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NEW Resist-0-Cards now
offer IRC Type BTB resistors in
two balanced assortments
meeting 2-watt replacement
needs. See your IRC distributor
... save time and money!

/ COMPLETE coverage

4 from % through 2 watts is now
available the convenient Resist-
O-Card way. Six BT assortments
to choose from, all with factory-
fresh resistors!

/ HANDY Resist-O-Cards

: hang on wall or bench where
5 you can see .. .identify ... and
find resistors in a flash. Every
resistor identified two ways!

SAVE ON ALL 6 RESIST-0-CARDS g s YOUR PRICE
Resist-O-Card =15A 100 % watt BTS's in 20 most popular values $10.00 $5.95
Resist-O:Card =16A 100 ¥ watt BTS’s in 57 often needed values $10.00 $5.95
Resist-O-Card #17A 67 1 watt BTA's in. 20 most popular values $10.05 $5.95
Resist-O-Card =18A 67 1 watt BTA's in 45 often needed values $10.05 $5.95
Resist-O-Card =30 50 2 watt BTB’s in 20 most popular values $10.00 $5.95
Resist-0-Card =31 50 2 watt BTB's in 45 often needed values $10.00 $5.95
S1.0-CARD, @
@ M= POWER RESISTOR ASSORTMENTS TOO!

il RESIST0-CAR
o B MBHNY @

Two pre-selected stocks of IRC PW resistors featur-

ing full-rated operation, compact rectangular case,

and axial leads for easier soldering.

Resist-O-Card #19—Twenty 7 watt resistors for only
$6.60

Resist-0-Card #20—Twenty 10 watt resistors for only INTERNATIONAL RESISTANCE CO.

2
$7.20 Dept. 366, 401 N. Broad St.,
Philadelphia 8, Pa.
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the capacitor you DREAMED about is HERE!

this ONE new ceramic capacitor

does the work of FIFTEEN

NOW . . . you can handle a big percentage of special
value and standard value ceramic replacements with a
few Sprague “Universals™. Just four of these remarkable
new capacitors take the place of forty-two regular
capacitors, with capacitance values from 400 uuF to
.0154F. You can also use them to replace molded mica,
ceramic tubular, and paper tubular capacitors in many
bypass and coupling applications.

Sprague “Universals” are easy to use! No complex
arithmetic involved. One look at the handy reference
card packed with each capacitor tells the complete
story . .. which "Universal” to use . . . how to wire the
leads for the capacitance required.

Type UHK-1, with seven needed values from .001 to
.004 4F, is a High-K capacitor for use where rated
capacitance is the lowest value permissible. Type UGA-1,
with twelve values from .0004 to .0013 4F, is a general
application unit with a capacitance tolerance of +20%.
UHK-2, covering eight values from .0025 to .015 nF,
is a High-K capacitor like UHK-1. Type UGA-2 covers
fifteen values from .0006 to .0027 uF, and is a general
application unit with a +20% capacitance tolerance.

Put Sprague “Universal” ceramic capacitors on your
“want” list now. Ask for the handy sized kit that fits
your pocket or tool box. Your customers won't ever
have to spend another night without television for lack
of a simple ceramic replacement.

don’'t be vague ... insist on

Sprague Products Company e Distributors’ Division of the
Sprague Electric Company ¢ North Adams, Massachusetts.

2

A FEW EXAMPLES OF HOW FOUR “UNIVERSAL" CAPACITORS
MEET 909 OF ALL CERAMIC REPLACEMENT NEEDS

For .0004 uF
Cut leads 2 and 3 from a UGA-1 *Universal”, Use m
leads | and 4 as terminals.

For .005 uF
Cut leads 2 and 4 from a UGA-I *Universal”. Use m
leads 1 and 3 as terminals. [

For .001 nF
Cut lead 2 from a UGA-2 “Universal”. Solder lead 3 m

to lead 4. Use leads 1 and 4 as terminals. ! L
For .002 pF :

Cut lead 4 from a UGA-2 “Universal”. Solder lead 2 m

to lead 1. Use leads | and 3 as terminals. [ ] II
For .0033 uF

Cut lead 4 from a UHK-1 *Universal™. Solder lead 3 UHK-1

to lead 1. Use leads I and 2 as terminals.

For .01 nF
Cut lead 1 from a UHK-2 **Universal”. Solder lead 4
to lead 2. Use leads 2 and 3 as terminals.

For .015 uF
Solder lead 3 to lead 1 on a UHK-2 “Universal™.
Solder lead 4 to lead 2. Use leads | and 2 as terminals.

SPRAGUE

world’s largest capacitor manufacturer
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TAKE THE RIGHT STEP TO TIME-SAVING
PROFIT-BUILDING BUSINESS: Sign up with

your Parts Distributor to get PHOTOFACT
Folder Sets automatically each month.

DO IT NOW!

t &
r
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it keeps you up-to-the-minute
on receiver coverage

PHoTOFACT Folders give you the world’s finest Service
data on TV anu radio models just as soon as they hit
the market. Now—with the new INDEX SYSTEM to
PHOTOFACT, you locate the /atest PHOTOFACT cover-
age immediately.

If you’re a Service Technician, you can get the new
Sams Index FREE. Here’s how it keeps you up-to-date
on receiver coverage: The Master Index (36 pages—
issued twice yearly) is the complete reference to all
PHOTOFACT Folders produced up to the date of its
issue. In addition, you get an Index Supplement each
month covering that month’s releases of PHOTOFACT
Folders. Thus, the Master Index plus the supple-
ments keep you right up with current PHOTOFACT
coverage. (The Index Supplements also appear each
month in “PF Reporter’” Magazine.)

It’s easy to get your complete Index service to
PHOTOFACT at No cosT To You. If you're a Service
Technician, just fill in the coupon and mail to us
today. It will bring the Master Index direct to your
shop, and monthly supplements will be mailed to you
regularly thereafter. YOU'LL KEEP RIGHT UP-TO-THE-
MINUTE ON PHOTOFACT COVERAGE—You’ll be able to
locate the data you need on over 30,000 models, as
well as on CURRENT MODEL RELEASES.

Mail coupon today for your free subscription
to the Sams Photofact Index

Howard W. Sams & Co., Inc.
2201 E. 46th St., Indianapolis 5, Indiana

[} Send me your FREE Master Index to PHOTOFACT Folders (twice yearly),
and put me on your mailing list to receive all Index Supplements. My letter-
head and/or business card is attached.

1 1 am a Service Technician: [] full time; [] part time.

-

My Distributor is:

Shop Nome

Attn:

Address.

City Zone Stote_

B e 5 S T
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Juet what
you re
looking for...

CLAROSTAT A47
2 watt
composition-element control

that you need for so many service calls.
Whether it's television, radio (portable,
communications or audio as well), test
equipment and sound systems — you're
“in”" with the A47!

A choice of 13 shafts; 5 different
switches; linear, taper, plain or tapped
elements; in a range of from 500 ohms
to 10 megohms — meeting your servic-
ing needs for this type control.

Don't look any further: you've found IT
when you ask your distributor for
Clarostat A47 controls.

for | erformance... . ependability..." vality

CONTROLS and RESISTORS

CLAROSTAT MFG. CO., INC. Dover, New Hampshire

InCanada: Canadian Marconi Co., Ltd. Toronto 17, Ont.
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Dear Editor:
I was very much interested in
“Quicker Servicing” in your August
1956 issue. Cleaning the dust from a
\ TV chassis with a soft paint brush
\ has been in use here for some time.

A piece of canvas about 4° square is
spread on the floor when servicing
in the home. Placing a removed
chassis and tools thereon protects the
rugs and floors and catches dust and
dirt when the chassis is cleaned. It
always makes a big hit with the
housewife to see that her furnishings
are cared for.

Another technique (acquired back
in the radio days and carried over to
TV servicing) which likewise Im-
proves customer relations is that of
polishing the cabinet. This little ef-
fort is greatly repaid in customer
satisfaction and good will. Radio and
TV receivers serviced in the shop are
also touched up and with the same
results.

LeoNakrD J. SLUYTER

aneth e Los Angeles, Calif.

0
3 Mr.Sluyter’s commentis on cabinet

Coril & . o o X ‘ polishing seem (o coincide with ours.
By the time this lelter was received,
a photo story entitled “Cabinet

ot " Touch-Up” was already on the
presses. See pages 24 and 25 of the

Capitalize on the growing two-set September PF REPORTER. .
television market with this Edvier

bgautlful 5 color Telecoupler Dear Editor-

display. I would like to see a good service
Cash-in on the increased article on selenium rectifiers. Do
Christmas sales of both black & they fail be(fuuse_ of overheating or
hi ) i what? Many servicemen say they are
white and color tv sets by displaying very much overrated—replace with
and selling AMPHENOL’S popular the largest ones you can get into the
two-set coupler. space. How about a real intelligent

and practical article on this subject?

=
l’d‘ Joun B. MORRIS
“ ( : | MBC Radio & TV Service

i o Washington, Pa.

2 "‘_-:* : An article on selenium rectifiers
f(” : l e appeared in the October PF Re-
& i/ PORTER. Future issues will contain

; Al coverage on power rectifiers which

A\ TELECOUPLER use other subsl(_mces for the semi-

: by AMPHENOL conductor.—FEditor

. . Dear Editor:
see your distributor A question has arisen which in-

terests me very much, and not know-

PF REPORTER - November, 1956




ing to whom in your organization 1
should address it specifically, I am
turning to you with the hope that
you know, or will obtain, the answer.

The question is, how is the static
alignment procedure for a television
receiver IF strip developed? It seems
apparent that a desirable swept re-
sponse could be obtained by hit-and-
run methods, but the resonant
points of interstage networks could
not. My co-workers and I have
thought of a number of ways by
which the unknown frequencies of
individual tuned circuits could be
determined, but none of them seem
entirely satisfactory from the stand-
point of accuracy. Can you tell me
what method can be used to deter-
mine these frequencies.

Since I have been a fairly con-
stant reader of the PF REPORTER
and other publications for a number
of years and have not yet secen any
information of this sort, it occurs to
me than an article on this subject
might be of interest.

GORDON S. MORRISON
Emeryville, Calif.

We don’t know about hit-and-run
methods, but a trial-and-error meth-
od seems to be the only way to de-
termine these frequencies with abso-
lute accuracy. In this respect, the
individual pre-tuned frequencies are
not determined after the over-all re-
sponse curve has been obtained. In-
stead, pre-tuned frequencies are
chosen (by a trial-and-error method)
to produce the desired response
curve.

Your suggestion is appreciated
and may be incorporated in a series
of articles which are now in the pro-
duction stages.—Editor

Dear Editor:

In your March 1951 issue of the
PF INDEX (former name of PF RE-
PORTER), there is an article about
keyed AGC operation. It was stated
that the circuit shown was adaptable
to the 630 type chassis and that in-
structions for doing so would be in
cluded in a subsequent issue.

I have converted a 10” Air King
630 chassis to 20” and would like to
incorporate keyed AGC. I would like
to obtain the issue outlining these in-
structions.

RoOBERT HETHERINGTON
New York, N.Y.

This information appeared in the
May 1951 issue, a copy of which has
been forwarded to Mr. Hethering-
ton. A limited quantity of some of
our back issues are available at 35¢
per copy.—Editor

November, 1956 - PF REPORTER

a winning sales combination

AMPHENOD | TELE

PE R FO RM AN C E effective isolation be-

tween sets, extremely low insertion loss for better tv pictures
on both sets

I N STALLAT | O N easiest of all couplers

to install; weatherproof case for outdoor mounting where
necessary; positive, visible twin lead connections

APP EA RAN C E attractive design makes

Telecouplers easy to sell, soft gray color blends with any
interior decoration

P R O F I TS top value at a fair price for your
customers, full profit for you

Only AMPHENOL Telecouplers provide the winning sales
combination of Top Performance, Easy Installation, Attractive
Appearance and Full Profit!

(RMPHENGL



ANALYZE YOUR WAY

ro Bigger Profits!

NEW! INTERMITTENT
CONDITION ANALYZER mode! 826

Unique principle lo-

cates intermittents,
detects borderline
components Fast —

® Ng bells,

® No buzzers,

® NO WAITING!
$89.95 Net

Locate intermittent capacitors, resistors, coils, chokes, tubes,
and other component and hidden wiring failures in minutes
—without waiting. Exclusive Wintronix circuit using modu-
lated special r-f test signal, immediately makes any radic or
TV receiver super-sensitive to intermittents—gives both aud-
ible and visible indication so you c¢an pin-point trouble right
away. Reduces callbacks by detecting borderline components

before they fail.

Dynamic SWEEP CIRCUIT ANALYZER

Model 820

A complete sweep circuit tester. Simplifies sweep circuit
troubleshooting by signal substitution and component
testing. Supplies 60 cps sawtooth and 15,734 c¢ps saw-
woth or square wave signals to TV deﬂeumn circuits.
Restores raster to normal by substituting for defective
stage. Tests all flybacks and yokes right in the set for con-
tinuity and shorts . . . Even tests 1-turn shorts. Completely
self-calibrating—no chance for error.

SYNC 7~
PULSE \ —_
ADAPTER &0~

Model 915/960 Trouble-
shoot sync circuits by
signal substitution. This
unit with Model 820 in-
jects (+) or (—) pulse
voltages into vertical and
horizontal sync stages.
Locates defective sync
separators, sync ampli-
fiers, AFC, and vertical
integrator circuits.

$14.95 Net $69.95 Net

Dynamic AGC CIRCUIT ANALYZER model 825

Here’s all you need to test, analyze, service any television
AGC circuit . . . all in one compact instrument. Saves you
hours by quickly detecting obscure AGC faults before you
look further. Requires only two test connections and a flick
of a switch to: 1) Furnish standard, adjustable r-f test signal
to antenna terminals; 2) Monitor AGC action; 3) Check
for shorts and opens in AGC buss; 4) Measure action of
gated pulse systems; 5) Clamp and supply AGC bias to
correct AGC action and restore operation by substitution.

NEW!

Takes the guess-
work out of AGC
troubleshooting for
faster, far more
profitable color and
black-and-white TV
servicing.

$79.95 Net

HERE’'S ALL YOU NEED FOR COLOR SERVICING
COLOR CONVERGENCE DOT GENERATOR

NEW! Model 250

Here's a complete ultra-stable signal
source for color convergence. Con-
tains complete standard sync chain
with AFC. Produces optimum white
dots, cross hatch, vertical or hori-
zontal bars for color or black-and-
white servicing. Absolutely “jitter-
free”” regardless of picture tube size.
Preset r-f frequency, variable 30 db.
Highly portable,only 1015” x 7" x6”.

RAINBOW GENERATOR Model 150

Align, adjust, troubleshoot complicated
color TV circuits this easy way. Produces
vertical color bars of all possible hues repre-
senting 360 degrees of phase sweep. Fur-
nished with detailed instructions and illus-
trations to simplify color TV servicing in
the home and in the shop.

=
09

$129.95 Net

FLYBACK ond
YOKE TESTER

Model 810
Makes foolproof GO/
NO-GO tests of a/l color
and black and white
flybacks and yokes right

——

Dynamic SELENIUM
RECTIFIER TESTER

Mode! 610
New dynamic pulsing
principle tests rectifiers
under actual surge loads
for quality, opens, shorts,

Wide-Band FIELD
STRENGTH METER

Model 330

Reads true microvolts
. Tests antennas and
community sysiems . . .
Checks color reception

$29 95 Net in the c}i\rcui(. Ch“‘ll;,s $22 95 Net leakage. in absence of color trans-
° 1-turn shorts — self- 3 mission.
calibrating.

WINSTON ELECTRONICS,

See your local parts distributor or write for free literature

INC., 4312 Main Street, Phila. 27, Pa.
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Materials Required for Master
Antenna Systems

One of the many allied branches
of television to which a number of
servicemen are applying them-
selves is the field of master anten-
na systems. These systems receive
station signals in the VHF and
UHF bands, amplify them, and
then distribute them to a variety
of receivers located at various
points throughout one or more
closely-situated buildings. Note
that we are excluding community
television antenna systems
through which received signals are
distributed over a wide area. It is
true that both types of signal dis-
tribution systems have many fea-
tures in common, but the com-
munity distribution system is a
much more extensive undertaking,
generally requiring considerable
financial backing. Master anten-
na systems, on the other hand, are
more modest in cost, with each
complete system restricted usual-
ly to a single building. Of course,
in a large city, one firm may have
a number of such installations so
that total investment is high; how-
ever, individual systems can be in-
stalled frequently for less than
$1,000.00, and this brings them
well within the means of a small
business.

In this and subsequent col-
umns, some of the considerations
and problems which enter into the
successful installation and opera-
tion of a master antenna system
will be discussed. All of the in-
formation presented is the result
of extensive experience with mas-
ter antenna systems operating in
well over 100 buildings and serv-
ing over 5,000 receivers. Some of
the smaller installations serve 10
or less apartments; some of the

November, 1956 + PF REPORTER
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Fig. 1. Antenna-Mounted Booster.

larger buildings have several hun-
dred receivers. The range of op-
eration, then, is wide enough to
encompass both the smallest and
the largest master antenna sys-
tems that any service organiza-
tion is likely to encounter.

The amount of equipment re-
quired for any one installation
will vary with the number of re-
cetvers that must be supplied with
signals. Irrespective of their in-
dividual sizes, however, most mas-
ter systems possess a number of
basic features in common and
these are briefly outlined below.

Antennas

The first item is the antenna.
Just how elaborate this is will de-
pend on the number of stations to
be received, their operating fre-
quencies, and the directions from
which they are best received. If
good reception is possible from
two or more stations with a single
antenna, then only one array may
be used. Useful antennas for this
purpose are foided dipoles or coni-
cals. Consistently better results,
however, will be achieved with in-
dividual, single-channel Yagi an-
tennas. These possess high gain
and sharp directivity and are
especially desirable where the sig-

MILTON S. KIVER

Avuthor of . ..
Servicing and Calibrating Test Equipment;
How to Understand and Use TV Test Instruments

nal level is low or where a number
of ghosts are present and have to
be discriminated against.

Another factor working in fa-
vor of individual antennas is the
latitude they supply for signal
equalization—in any system, it is
always desirable to maintain all
the signals at approximately the
same level to avoid picture distor-
tions.

Boosters and Converters

The next step, after the various
station signals have been received,
is to bring them, usually via coax-
ial transmission lines, into the
building. If the received signals
are especially weak, it may be de-
sirable to amplify them immedi-
ately on reception, for which pur-
pose a booster (Fig. 1) mounted
on the antenna mast is used.
These boosters are broadband am-
plifiers, possessing a fairly flat re-
sponse over the desired range of
frequencies. After the signal has
been strengthened sufficiently,
usually on the order of around 25
db (18 times), it is sent down in-
to the building where the ampli-
fiers and distribution components
of the master antenna system are
located.

In areas where UHF signals are
present, it is common practice to
install a converter directly at the
antenna so that the UHF signals
may be converted to an unused
VHF channel, and thereafter the
signal is treated as a VHF signal.
This practice is encouraged by the
fact that most master amplifiers
are designed for VHF operation
because of the greater gain avail-
able at these lower frequencies
and, production-wise, because of
the greater number of VHF sta-
tions.
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Here’s why

tubular capacitors
give you better
performance

and longer life)

All Aerovox P88N molded tubular capacitors are
manufactured by a unique low-pressure, low-temperature
molding process that insures perfectly centered sections
with uniform wall thickness on every single unit. Only Aerovox
gives you round, uniform, undistorted, coaxially-centered
sections solidly imbedded in the right plastic for superb
mechanical, electrical and climatic characteristics.

NOT
THIS

BUT

; Off.centered Y \

T A
T e THIS y '

AND Perfectly centered, undistorted, unim-
NEVER paired section protected by uniform
THIS J Compressed and adequate piastic wall thickness.

section

That's the inside story why Aerovox Duranite capactiors are recognized
for their top performance and utmost reliability and extra-
generous service life. Your local Aerovox Distributor carries a
complete stock of Aerovox capacitors to meet ALL your service needs,
Drop in soon and ask for a copy of the latest Aerovox catalog or write

AEROVOY coRPORATION

DISTRIBUTOR SALES DIVISION
NEW BEDFORD, MASS.

. In Canada: AEROVOX CANADA, LTD., Hamilton, Ont.
Export: Ad. Auriema., 89 Brood 5t., New York, N. Y. ¢ Cable: Auriema, N. Y.

& '
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Fig. 2. VHF Converter-Amplifier Which
Changes Specified High-Band Signal to
a Specific Low-Band Channel. This Unit
Provides 33-db Gain.

The choice of a suitable VHF
channel to use for a converted
UHF signal is governed by two
considerations. First, the channel
must be free of any strong local
signals and there should be no
possibility of its being used for
broadcasting purposes in the fore-
seeable future. Second, it must not
be adjacent to any active VHF
channel. Master antenna ampli-
fiers or television receivers are
seldom selective enough to pre-
vent spillover of signal between
adjacent channels. (Note that
channels 4 and 5 are not con-
sidered adjacent because of the 4-
mc guard band separating them.
By the same token, channels 6
and 7 are likewise not adjacent in
frequency.) Apropos of this, it is
interesting to note that there are
converters available (see example
in Fig. 2) which will transform a
high-band VHF signal into a low-
band signal. This is useful on long
line runs between antenna and
master amplifier and where there
is perhaps only one high-band
VHF signal. Such use, however, is
less widespread than UHF-to-
VHF conversion.

Master Amplifiers

Signals are next brought to a
master amplifier. If this unit pos-
sesses separate strips for each re-
ceived channel, then the signals
are fed into their associated sec-
tions. When several stations are
picked up by a single antenna, it

Fig. 3. All-Channel TV Amplifier on the
Left and an Avtomatic Gain Control Unit
on the Right.
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is necessary to first separate the
signals from each other. This is
done by passive tuned circuits
which accomplish the separation
without reducing the signal level
more than 5 or 6 db.

The output from the master
amplifier will depend on the
amount of signal fed to it; how-
ever, with a good input signal, it
is possible to obtain output sig-
nal voltages on the order of 1.0 to

Fig. 4. Single-Channel Amplifier With
Gain Between 35 and 38 db and With
High Rejection of Adjacent Channels.

1.25 volts or even more. If these
values are converted to the more
familiar microvolt notation (for
broadcast signals), then we have
between one million and 1.25 mil-
lion microvolts. Signals this pow-
erful can readily be sent over dis-
tances of 500 feet of coaxial trans-
mission line.

Incidentally, there are general-
ly maximum and minimum input
signal values specified for master
amplifiers. The maximum value is
frequently in the neighborhood of
10-12,000~ microvolts, while for
an acceptable signal-to-noise ra-
tio, the minimum should generally
exceed 500 microvolts. If the sig-
nal is too strong, it may be neces-
sary to bring it down to an ac-
ceptable level by attenuation
pads. (When strong signals are
present and the number of operat-
ing receivers is 10 or less, it fre-
quently is possible to dispense
with the master amplifier and dis-
tribute the signals directly to the
receivers via splitting pads. Sig-
nal loss due to such division runs
between 6 and 12 db.)

It is also possible to employ a
single all-channel TV amplifier
(Fig. 3) to which all signals are
fed and from which all strength-
ened signals are obtained. If sep-
arate antennas are employed, a
mixer can be used to combine the
signals before feeding them to the
amplifier. In all these units, it is

+ Please turn to page 85
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BEST

FOR COLOR TEST!

Another Hycon
test help...

MODEL 622 5” SCOPE

with automatic trig-
gered sweep, first really
new scope development
in years. Fewer adjust-
ments, no sync problems.

'_" rd————- - ~
. | HYCON ELECTRONICS, INC. Dept.P 11

There’s just one way to test
the new color TV sets...
WITH NTSC COLOR PATTERN.
That’s what Hycon’s Model
616 Color Bar/Dot Genera-
tor offers...all standard
colors, sequences and pat-
terns easily selected and
graphically shown in actual

~ color right on the control

panel For color TV get
ready ...GET HYCON'

“Where Accuracy Counts
HE@!RONICS,,H‘C

A Subsidiary of"-Hyttﬂ Mfg. Company

1030 SOUTH ARROYO PARKWAY
PASADENA, CALIFORNIA
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LOOKING OVER

THE NEW
COLOR RECEIVERS

LATEST CHANGES IN MOTOROLA

AND RCA COMPONENTS

by Thomas A. Lesh

Motorola Dynamic Convergence
Circuits

The new Motorola T'S-905 color
TV chassis features improved
methods of achieving dynamic
convergence in a three-gun picture
tube. These new methods are the
results of considerable research on
the problems of obtaining three
rasters of equal size for the pri-
mary colors and making these ras-
ters coincide with each other over
the entire area of the picture tube.

Size Correction

Designers run into complica-
tions when trying to produce three
equal-sized color rasters because
the beams of a three-gun tube do
not pass through the exact center
of the yoke’s magnetic field. Being
slightly offset from each other, the
beams are affected unequally by
the sweep currents in the yoke at
any given instant and thus require
compensation.

In the new Motorola deflection
yoke, the two horizontal windings
are wired in parallel and are con-
nected at one end through a hori-
zontal yoke balancing coil
mounted on the yoke assembly.
(See Fig. 1A.) The coil can be
slug-tuned to vary the propor-
tions of total yoke current going
to the different halves of the hori-
zontal winding. This adjustment

12

alters the relative strengths of the
magnetic fields in the vicinity of
the red and green beams so that
the widths of the red and green
rasters become as closely matched
as possible.

- SWUG
ADJUSTMENT gn
_ONTROL

BALANCING
con

(A) Horizontal Yoke Balancing Coil.

LEVER FOR
BLUE LATERAL _____
SIZE SWITCH

BLUE LATERAL
SIZE COfL

BLUE BEAM
POSITIONING
MAGNET

(B) Blue Lateral Size Coil and Switch.

Fig. 1. Width Adjustments for Color
Rasters in Motorola Chassis 75-905.

The width of the blue raster is
controlled independently. A spe-
cial coil mounted on the bracket
of the blue lateral-correction mag-
net is connected in series with the
horizontal deflection coils and re-
ceives yoke current. This coil is
visible in Fig. 1B. A blue lateral
size switch having six positions is
used to cut portions of the special
coil in and out of the circuit. In
four of the switch positions, vari-
ous sections of the coil are con-
nected in the circuit so that the
magnetic field of the coil will de-
flect the blue beam in the same di-
rection toward which it is being de-
flected by the main yoke. The
result is a series of small incre-
mental increases in the width of
the blue raster. In a fifth switch
position, yoke current bypasses
the coil and there is no effect upon
the blue beam. In the sixth posi-
tion, current is passed through a
small segment of the special coil in
the reverse direction to reduce the
blue raster slightly in size. A sim-
plified schematic diagram of the
circuits involved in width correc-
tion of the color rasters is shown
in Fig. 2A.

Another circuit, shown sche-
matically in Fig. 2B, is used to
equalize the heights of the red and
green rasters. The two halves of
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the vertical yoke are wired in
parallel and connected through a
2-ohm balancing potentiometer.
This circuit is needed because
manufacturing tolerances do not
permit precise alignment of the
red and green guns, and the beams
for these colors are not in exactly
the same horizontal plane.

Convergence Correction

Small plates of magnetic mate-
rial, adjustable in position, are
located at the top and bottom of
the deflection yoke. One of these
is pointed out in Fig. 3. Movement
of these plates modifies the mag-
netic field of the horizontal deflec-
tion coils so that the deflection of
the red and green beams is more
nearly uniform.

Horizontal dynamic conver-
gence between the red and green
rasters is somewhat improved by
the movable plates, but an addi-
tional device—the convergence
yoke used in all three-gun color
receivers—must be employed to
obtain more exact convergence.
The reader should recall that a
typical convergence yoke receives
a current derived from a sine wave
and varying at the horizontal
frequency, as well as parabolic and
sawtooth waveshapes of current
varying at the vertical frequency.

November, 1956 - PF REPORTER

These currents are combined to
produce a magnetic field which
compensates for the varying dis-
tance which each of the electron
beams must travel as it is swept
across the face of the picture tube.

The convergence yoke in the
TS-905 chassis has a single wind-
ing for each electron beam. The
red and green windings are in
parallel and linked at one end by a
dynamic balancing potentiometer
which regulates the proportions of
current received by the two wind-
ings. The blue winding is separate.

The circuit that supplies a hori-
zontal input to the red and green
convergence windings is shown in
simplified form in Fig. 4A. Another

HORIZ YOKE

HORIZ YOKE

BAL COILl—I
COIL ON BLUE

BEAM POSITIONING
MAGNET ASSY.,

(A} Horizontal Circuit.

>.
BLUE LAT

FROM HOR1Z SIZE SW

OUTRUT TRANS

FROM VERT
OUTPUT TRANS

(B) Vertical Circuit.

Fig. 2. Simplified Schematic Diagrams of
Raster-Size-Correction Circuits.

CONTROL HANDLES

MOVABLE PLATE
/

Fig. 3. Adjustable Plates in Deflection
Yoke of Motorola Chassis TS-905.

very similar circuit is used for the
blue winding. The arrangement
used in the new Motorola color
sets is a refinement of a type of cir-
cuit that has been widely used in
previous color receivers. In the
original circuit, the parabolic-type
wave required for horizontal dy-
namic convergence was in reality
a portion of a 15,750-cps sine wave
generated by a tuned circuit which
was in turn pulsed by a voltage
taken from the horizontal output
transformer. The phase and am-
plitude of the wave were both ad-
justable in order to compensate for
conditions found in individual
sets.

It was thought that this system
needed to be improved upon for
two reasons. For one thing, distor-
tion has occurred under certain
conditions because a portion of a
sine wave is not a true parabola.
In addition, a symmetrical wave-
form such as a parabola cannot
fully compensate for the small, ir-
regular imperfections in picture
tubes which affect convergence.
Motorola is therefore using a new
system in which a sine wave at the
second harmonic of the horizontal
sweep frequency (31,500 cps) is
generated in addition to the 15,-
750-cps wave. The amplitudes of
both signals are adjustable by
means of potentiometers, and the
phases can be changed by the slug
tuning of coils. The two frequen-
cies can be combined into a com-
plex waveform which is “tailor-
made” for any picture tube having
characteristics within the limits of
specifications.

The vertical dynamic conver-
gence circuit for the red and green
beams appears in Fig. 4B. Once

« Please turn to page 77
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With the ever-growing num-
ber of TV receivers and radios in
i1ise, many service technicians are
finding it to their advantage to
complete as many repair jobs as
possible in the homes of their
customers. The variety and
amount of equipment and parts
needed to do in-the-heme serv-
icing has, however, grown to be

quite extensive. As a matter of
fact, the point has been reached
where two service cases are re-
quired by some technicians. You
may be interested in comparing
your own stock with that shown
in this picture.

In addition to a complete stock
of tubes, these two service cases
contain the following items:



SERVICE CASI

Al

1
%iﬁ
5% :
!

[

. Multimeter (sensitivity, at  10. Cheater cord.
least 20,000 ohms per volt). 11. Solder gun.

2. Drop cloth. 12. Pencil soldering iron.
3. Fuses. 13. Cabinet polish.

4. Solder. i4. Polishing cloth.

5. Flashlight. 15. Contact cleaner.

6. Mirror. I6. Glass-cleaning fluid and
7. Adjustment tools. cloth.

8. Hand tools. 17. Scratch stick.

9. Dial lamps. 18. Invoice pad.



~ ANTENNAS and THEIR RELATION to

 COLOR TV RECEPTION

One of the most popular sub-
jects being discussed throughout
the country, in both technical and
non-technical circles, is the growth
of color television. This growth
was made possible because every
phase of the color development
program has been evaluated just
as completely as the design of the
receiver itself. Not the least of
these engineering phases was the
investigation of antennas.

The purpose of this article is to
acquaint service technicians with
the fact that in some cases the ex-
isting antenna installation will
probably suffice in meeting the re-
quirements for both monochrome
and color TV reception—provid-
ing:

1. The existing antenna is still
in good shape physically,
properly located, and proper-
ly oriented.

2. The strength of the signal
developed by the antenna is
sufficient to be divided equal-
ly among the two or three re-
ceivers placed on the system.

Another purpose of this article
is to frankly appraise the present
situation regarding TV antennas.
It has been gratifying to note that
In recent years, several antenna
manufacturers have recognized
the need for setting up antenna
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testing sites of their own. Such
facilities will no doubt contribute
very valuably toward closer agree-
ment between theoretical and
actual performance figures of TV
antennas appearing on the market.
The continued sincere effort and
cooperation of the antenna in-
dustry will do much to dispel the
concern the technician may have
as he tries to diagnose his own an-
tenna requirements, and attempts
to interpret the calculations,
charts and figures he sees. It is
here that the television technician
can be of immeasurable help to his
customers—and the industry. His
technical training and experience
qualify him to offer counsel on this
subject with enviable authority
and dignity. In such counselling,
it is urged that he employ the same
codes of professional ethics and
diplomacy that he uses in all the
other phases of his business.

The process of testing a TV an-
tenna is not as simple as it sounds.
One cannot merely stick an anten-
na on a roof, turn it around and
observe the picture he gets, and
say “this is this, and that is that.”
Even the more modern and semi-
automatic processes used at pres-
ent are time-consuming and ex-
pensive. Calculations, naturally,
are always of interest, and in many
architectural and domestic appli-
cations such information con-
tributes largely to the design of the
final product. Not so in antennas.
Calculations and blackboard work
are only the starting point of a de-
sign which may be altered many
times as the antenna is field tested
and put through its paces.

This was our conclusion many
years ago, when our Advanced De-
velopment TV Engineering Sec-
tion selected a suitable outdoor
site—the first of its kind—for such
comprehensive tests. At that time
it was well known that antenna

* Mr. Masterson is a member of the
Engineering Department of RCA Serv-
ice Company, Inc.

Sample Antenna Under Test.
(Rotatable and Tiltable Platform.)

SCENES AT THE
MOORESTOWN TEST SITE.

performance, with particular ref-
erence to gain, flatness of response
across a channel, and polar char-
acteristics, would be a vital factor
in determining ultimate picture
quality.

A tremendous amount of pre-
liminary work had to be done after
the site was chosen in order to in-
sure that all types and sizes of an-
tennas to be evaluated would be
measured under the same condi-
tions with respect to height, posi-
tion, and uniformity of the electro-
magnetic field around the anten-
na. Stability of the receiving and
transmitting equipment was
equally important. All of these re-
quirements were met in establish-
ing the present testing facilities
which hold all possible variations
towithin = 1db at VHF, and with-
in = 2 db at UHF.

As all the antennas used by the
RCA Service Company, Inc. are
designed to work into a nominal
280-ohm load, resonant folded
dipoles are used as test standards
to determine the zero db level to
which the gain of all experimental
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ARE YOU COLOR-BLIND?

NOT IF YOU CAN READ THIS... BUT THE ANTENNAS YOU INSTALL COULD BE...
HE age of color ushers in your greatest challenge as well as your greatest antenna selling
Topportunity since the advent of television. For even the finest color TV receiver cannot
deliver a satisfactory picture if the eye of the receiver — the television antenna—is *“‘color-blind.”

Exhaustive tests by leading color receiver manu-
facturers have proved that an antenna must possess
the following electrical characteristics to render true
color reception:

1. Sufficiently high gain to override set noise and
provide a clear color picture.

2. Flat response. Gain variation of not more than 1 db
within 1.5 mc. below and .5 mc. above the color
subcarrier.

3. Narrow unidirectional polar pattern.

4. Close impedance match to help effect a low V.S.W.R.
to eliminate line reflections.

11 months ago, the JFD engineering staff undertook
an intensive antenna research program. Their objec-
tive: to develop a select group of antennas that more
than satisfied these stringent color requirements.
The results: 8 outstanding antennas, so color-perfect
in performance, that we have designated them as
the NCB* Colortenna line, signifying Non Color
Blind performance

*NON COLOR-BLIND

8 COLORTENNA models to choose from assure
you of the right antenna answer for every location
or reception problem. They spell out a great new
profit opportunity for you...in replacement antenna
sales. ..in new set sales, in trade-in sales—black
and white, or color. Because now, for the first time,
you can guarantee your prospects and customers
both the finest black and white TV today, as well as
the truest color performance possible in the future
when they decide to buy.

Spearheading your antenna sales break-through
will be the most spectacular sales promotion in
antenna history—the NCB* COLORTENNA
Sell-A-Bration!

Every COLORTENNA you sell earns you merit
points for all-expense paid trips to Europe, America
or any place you want to go—and a host of free
valuable gifts from minks to Chris Craft cruisers.
Plus newspaper advertisements, displays, streamers,
direct mail, TV-radio spots, and give-aways selling
you and your JFD NCB* COLORTENNA per-
formance guarantee.




JOIN THE

\ "'"'"i@ oL @rrenng.
SELL*A'BRATION:

Write your own ticket

to exotic faraway places

i .. fabulous prizes
..or even both!

SHUT-OUT HELIX

Model $X992-SX995

WONDER-HELIX
Model WX811 Win an MG Sports Car!
JFD is putting its promotion dollars where they count
—in your pocket —not just for 3 months but for the next
6 months, yes, the entire selling season — longer than any
e other similar program. It’s our way of saying thanks for
Siah Y every NCB* COLORTENNA® you sell. You not only
help yourself to fabulous free trips and prizes but you
cash in on the big antenna replacement market that
nation-wide COLORTENNA® advertising will crack
wide open for you.

STAR-HELIX

] Every COLORTENNA® you sell earns merit points for
\ American Express all-expense paid trips to Paris, Rome,
Switzerland, Hawaii, Mexico, Bermuda, Havana, Miami,
Las Vegas—or any place you name. You go when you

want to go, where you want to go, how you want togoor...
SUPER-HELIX

Model RX511 o o -
If you prefer merchandise prizes, take your pick from

over 900 of America’s most wanted products—mink coats,
MG sports cars, diamond rings, living room suites, Chris
Craft cruisers, power mowers, and other wonderful gifts.

You can’t miss. Every point counts. Everybody wins.
JUNIOR HELIX

iRk Your JFD distributor has your NCB* COLORTENNA
SELL-A-BRATION portfolio waiting for you. It doesn’t
cost you a cent—no entry blanks—no red tape. Get started
now and write your own ticket in the greatest give-away

in antenna history.
UHF 4-BOW HELIX
Model UX211

SALES PROMOTION EXCITEMENT FOR YOUR STORE!

® window streamers ® newspaper mats ® TV slide commercials
® displays @ TV film commercials # radio commercials
#® cards @ mailers, stickers # bumper signs LIVING ROOM

SUITES

JFD MANUFACTURING COMPANY, INC, BROOKLYN 4, N.Y
world’s /argest manu/acturer of TV antennas and accessories
International Div.: 15 Moore St., N.Y.C. « Canadian Div.: 51 McCormack St., Toronto 14, Ont.

UHF CORNER-HELIX
Model UX411

Form No. 550 8-56 Litho in U.S.A.
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Fig. 2. Mallet Antenna With Wings and
High-Frequency Reflector.

antennas are referred. Thus, there
is a special folded dipole designed
for every ten megacycles through-
out the VHF spectrum (50-220
mc), and one for each fifty mega-
cycles in the UHF spectrum (450-
900 mc). The measured response
of these standards at their respec-
tive frequencies then provides
points through which smooth
curves can be drawn for the VHF
and UHF spectrums, providing
reference zero db levels at all fre-
quencies for comparison with the
antennas to be measured. It has
been found that the calibrations
thus obtained do not change ap-
preciably over long periods of time
at VHF. At UHF, however, weath-
er changes do affect the calibra-
tion, so that calibration at these
frequencies is done immediately
before or after each UHF antenna
is measured. Measurements are
normally made at 2.5-mc intervals
at VHF, and 50-mc intervals at
UHF. On antennas where suck-
outs or departures from a smooth
curve are suspected, additional
readings are taken—as many as
may be necessary to closely define
the curve. As an added precaution
to eliminate the possibility of over-
looking a sharp suckout in the
over-all response, all antennas are
swept throughout the VHF range.
The long and laborious task of
plotting polar responses by the
“point-by-point”- method was
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Fig. 3. Mallet Antenna With Separate
High Frequency Folded Dipole.

eliminated by the use of a polar
recorder, which automatically re-
cords the pattern as the receiving
antenna is rotated 360 degrees.

VHF Antennas

The antennas we currently use
range from the indoor types—of
which the well-known “rabbit
ears” is typical—to large multi-
element arrays for fringe area use.

Of these types, the “mallet” an-
tenna (Fig. 1)—so named because
of its appearance—might well be
called the “work horse,” as it is
used in many TV installations in
strong signal metropolitan areas.
Basically, it consists of a dipole
and reflector, designed for use on
all VHF channels. The addition of
“wings” and a high-channel reflec-
tor (Fig. 2) will improve the align-
ment of polar patterns on the low
and high VHF channels. A sep-
arate high-frequency folded di-
pole and reflector can be added to
the mallet antenna—as shown in
Fig. 3. This permits separate ori-
entations for the high and low
channels.

Next in usage—so we have
found in our work—is the conical
antenna (Fig. 4). Very popular in
some areas, this antenna has a
multi-lobed polar pattern on the
high channels, and a lack of nulls
on the low channels, which can be
an important factor in preventing

the elimination of reflected or
multipath signals.

For fringe areas, representing a
relatively small percentage of the
total installations, multi-element
arrays are quite commonly used
for all-channel reception. Five-
element yagis (Fig. 5) have also
proved popular, since they provide
high gain and good directivity for
single-channel reception. Yagis
likewise find use in specialized ap-
plications, such as community TV
systems, and range from three-ele-
ment to ten-element arrays.

UHF Antennas

Much research work has been
done by the RCA Service Co. at
the Moorestown test site, resulting
in improved antenna design for
UHF reception. Several of these
antennas are shown in Fig. 6. Of
these, the dipole with sheet reflec-
tor—single or stacked—and the
corner reflector, are most popular
and provide high gain and good
directivity. The “V” beams (pri-
marily UHF antennas) can also be
used as combination VHF/UHF
antennas in some areas where mul-
ti-lobed UHF and practically
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Fig. 4. Conical Antenna.

omni-directional VHF polar pat-
terns are not objectionable.

Factors Affecting Color Reception

One of the most important fac-
tors affecting color reception, and
which we always take into con-
sideration in the process of evalu-
ating each of the antennas de-
cribed above, is the variation in
gain across any particular channel.

+ Please tum to page 73
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THOUSANDS OF SERVICE DEALERS

SATISFY CUSTOMERS
SAVE REPEAT CALLS

MAKE MONEY EVERY DAY .. B:K

-$10922

Dyna-Quik 500. Easlly portable in luggage-style carry-
ing case. Slze: 154 x 14} x 5% In. Weighs only 12 Ibs.
Has 7-pin and 9-pin straighteners on panel.

DELUXE—PORTABLE

CRT MODEL 400 | € atHobENy

Ruuvmuon

Quickly spots and corrects picture tube troubles
right in the home, without removing tube from
set. Restores emission, stops leakage, repairs inter-
element shorts and open circuits. Life test checks
gas content and predicts remaining useful life.
Grid cut-off reading indicates picture quality cus-
tomer can expect. Eliminates tube transportation,
cuts service-operating costs. Also saves money on
TV set trade-in reconditioning. Earns dollars in
minutes—pays for itself over and over again.

Proved In Use by Servicemen Everywhere.

See your B& K Distributor or send for facts
on ''Profitable TV Servicing in the Home'’
and informative Bulletins 500-104—-R

DYNA-QUIK s6o

DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER

MODEL

Tests oven 95%

OF '‘ALL POPULAR TV TUBES*— IN SECONDS
It’s easy and profitable to check all the tubes in a
TV set with DYNA-QUIK—on every service call.
Cuts servicing time. Creates more on-the-spot
tube sales. Saves repeat calls, protects service
guarantee.

DvyNa-QUIK 500 measures true dynamic mutual
conductance, completely checks tubes with labora-
tory accuracy under actual operating conditions
right in the home.

Tests each tube for shorts, grid emission, gas con-
tent, leakage, dynamic mutual conductance and
life expectancy. One switch tests everything. No
roll charts. No multiple switching. Makes com-
plete tube test in as little as 12 seconds. Large
415-inch plastic meter shows tube condition on
“Good-Bad” scale or in micromhos on scales cali-
brated 0-6,000 and 0-18,000. Used in home or
shop, DYNA-QUIK is a proved money-maker!

*Including new 600 mll serles tubes.

=

.$542s

Deluxe CRT 400. With 4'4-in. plastic
meter. Weighs only 5 Ibs. Luggage style
carrying case. Size: 11x 7)4 x 5",

BaK MANUFACTURING CO.
3726 N. Southport Ave. - Chicago 13, lllinois
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COFFEE
SREAK

by Verne M. Ray

Even though the weather was
bitter outside, Tony felt like he
was sitting on top of the world.
This was a little unusual for a
Monday morning. While the per-
colator bubbled away on the end
of the bench, he merrily hummed
a popular tune as he replaced a fly-
back transformer in a customer’s
set.

When Bud walked into the
shop, he immediately sensed
Tony’s unusually good mood and
began to feel better himself. The
flat tire he had been confronted
with on the way to work hadn’t
left him in good spirits. “Mornin’
Tony,” he said. “Sorry I'm late—
had a flat tire on the way down.”

“Don’t let it worry you, Bud,”
said Tony consolingly. “Those
things happen. Hope you had a
pleasant weekend, otherwise.”

“Oh, nothing unusual,” Bud
replied casually, “but what I'd like
to know is why you’re in such ex-
cellent spirits today. Not that
your usual mood isn’t good—there
just seems to be an extra spring
in your step this morning.”

“Yes, I do feel extra good today.
In fact—"" Just then the phone
rang. “Hey Bud, why don’t you
pour the coffee while I answer the
phone.”

By the time Tony had finished
talking, Bud had the coffee and
donuts waiting.

“Ah,” said Tony, “a cup of cof-
fee sure will taste good right now.
There’s nothing like hot coffee on
a nippy day.”

For a moment, neither man
spoke as they proceeded with their
mid-morning snack. Bud broke the
silence. “You were going to tell
me something before the phone in-
terrupted,” he said.
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Tony looked him straight in the
eye with a squint that denoted
seriousness. “Bud,” he said, “have
you ever done something for some-
one without expecting compensa-
tion or recognition for it?”’

Bud was puzzled. “I don’t quite
get what you mean,” he replied.
“I’ve done a lot of favors for vari-
ous persons, if that’s what you’re
asking.”

“Well, that’s part of it,” said
Tony. “There’s a good feeling that
swells up inside a person when he’s
done some good for others.”

Now Bud was beginning to
understand. “O.K., Mr. Benefac-
tor, let me in on it. What is it
you’ve done that will go down in
the annals of history?”

This hurt Tony’s feelings a lit-
tle. “Alright, wise guy,” he said.
“Tt isn’t so much what I did, any-
how. I only had a small part in it.
The boss is the one who really de-
serves the praise.”

“You mean Mr. Ryan?” said
Bud, quite surprised. “What have
you two guys been up to?”

“Well, Joe came to me a couple
of weeks ago and told me that he
thought the church should have a
P.A. system. I heartily agreed.
One word led to another and then
he said, ‘Tony, would you like to
donate a few hours time to help
me install a system? We could do
the job in a couple of evenings.’
Naturally, I wanted to help, so I
told him I would.”

“So that’s what it’s all about!”
Bud exclaimed. “Is that where you
were so late Friday night?”’

“Yep—finished up about one
o’clock. The system really works
swell, too,” said Tony proudly.

“Yeah,” said Bud, “and I’ll bet
it set Mr. Ryan back a pretty pen-

ny. Of course, it’s good business.
We should get several new cus-
tomers now that the congregation
knows that we donated and in-
stalled it for them.”

“I wouldn’t be too sure about
that, Bud. Joe made it perfectly
clear that he didn’t want any
special announcements to be
made. He sort of feels that it was
something that had to be done and
that he and I should do it as mem-
bers of the church.”

“That was a nice gesture,” Bud
praised. “But surely people will
come to find out who was responsi-
ble—and more likely than not,
they’ll be calling Ryan’s for their
needs.”

“Maybe so,” said Tony, “but it
wasn’t our intention to use this as
an advertising scheme. If we get
new business as a result, well and
good—but if we don’t, I’'m sure
that Mr. Ryan will be just as hap-
py with the thought that we were
able to help out in our own way.”

“You know, Bud, I had the

grandest feeling as I sat in church
yesterday—sort of an inner satis-
faction.”

“Yeah, I’ll bet you.did,” Bud
added. “How did the system
sound when the place was full of
people?”’

“Just wonderful, Bud. I know
old Grandpa Jamison thought so,
too.”

“Why,” Bud asked, “did he say
something to you?”

“No—he didn’t have to. But
you know how hard of hearing he
is—always cupping his hand be-
hind his ear and straining to catch
a word here and there. It just so
happened that he sat right near
one of the loudspeakers. It was
pretty obvious that he was able to
hear everything with little trouble.
The smile on his face was all the
thanks I needed for the time I
spent those two evenings.” A
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PROTECT YOUR REPUTATION!

Cut price TV tuners are surplus from a special run of a special

design for one particular model of one particular manu-

facturer. Chances are overwhelmingly against yourever being
VAT & : . able to use a surplus tuner properly—in the set for which it
— was designed. PROTECT YOUR REPUTATION —don’t force
match a ‘“‘bargain” tuner to your customer’s set—use only
STANDARD APPROVED REPLACEMENT TUNERS (which
y are furnished you complete with schematic). These will
D, ‘ cover over 90% of your service replacement needs. Designed
! : & : exclusively for service by the manufacturer of more than

.. 19,000,000 TV tuners in use today.

Tel] The GusTOmera oo

o B 1 ; uo You should havea STANDARD APPROVED REPLACEMENT

) 4 - TUNER FOR UHF (ultra-high frequency) STATIONS. Often
the older and larger stations known as VHF STATIONS
(very high frequency) are too far away to give top quality
pictures. The STANDARD APPROVED REPLACEMENT
TUNER is the tuner specially built for UHF conversion. It
will accommodate any of the 70 UHF TV Channels! UHF
strips can be put into your tuner any time, and because it is 9
so easy for the serviceman, it Iw}dl cost_lésg in service charges.

At your jobbers in [aCtory-sealed‘paleﬁéés Anly.
e e/ ool

CHICAGO—LOS ANGELES—BANGOR, MICH,—NO. DIGHTON, MASS.

Export Agent: Scheel International, Inc., Chicago
g ; ORIGINATORS of the Turret Style Tuner
s W COIL PRODUCTS CO., INC. ORIGINATORS of the Standard Cascode Tuner
ORIGINATORS of the Standard Pentode Tuner
ORIGINATORS of the New Neutrode Tuner

Master Specialists in Tuned Circuits
World's Largest Manufacturer of Eleclronic Components
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. by Milton S. Kiver
Oscilloscopes present a varied  characteristics, several internal

picture in the matter of mainte-
nance. There are some which pos-
sess no internal controls of any
sort. Every control shown in their
schematic diagrams is positioned
on the front panel of the instru-
ment and is thus in the category of
an operating control; consequent-
ly, the only maintenance associ-
ated with such oscilloscopes is
that of checking the tubes. This
should be done when your periodic
inspection tests reveal that suf-
ficient change in operating char-
acteristics has occurred or when
the irfstrument ceases to function
normally in the course of your
work. If the tubes check OK, but
the poor behavior persists, a defect
is indicated.

Attenuator Networks

In most oscilloscopes, particu-
larly those possessing wide-band

EDITOR’S NOTE: The material in
this article was taken from the book
Servicing and Calibrating Test Equip-
ment, by Milton S. Kiver, a recent pub-
lication of Howard W. Sams & Co,,
Inc.

adjustments will be found. One of
the most common of these, for ex-
ample, lies in the attenuator sys-
tem found at the input to the ver-
tical amplifier system. See Fig. 1.
When the vertical attenuator
switch is in its most sensitive posi-
tionn (1 to 1), any signal applied to
the vertical input terminal is fed
directly to the vertical input am-
plifier, usually a cathode follower.
In the 10-to-1 position, the applied
signal is (or should be) reduced by
a factor of 10 before it is brought
to the cathode follower. With DC
or low-frequency voltages, R1 and
R4 merely need to be in the ratio
of 9 to 1 to produce the desired re-
sult; however, as the signal fre-
quencies go higher and higher,
stray capacities across R1 and R4
will tend to divert some of the ap-
plied signal, and the desired one-
tenth reduction will not prevail
To get around this difficulty, C1
and C4 are added, with C1 being
adjustable. Whatever stray capa-
citances are present will combine
with these inserted capacitances,
and then C1 is adjusted to pro-
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Fig. 1. Typical Attenuator System (with Compensating Adjustments). Found at Input

to Vertical Amplifier of Some Oscilloscopes.
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Fig. 2. Square-Wave Presentation Which
Was Obtained by Applying Square
Wave to Horizontal Input System of
Oscilloscope.

vide ratio balance in the circuit.

Similar compensation networks
are employed for the 100-to-1 and
the 1,000-to-1 attenuator posi-
tions also. In each instance, there
is a variable capacitor which will
permit the circuit to be adjusted
so that the reduction ratio will be
maintained in equal measure for
signals of both low and high fre-
quencies.

A square-wave generator is re-
quired to adjust these various
trimmer capacitors. Square waves
are chosen because they consist of
a large number of frequencies, and
if the attenuator system fails to
treat all frequencies alike, the
shape of the square pulse is modi-
fied. This is immediately apparent
on the oscilloscope screen. The
method is therefore simple, quick,
and accurate. The frequency of
the test square wave will vary from
instrument to instrument, and
where instructions are given for
adjusting this portion of the oscil-
loscope, a specific frequency will
be recommended. The reason for
using different test frequencies
stems from the fact that, although
the attenuator may be capable of

- Please turn to page 68
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b PROFIT COMES BACK!

to phono cartridge and needle market with

(THE CARTRIDGE WITH
JEWELED* PLAYING TIPS)

CUT INVENTORY COSTS REPLACE CARTRIDGE
Power-Point Replaces over 90%, AND NEEDLE IN SECONDS
of All Popular Phono Cartridges (Just Slip Out—Slip In)
E-V Power-Point actually gives you more working Four Power-Point Types, Three Mounting
capital by cutting, drastically, the number of differ- each $3.95 list Mechanisms
el gmbc i fnc diliepenbrEaifg,jou neginstol Model 51-1 (Red) : two 1-mil sap- Model PFT-1 Power-
to do an adequate replacement business. Power- g L
. phire tips. Point Fixed Mount,
Point alone replaces over 90% of all popular phono 50c list.
cartridges. You save valuable time, troublesome Model 52-2 (Green): two 2-mil
service calls . . . you can replace Power-Point in less sapphire tips. g'g?g't PTT 'ulr ﬁ(())v:/eer;
time than it takes to read this sentence! Remember . . :
too, almost a million Power-Points are now in use, sMa%(:ﬁllir?t'i%s(BlaCk) ol L) Mount, $1.00 list.
and the number is growing fast. Additional mil- ) Model PT-2 Power-
lions will be demanded by the replacement market! Model 56 (Blue) : turnover mount- Point Turnunder
ed 1-mil and 3-mil sapphire tips. Mount, $1.00 list.

What is Power-Point?
A nylon-encased unit combining ceramic
cartridge and two jeweled* playing tips. A WRITE FOR COMPLETE INFORMATION ON ELECTRO-
Power-Point ca_rtrldge can be changed in VOICE POWER-POINT SALES-AIDS, DISPLAY AND
seconds, replaces virtually all popular phono TECHNICAL SPECIFICATION SHEET R611.
cartridges, costs less than two needles alone.

It has low inertia, superior tracking ability,

wide range, low distortion, minimum needle ®

noise and record wear. It is non-inductive, - mc;
hum-free, unaffected by moisture or temper-

ature. It actuates all changer mechanisms.

*Superior synthetic sapphire or natural diamond. ELECTRO-VOICE, INC., BUCHANAN, MICHIGAN



SLOGANS. Whenever you travel,
spend a few minutes in each town
thumbing through the radio and TV
servicing ads in the classified section
of the local telephone directory.
You’'ll get plenty of ideas that can
be applied, with a twist here and
there, to the advertising and promo-
tion of your own business. Here are
a few examples.

“Courtesy Set Left At No Charge
If Yours Requires Shop Work’—
Hoffmantown T.V. Service, Albu-
querque, N.M.

“For Action Call ACTION Any
Time—Anywhere’’—Action TV
Service, Albuquerque.

“Guaranteed Repair Service On
All Makes and Models. Antenna In-
stallations . . . Or Do It Yourself
With Our Complete Stock Of Anten-
na Kits, Parts and Tubes”—Central
TV Service, Albuquerque.

I spotted one other example of
catering to the do-it-yourself fan dur-
ing a survey of servicing activity in
the Southwest. In Phoenix, one co-
operative shop actually advertises
circuit diagrams for customers who
want to have a try at fixing it them-
selves first. The reasoning here is
that if you help a fellow with the
easy, low-profit jobs he can do him-
self, you win a friend and are right
in line for the big high-profit jobs
when they come up. Antagonize him,
however, and you lose all of his busi-
ness, plus much of that of his friends.

This does not mean that every
shop should go overboard in encour-
aging the do-it-yourself fan. In most
communities this should be ignored,
because it can tie up a lot of your
time in profitless conversation. How-
ever, do keep alert for changing con-
ditions in your locality so that you
can take action before competition
starts taking customers from you.

AUTO RADIO TRENDS. De-
velopment of techniques for mass
production of power transistors by
Motorola and others has made pos-
sible this year’s dramatic change in
auto radio design. A high percent-
age of the radios in the newly-an-
nounced 1957 cars will have no vi-
brators, power transformers or recti-
fier tubes. Instead, the output stage
will use a power transistor, and other
stages will use 12-volt tubes operat-
ing directly from the 12-volt car
storage battery. These tubes operate
efficiently as signal amplifiers with
a plate voltage of only 12 volts, and
the 10-watt power transistor in the
output stage provides the required
loudspeaker power.

Deluxe sets will use two power

November, 1956 - PF REPORTER

BY JOHN MARKUS

N

Editor-in-Chief, McGrow-Hill Radic Servicing librory

transistors in push-pull for still
greater volume, particularly for two-
speaker installations. The power
transistors are riveted to the re-
ceiver’s metal housing for maximum
heat dissipation.

$ and ¢

TRADE-INS. By selling traded-in
TV sets back to their owners at half
the trade-in allowance after recondi-
tioning, Benike’s television and ra-
dio appliance shop in St. Paul is
moving 600 used sets a year at a
profit. During initial promotion of
this sellback plan, original owners
bought back 24 TV sets.

An important advantage of the
plan is that the customer is buying
a used set that he knows. His family
enjoys the luxury and convenience of
a second set which is in fully satis-
factory working condition and with
which they are thoroughly familiar.

Cost of reconditioning the average
set is about $15, though a few may
run as high as $25. Sets requiring
new power transformers or picture
tubes are excluded from the plan
since a transformer job will run up to
$30 and a picture tube up to $50.
The shop gives customers a 30-day
guarantee on the used set, providing
for a 50-50 split with the customer
on the cost of any parts that fail.
The customer must pay the labor
cost, but even this is free if the set is
brought into the shop during the
guarantee period. Traded-in sets are
carefully screened and those not
worth reconditioning are junked.

New promotions are used regular-
ly to move trade-ins that do not ap-
peal to the original owners. As an
example, one of the used-set adver-
tisements invited customers to come
in and be weighed. The combined
weight of husband and wife or of the
customer and a friend was multiplied
by 2V4¢ to serve as the store’s down-
payment gift to the customer. If the
customer came in alone, he was of-

fered the loan of the store’s 210-1b.
manager.

In this sale, a used 21-inch blonde
table model was priced at $84.95 and
a 17-inch table model at $49.95.
Around 15 sets were sold the first
day, with gift payments ranging up
to around $10.

TV FIRES. A recent 46-city sur-
vey showed that TV sets caused 8
times as many fires as Christmas-tree
wiring setups. These fires occur not
because of TV design deficiencies,
but rather because the owner blocks
ventilation by shoving the set back
into a corner or up against draperies.
Free circulation of air around the
glowing tubes is thus impeded, since
the holes in the back cover can no
longer serve as hot-air outlets. With
the holes blocked, temperature in-
side the cabinet builds up to the
point where something is very likely
to smolder and eventually burst into
flame.

Keep an eye out for these TV
hazards, and tactfully suggest a
change in set position when you con-
sider it advisable.

LESSON-GRADING. Lima, Ohio
English teacher Sandra Comstock
records answers to long exams on
tape, makes an endless loop, then
lets the recorder run while grading
papers. This steady speed of play-
back keeps the mind from wandering
during the monotonous work, elimi-
nates strain of looking at the answer
key, and thereby speeds up the whole
job. Other school uses for this record-
er are also described in a recent issue
of Tape Recording.

How about a special promotional
mailing now and then to corner this
tape-recorder servicing business in
your area?
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what is available from Byramid

A complete line of capacitors—electrolytics,
paper and metallized poper for wired and
printed circuit chassis . . . all
made to stomdards which exceed even
rigid military speciﬂcah’ons; Full advertising

and merchandising support.

PYRANLID CAPACTTORS

o s e
[ETET=rrer=r

Self selling wall counter or floor
dispenser.

ELECTROLYTICS

PAPER
Type 85 LPT

Type CT
—8EE— ' IMP" Molded

(TOCEH
oA
\ e

Type PG'"Glasseal,”  CP04, TOCP11

Type PEM, CP67, CP69

Type PKM, CP61 to CP65

A new time saving, profit mak-
ing capacitor resistor analyzer
with incorporated quick check
feature at low cost. Model CRA-2
now available. See your Pyramid
representative.

THE BIG NAME IN CAPACITORS AND
SELENIUM RECTIFIERS TODAY.

PYRAMI

North Bergen, New Jersey

ELECTRIC CO.

/New York

Bufton Browne

Distributor Division.

PRINTED CIRCUIT CAPACITORS

['ype BTS Autocaps

Microlytics

Type ACD Autolytics
METALLIZED PAPER

Type MPT

A full line of the first new design
of selenium rectifiers in twenty




by Leslie D. Deane

What gives with a tube checker?

A wide variety of tube testing
devices have been developed for
general use in the field of radio
and television servicing. Most of
these instruments operate on the
same basic principle of measuring
one or more tube characteristics
and comparing the result with an
established standard. The stand-
ards are usually determined by
measuring a large number of good
tubes of one type and averaging
their characteristics within certain
tolerance limitations. Any tube of
questionable serviceability can
then be tested by setting up the
specified test conditions and com-
paring the measured indications
with those put forth in the instru-
ment’s roll chart or accompanying
tube table. Most generally the
tube tester will have good, weak
and bad sectors on its meter scale,
and the condition of the tube un-
der test will automatically fall in-
to one of these categories.

The following discussion is in-
tended to give an over-all picture
of the operating principles of a
tube tester and to describe what

NOTES ON

occurs when the various switches,
levers, and controls are activated.
1f the technician understands the
functions of his tube checker, he
can then test tubes more accurate-

ly and perhaps determine the

settings required for tube types
not listed on the roll chart of his
Instrument.

There are two basic methods
generally used in commercial tube
testing instruments for checking
the quality or performance of a
tube. The emission test is perhaps
the simplest of these methods.
This test indicates whether the
cathode of a given tube can supply
a sufficient number of electrons for
satisfactory operation under a cer-
tain set of conditions. A simple
emission test is somewhat limited
in its accuracy because the test is
performed under static conditions
and does not take into account all
tube characteristics and all possi-
ble operating conditions. Many of
the less expensive tube testers em-
ploy the emission method for de-
termining the operating worth of
a tube. Such instruments are
usually referred to as emission
checkers.

The other method used to de-

TUBE TEST SOCKET

[ ELEMENT SELECTOR SWITCH

H

VOLTAGE SHORT

L_ FILAMENT 1 1 AMENT

VOLTAGE SUPPLY

SOURCE —1 INDICATOR

SELECTOR

LINE VOLTAGE ——n—r———

ADJUSTMENT |

T

Ir

|

Fig. 1. Block Diagram of Fundamental Short-Circuit Test.
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Latest Information on Application, Maintenance
and Adaptability of Service Instruments

FILAMENT EAEMENT SELECTUR
VOUTAGE  /SHORTAEARKAGE 'SWITCHES FOR
SELECTOR _  INDICATOR SHORT TESY

LINE VOLTAGE
" |ApsustmenT
L~
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Fig. 2. Typical Tube Tester Which Can
Measure Inter-Element Resistances.

termine the operating condition of
a tube is by a mutual-conductance
test. Mutual conductance is also
known as transconductance, and
many commercial tube testers use
this characteristic to measure the
worth of a tube. The transconduc-
tance characteristic of a tube de-
pends upon the amount of plate
current change produced by a
small change in control grid volt-
age while all other tube voltages
remain constant. The formula for
transconductance is:

1,

— gm
eg
where i, = plate current change in
amperes,

e, = control grid voltage
change in volts,

gn = transconductance
(usually expressed in
micromhos).

Switches and Controls

Regardless of the test method
employed, a wide variety of push
button, lever, and rotary type
switches are used to set up the
proper test conditions in various
commercial instruments. Pin con-
nections of the tube under test are
usually controlled by lever or ro-
tary type switches. The pin con-
nected to the hot side of the fila-
ment supply may be selected
either by setting an element switch

27



L.OOK
FOR
THIS
RACK

at your Jobber . . .
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The Biggest Service Help
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In

ELECTRONIC PUBLISHING CO. INC.

180 North Wacker Drive
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These Perfect Partners

Dave Rice’s Official Pricing Digest
—a quick check for over 60,000
prices—revised 4 times every year.
Pocket sized.

and

Dave Rice’s Official TV -Radio
Service Order Bogk which pro-
vides separate listings for picture
tubes, receiving tubes, parts and
components, serial numbers, labor
and state and local taxes. 5¥2x81%
—50 sets of triplicate orders—
carbons bound in.

Chicago 6, llincis

TUBE TEST SOCKET

l ELEMENT SELECTOR SWITCH |
b-C
I MILLIAMMETER
FILAMENT EEATE &)
VOLTAGE FIL.
SELECTOR [~
[ CATHODE | PLATE VOLTAGE
FILAMENT SELECTOR
SUPPLY B
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~———— ADJUSTMENT SOURCE
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|

Fig. 3. Simplified Block Diagram of an Emission Type Tester.

or by inserting the tube into the
correct socket.

Filament voltage is usually se-
lected by means of a rotary switch
which may or may not be cali-
brated in volts. If the technician
wishes to determine the voltage for
each switch position, he can refer
to the settings recommended on
the roll chart for tubes of known
filament voltages.

In the emission type tester, all
pin connections of the tube except
the cathode and the filaments are
usually connected together and
the tube is tested as a diode. A
potentiometer is used to adjust the
plate load or to control the range
of the meter. Instruments other
than the emission type often use a

FILAMENT

VOLTAGE

SELECTOR
~

e
UNE VOUTAGE ELEMENT

ADJUSTMENT SRECTOR
SWITCHES

PLATE VOLTAGE
SELECTOR

Fig. 4. Commercial Example of an Emis-
sion Type Tube Tester.

potentiometer to govern the exci-
tation voltage or fixed bias volt-
age applied to the control grid.
The setting of this control will
vary depending on the amplifica-
tion factor of the tube under test.

TUBE TEST SOCKET

l ELEMENT SELECTOR SWITCH ] METER RANGE
SELECTOR N
=z
——  FILAMENT || FILAMENT | ] ]
VOLTAGE | FIL. S PLATE
i 1SURRLY SELECTOR o = A
A-C
SCREEN MILLIAMMETER
SIGNAL GRID YOUTAGE
BIAS SELECTOR |—| w SELECTOR
SELECTOR ]
£ L
L 3
SOURCE OF
EXCITATION VOLTAGE PLATE VOLTAGE
VOLTAGE SOURCE SELECTOR
BIAS SUPPLY
LINE VOLTAGE
ABJUSTMENT

']

===

Fig. 5. Simplified Block Diagram of a Transconductance Tube Tester.
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A rotary type switch is often
employed as a plate load adjust-
ment. This selector frequently has
four or five positions—one posi-
tion for conventional amplifier
tubes, one for rectifiers, and one
for diode detectors. Other posi-
tions may be provided for penta-
grid converters and certain special
purpose tubes.

When diode detector tubes are
tested, a relatively low voltage is
applied to the tube to prevent pos-
sible damage to the somewhat deli-
cate cathode. A separate meter
scale is often provided for diode
tests. A reading above a point
marked “OK” on the scale indi-
cates that the tube is serviceable.

In transconductance testers,
the technician will be able to dis-
tinguish between an amplifier tube
having a remote as compared to a
sharp cutoff characteristic. He can
determine this by noting the meter
action when the excitation or bias
voltage adjustment is varied.

Shorts Test

One important function of a
tube tester is its ability to check
for short circuits or for leakage be-
tween tube elements. The block
diagram in Fig. 1 illustrates one
basic method for detecting shorts.
In this arrangement, a voltage
source and a short indicator are
commonly placed in series between
a selected tube element and the re-
mainder of the tube elements con-
nected together. If any two or
more elements of a tube are
shorted, the circuit will be com-
pleted and the short indicator will
light. The indicator employed in
this method of testing is usually a
neon bulb, and the value of ap-
plied voltage will depend.upon the
type of tube being tested.

Another system used to test for
shorts and leakage involves the use
of the meter circuit in the tester.
When the short-test switches are
activated in an instrument of this
type, various tube elements are
placed across an ohmmeter cir-
cuit. One element at a time usually
makes contact with one side of
the ohmmeter while all other ele-
ments are connected to the other
side of the circuit. If the meter
reads zero or a very low resistance
on the calibrated scale, the tube is
definitely shorted. If, however, the
leakage measurement is above a
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OFFERS YOU FOR THE
COMING SELLING SEASON

° ’ o
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MOST COMPLETE LINE OF
Conical Antennad

w
Nowhere else can you buy such a high
quality, full size Antenna with as many prac-
tical, useable features at such low, down to

earth prices. Here's what you get when you
buy Tenna.

feature by
feature, with any or all other makes and
you'll quickly agree that Tenna is truly the

Check these Tenna features,

antenna for you . . . truly the king of all the

conicals.

Completely pre-assembled. "'Presto™ Instant
Mount Assembly opens as easily, quickly as an
umbrella.

Now! Polyethylene Cable Anchor takes all tension
» off of terminals, prevents cable from breaking at
terminals.

Models T-781, T-851 and T-751 are equipped with
» famous Tenna Director Bar to improve perfor-
mance on higher channels.

Front Bracket made of heavy spring temper alum-
s inum alloy with High Q molded plastic insulator.

Rear Bracket is made of heavy gauge aluminum
to assure long life and resist sironges! gales and
heavy ice.

Arrays are full size in every respect and of all
» aluminum construction.

Aluminum elements are doweled to prevent
» whistling and provide greater strength.

Full line to select from; 8 single array antennas,
» 8 stacked antennas and 8 ‘''Do-lt-Yourself”
antenna kits.

YOU BUY THE FINEST WHEN YQU BUY TENNA!

The TENNA W{gadyeting G

Cleveland 25, Ohio
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among tubular
capacitors

MALLORY
¢ GE M S 2

Try Mallory “Gems” for your

next replacement job...and
we’re sure you’ll make them your
favorite among plastic tubulars.

Made to rigid standards com-
parable to military specs, they
give you high quality at mod-
est cost.
"True center” construction, using
separately molded case, elimi-
nates chance of damage or defor-
mation of the capacitor cartridge
. . . prevents premature failure.

Securely fastened leads can’t
loosen or open when pulled, even
under soldering iron heat.

Moisture-proof case won’t burn,
char, soften or dent.

Get your Mallory ““Gems” today,
in all popular ratings, from your
nearby Mallory distributor.

P.R.MALLORY & CO.Inc. h

P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA

certain specified value, the tube
may be considered acceptable. A
typical instrument employing this
test method is pictured in Fig. 2.
It is desirable to maintain the
filament or heater of the tube at
its normal operating temperature
during either type of shorts test.
When the electrodes of a tube are
heated they sometimes expand or
bend slightly, thus a short may not
occur until the tube reaches a cer-
tain temperature. It is also a good
idea to tap on the tube while mak-
ing the shorts or leakage test be-
cause a faulty tube will sometimes
short when the elements are vi-

- brated slightly.

Emission Test

The block diagram in Fig. 3
shows the basic setup involved in
an emission test. All of the elec-
trodes of the tube under test, ex-

| cept the filament and the cathode,

are connected to the plate circuit.
First, a rated filament voltage is
applied to the tube; and after a
sufficient warmup period, a rela-
tively low positive voltage is ap-
plied to the plate circuit. The elec-
tron emission is then read on the

| calibrated meter scale. Any meter

reading below the standard aver-
age for a particular tube indicates
that the emission characteristic is
poor and the tube is no longer serv-
iceable.

An example of an emission type

' tube tester can be seen in the

photograph of Fig. 4. In this in-

. strument, lever type switches are

used to select the proper tube ele-
ments and a potentiometer fur-
nishes control over the applied
plate voltage. The meter scale is

| calibrated in percentages of nor-

mal tube emission in addition to
the easy-to-read BAD-GOOD-?
scale.

Transconductance Test

There are two basic methods for

' conducting a mutual conductance

or transconductance test. One

| method is termed the “grid-shift”

system which depends upon meas-
urements taken under static con-
ditions. This system involves two

~ plate current readings taken at

two different grid voltage levels.
The difference between the two
plate current readings can then be
correlated into the transconduc-
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tance of the tube under test. This
method of testing a tube has cer-
tain limitations due to the fact
that the tube is not operated un-
der dynamic conditions. For this
reason, another method of testing
tube transconductance is usually
employed in commercially de-
signed instruments.

This other method is commonly
called a dynamic transconduc-
tance test. One example of such a
test is illustrated in the block dia-
gram of Fig. 5. In this arrange-
ment, the tube is tested under cir-
cumstances which approximate
actual operating conditions. An
AC excitation signal is impressed
upon the control grid of the tube

O FAMINT  ELEMENT
VOLTAGE  SELECTOR eANGE
SELECTOR SWITCHES SELECTOR

Fig. 6. Commercial Example of a Trans-
conductance Tube Tester.

while plate, screen, and bias volt-
ages are held constant. The result-
ing AC plate current is read on an
AC milliammeter of the dynamo-
meter type. A transconductance
type of tube tester utilizing the
test methods just described is
shown in Fig. 6. The meter of this
particular instrument is calibrated
into three individual micromho
ranges as well as a GOOD-?-BAD
scale.

Power Output Test

In addition to the emission and
transconductance methods gen-
erally used in commercial tube
testers, there is still another sys-
tem known as the power output
test. Although this system is some-
what more complicated, it ap-
proaches a very high degree of ac-
curacy by performing the test un-
der what may be considered very
close to the actual operating con-
ditions of a tube. Fig. 7 is a simpli-
fied block diagram illustrating the
basic operating principles of a
power output tester.

In this setup, an adjustable AC

November, 1956 «+ PF REPORTER

CAPACITORS
take high

ripple currents
(all FP’s are Mallory)

No need to worry about ripple currents,
when you choose Mallory FP (fabri-
cated plate) capacitors for replace-

ment. They’re built to handle the
toughest ripple . . . even the values you
find in the latest color TV sets.

FP’s, in fact, will stand 50 to 1009,
higher ripple current than usual indus-
try expectation for a given rating. And
this superior performance . .. proved
by tests at 85° C ambient . . . can be
expected of all FP capacitors, for they
are manufactured to highest standards
of uniformity. Mallory’s unique FP
construction makes this possible. It
puts more electrolyte and more anode
area into a smaller case...to give
better heat dissipating qualities.

Be sure to specify Mallory FP’s by
name, not only for high ripple applica-
tions, but for all your electrolytic
capacitor replacements. See your local

Mallory distributor today!
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STOP LOSSES due to inaccurate instruments

Your Test Instruments
| with LABORATORY

ACCURACY

Designed by
MILTON S. KIVER
Author of the Book

"Servicing and Calibrating
Test Equipment.”
Published by
Howard W. Sams & Co., Inc.

TEST EQUIPMENT

New 750 /BZ7 CALIBRATOR
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Calibrates VOM, VTVM and other

meters, signal, sweep and marker

generators and oscilloscopes.

Provides dc and ac voltages
for checking voltage ranges of
VOM, VTVM and other meters.

Standard resistances from 10
ohms to 10 megohms for check-
ing reliability of each resistance
range in VOM and VTVM.

Crystal oscillator generating
harmonics over 300 mc for use
as marker generator in all re-
ceivers, and to calibrate AM
signal generator, and to align
TV audio 1.F. system.

Built-in tone generator for sig-
nal tracing amplifiers in all
audio equipment. This tone also
available at modulated RF.

Oscilloscope voltage calibrator
in measuring peak-to-peak volt-
ages of unknown waveforms.
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Voltage Accuracy + 1% or Better

Avoid instrument errors that cause
wrong decisions and time-killing
rechecks in receiver testing. With the
new, low-cost, laboratory-type

Model 750 Calibrator you can
quickly, easily check test equipment
accuracy and make necessary
adjustments.

Provides standard of = 19 or

better in all of its voltage sections—
enables you to calibrate your test
instruments like the labs do, and
give better service at lower cost.

Model 750 Calibrator

Complete with 5 mc crystal.
Operates on 110-120 v., 60 c.
ac. Sturdy metal case. Size:
8% in. high, 8 in. wide, 52
in. deep. Net wt. 634 ibs.

*54%.

See Your Distributor or Send For Bulletin 750-R

BaK MANUFACTURING CO.

3726 N. Southport Ave. - Chicago 13, lllinois

Makers of DYNA-QUIK, CRT,

DYNA.SCAN and CALIBRATOR

signal voltage is applied to the
grid of the tube under test. The
choke coil L serves as a fixed load
impedance, and an AC milliam-
meter in series with a variable load
resistance is connected across it.
The meter is isolated from DC by
capacitor C. Thus, any AC or sig-
nal voltage developed across the
output load L will induce an AC
current in the meter circuit. The
power output can be calculated
from the current reading and load
resistance used for the particular
tube tested. The meter scale for
such an instrument could be cali-
brated in relative power output.

All of the tube testers men-
tioned in this discussion employ a
built-in calibrating feature. Al-
though the average technician
may not think of a line-voltage ad-
justment in this light, it actually
performs this duty. A line-voltage
adjustment may take the form of
either a potentiometer or a step
antenuator switch. In the major-
ity of cases, it is connected in series
with the primary of the power
transformer. The meter scales of
most tube testers are marked for
the proper line- voltage setting.
When this adjustment is made, all
voltages throughout the instru-
ment should be correct within
component tolerances. The techni-
cian should keep in mind that no
tube tester is completely conclu-
sive in its indications. The final
test for any tube is its operation in
the circuit it normally serves.

Hickock Model 660 Color Display
Generator

This new unit, manufactured by
Hickok Electrical Instrument Co.
of Cleveland, Ohio, is more ac-
curately described by its full title,
“white dot-bar, color display gen-
erator.” The Model 660, pictured
in Fig. 8, provides a variety of sig-
nals for use in adjusting and test-
ing color television receivers.

The lightweight portable case
makes the instrument ideal for
servicing in the customer’s home.
It weighs only 15 pounds and fea-
tures a sturdy carrying handle and
removable top cover. The unit is
capable of producing signals that
result in any one of three different
patterns on the screen of a color
receiver. One of these is a color bar
pattern which renders a suitable
color spectrum for all practical
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servicing purposes. The color se-
quence displayed on the screen
from left to right is a gradual
transition from reddish-orange to
red, blue, and green. One can pick
out six distinguishable colors from
this display—namely, orange, red,
magenta, blue, cyan, and green, in
that order.

Another feature of this gen-
erator is its ability to produce a
linear dot pattern composed of 300
small white dots, less those not
seen during blanking. In addition,
the instrument will put out a
crosshatch pattern consisting of
15 horizontal and 20 vertical white
lines, less those which occur dur-
ing blanking.

Fig. 8. Hickock Model 660 White Dot-
Bar, Color Display Generator.

Three output jacks are made
available on the front panel of the
instrument—one for a video sig-
nal, one for an RF signal, and a
special jack labeled CW-3.56MC
for video output of the color sig-
nal. Two separate toggle switches
govern the selection of the output
signal. One switch enables the
user to choose between the dot-bar
pattern and the color display sig-
nal. The other switch permits se-
lection of either a dot or bar out-
put. All frequencies generated are
crystal controlled, thus the output
signals have a high degree of sta-
bility.

A video signal of the color pat-
tern can only be obtained from the
3.56-mc output jack. The color
display circuit employs a crystal
oscillator stage that generates a
CW signal at 15,750 cycles below

November, 1956 - PF REPORTER

the color sub-carrier frequency.
This frequency is actually
3.563795 mc or one horizontal line
below the color sub-carrier of
3.579545 mc. Such a signal results
in a phase difference of 360 de-
grees between the frequency of the
color sub-carrier oscillator within
the receiver and the frequency of
the color display signal during one
horizontal scanning line. The
phase shift continues to change
from start to finish of each hori-
zontal line, thus producing a clear
color spectrum on the screen of a

properly adjusted color receiver.

The instrument provides an RF
output of from 1 to 50 millivolts
for TV channels 2 through 6 in-
clusive. The RF frequencies are
preset, thus the channel switch
provided will automatically select
the correct RF signal for any one
of the five lower VHF channels.
All internally generated video sig-
nals modulate the RF output by
approximately 609, however the
modulation ratio of sync to video
is made variable from 10% to
909%.

S#0W ANY PICTURE or PATTERN

at any time— ON ANY TV SET

e For Servicing Black & White and Color TV
e For Merchandising and Advertising Promotions
o For Paging, Educational and Industrial Use

— BL7 ONNN-SCAN

PICTURE AND PATTERN

VIDEO-GENERATOR

Simplify and speed servicing with this unique, new,
COMPLETE FLYING SPOT SCANNER. Produces com-
posite video and sync signal that operates any
standard VHF black and white or color TV receiver.
Easily reproduces standard Indian Head test pat-
tern or any other pattern—in home, shop or store—
for proper TV set alignment; enables you to make all
color TV static and dynamic convergence adjust-
ments with stable White Dot and White Line pat-
terns. Can be used with one or more standard TV
receivers or fed into master antenna system. Repro-
duces from any film transparency. Transmits mes-
sages typed or written on clear acetate.

Size: 161 in. long, 10% in. high, 915 $ 95
in. wide. lz\Iet wi. 28 Ibs. sz v miimic 2w 199""

Model 950 Dyna-Scan Pickup and RF Generator Only

Make your own picture and pattern generator. Just
connect Model 950 to any properly modified 10-inch
TV set which acts as your external flying spot
scanner. Size: 3% in. high, 10'% in, wide, 5 in. deep.
Complete with 3 slide transparencies 36995
and 1 clear acetate. Net wt. 51bs.. . .. NET

3 SLIDE
TRANSPARENCIES
ARE SUPPLIED
1. Indian Head Pattern
2. White Dot Pattern
3. White Line Crosshatch
Plus One Clear Acetate

These are broadcast quality
and assure high-definition
TV images. You can also
transmit slides of any
subject you wish.

MODEL 980
See Your Distributor or Send For Bulletin 1000-R

BaK MANUFACTURING CO.

3726 N. Southport Ave. - Chicago 13, lllinois
Makers of DYNA-QUIK, CRT, CALIBRATOR and DYNA-SCAN
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THE UNGAR.. ESPECIALLY

DESIGNED FOR PRINTED CIRCUIT

REPAIR AND PRODUCTION
LINE SOLDERING

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

Tip temperature can be controlled simply by changing tips.

For printed circuit service heating Unit No. 535 with tiplet is
recommended. This unit provides a 650° tip temperature at 23% watts.
For operators well skilled in printed circuit soldering, heating
Unit No. 1235 with tiplet drawing only 37% watts delivering
750° tip temperature is recommended.

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

4714 watts delivering 1000° tip temperature is used,

Ask your parts distributor about the
Ungar PRINTED CIRCUIT MANUAL.

Better jobbers
everywhere handle
this Ungar iron

and display it with

16 interchangeable
tips and tiplets in
this counter
dispenser, Look for it.

[flyal’ELECTmc TOOLS, INC. 4101 Redwood Avenue, Los Angeles 6, Calif.
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The video section of the instru-
ment has an output impedance of
300 ohms and affords selection of
either a positive- or negative-going
signal. A built-in attenuator pro-
vides a video output signal of from
zero to 4 volts peak-to-peak.

Senco Model LC2 Leakage Checker

The Senco Model LC2 leakage
checker, pictured in Fig. 9, is man-
ufactured by the Service Instru-
ment Co. of Addison, Ill. This
compact portable instrument is
designed primarily to aid the tech-
nician in locating leaky or gassy
tubes in the RF, IF and AGC cir-

Fig. 9. Senco Model LC2 Leakage Check-
er for Tubes and Capacitors.

cuits of TV receivers. The unit

“measures leakage resistance be-

tween the control grid and cathode
elements of certain tube types and
should not be mistaken for a dy-
namic or emission tube checker.
In addition, the instrument pro-
vides a quick test for leakage or
opens in electrolytic as well as
other types of capacitors. A 6AF6-
G tuning eye tube located on the
front panel of the unit is used for
all test indications, and the eye
deflection is calibrated in a good
and bad scale.

Seven individual tube sockets
are available on the face of the in-
strument. These sockets accom-
modate a wide variety of TV tubes
with different element connec-
tions, and a filament selector
switch provides correct heater
voltages for the various tubes
tested. The test leads supplied
with the instrument are used when
checking capacitors. Capacitors
down to a value of approximately
100 micromicrofarads can be
checked for leakage and opens. A
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(A) Bridging the Break with Hookup Wire.

Having previously covered the
removal of components from
printed boards in Part 1 and the
removal of boards from a chassis
or cabinet in Part 2, we will now
outline some other servicing prob-
lems which require special treat-
ment—namely, the repair of bro-
ken boards and unbonded or
broken conductor strips.

Broken Conductor

Sometimes a conductor strip
becomes broken but remains
bonded to the board. This defect
may be the cause of an intermit-
tent trouble, and the broken spot
may be most difficult to locate.
The break in a conductor may be

36
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Fig. 2. Fixing a Broken Conductor.

very minute; in fact, it may not be
visible to the naked eye. This type
of defect is usually the result of
flexing the board during tube
substitution or of handling the
board roughly during a repair job.
To keep the amount of flexing to
a minimum, support the board
firmly during tube substitutions.

Locating very small breaks is
usually quite difficult. You may
try dragging a sharp pointed tool
along the suspected conductor as
lllustrated in Fig. 1. (Printed wir-
ing boards that did not have com-
ponents affixed to them were used
for illustrations in this article
since only the board itself is in-
volved in the discussion.) The

t WIRING BOARDS

ART
4

Repairing Broken

Boards and
Unbonded or

Broken Conductors

{B) Bonding Wire Bridge to Conductor.

sharp point of the tool will drag
along a small amount of solder
which will bridge the small gap in
the conductor, and the receiver
will begin to function. Once the
general location of the break has
been found, it can be repaired by
applying a liberal coating of 60/40
solder along that portion of the
conductor strip.

NOTE: If the conductor is
normally required to carry a con-
siderable amount of current or if
there will be a physical strain or
stress on the part of the board
associated with the conductor, the
break should be bridged with a

+ Please turn to page 62
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IDEAL FOR RADIO-TV SERVICE WORK...DRILLS
STEEL
STONE
BRICK
CEMENT
wooD
PLASTIC
EVERYTHING
PERFECTLY

Te Oty oitl Ghe

%' is too small really, for most work — %2’ is too big. This %" is just right. Gearing
down from high speed to 800 RPM under load, o speed suitable for all types of
drilling, not only multiplies the usefulness of this drill, but also saves you money —
because now you can use and reuse regular carbon steel bits — which burn up at
higher speeds. Polishing, buffing, waxing, etc., go better too at this lower speed.
Features of this big powerful new WEN Drill include GENUINE 3’ JACOBS GEARED
CHUCK WITH KEY; UNIVERSAL 115 V. AC/DC 2 AMP. MOTOR for ample power and
tarque; HELICAL GEARS for smooth, quiet operation

and long life; STURDY HANDLE for maximum safety

and convenience; 6 FT. CORD, rubber covered, heavy MODEL 707

duty; LUSTROUS SILVER GRAY CASE; COMPACT DE-
SIGN, length 9, height 6”; LIGHT WEIGHT, only 3% $
lbs. — and many other features never before combined A

in a drill at anywhere near this price. A price that gives
you a superb new %' geared down, multi-useful power LIST
drill for the cost of an ordinary %’ job.

ROUNDS OUT THE WEN LINE OF HIGH GRADE-LOW COST
ELECTRIC POWER TOOLS FOR HOME AND SHOP

.Ql«cé- ot ELECTRONIC SOLDERING GUNS-STANDARD & SPECIAL PURPOSE TIPS ELECTRIC SANDERS POLISHERS | ELECTRIC POWER SAW & TABLE l % POWER DRILL
T L e ko 5 [ R ol

YOUR DEALER HAS THEM OR CAN GET THEM FOR YOU

WEN PRODUCTS, INC. ‘Giccoa, mwos

{Export sales, Scheel International, Inc., Chicago)
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A Solution to Call
Backs on Split-Sound

Receivers
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Fig. 1. Schematic of Original RCA Circuit.

While there may be a few cus-
tom receivers that still use the
split-sound system, the intercar-
rier type of sound system has al-
most universally replaced the
split-IF system in currently pro-
duced TV receivers. The 21-mc
sound system has been replaced
by the 4.5-mc intercarrier system
for two reasons: (1) the 21-mc
system was difficult for the cus-
tomer to tune and (2) it was sub-
ject to drift during the receiver
warm-up period. Along with the
difficulty the customer had in tun-
ing in the sound was the difficulty
the technician experienced in
keeping the receiver serviced and
aligned so that the tuner and IF
sections retained the required
bandpass to insure satisfactory
operation of the sound system.
Alignment was especially critical
and difficult in fringe areas.

Even in sets that do employ a
21-mc sound IF system, you will
find a 4.5-mc trap in the video
amplifier or output stage. This is
due to the fact that the sound and
video carriers are located 4.5 mc
apart, and since both of these sig-

38

nals are amplified by the video IF
strip and are coupled to the video
detector stage, a beat action be-
tween these carriers occurs and a
4.5-mc signal is produced. Inter-
carrier operation is made possible
by this action since the FM sound
modulation is present in the 4.5-
mc resultant signal.

It has been found that the
sound carrier that arrives at the
video detector, even in a receiver
that was designed for split-sound
operation, is strong enough to
produce the desired signal for in-
tercarrier operation. The sound
carrier level should be set to 109,
of the video carrier level, or even
lower if possible, in order to
achieve best results in a conver-
sion. If this is not done, some
trouble with buzz may be experi-
enced.

In a 21-mc system, the sound
is picked off from a take-off coil
(tuned to approximately 21 mc)
at the tuner or in one of the first
video IF stages. This coil is not
employed in intercarrier opera-
tion, but nevertheless it must be
left in the circuit as a trap (tuned

A e

t Showing Locuﬁ-on

Fig. 2. Chassis Layou
of New 4.5-mc¢ Coil.
or dipped at its original frequen-
cy) so that the video IF system
can be aligned to produce the cor-
rect response pattern. If this coil
is removed, a large bump will oc-
cur on the low side of the curve
and the sound-carrier marker will
ride much too high on the curve.
Exactly what to do about this coil
will be discussed later.

Converting RCA Chassis KCS 47
or KCS 49

Since RCA sold many thou-
sands of the KCS 47 and 49 series
of chassis which employed the
split-sound system, and since
many of these receivers are still
operating with split sound, we
will use the conversion of one of
these chassis as an example. Con-
version of other receivers follow
much the same pattern.

The first step in converting is

- Please turn to page 83
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In addition to the RETMA guarantee, a Free-
of-Cost 1 year Service-Instruction Warranty
provides 2 visits by a Hickok Service Engineer to
check calibration and operation.
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Quicker Servicing:

Fig. 1. Plunger Being Used to Remove
Safety Glass from TV Set.

This month’s coverage is de-
voted to several useful hints which
can save the service technician a
considerable amount of time.

Plumber’s Friend to Remove
Safety Glass

Many television receivers fea-
ture a safety glass which can be
removed for cleaning, making it
possible to clean the glass and pic-
ture-tube face without the necessi-
ty of removing the chassis or a
cabinet-mounted picture tube.
This feature not only speeds the
cleaning operation considerably
but also enables a mechanically-
minded customer to clean the
screen himself. With the advent of
removable safety glass came a rub-
ber cushion between the glass and
the cabinet. This rubber cushion
often adheres to the glass and the
cabinet with such tenacity that
the usual methods of freeing the
glass do not work. Prying with a
screwdriver sometimes results in a
badly chipped edge and a very un-
happy customer.

In Fig. 1, you will notice that a
safety glass is being removed with
a plunger of the type used to clear
clogged drains. Once suction is
established between the plunger
and the glass, the technician can
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by Calvin C. Young, Jr.

use the “plumber’s friend” as a
convenient handle for pulling the
safety glass from its mounting. A
careful inspection of the photo-
graph will reveal the presence of
the rubber seal or cushion behind
the lower right corner of the safety
glass.

If the foregoing method is em-
ployed, caution must be observed
against danger of the glass drop-
ping, because the plunger might
suddenly lose its holding power.
Also, be certain that all brackets
or moldings used to secure the
glass in place have been removed
to prevent damage to the glass or
to the cabinet molding.

Arcing at Necks of Metal Picture
Tubes

With second-anode voltage ap-
plied to a metal-coned picture
tube, an accumulation of dust or
moisture on the glass between the
metal cone and the neck of the
tube can result in a nasty case of
arcing. Anyone who has encoun-

GLASS SEAL =

METAL CONE

M

tered a trouble of this nature
knows that often it cannot be com-
pletely cured by just wiping the
dust from the glass portion of the
bulb. Wiping does not always re-
move the conductive path caused
by the original arcing condition.
Fig. 2 shows the arc path between
the metal cone and the grounded
metal yoke mount. Notice that
current has traveled not only
across a wide glass surface but also
across a rubber cushion.

To eliminate the path of arcing,
the glass surface must be thor-
oughly cleaned and dried. A strong
solution of detergent and water
should be used to clean the sur-
face. After it has been dried, the
area should be sprayed with a
coating of acrylic plastic. The rub-
ber bumpers should also be cleaned
to remove all traces of the oily
film which may have collected. A
rag saturated with alcohdl is satis-
factory for this purpose. After
cleaning, the fingers should not be
allowed to come in contact with

Fig. 2. Arc Path Between Yoke Bracket and Metal Cone of Picture Tube.
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ASTRON

G minired”

CAPACITORS ARE

Astron’s Climatic Protection Processes

®
moisture proof | ===+

Service technicians rely on a completely de-
pendable capacitor . . . one which remains the
same after the installation. And Astron builds them
just that way.

Astron’s climatic protection processes are many.
Each designed to guard the quality of Astron
capacitors against environmental and climatic con-
ditions . . . Blue-Point® and Comet* paper capaci-
tors molded in extra-rugged plastic . . . “SM”
Minimite electrolytics, hermetically sealed in
metal-cased tubulars . . . A wide range of her-
metically sealed electrolytics “SM” Twist Prong . . .
Hermetically sealed metallized paper, Metalite*
Hy-Mets®, positive glass to metal seals.

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

Remember your reputation is our business. Build
it, guard it, protect it . . . Buy Astron.

*Trademark

FREE Servicing Aid

Save time, use handy Astron
pocket-sized Replacement
Catalogue and Pricing
Guide (AC-4D)
—Write Todayl
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Safety Margin Safety Margin
SM’* Minimite” “SM*’* Twist Prong
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C O R P O RAT
Safety Margin Blue-Point (R} Molded

*SM’’* Cardboard Tubular Plastic Paper Tubular 255 GRANT AVENUE, E. NEWARK. N. J.

Export Division: Rocke International Corpi, 13 East 40th St., N. Y., N. Y, in .Cunudq; Charies W, Pointon, & Alcina Ave., Toronto 10, Ontario
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I REPAIRINGPLASTIC-MOUNTEDI-FTRANS-
FORMERS. Your Weller Gun gives you precise
heat control for this delicate operation. Prevents
melting of plastic sockets; enables you to repair
loose contacts and hair-thin coil-winding wire
without damage.

2 SOLDERING VOICE COIL CONNECTIONS.
Heat-control characteristic of Weller Guns en-
ables you to repair loose or broken voice coil
connections on the reflecting surface of paper
resonating cone. The slightest mishandling of a
soldering iron would burn cone.

</,
’

3 REPLACING CRYSTAL OSCILLATOR. Con-
trolled heat is imperative for replacing crystal
oscillator in color demodulator circuits. With a
Weller Soldering Gun you get perfect heat
control, thus avoid damage to delicate crys-
tal element.

| o

4 REPAIRING REMOTE-CONTROL TUNING
UNITS. Your Weller Soldering Gun fits neatly
into the small spaces between the terminal tabs
on telephone-type relay stacks. Also, heat shut-
off feature of gun prevents damage to insulation.
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Fig. 3. Small Lamp and Switch for Inside
Lighting in Service Truck.

the rubber bumpers or with the
glass portion of the bulb so that
there will be no oily deposit to col-
lect dust and moisture and cause a
recurrence of the trouble.

If the picture tube is cabinet-
mounted, the chassis should be re-
moved and the receiver placed face
down on a rug, blanket, or other
padding. The yoke assembly may
then be removed and the entire
job performed with the picture
tube left in its mounting.

Inside Light for Service Vehicle

The interior lighting in most
panel trucks, station wagons, and
cars is often inadequate when an
attempt is made to check route
sheets or work orders. The instal-
lation of a small lamp and switch
under the dash can be helpful in
this respect. A truck clearance
lamp fitted with a clear lens and a
toggle switch as shown in Fig. 3 is
suitable for this purpose, although
there are also other styles of lamps
which can be used. The switch can
be mounted on the underside of

12 volt bulb b or 1
Gjorg 2eltbd @ . {Hot Side of Battery)

= T frame of lamp grounded to metal of car

Fig. 4. Wiring Diagram for Lamp.

the dash in a location easily:
reached and out of the way of any
passengers’ legs.

The lamp and switch should be
wired as shown in Fig. 4. Only one
precaution is necessary and that is
to use a 6V-bulb in a 6-volt system
and a 12V-bulb in a 12-volt sys-
tem.

Probe with Light

How often have you wished that
you could have more light shining
in the part of a circuit to which a
meter probe has been connected?
This is easily accomplished in the
shop with a trouble lamp of the
gooseneck variety. In the home,
the problem is not so simple. It
is easy to hold a meter lead in one
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REJUVENATE
Wity

SARKES TARZIAN
SILICON RECTIFIERS

Rejuvenate television sets by increasing voltage out put
(20 volts) in doubler circuit.
— 500 Mil. Silicon Rectifier (actual size).
-j:— Display card with replacement unit.
-;- Voltage doubler holder and units.
-Z- Replacement Ten-Pack.
One type to replace all selenium rectifiers in TV sets.

Write for full details or see your distributor.

rkes

RECTIFIER - = DIVISION
a er a n,INC.

DEPT.PF4,415 NORTH COLLEGE AVE., BLOOMINGTON, IND.

In Canada: 700 Weston Rd., Toroato 9, Tel. Murray 7535
Export; Ad Autiema, Inc., New York City
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TOPLINER ’60
Model 2560

TOPLINER '50
Model 2550

Trade-mark

TOPLINER 40 Model 2570

Model 2540 N

if\\ TOPLINER *70

get more useable power

Each of the four TOPLINER models has the Power Pack, an exclusive feature
that delivers more of the signal at the receiver—where you need it, and

. .. precision manufacture saves assembly and installation time.

.. .dry cleaning eliminates apologies for your appearance.

... streamlining gives the customer a better looking installation.
Dollar-for-dollar, @ TOPLINER gives the customer more performance, greater

picture clarity for only TOPLINERS have

exelusive bailt in

Ask For
Your Copy
of the Folder

““Tomorrow's
Antenna Today''

TACO Distributors
Have Full Information
on The Topliner Antennas

TECHNICAL APPLIANCE CORPORATION, SHERBURNE, N. Y.

IN CANADA: Hackbusch Electronics, Ltd., Toronto 4, Ont.

Fig. 5. Phaostron Probe-Lite.

hand and a flashlight in the other;
but if a tool must also be used, you
may end up holding the flashlight
between your teeth. Phaostron’s
“Probe-Lite”” shown in Fig. 5
makes the solution simple. Inser-
tion of the meter probe tip into
the “Probe-Lite” completes a cir-
cuit between the penlight cell and
the bulb, resulting in a focused
beam of light around the extension
tip. The needle-like point of the
extension tip connects to the
original meter lead through the
large metal strap which encases
the battery. The “Probe-Lite” in
no way affects the normal readings
of the meter.

Tool for Adjusting Rear Panel
Controls

Adjustment of rear panel con-
trols on receivers that have the
chassis set forward of the rear
cover can be somewhat discourag-
ing, especially if the cabinet is
large. The screwdriver always
seems to slip out of the control-
shaft slot just as you try to peek
around the cabinet to get a squint-
eyed view of the screen. After
several unsuccessful attempts, you
end up removing the rear cover so
that the controls can be grasped
with the fingers. As a result, sev-
eral minutes of valuable time may
be wasted in the process. The same
type of problem once existed in
conjunction with the adjustment
of width coils, linearity coils, and
horizontal frequency and phase
coils; but a remedy was found in
an alignment tool with a skirt
around the blade.

One of our readers came up with
the idea that a similar tool could
be utilized to adjust those slotted
potentiometer shafts which can be
reached only through holes in the
rear cover. Since this specific type
of tool is not available, it follows
that to have one you must make it
yourself. The ingredients used are
a 35¢ Scripto ball-point pen and
the housing from a ball-point pen
of the 3-for-$1 variety. The Scrip-
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new oylvania TV SHOW

launches a dramatic new advertising

program for TV Service Dealers

Biggest TV news this fall
for you as a service dealer
isSylvania’s new adventure
thriller ‘“The Buccaneers.”
Packed with exciting pirate
lore, Sylvania’s new TV
show offers entertainment
for the entire family.

And it offers you a brand-
new opportunity to build
your service business through a dramatic new con-
sumer advertising campaign, “TV SMOG.”

Millions of TV set owners will be reminded that
TV Smog comes from old worn out picture tubes and
receiving tubes. And they’ll be reminded to see the
service dealer who displays the Sylvania Radio &
TV service sign for a TV Smog check-up.

To supplement this powerful TV advertising, a
complete campaign in TV Guide magazine will also
steer the TV set owner to you for a TV Smog check-up.

Get behind this TV Smog promotion: identify
yourself as the dealer in your neighborhood who
features ‘‘Silver Screen 85’’ picture tubes and
Sylvania’s quality brand receiving tubes.

And keep in touch with your Sylvania distributor
for new Buccaneer promotion pieces and premiums.

SyLvaNia ELEcTrICc Propucts INc.
1740 Broadway, New York 19, N. Y.
In Canada: Sylvania Electric (Canada) Lid.
Shell Tower Building, Montreal

LIGHTING - RADIO - ELECTRONICS

TSYLVANIA
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 a Volt-Ohmmeter
you can carry in

MIDGETESTER |

MODEL 355

SELF

SHIELDED!
The world’s first
practical shirt-
pocket volt-ohm-
meter. Rugged and
accurate. Not affected by any
outside magnetic influences.
10,000 Ohms per volt AC and
DC! Fourfeen ranges: 5 for AC
voltages, 5 for DC voltages,
and 4 for DC resistances.

See your Parts Distributor

including
probe leads

o

ELECTRICCOMPANY
WORLD'S LARGEST MANUFACTURER
OF ELECTRONIC TEST EQUIPMENT

5200 W. Kinzie St., Chicago 44, Il
EStebrook 9-1121
IN CANADA: Bach-Simpson, Ltd.,London, Ontario
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NOT USED

(A) Disassembled Pen and Barrel of Second Pen.

FITS AROUND TIP

EXTENSION
{IF DESIRED)

(B) Completed Tool.

Fig. 6. Ball-Point Pen Converted Into Tool for Adjusting Slotted Controls.

to needed is the one which has the
point that pops in or out of the
barrel when the top is turned. The
photograph in Fig. 6A shows the
disassembled pen and the empty
housing from the other pen.

The pen can be disassembled by
turning the chrome band in a
counterclockwise direction. The
cap, clip and ink supply aren’t
needed to make the tool and can
be discarded. The threaded flat
plastic piece should be filed down
to a size that will fit the partial
slot that is used on the ends of
many control shafts. This piece
can then be screwed into the pen
barrel, and a permanent connec-
tion can be made with an acrylic
cement. This part of the tool will
be completed when the metal band
has been replaced on the pen bar-
rel.

By cutting off about 1” of the
tip of the other pen barrel and
slipping it over the tapered end of
the Scripto, a tool about 6” to 8”
long can be made. If the added
length is not desired, the second
pen barrel need not be used. A
completed assembly with the
chrome skirt and second pen hous-
ing removed is shown in Fig. 6B.

Reader Bob Hunt of Birming-
ham, Alabama, received $5 for
submitting this handy tip. If you
have a similar time-saving idea
which you think would be helpful

to our readers, jot it down and
mail it to my attention. You may
earn a similar dividend.

Tip on Intermittent in Radio

A Sylvania radio of recent pro-
duction was brought into a shop
with intermittent trouble. The set
would operate fine until it was
jarred by tube tapping. Normal
operation could be regained by a
similar jarring. Since this receiver
employed a printed-board chassis,
a close check was made for poor
connections or for a break in a con-
ductor; but no such fault was re-
vealed. New tubes were substi-
tuted, and the trouble still per-
sisted.

After a careful wiggling of the
various components, it was found
that one IF transformer seemed to
he more sensitive than the other
components; so the technician de-
cided to remove it for further in-
spection. A small pencil iron was
employed, and after several min-
utes of heating and brushing, the
transformer was removed without
damaging the foil on the board. A
careful inspection revealed that
excess solder had flowed up the
leads to the transformer. Intermit-
tent operation resulted when vi-
bration or shock caused the leads
to make and break contact with
the transformer can. A
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FROM DELCO RADIO

come the transformers

with high acceptability.
You trust them...

sO0 do your customers!

Universal vibrator transformers, produced through
the combined electronic skills of Delco Radio and
General Motors, meet the requirements of nearly
every model of auto radio. Each is designed for
easy installation and complete customer satisfac-
tion. Laminated core inserts are stamped out of
low-loss silicon steel and heat treated to maintain
correct magnetic properties. Coils are precision-
wound on special machines. All models have ample
leads. Your UMS-Delco Electronic Parts Distrib-
utor can supply you with all models. Call him
today. Remember, the Delco Wonder Bar Radio is
being nationally advertised in leading consumer
publications. . . so you are tuned in on a constantly
increasing service.

Uncased Models 6055, 6065, 6067
do not include filter network

Cased Models 6060, 6064 and 6066 are made with
“A” line filter network consisting of an ‘“A’’ choke
and .5 mfd. capacitor. Easy-mount drilling tem-
plate, plus three self-tapping screws are included
for your convenience.

DELCO

,
[ WonNDERE SAR

RADIO

DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA

! A GENERAL MOTORS PRODUCT — A UNITED MOTORS LINE
I Distributed by Delco Elecfronics Parts Distributors

A complete line of original equipment service parts from the
W O R L D L E A D E R I N A UTO R A DI O
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