubes’:;sé well as GF picture tubes and all other replacement parts,

SEE YOUR PHILCO DISTRIBUTOR TODAY'!
Get the facts about the Spring ‘“‘Free-for-All’.
Easter Gifts! Mother’s Day Gifts! Service Aids!

PHILCO ACCESSORY DIVISION

WORLD-WIDE DISTRIBUTION

Service Parts » Power-Packed Batteries ¢« Universal Components » Long-Life
Tubes » Heavy-Duty Rotors» Star Bright 20/20 Picture Tubes e Long Distance
Antennas « Appliance Parts e Laundry Parts « Universal Parts and Accessories

st name in electronics...the last word in quality!

PHILCO CORPORATION ACCESSORY DIVISION

ATTN. Corl Areschoug

P. O. Box 3635

Philadelphia 25, Pa.

If you service television and radio receivers and would
like to receive the Philco Giont Banner Sales Mailers,
attach this coupon ta your Company letterhead and
forword ta obave address.

NAME_____

ADDRESS

cIvY____ ZONE.__STATE



The “Big Picture”

... Informative shop talks
by AL MERRIAM

My nameis Al—what’s yours?

This is my first column, so let me introduce myself.

Al Merriam is the name, Sylvania National Service Manager is my
Jjob. I guess you could call me a technician’s technician. At any rate,
the point of this column is to help you get your job done a little
faster, a little easier and a little more profitably.

Frankly, I'm more at home working over a TV chassis than I am
working over a typewriter. So the writing may not be fancy. But I
promise you'll get the straight facts and plenty of 'em.

For example, in the next few columns,
I’ll give you some valuable tips on the
new Bonded Shield 23” tube, the new-
Sylvania control cluster and our new
simplified back cover.

Let me hear from you

This column is for you. I want to talk about things that will help
you. So if you have any ideas about what topics I should cover,
shoot ’em along. The address is below.

Get 1n on our bulletins
and service clinics, too

TV electronics is a fast-moving field,
and I'd like to invite all TV service
dealers—and hams and hobbyists—
to keep up-to-date with the “Big Picture” by subscrlbmg to the
Sylvania Service Literature and attending the Sylvania Service
Clinics. I know you’ll find the clinics an easy way to keep up with

- the latest in TV and find out what’s new with
other TV service dealers. Ask your Sylvania tele-
vision distributor for details on the next clinic
session in your area, or write me—A| Merriam,
Sylvania Home Electronics Corp., Batavia, N. Y.

YLVANIA

Sussitiry ot GENERAL TELEPHONE & ELECTRON/CS (3&)
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Fig. 3. Ten-cell battery panel removed
from the Hickok Transistor Analyzer.

leakage and gain. These exacting tests
are particularly suitable for checking
transistor  interchangeability and for
matching pairs in push-pull applications.

Check DC from
5 mv to 5 kv

The volt-ohm-milliammeter pictured
in Fig. 4 is the second test instrument to
be marketed by RCA Electron Tube Di-
vision of Harrison, N. J. in both kit and
factory-wired form. (The first, a Volt-
ohmyst Model WV-77E, was covered in
this column for August, 1959.)

This new VOM, Model WV-38A,
features two extra-low DC ranges for
voltage measurements in transistor cir-
cuits, and comes complete with test
leads, batteries and manual. Kit versions
also include simple step-by-step assembly
instructions and large, easy-to-follow
drawings.

Specifications are:

1. Power Requirements—five self-con-
tained 1.5-volt batteries, one size “D”
and four penlite cells.

2. DC Voltmeter—eight ranges of 0 to
25, 1, 2.5, 10, 50, 250, 1000, and
5000 volts; sensitivity 20,000 ohms/
volt; accuracy *3%%, polarity switch
provided.

3. AC Voltmeter—six rms ranges of 0
to 2.5, 10, 50, 250, 1000, and 5000
volts; sensitivity 5000 ohms/volt; ac-
curacy * 5%; frequency response
within .5 db from 10 cps to 50 kc for
all ranges up to 50 volts full-scale.

4. Ohmmeter—O0 to 20 megohms in three
ranges of R x 1 (center scale 12), R x

Fig. 4. RCA’s new VOM features
-25- and 1-volt full-scale DC ranges.



NUMBER 3 IN A SERIES OF . B0th ANNIVERSARY SPECIALS!

You asked for it!

5! DUBILIER

~ CORNE

NOW — just in time for baseball TV-viewing (and TV- --HERE’'S THE BOX SCORE"
servicing) CDE has the Hit Capacitor Kit you asked for: s R R ————
35 popular molt.ied Mylar* tubulars that “sho'rtstop” each major ledgue that
call-backs! Quality-proven by two years of consistently 5] . you think will be stand-
dependable replacement service, these high temperature, . ing in 1, 2, 8, 4-order
moisture-resistant “PMs” are the values you need and ‘ as of midnight, May 31,
. d F R K 1960 and win $100 worth
use every day. And now you can have this convenient of any CDE merchan-
assortment—plus a sturdy, plastic parts-or-jewel box— dise if the sequence you
all for the price of the capacitors alone! A real “double- ( Voltage: 600 VDCW | bick is closest to the
header.” Get two “PM Kits” today—one for your shop, actual order. See tull
another for your service bag—from your CDE Distributor. ALL FOR ONLY $6.87  contest de?;i;o‘n“t 11‘“;[
Cornell-Dubilier Electric Corp., South Plainfield, N. J. S

ST B sz

CDE’ CORNELL-DUBILIER ELECTRIC CORPORATION

} AFFILIATED WIiTH FEDERAL PACIFIC ELECTRIC COMPANY
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