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IRC B/

all these types—coverage of

34 f e
Master Shaft Shaft Round Shaft Shaft Tab Mounted Controls Slotted Shafts Tongued Shafts

Full Coverage of Type Q Cdrbon Controls—44 electrical values, tapers and taps in 11 shaft
styles—provides coverage of 484 different carbon controls for 84%, replacement usage.

in 1 convenient dealer

Dealer Parts Stock #22
o 11300

® Sturdy 24 drawer 9’ x 12'' master stockers supplied free
" ® 96 identified compartments

@ All replacement information'and assembly instructions included
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Carbon Panel, Carbaon Panel, Wire Panel, Wire Panel, Universal Knab Ya'' Full Round Shaft Screw-driver
Carbon Rear Wire Rear Carban Rear Wire Rear Master Shaft Slatted Shaft

Coverage of over 700 Exact Duplicate Concentric Broad coverage of 2 to 4 watt Single Wire Wound
Dual Controls in 4 basic control combinations. Controls—13 electrical values, tapers and taps in
3 shaft styles—to provide 39 different wire wound
controls covering 55% replacement usage.

' NEEDED REPLACEMENT CONTROLS

stock—#%1370 worth of control coverage

NOW YOU CAN HAVE EVERYTHING YOU NEED TO HANDLE ALMOST
ANY REPLACEMENT CONTROL RIGHT AT YOUR BENCH. IRC DEALER
STOCK # 22 PROVIDES BASIC PARTS GIVING THE SAME COVERAGE
AS $1370 WORTH OF IRC FACTORY-ASSEMBLED CONTROLS, YOU
HAVE THE CONTROL YOU NEED WHEN YOU NEED IT. ASSEMBLES
QUICKLY. ACCURACY AND FIT ARE GUARANTEED!

You can assemble any of 809 different IRC controls from this compact

bench stock. The IRC # 22 Dealer Stock gives you a coverage of over 50%, 'NTERNAT'ONAL RES'S TANCE co.

of IRC's color TV controls. Speed up your service time and save ordering
time. Order an IRC # 22 Dealer Stock today. Dept. 361, 401 N. Broad St., Philadelphia 8, Pa,



Sprague Service-Aids for servicemen:

.. . versatile CERA-MITE® CERAMIC CAPACITORS
with handy identification tags

Sprague’s complete ceramic capacitor line is now individually

1 MF GMV tagged for quick, complete identification — capacitance, toler-
500 WVDC

5HK-P1 ance, voltage, and type. No fumbling, no guessing about

ratings ... you're always. sure with Sprague fegged disc ca-
pacitors. Use them all the time. You’ll find that they also make

excellent replacements for molded mica, ceramic tubular, and
Stock up today! Ask your distributor about

Sprague CERAMIKITS . . . they contain the

ceramic disc capacitors you need most...

paper tubular capacitors in many applications

they keep them in order. ..ready to use. “Trademark

.. . helpful INFORMATION on what, when, and how

| CERAMICHART of ceramic capacitors

Sprague offers you plenty of service information . ..
the kind you need and use everyday:

Sprague CERAMICHART: illustrates various types
of ceramic capacitors and shows where to use
them; details color codes.—FREE

Sprague "ABC’s of Ceramic Capacitors”: a compact
booklet containing basic facts on all types of
ceramic capacitors.—FREE

‘SERVICE WITH CERAMICS'

Sprague ""T-C” Slide Rule: shows at a glance the
values of the N750 and NPO type ceramic capac-
itors to connect in parallel to equal a capacitor of

oF CERAMIC ! e . ! . x
CAPACITORS z desired intermediate temperature coeflicient of the

required capacitance; available from your distrib-
utor for only 15c.

Be sure you get this useful and valuable information from your Sprague distributor, today! Or write Sprague Products Co., Distributors’
Division of Sprague Electric Company, |05 Marshall Street, North Adams, Mass.

Ploneer in ceramic capacitors . .. First in ceramic capacitor information

don't be vague...insist on
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next month!

INDOOR ANTENNAS

During the past few years, indoor TV
antennas have become very popular
with the result that many new designs
have been introduced. Next month’s
picture story will explain the principles
upon which the basic indoor type works,
using them to describe the theory be-
hind several of the most popular ex-
amples.

SIGNAL TRACING RF & IF CIRCUITS

Do these circuits give you a headache,
or do you have trouble using sweep-
signal generators, oscilloscopes and
probes? If so, don’t miss this article
in the March issue for the real low-
down on isolating troubles in these
tuned circuits.

SELECTION & USE OF
HAND TOOLS (Part 2)

Part 2 of this article presents a cover-
age of diagonal cutters, pliers of all
styles, various types of wrenches (in-
cluding crescent, hex and spline), bolt
cutters, terminal crimpers; wire strip-
pers and some of the miscellaneous
items designed to help you complete
your jobs faster and more easily.
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Single Pack

Full-wave Bridge

Repair Kit
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A complete universal line of

Silicon Rectifier Repair Kits...to
replace all Selenium Rectifiers
in existing Radio / Television /and

Electronic Devices

We invite you to see this universal screw-in/plug-in type
Rectifier at your nearest distributor or write us direct

for further information.

A | AUDIO DEVICES. INC.Rectifier Division

620 EAST DYER ROAD s SANTA ANA o CALIFORNIA

INQUIRE DEPT. RTW 1/11
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ASTRON “Staminised CAPACITORS ARE - -
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Here are the reasons why thousands of successful servicemen
rely on ASTRON everyday to build and guard their reputations.

You've seen, read and heard about these advertisements many times
during the past year. They have all told about Astron ““Staminized”

capacitors. Read them again and you will know you can rely on Astron As.'nou

everytime — no matter what job you tackle, there is an Astron “Stamin- €C O R P OR AT I ON

ized” capacitor built especially to fill the specific, exacting replacement y ;
requirement. Remember they’re RUGGED, MOISTURE PROOF, CLEARLY A ——

MARKED, BORN PROTECTED and have LONG LIFE and STABILITY.

255 GRANT AVENUE
EAST NEWARK, NEW JERSEY

Remember, your reputation is our business. Build it, guard it, protect it ---buy Astron capacitors, they’re “staminized.”

February, 1958 - PF REPORTER , 5
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“fisted-bias” tested

ductance curves, grid bias is fixed at three points.
These points, representing conditions of weak, aver-
age, and strong signals establish the nature of the
plate current characteristic curve. The '‘fixed bias’
points selected vary according to tube type.

. In determining the plate current (I} and Transcon-

Low ‘fixed bias’’ point at
—1 volt (bottom scale) \

Mid-range ‘‘fixed bias’’ point at
—3 volts (top scale)

Dynamic TV set conditions are set up in these
test bridges making the “fixed bias'’ test a true
measure of how the tube will perform in TV

Plate current characteristics, shown on this typical sets encountered by you in the field.

test curve, are carefully controlled by the ‘fixed bias’’
test, assuring good performance and stable AGC
functioning over a wide range of TV signal conditions.

High ““fixed bias’’ point at
—7.5 volts (bottom scale)

PF REPORTER - February, 1958



LIGHTING. -

ELECTRONIC TUSE
ALADE A L5A
ELECTRONIC TUBE

for stable perfornmance

and service dependability

It nas always been Sylvania’s policy to search
for new and better ways to test tubes under
dynamic conditions for closer control over per-
formance. The “fixed bias’’ test is typical of these
techniques. It places a more stringent, realistic
measure on the tube’s ability to perform under
varying circuit conditions.

By controlling the plate current characteristics
and transconductance of IF amplifier tubes, the
“fixed bias” test gives the serviceman an extra
measure of dependability regardless of make,
model, or age of the TV set serviced.

The range of stable operation is controlled, too,
for smooth AGC action over wide variations in
signal strength.

¥ SYLVANIA

RADIO -

February, 1958 - PF REPORTER

ELECTRONICS

These are the same reasons that Sylvania IF
types are the choice of leading TV set manufac-
turers, attested by the wide assortment of
Sylvania original types listed among IF tubes
now in popular use.

In addition to the “fixed bias’ test many other
electrical tests are performed on Sylvania IF
amplifier types including stability during life.
During life tests, close controls are placed on
interelectrode leakage.

In every way, Sylvania IF amplifier types offer
you maximum assurance of trouble-free service
based on sound, newly developed testing methods.
Specify Sylvania IF amplifier tubes in the new
yellow and black carton.

SyLvania ELecTrIC ProDUCTS INC.
1740 Broadway, New York 17, N. Y.
In Canada: Sylvania Electric (Canada) Ltd.
University Tower Bldg., Montreal

- TELEVISION -

ATOMIC ENERGY
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TV SERVICEMEN

EXTRA BUSINESS

SERVICING TRANSISTOR RADIOS

Transistor

Radio Probe

CAN PAY FOR YOUR

NEWQIV\6$TOV\
*ABSORPTION
- ANALY Z¢R

This amazing TV trouble-shooter which
simplifies wave form analysis can now be
used to double the profit potential of
every service man.

With the aid of the new probe, the
Kingston Absorption Analyzer makes the
troublesome and time-consuming job of
servicing transistor radios both simple
and profitable.

WHAT YOU CAN DO WITH THIS
NEW PROBE:

@ Trace signals from antenna to speaker
through RF, IF and Audio stages.
® HEAR and SEE signals by means of
the phone jack and CRT of the ana-

lyzer.

Check transistors in live circuits.

Isolate defective stages.

Localize invisible breaks in printed

circuits.

® Locate distortion.

® Make direct probe contacts without
possibility of damaging transistors.

Added to the time saving and increased
business possibilities of the Kingston Ab-
sorption Analyzer for TV servicing, the
extra profits possible from transistor ra-
dio servicing make the Kingston Absorp-
tion Analyzer your best new equipment
buy for 1958.

See the Kingston Absorption Analyzer
and its new Transistor Radio Probe at
your local parts distributor or write
direct.

INGSTON

@ELECTRONIC CORPORATION

MEDFIELD, MASSACHUSETTS, U S A

Dear Editor:

I like PF REPORTER very much,
but the service hints are not easy
to find; they’re scattered too much
throughout the book. Why don’t you
put them all in alphabetical order on
pages at the front or back of the book,
to tear out and put in a notebook? Then
the information would be readily avail-
able without hunting through all the
books for something you remember
seeing.

ANONYMOUS
Corydon, Ind.

Coward! We wish you’d signed your
name to your letter, so we could send a
personal reply. To answer your ques-
tion, we don’t “scatter” service hints on
purpose. Plenty of explanatory material
is put in the spaces between them for
the benefit of our many readers who
want to understand TV servicing and
not just use cut-and-dried hints as a
mental crutch. We know that locating
information in past issues can be a
problem; thus we offer a Subject Refer-
ence Index for our readers’ convenience.
The latest edition, covering January
through December, 1957, is now availa-
ble free by writing the Editor, PF
REPORTER, 2201 East 46th Street,
Indianapolis, Indiana.—Editor

Dear Editor:

I am interested in building a remote-
controlled automobile as a hobby. Where
can I obtain schematics and pictorial
diagrams for such a project?

RricHARD J. MILLER
Rock Island, Ill.

If you're referring to a full-size auto,
we are staying off the freeway from
now on! But if you have reference to
a model, we suggest that you check the
hobby shops in your area.—Editor

Dear Editor:

Where can I buy a scale to check
the weight or pressure applied by the
pickup arm of a record changer?

C. J. SPIEGEL
Bucyrus, Ohio

Your local electronic parts or hi-fi
distributor should be able to supply you
with a gram scale for this purpose.
—Editor

Dear Editor:

In checking my tube stock against
your page of “Stock Guide for TV
Tubes,” I notice you make separate
listings of 5U4G, 5U4GA, and 5U4GB.
It is my understanding that a 5U4GB
is the latest design of this tube type
and can always be used where the other
designations are called for. Regardless
of which number I put on my orders,

my distributor always supplies 5U4GB’s
and I always use them satisfactorily.
The above is an example. You do the
same thing with other tubes in the list
such as 6BQ6, 12B4, 6SN7, etc. WHY?
CoPELAND MACALLISTER

Framingham, Mass.

We asked ourselves the same ques-
tion about a year ago. As a result, we
no longer make these separate listings,
as you will observe when studying the
most recent Stock Guides.

We are conservative about combining
similar types of horizontal output tubes,
because of both physical and electrical
considerations. The newer types such as
6DQ6 are sometimes too large for use
in portable TV sets; in addition, they
can be too “hot” for older receivers and
may cause undesirable effects such as
overscan. —Editor

Dear Editor:

In regard to the preamp circuit shown
in Fig. 3, page 25 of the June, 1955
PF REPORTER, please advise pin con-
nection for the first-section wiper on
the equalization selector switch. (As
shown, it has no connection.) This in-
formation is needed to complete the
preamp.

Other equalization networks such as
those specifically designed for European
78 rpm are contemplated and additiopal
switch positions have been incorporated.
Should you have any such networks
worked out, this additional information
would be very much appreciated.

S. B. DavipsoN

Livingston, N. J.

Consulting Editor Bob Dunham, who
developed this unit, says that the first-
section wiper should be connected to
the junction of R16 and R20. He also
advises that R34 should be 47 ohms
instead of 47K ‘as shown.

Since these equalization circuits were
developed by the cut-and-try method,
and the three equalization positions
come very near to the characteristics,
European 78 rpm records could be
played on the “78” position and further
compensated with the bass and treble
controls. Furthermore, all LP records
can be played on either the RIAA or
AES equalization settings and the cor-
rect playback curve obteined by ad-
justment of the bass and treble con-
trols.—Editor

Dear Editor:

My partner and I could use to very
good advantage a copy of your Tube
Substitution Guide in our respective
caddies (if, as we hope, you still have
them available.)

RoBerT B. WORKMAN

Arlington, Va.

Lucky you! We have about 2 dozen
on hand, so two copies are being for-
warded to you with our compliments.
We suspect that designers of new tube
types are still working on three shifts,
six days a week, but we are planning to
catch up with them before too long.
Watch for a revised Guide in the near
future—Editor

PF REPORTER - February, 1958
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Helps you to maintain a =l
profitable, INDEPENDENT position | ot g~ g roc oo
in the Servicing Industry

Tube Books.
Raytheon makes available to you all the

Technical Data, Shop Helps, Signs, Sales
Builders, and Advertising Aids you need for a
successful TV-Radio Service operation. This,
plus a most complete line of finest quality TV
and Radio Tubes, makes Raytheon first choice
of Independent Service Dealers.

1958 Edition of the Raytheon Receiv-
» NE ' ing Tube Data book. 1000 types — 600
L d

TELEVISION AND
RADPIO TUBES

individual basing diagrams — all you
need to know about Receiving Tubes. GUARANTEED
TELEVISION

and RADIO
SERVICE

SHOP AIDS

Signs — Indoor, outdoor, illuminated, metal,

thermometers, “ Will Return” Signs.
ADVERTISING HELPS

o
N,

TESTED HERE BY IXPERTS

> TV-Radio TUBES
] ! aaio _

e -
P TV-RABIO SERWICE
- all makes and moﬂo
]
FAST
% seRvICE

@

FAIR ,gi
CHARGES J !

297
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- Shop Aids — Clocks, Tape and Dispensers,
m @" Stationery, Uniforms, Matches, Job Repair
Pl e Tags, Tube Carrying Cases, Labels and Hold-
ers, Rubber Stamps and Pads, Drop Cloths,
TV Screen Polishing Cloths, Tube Shelf Labels,
Displays — Counter, Window, Transparent Phone Call Registers, Triplicate Invoice Sets

Banners, and Window Streamers, Decals. and Pocket Cases. J

Sy

All these profit building items are available through
your Raytheon Tube Distributor. Ask him for a free
copy of Raytheon Business Builders booklet that de- Advertising Helps_Advertising Mats and Post

EY'RE scribes them in detail. i Card Mailers — Television and Radio Spots,
AL Rig
g #» S Dummy Tube Cartons, Door Knob Hangers.

RAYTHEON MANUFACTURING COMPANY

Receiving and Cathode Ray Tube Operations

NEWTON 58, MASS. CHICAGO, iLL. ATLANTA 6, GA.  LOS ANGELES 7, CALIF,
55 Chapel Street 9501 Grand Ave. (Franklin Park) 1150 Zonolite Rd. N.E. ~ 2419 So. Grand Ave.

all these

Raytheon makes ; Receiving and Picture Tubes, Reliable Subminiature and Miniature Tubes,

Semiconductor Diodes and Transistors, Nucleonic Tubes, Microwave Tubes. Excellornce in Eloclionies

February, 1958 - PF REPORTER 9



Basic Antenna Principles

The most important adjunct to
a television receiver is its antenna.
Without an antenna of some sort,
there isn’t a set on the market
today that will perform satisfac-
torily. In short, every receiver
needs some external device to
provide it with the necessary sig-
nal. This device may range all the
way from a simple pair of rods on
the back of the receiver to a
multielement array mounted on a
100" tower.

The operation of an antenna is
not as readily understood as the
operation of a coil and capacitor
combination ordinarily found in a
tuned circuit; and yet, both sys-
tems operate in basically the same
fashion. That is, an antenna is a
device consisting of inductance,
capacitance and resistance which
are present in distributed form,
while the coil, capacitor and resis-
tor of a conventional tuning cir-
cuit exist, for the most part, as
separate, individual units which
we can see and feel. As a matter
of fact, even this difference of
form between the two systems
disappears when we come to UHF
tuning cavities. Here, as in an-
tennas, it is not possible to point
specifically to individual capaci-
tances and inductances. The two
are inseparably combined and we
are forced to deal with them to-
gether, or not at all.

Since an antenna has the prop-
erties of inductance and capaci-
tance, it will respond to the same
type of signal as the front-end
tuning circuits in the receiver. In
the set, the signal reaches the
tuning circuits from a prior cir-
cuit. At the receiving antenna, the
prior circuit is the broadcast an-
tenna, and the two are linked by

10

ko Tatk

Avthor of . . . ---

How to Understand and Use TV Test instruments
and Analyzing and Tracina TV Circuits

the electromagnetic energy exist-
ing between them. In other words,
a certain amount of coupling is
present between the receiving and
broadcast antennas, and like two
circuits that are coupled together,
the transfer of energy that takes
place depends on their relative
positions. That is the reason tel-
evision antennas are positioned
with their rods held in a horizon-
tal manner. The broadcast antenna
sends out horizontally polarized
signals and these are best received
with a horizontally mounted an-
tenna.

The signal that the broadcast
antenna radiates consists entirely
of electromagnetic waves which
divide their energy equally be-
tween electric and magnetic fields.
In free space the fields are at right
angles to each other, and if we
were to visualize them, they would
appear as shown in Fig. 1. The
fields represent the wave, the ar-
rows the directions in which the
forces are acting. The direction of
travel of such a wave is always
at right angles to both the electric
and magnetic lines of force. Thus,
if the lines of the electric field
are vertical, and those of the mag-
netic field are horizontal, the wave
travels forward.

To produce a pattern such as
that shown in Fig. 1, it is neces-
sary to position the radiating rods
of the transmitting antenna verti-
cally. The electric lines of force
then represent the potential dif-
ference between the ends of the
antenna; i.e., the em.f. that pro-
duces a current flow through the
antenna rods. This current gen-
erates the magnetic lines of force
which form around each rod at
right angles to it. (In essence, this
is no different than applying an
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Electric Lines of Force

Fig. 1. Directions of electric and mag-
netic fields of an electromagnetic wave.

e.m.f. across the ends of a straight
wire. The electric field of the bat-
tery would extend along the wire,
causing current to flow, and the
latter would create a surrounding
magnetic field which was at right
angles to the wire and hence to
the applied em.f.)

The polarization of an antenna
is, by definition, taken to be the
same as that of its electric field.
The field pattern in Fig. 1 is thus
due to a vertically held antenna
and the polarization is vertical. A
horizontal antenna radiates a hori-
zontally polarized wave. Maximum
signal will be induced in the re-
ceiving antenna when its polariza-
tion is the same as that of the
transmitting array.

Radio Wave Travel

Radio waves radiated by an an-
tenna may follow one of two gen-
eral paths to reach the receiver
and are classified either as ground
waves or sky waves, depending
on the path they travel. Ground
waves are those which either
travel close to the ground or else
are actually guided by the ground.
Sky waves are those which travel
away from the earth for distances
as great as 250 miles before they
are bent sufficiently to enable
them to return to earth. Although
there is essentially only one mode
for sky wave transmission, ground
waves may be subclassified into
surface waves, direct waves and
ground reflected waves.

Surface Waves

Propagation at low frequencies is
accomplished principally through
the use of the surface wave which
travels in contact with the ground,
actually being guided by it. The
wave must be vertically polarized

- Please turn to page 54
PF REPORTER - February, 1958



NEW S TELEVISION

COMPLETE

N7 ANT.

*

* 4.5 Mc

AUDIO

DISCRIMINATOR AUDIO
IF RATIO DETECTOR

AMP,

RSk Sk sk

1st 2nd 3rd VIDEO VIDEO
IF IF IF DET. AMP.

o —
HORIZ. * HORIZ.

0sC. OUTPUT

DAMPER

UNIQUE NEW SIGNAL-INJECTION TECHNIQUE
Saves TV Trouble-Shooting Time and Work

R.F. Supplies complete r.f. and i.f. signals with
video ond oudio modulation to quickly trou-

I.LF. ble-shoot each stage in each of the sections
of the TV receiver. Enables you to check the
r.f. sensitivity ond AGC settings of TV
receivers,

VIDEG Reproduces a complete test pattern on the
screen of the TV picture tube and injects
signals into each video stoge of the TV re-
ceiver for fast, visuai trouble-shooting and
correction—anywhere, anytime, Maokes it easy
to check bandwidth, resolution,. shading and
contrast capabilities of the TV set.

SYNC Provides composite signal, sync positive and
negative.

SWEEP CIRCUIT Pravides separate verticol and horizontal

DRiv

INT

w
O
Z
<
a
(o]

SET
ADJUSTMENT and horizontal linearity, size and aspect

ING PULSES driving pulses for trouble-shaoting deflection
circuits.

ERMITTENTS Test signal injection also aids in locating in-
termittent troubles.

AUDIG Provides a 4.5 mc sound channel, FM mod-
ulated with approximately 25 ke deviation.
(This oudio carrier is modulated either from
a built-in 400 cycle tone generator, or from
your own external audio source.) Injection
of the 400 cycle tone signal simplifies trou-
ble-shooting of the audio section.

COLOR Enables you to trouble-shoot and signal trace
color circuits in color TV sets.

Generates white dot and crosshatch
patterns on the TV screen for color
TV convergence adjustments.

Generates full color rainbow pat-
tern of orange, red, magenta, blue,
cyan, green to test color sync cir-
cuits, check ronge of hue control,
align color demodulators, etc.

RED
MAGENTA

Enables you to check and adjust the vertical

ratio of television receivers.

Canada: Atlas Radio Corp., 50 Wingold, Toronto 10, Ont.
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VIEWING

ANALYST

test each stage
SEPARATELY

and watch the

6— result on the
TV set itself

HI-VOLTAGE
RECTIFIER

@ TELEVISION "o_ I
‘ ANALYST . 4

—cimony MoDEL 1078 Y

o
[ U

LT ]

MODEL  f..=-.. = e
1075 | ® ® o ©@

1 1

QUICK, DIRECT, COMPLETE TV TROUBLE-SHOOTING

Now, by point-to-point signal injection and

test pattern reproduction, you can easily trouble-shoot
and signal trace any stage throughout the

video, audio and sweep sections of black & white
and color TV receivers. With the remarkable

new Model 1075 B&K TELEVISION ANALYST, you can
quickly isolate and diagnose TV troubles

(including intermittents). By use of the generated
test pattern, you can actually see the condition
directly on the picture tube of the television set itself.
No external scope is needed. The TELEVISION
ANALYST is practically a complete
TV service shop in one instrument! Net, $25995

See your B&K Distributor or write for Bulletin 1075-R

BaK MANUFACTURING C€O.
3726 N. Southport Ave. « Chicago 13, lllinois

Export: Empire Exporters, 458 Broadway, New York 13, U.S. A,



REGENERATION

How to recognize and isolate it.

by Robert G. Middleton

canuneed
chewowe

Fig. 1. Severe regeneration represented

by multiple (ghost) images.

Regeneration in the RF, IF and
video circuits is often a serious
problem at the service bench. In
many instances, the difficulty of
the problem is increased by lack
of recognition of regeneration as
the cause of the trouble symptom.
This article will acquaint the
service technician with the tell-
tale symptoms, as well as how to
locate and correct the cause of the
trouble.

Like most other problems in TV
troubleshooting, it is not the ex-
treme cases that cause the most
trouble. When regeneration is se-
vere, as indicated by the symptom
pictured in Fig. 1, the trouble is
so apparent that localization be-
comes simplified. But when regen-
eration is just sufficient to cause
trouble without producing violent
symptoms, the technician’s job be-
comes more difficult because there
is considerably more margin for
confusion in the interpretation of
the circuit action. (See the typical
trouble symptom of Fig. 2.)

Regeneration should always be
suspected when there is separa-
tion of sound and picture on weak
signals, critical adjustment of the
fine tuning control and appear-
ance of RF interference on some
channels. Other symptoms of re-
generation in television receiver
circuits are: violent hissing from
the audio channel when the sta-

12

Fig. 2. Regeneration symptom shows up

as picture smear and loss of detail.

tion selector is tuned to a vacant
channel; distorted or weak sound
on active channels; a hazy picture
accompanied by ghosts. These
symptoms usually are at a mini-
mum during strong signal recep-
tion and are most troublesome un-
der weak signal conditions when
amplifier gain is maximum.

The violent hissing which some-
times accompanies regeneration is
caused by the introduction of CW
voltage into the receiver circuits
from a regenerative loop which
breaks into weak oscillation when
no signal is being received. The
CW voltage is modulated by at-
mospheric and circuit noises which
are always present. They are then
demodulated through the video
detector and pass into the audio
channel as a loud hiss.

When the technician encounters
one or more of the aforementioned
trouble symptoms, he will usually

check over-all alignment of the
receiver. In doing so, however,
he may become rather confused
by the strange indications on the
scope screen. Chief of these dif-
ficulties is a response curve that
never looks “quite right”’—no mat-
ter how carefully the alignment
is performed—and which becomes
very poor during weak signal re-
ception. It is in situations of this
sort that the technique of regen-
erative signal tracing finds its
most valuable applications.

A comparison between a normal
IF response curve and one which
is distorted by the presence of
regeneration is given in Fig. 3.
The chief characteristic of the re-
generative voltage is the appear-
ance of a very sharply peaked
response in some portion of the
passband. The regenerative peak
seen in Fig. 3 appears dim because
the scope beam is rapidly travel-

=

Fig. 3. Normal IF response curve; abnormal curve with regenerative distortion.
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ing up and down the sharp peak,
and the beam does not have time
to fully energize the phosphor
screen. When regeneration is very
severe and the IF amplifier is on
the verge of breaking into oscilla-
tion, the regenerative peak may
be the only visible response (see
Fig. 4).

When regeneration is so severe
that an amplifier or chain of am-
plifiers breaks into oscillation, only
the base line may remain visible
on the scope screen and a VIVM
might indicate 30 to 50 volts DC
across the video detector load re-
sistor. If a DC scope is being used,
the resting position of the trace
may be deflected off the screen
and usually cannot be brought
back into view by means of the
vertical centering control.

Regeneration can be traced with
almost any type of modulated IF
or RF signal, but by far the most
useful instrument for this purpose
is a sweep-frequency generator,
for it will show at a glance what
is happening over the entire pass-
band of the circuit or system un-
der investigation.

Two commonly used methods
of applying a sweep signal for
regenerative signal-tracing tests
are shown in Fig. 5. The principle
involved consists of loosely coup-
ling the sweep signal to the last
IF stage so that the regenerative
signal (if present) can proceed
through to the video detector and
make its contribution to the shape
and height of the scope pattern.
This principle is illustrated in
Fig. 6. When making regenerative
signal-tracing tests, it is usually
advisable to begin with the video
detector stage, since it receives
the largest signal present in the
entire IF strip and hence has the
greatest opportunity to feed back

Fig. 4. When severe, the regenerative
peak may predominate the display.
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Last IF

Sweep Last IF

Signal  Tube
d Floating
— “ Tube Shield
Video Det

B+

Fig. 5. Two suitable methods of applying
a sweep signal for signal-tracing.

a portion of its energy to a pre-
ceding stage. Furthermore, the IF
signal is normally clipped in the
process of detection, and this clip-
ping generates numerous har-
monics known as “tweets,” which
are sometimes fed back to RF cir-
cuits where they cause RF regen-
eration as well.

In making the connections noted
in Fig. 5, the sweep signal should
be localized to the signal-injection
point and not permitted to “spray”
about the chassis. In addition, ex-
posed generator leads should be
kept very short. It is preferable
to inject from the top of the
chassis via a floating tube shield,
using grounded tube shields over
adjacent tubes that might pick up
a signal from the exposed gener-
ator leads or clips.

When using the arrangement
shown in Fig. 6, the pattern ap-
pearing on the scope screen is the
response of the video detector cir-

- (ST, | [ | g At = Video
42“ IF Stage 3rd IF Stage| —t Detector Amplifier I»-

>
<
e O
Generator
Scape

Fig. 6. A regenerative signal is part of
desired signal that finds its way back to
an earlier stage and is reamplified.

cuit plus any regenerative signal
that may be present. To determine
if a regenerative signal component
is distorting the response curve,
the technician can use a bypass
capacitor to shunt the grid of any
tube preceding the signal injection
point to ground. This bypass ca-
pacitor obviously will “kill” any
regenerative signal at that point
and thus prevent it from pro-
gressing further through the IF
amplifier circuits. When the re-
generative component of the total
signal is “killed,” the operator will
note a change in shape and/or
height of the response curve. He
then knows that he is operating
within the regenerative . signal
loop. By continuing to work back
from the signal-injection point, ap-
plying the bypass capacitor from
grid to ground of successive tubes,
he will eventually pass out of the
regenerative loop. The signal-
tracing job will then be com-
pleted, and the regenerative signal
loop clearly mapped out.

Of course, the same technique
can be applied anywhere in the
receiver. A number of TV re-
ceivers in the lower price class
were recently found to be subject
to sound IF regeneration. When a
4.5-mc sweep signal was injected
into a floating tube shield over
the ratio-detector driver and a
bypass capacitor shunted from
grid to ground at the video-
amplifier stage, a change in shape
and height of the S-curve re-
sponse was noted. Similar results
were obtained by working back
through the IF amplifier strip. It
was finally determined that there
was stray coupling between the
sound system and the first video
IF stage due to the physical prox-
imity in chassis layout and in-
sufficient shielding.

Common failures of components
in both IF systems giving rise to
the occurrence of regenerative
signals are: open heater bypass
capacitors; open AGC-bypass ca-
pacitors (or open delay capacitor);
open screen-bypass capacitors;
open plate-decoupling capacitors;
mashed or shorted heater chokes;
required wiring or tube shields
missing; open IF damping resis-
tors; incorrect peak alignment
frequencies; mistuned traps; or
use of an incorrect IF tube type
having excessively high Gm. A
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General Use

Low Cabacity
(25mmf per ft.)

\

Lapel Mikes
{ (34mmf per ft.)

\

Microphone Cable

Plastic covered ‘‘mike’” cables are
generally employed for hand-held
and lapel mikes because of their
small diameter. Many other types
of cables are available, so be sure
to pick the one best suited for the
application. Watch the capacity/

INTRODUCTION

Like so many things that
we use day in and day out,
we seldom stop to think of
wire as an important com-
ponent—but what would the
electronic age be without it?

Ask for a piece of wire at
your parts house and you'll
probably get the answer,
“What kind of wire? We
stock all sizes, shapes, styles
and colors!"

To help you choose the
right type of wire for vari-
ous applications, this arti-
cle describes the types nor-
mally available and explains
their many uses.

foot rating—the smaller cable has
a higher capacity and its frequency
characteristic may not match your
““mike.”’

v

§
]

Decorative Use

Standard Cotton Covered
Rip Strip Lamp Cord

Extension Cords
Heavy Duty
Rip Strip

AC and Lamp Cord

Only three of the many types, sizes and styles
are shown. The standard rip-strip is useful for
short extension cords, lamps and small appli-
ances. Heavy duty types are best for longer
extension cords and appliances requiring more
than average power. The cotton-covered cord
is available in different colors and is best
suited for lamps.

Shielded  Shielded Celluose Filled 300 Tubular {Boosters, Police
100a Cable 3000 Twin Lead (UHF Special) Radios and Other
/ Cable ] Special Uses)

/ pipiee
B — —— v -
Standard 300 Twin Lead \

(General Usle)
Heavy Duty 300Q Twin Lead
{Use Where Extra Ruggedness
is Called for) '

For Master Installations and
Noisy Reception Areas

1500 Twin Lead

Antenne Lead-In

Shielded types for noisy reception areas, 75- and 150-ohm for booster and
special applications, cellulose filled for UHF and 300-ohm flat for standard
TV antenna work. Terminals should be used at all connecting points to insure

good contact.

750 Twin Lead

Use in Dummy Ceilings,
Conduit and Where Exposed
Wire is Not Apt to Be Damaged
Or Appearance Is No Problem

- - o

’ Twisted Pair

s e Twisted 3 Wire

—

Cotton Covered
——————Twisted Pair
(Easily Painted Over)

Bell and Speaker

Supplied in a wide variety of combination types—two-wire
twisted and uncovered, three-wire twisted and uncovered, and
two-wire twisted and covered being only a few. Always choose
a size large enough to insure minimum losses of signal power
when using as speaker wire or in any other audio applications.

PA Connector Cable

Broadcast Audio Cable
2 Conductor

‘ ‘V

Useful Where Bare Quter
Conductor Can Be Soldered
to Metal Chassis At Various
Points

Shielded Cable (Noninsulated) '

Useful where necessary to solder
bond the shield to the chassis. Do
not apply excessive heat at any
point as damage to the inner in-
sulation could result.



Rubber Covering Resists Kinking
Low [mpedance Mike Cable AC Power Cord
Vi

\

Multi-conductor Interconnecting Cable

Rubber-Covered Cable

Rubber-covered cables are preferred for portable use since
they will take a lot of punishment and are more readily coiled
for storage than plastic-covered equivalents. Rubber-covered
““‘mike’’ cable is employed for use on stages because it stays
put and is very flexible.

| Aluminum Ground Wire General Duty  Assorted Buss
Wire (Tinned Copper}

Bronze Antenna Use to Guy v

Wire With String  Small Towers / '\ R IV

Core and Mast /
installations g

Standard e Ny
Guy
Wire

Strong and Flexible

For Wind Exposure \ ]// "l/ ‘7‘

Larger Sizes to Reduce

Fusing for Some lL.ead Inductance, Especially
/ A . Filament Circuits in RF Circuits
gea%Puty Noninsulated Conductors
/ { A Supplied in both tinned copper (assorted sizes) and aluminum,
s Use Qn the Larger and the latter being the most often used by technicians. Always
Copper Antenna Heavier Towers and ground antenna systems for protection against lightning dam-
Wire (Standard Use) for Tall installations age. Bus wire is useful for construction and special fuses

where length and wire size are specified.

Stranded Cable (Noninsulated)

Most familiar as antenna guy wire but also used for long wire

antennas in AM receiver installations. In the latter application, Signal
bronze with string core provides o very strong, flexible wire RG 59/U Generator
for windy area installations. 730 Cables
129 RG 58/U
Antenna 53 .50
Solid Center ]
Standard  Heavy Duty Rubber Plastic Covered Conductor
Rubber Covered {Use Where (Use Where More RG 55/1-53.50
Covered ~ More Than Standard Rigidity is Desired) RG 8/U . Use to Pipe Signal
(Standard ~ Insulation is Required) N 590 Around Plant or
Test Lead 1‘\ ' ! Higher Power '  Shop From Central
Gabigplisg) [\ { Handling Capacity Point
7 %m.a-\ww 1
7 \ :
. / Coaxial Transmission Cable
\ ' Although the RG59/U (73 ohms) and the RG58A/U

{50 ohms) are most familiar to the service technician
(used as 72-ohm TV antenna and signal generator leads,
respectively), there are many different styles of coaxial
cables employed in electronics. As a rule, “coax’ is

Test Lead available with either a solid or stranded center conduc-
Always stranded for great flexibility, test lead wire may be either plastic or tor with essentially the same operating characteristics.
rubber covered. Leads for all test instruments should be kept in good condition Choose the stranded type if the cable will receive con-
and free of insulation damage to avoid erroneous readings and preserve the siderable flexing such gs it would used as a signal gen-
professional appearance of the equipment. erator cable.



Smaller Stranded Hook Up
Stranded {Easily Routed Around
and Solid Corners)
Wire for X
\%ﬁ;:ienral[)m v /\\ Heavier Insulation
gty | Properties for Yoke Leads

rd ’! .\ /\N

L e \ VAN %
\‘ \
H } ]
£ N
Solid Hook-up \ R SR
(Holds Shape \
After Instalied) Stranded for Filaments

Hookup Wire

Avgilable in both solid and stranded types with a variety of
insulating coverings. Select the correct wire size and insulation
type for the job and avoid ‘’spooky’’ troubles such as voltage
drops in wire and arcing through insulation to metal chassis.

L.ower Losses than Solid Conductor
Juke B } {
T 9 Pair Cable (Stranded Conductor) \
Speaker Wire \ \J
}
5 Pair Cablg' : > = =l
Covered Pair Gives Extra Pair for 4 Pair | S\
General Speaker Runs Active Runs ) \
R ———— t R
Covereg 3-Wire / 9 Pair Cable:S?llid Conductor)
. L = ——
Sh&eld]eed Pair i\\
,M
Spiral Wrap Shielded Pair ~———————— F" "~

(No Unbraiding needed) ~ One Pair Shielded, One Pair Unshielded
e T (Use in Talkback Installations}

Y

Shielded Pair (Not Twisted)

Intercom Cable

A broad field that includes any wire or cable that is commonly
used in connecting intercom and PA systems. Although only
cables up to 9 pair are shown, intercom cable is available with
up to 30 poirs standard .and even more on special request.
Wire sixe is variable, and both stranded and solid conductors
are used. Always choose a type having more pairs than actually
needed to provide for future expansion and alternates for
wires that may become defective.

I Twisted Pair ( Lj
Shielded (Use PRI, 1SR

' ; / Where No
With Magnetic / Shietding
Cartridges) / Is Needed )

{

P

Phono Cartridge
Choose either “limp* twisted pair or shielded pair for ceramic
and crystal cartridges. Use only the shielded for magnetic
cartridges.

10KV { Scope Wiring Smatl Sets}

20KV HV Rect Filament Leads,
-

!

l

30KV (Most Anode Leads)

\

Extra Heavy Duty 40KV
{Color Receivers and Other
Exceptionat Applications)

High Voltage Cable

For replacement of filament and anode
leads in high voltage TV circuits. Care
should be used to avoid damaging the
insulation in any way as this would
severely affect the voltage rating of
the wire. When soldering, use long nose
pliers as a heat sink to prevent the
insulation from melting.

"? '
11/64" 1D 178110

VN

\

/2D 3/8"D

Use Flat For Bonding Strips
Or Open Up To Act As Shielding
For Another Wire

Braid or Loom

Supplied in the flat form, but may be
converted to loom or oval by pushing
the ends toward each other and running
a dowel of the ID size through the re-
quired length of braid. In braid form it
is used for bonding and grounding straps.
Use in the loom form to convert an un-
shielded cable to a shielded one.

{For Under Rug Use)

4 Conductors - "
| {For Use with Light Position

indicator} Round, 8 Conductor
A\l “~ {

o —————

[ {Outside Cover Adds Strength
for Long Runs} Round 4 Conductor

2 i iy
Round 5 Conductor (Some
Automatic Models Require
5 Wires)

T —

Rotator Cable
Flat type features one tinned and three bare
copper conductors. The tinned conductor is for
sequence identification. Lightning arrestors are
available for both styles and should be used
uniess the antenna mast assembly is grounded.
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CCOD SPORTSMANSHIP is developed by Marcus E. Denham at
Whitaker State Orphans’ Home, Pryor, Oklahoma, where he
assists in recreational activities. He is also prominent in many
local community service groups. His work is typical of the
many public service contributions of TV technicians everywhere.

JUDGES SELECTED 13 WINNERS to re-
ceive this trophy, $500 for use in com-
munity improvement, and luncheon
with Under Secretary of Commerce
Walter Williams at Washington, D.C.

raron « INALATON » ASTUEATOR

This re(:enby 95,000,000 people.--

was seen

LIFE

t adverlisement in

BOY SCOUT WORK and assistance to Charlotte, Michigan. youth groups make
Bart Rypstra, Jr., another “All-American”. He is a member of the Charlotte
city council, active in civil defense communications, and belongs to many com-
munity service clubs. When time permits, Bart devotes his technical talents to
servicing sound equipment, movie projectors and record players at city schools.

“ALL-AMERICAN" TV TECHNICIANS
WIN GENERAL ELECTRIC AWARDS
FOR PUBLIC SERVICE

MERICANS everywhere responded to General

Electric’s invitation to nominate candidates

for “All-American” Awards, honoring television

technicians who have distinguished themselves in
public service.

The winners, whose pictures appear on these
pages, were selected by a panel of judges com-
posed of Wendell Barnes, Administrator, Small
Business Administration; Wendell Ford, 1956-57
President, United States Junior Chamber of Com-
merce; Herman Hickman, Sports Authority; and
Ed Sullivan, Columnist and TV Personality.

General Electric has established these awards as
another step in its program to recognize the public
service contributions made by independent busi-
nessmen everywhere.

The accomplishments of these television tech-
nicians should serve as an inspiration to all
Americans. General Electric Company, Receiving
Tube Department, Owensboro, Kentucky.

Progress /s Ovr Most /mportant Product

GENERAL ELECTRIC

11:11-101

VOLUNTEER FIREMAN and Instructor John R. O’Brien,
Evanston, Wyoming, teaches first aid at neighboring
fire companies and schools. He is active in communi-
cations during civic emergencies, and lends and in-
stalls sound equipment for town functions. Many com-
munity service groups benefit from his time and skills.

MANY WERE SAVED by Scott Witcher, Jr., dur-
ing Lampasas, Texas, disaster. Here he shows
height of water in raging flood which swept his
area. Scott saved lives and helped restore com-
munications to the community. He is active in the
National Guard, in civic and youth organizations.

TV FOR THE SICK is provided by Billy Joe Jenkins
of Paducah, Texas. By installing antenna cable and
servicing sets without charge, Billy Joe has made
it possible for patients in Richards Memorial. Hos-
pital 1o enjoy TV. He helps community improve-
ment drives, teaches electronics to Boy Scouts.



GIRLS’ DRILL TEAM at St. Jeseph’s Parish is supported
by Rema De Nicela, Quincy, Mass., as one of his many
community services. He zlso gives free television serv-
ice to a school for retarded children and is always
ready to lend sound equipment fer charitable affairs.

CIVIL DEFENSE LEADER Richaxd G. Wells, Jr., Pikeville,
Ky., installed television cables from a community an-
tenna to Pikeville College, high school, fire department,
Scout building and Methodist Hospital. He is werk-
ing to give the high school a elosed-circuit TV system.

ST 5

FIVE PUBLIC SERVICE CITATIONS plus & civifian Navy
award were given Frank I. Hatler, Roselle, N. J,, for
his communications work in community emergencies.
As local civil defense head, Frank organized communi-
cations networks, helped many to get radio Jicenses.

BLIND CAN SKATE because Philip G. Rehkopf, Jr., Louisville,
Kentucky, installed a record player and placed loud speakers
around the walls of the gymnasium at the Kentucky Home for the
Blind. He develaped an elzctronic device to give scores to blind
basketball fans, and tape records text books for blind students.

- - i U

ELECTRONICS LABORATORY at Lang Beach City
College, California, was established with help
from Harry E. Ward. Harry serves as chairman
of the Business and Tachnology Advisory Com-
mittee and for fifteen years has devoted his time
to finding work for students, graduates and others.

5 —

STUDENT BENEFACTOR Philip T. Di Pace, of
Albany, N. Y., contributes used radio and iele-
vision chassis and parts to Siena College stu-
dents who are interested in electramics. Phil
now heads a project to finance an athletic field
and playground for 75 neighbornood children.

WHEEL CHAIR is no handicap for Mertimer Libowitz of Brooklyn, New York. Though disabled all of
his life, Morty has deveted his time ta helping others in his community. With a crew of student vol-
unteers, he maintains the radio station at Thomas Jefferson High School, Brooklyn. He also serv-
ices a Red Cross radio station and is active in civil defense communications. Morty has trained
manv youths in radie, developing some into amateur operators and skilled television technicians.

BASIC ELECTRONICS is taught to neighberhood boys by John H.
Stefanski, Pontiac, Michigan. He has organized a scientific library
for the boys and is now planning a mew Pontiac Boy’s €lub. John
has served as chairman of the Business Ethics Board of the Pon-
tiac area Chamber of Commerce. Television sets in the Oakland
County Sanatorium are sesviced withaut charge through his efforts.




by Calvin C. Young, Jr.

Analyzing
Equalization Networks

In a hi-fi system, it is generally
desirable to have a frequency re-
sponse which is flat over the entire
audible range. This doesn’t mean
that every component (speaker,
amplifiers, cartridge, etc.) will
have a flat response, nor does it
mean that corrective measures
will be taken with respect to
every unit to produce this desired
response. It does mean, however,
that action should be taken to
insure that the output will be as
nearly like the original music or
sound as possible.

What do we mean by flat? Sim-
ply stated, a flat response is real-
ized when, after adjusting the
volume control to reproduce the
original volume level at any fre-
quency, the original volume level
will be reproduced at all fre-
quencies present on the recording.
Now that we have established the
need for a frequency response that

Straight Portion
Indicates
Max Velocity

/

Fig. 1.

20

An Analysis of

Constant velocity at all frequencies
results in higher amplitude at low frequencies.

Equalization
Networks

covers the entire audible range
and that is flat, let’s see how
equalization and equalizers fit into
the picture.

Those of you who are familiar
with the specifications for play-
back power amplifiers know that
a typical listing of these specs
might be 30 watts of audio over
the range of 20 cps to 50ke =1.5 db
at less than 3% IM (intermodu-
lation) distortion. You should also
be familiar with the fact that a
speaker enclosure is designed to
load the speaker and thus match
it to the output amplifier to pro-
duce an essentially flat frequency
response. It is also readily ac-
cepted that we can design voltage
amplifier stages with a flat fre-
quency response over the entire
audio range. Why, then, do we
need equalization (frequency com-
pensation) ?

There are two main reasons—the
pickup device used in the playback
system and the recording itself.

Servicing
the Columbia
Packaged Hi-Fi

Products
for
Profit

Let’s examine the recording first.
Most pickup cartridges utilize the
velocity principle wherein the out-
put signal voltage is proportional
to the excursion rate of the needle.
It just so happens that when the
record is cut to produce equal ve-
locities for all frequencies of the
same voltage amplitude, the ex-
cursion distance is inversely pro-
portional to frequency.

In Fig. 1, two signals are super-
imposed to illustrate this phenom-
enon. This would mean (using
practical figures) that if an excur-
sion of %4400 inch produced max-
imum output voltage at 20,000 cps,
then the excursion to produce the
same output at 20 cps would be
Lo inch. It is easy to see that
grooves 14, inch wide cannot pos-
sibly be packed 100 to the inch on
a record. LP and extended play
45’s sometimes have even more
than 100 grooves-to-the-inch. For
this reason, then, the amplitudes
of low frequency signals are at-
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Fig. 2. RIAA recording curve
(+2 db tolerance).
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tenuated before applying them to
the record.

On modern recordings, this is
not done on a helter-skelter basis.
Instead, most recordings are now
made based on the RIAA (Re-
cording Industry Association of
America) curve shown in Fig. 2.
As you can readily see, all signals
with a frequency below 1,000 cps
will be attenuated, while those
above 1,000 cps will be boosted.
Applying this information to your
general knowledge of a playback
system, you can see that if we are
to listen to music as it sounded be-
fore being put on the record, some
frequency compensation must be
employed in the playback system.
The RIAA playback curve in Fig.
3 is the reverse of the record
curve in Fig. 2, and equalization in
the playback must provide a boost

V-M 1200
4 Speed
Changer

Ronette Fonofiuid

Fig. 6. Columbia Model 583 Packaged Hi-Fi.
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Fig. 5. Equalization in input circuit.

of the low frequencies and atten-
uation of the high frequencies in
accordance with this curve to pro-
duce a flat response.

This, of course, assumes a flat
response characteristic for the
pickup device—a condition not
always found. To compensate
for the {frequency-characteristic
differences between the various
pickup devices, tone controls that

Funct'on Selecwor

(1) Stereo Tuner Off _

(2) AM

(3) FM-AFC e
.AM-F uning

Equahzatuon ' ] Cn off -
= Switch §Loudness -
(1) Tuner-Stereo & (Volume)

. {g’ i¥a)

i
92178
£(3) RIAA

Fig. 4. Basic equalization circuit.

can provide either boost or atten-
uation of both low and high fre-
quencies are included in playback
systems, but generally, the ranges
of these controls are not sufficient
to complement the record curve.
Thus, a special circuit that ac-
complishes the required equaliza-
tion is incorporated in the play-
back amplifier and is almost al-
ways made up of combinations of
resistors and capacitors. Let’s ex-
amine the basic circuit shown in
Fig. 4 and see how this combina-
tion of resistance and capacitance
can be used for frequency correc-
tion.

First of all, let’s eliminate the
components which are not pri-
marily tied in with frequency cor-
rection—the plate-load resistor for
the 1st stage R1, the coupling ca-

- Please turn to page 61

Trackmg rorce
Adjustment i
{Position Spring
Holding In Diff- {
erent Siots To

Change Weight)

Set Down
} Adjustment

Fig. 7. Location of setdown and tracking force adjustments.
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Beware Giveaways. Ever thought
of advertising some free item of
merchandise as an inducement for
customers to come into your shop?
If so, better have plenty of the
gimmicks on hand and be pre-
pared to be trampled underfoot.
You might have the same sad
experience as a Milwaukee fur-
niture store which tested the pul-
ling power of its TV commercials
by offering an $8.95 lamp to every
viewer who came to the store dur-
ing a certain 2-hour period. A
stampede of 8,000 people resulted,
the riot squad was called out, and
the store sank $15,000 into enough
lamps to make good on its offer.
Increase in sales as a result of
the promotion? Not worth men-

tioning.

Boom. Progress is not merely
advancmg, but is virtually explod-
ing, says Dr. H. J. Rand, noted
inventor and president of Rand
Development Corp. Speaking be-
fore the American Management
Assoc., he recently pointed out
that even the most conservative
estimates of future progress fore-
cast a tremendous revolution in
technology. According to Dr. Rand,
the leaders in this revolution will
be chemistry, plastics, metallurgy
and electronics. He maintains that
the “key” to this whole new era
will be the electronic brain or
computer, which increases by a
thousandfold man’s ability to solve
difficult problems. In the year
2000, we can expect to see elec-
tronic brains controlled by preset
instructions operating in nearly
every factory, farm, government
office, and school, and possibly
even in the home.

He also predicts a great future
for electronic equipment in the
fields of automation and industrial
TV. For example, farmers may
someday control tractors from a
central station, watching television

22

screens to guide their machines.
From these predictions, it’s easy
to see that good service technicians
in the home-entertainment and in-
dustrial fields will continue to be
in great demand. Those who study
continuously to keep pace with
the field will be foremost, ready
to take advantage of new oppor-
tunities and accept greater re-
sponsibilities.

Joneses Please Note. EIA (for-
merly RETMA) is planning an
industry-wide advertising promo-
tion to keep the public reminded
of technical and styling improve-
ments being made in new TV sets.
This campaign is intended to give
a boost to the “planned obsoles-
cence’”’ which has worked so well
in the auto industry to keep sales
of new models at a high level.
If this pre-selling job attains its
objectives, a TV service dealer
may find it a lot easier to sell a
new set than to collect $25 to $100
for patching up the old one.

Laid On the Line. TV-Radio
Lab, Hunter, N. Dak.. gives its
customers a choice of two classes
of service which are itemized as
follows in the shop’s direct mail
advertising:

I. THE ECONOMY JOB. The
aim here is rock-bottom cost. Only
the bare minimum in parts are
used to put the set back into
operation.

II. THE A-1 JOB. The aim here
is a thorough check of the en-
tire set. This job includes the
following:

1. Removal of chassis.

2. Cleaning chassis and glass.

3. Testing all tubes (in a trans-
conductance tester and check_
ing for grid emission.)

4. Pre-heating new tubes.

o

Adjusting horizontal-vertical
linearity and height control.
Checking ion trap and focus.
Test run for three hours.
Any other needed service.
90-day guarantee.

Hows this for letting the cus-
tomer sell himself on a higher-
priced but more satisfactory serv-

ice job?

Run Out of Bait. “TSA News”
(Michigan), reports the case of a
customer who could not reach her
regular serviceman (who charged
$3 per TV call) and rather reluc-
tantly switched to a dealer whose
fee was $5 per call.

The technican replaced one
tube and a fuse. He charged her
30¢ for the fuse, $3.20 for the
tube, and $5 for the call, or a total
of $8.50. She remarked, “Gee, that
tube has certainly dropped in
price!” and the technician replied
that tube prices had gone up, not
down. At this point, the customer
brought out a ticket that showed
she had paid $7.80 for the same
tube the last time it had gone bad,
plus $3 for the home call, making
a total of $10.80 without a fuse.
At the time she thought she had
a bargain.

Guess who answered her next
service call.

Necessities of Life. A modestly-
priced TV set is the cheapest form
of entertainment available to a
family, and thus it is reasonable
to consider it a necessary item of
furniture. So ruled a municipal
court judge in Washington, D. C,,
who refused to allow a creditor to
proceed with attachment of a used
TV for a bad debt.

If you sell used sets and handle
the financing—beware! The law
may leave you no recourse if the
debtor can’t pay.

Rule of Thumb. Consulting Edi-
tor George Mann has figured out
a formula for finding UHF chan-
nel frequencies, which could come
in handy if you’re performing
UHF tuner alignment and don’t
happen to have a frequency chart.
Take the channel number, multi-
ply by 6, and add 387.25 to get
the picture carrier frequency in
megacycles. For the sound carrier
frequency, add another 4.5 mec.
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TRY TELCO'S NEW GOLDEN INVADER,

the powerful antenna for VHF fringe areas
and UHF primary areas. Extensive tests
prove its uni-plane design can pull in sta-
tions from as far as 200 miles away. Ghosts
and co-channel interference are eliminated.
The GOLDEN INVADER, for color or
black-and-white TV, comes pre-assembled
with the new Snap-Lock construction that
makes it easier to handle, easier to install.
Available in single bay (illustrated}, two-
bay or four-bay models.

VALUABLE BONUS FOR YOU!

Enclosed with each TELCO GOLDEN INVADER is a spe-
cial Golden Bonus Certificate. Look for these Certificates
. save them. They're valuable to you!

SUPER SHARP DIRECTIVITY
BEAUTIFUL GOLD ANODIZING
NEW SNAP-LOCK DESIGN

RECEPTION UP TO 200
MILES AWAY

No. A-8121 Single Bay.......List $29.95

A-8122 Two-Bay........... e D9.95

UNCONDITIONAL GUARANTY...

A Telco Exclusive! TELCO guarantees the GOLDEN
INVADER and all Telco Antennas to be free from defects
in materials and workmanship. This guarantee on the
Golden Invader is for three years. All other antennas
are guaranteed for one year.

TELCO ELECTRONICS MFG. CO.

Division of G-C —Textron Inc. * Los Angeles 18, Cal. » Rockford, lll., U.S.A.

THE COMPLETE LINE OF TELCO POWER PACKED ANTENNAS

CONICALS YAGIS INLINES
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BOW TIES INDOORS ANTENNA KITS
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answers to
readers’
service
problems

IF Grid Blocking

Some time ago I encountered an
Emerson Model 1155 with no picture or
sound but with a good raster. After
trying new RF and IF tubes, the trou-
ble was not corrected, and so I took
the set to my shop. I started to run a
signal through the IF section, but as
soon as I touched the grid of the first IF
tube, the picture and sound returned
to normal. The set operated daily in the
shop for weeks without any trouble. It
was returned to the owner, but I had
to pick it up the next day with the
same trouble. It is still not permanently
corrected.

Epwarp Jacos

Metairie, La.

You have a negative charge building
up on the grid of the first IF and block-
ing the stage. This charge is removed,
and set operation is restored, whenever
you touch the grid with a test probe.
Something is evidently causing an in-
termittent open circuit in the DC return
path from the first IF grid to ground.
Two different versions of this circuit
are found among receivers of this model
run. When the grid return includes only
the AGC line and video detector load
(connected by dotted line on schematic),
grid-to-ground resistance should read
approximately 1 megohm. If the AGC
voltage is obtained from a separate
diode rectifier, more resistance is added;
however, the ohmmeter reading from

$3AL5
AGC Rect

Grid of
Ist IF
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grid to ground should not exceed 2.5
megohms. In this low-voltage circuit,
a very small gap such as a slightly loose
resistor lead could cause an open con-
dition.

No Vertical Sweep

On my General Electric Model 14C102,
there is no vertical deflection. I have
determined that the multivibrator is
inoperative and that R95, the plate load
resistor of the output stage, is burning
up as a result. I can inject a 60-cps
signal through .1 mfd at the grid of the
first section of the multivibrator and
get deflection. Does this indicate that
the multivibrator has to be pulsed in
order to operate?

WESLEY KOROVLEV
Detroit, Mich.

The wvertical output stage, which is
also the second half of the multivi-
brator, consists of both sections of a
12AU7 in parallel. Apparently, these
are conducting continuously and draw-
ing excessive plate current as a result
of the defect. The injected 60-cps signal
might be pulsing the circuit into oper-
ation, but it is more likely that the
multivibrator tubes are simply ampli-
fying the signal and applying it to the
yoke to produce deftection. The fact
that the circuit will amplify does not
prove that it will oscillate. The multivi-
brator should run without being pulsed
in any case. In fact, you might find it
easier to repair the vertical sweep cir-
cuit if you prevent it from being pulsed
or otherwise affected by the sync stages.
Temporarily disconnect the 470-mmf ca-
pacitor between the sync amplifier and
multivibrator.

Sad to say, almost any component in
the multivibrator can develop a defect
which will cause the circuit to cease
functioning; hence, the best trouble-
shooting aid is a thorough understand-
ing of how the circuit operates. The
G.E. circuit under discussion is very
similar to “The Modern Vertical Sweep
Circuit” described in our July, 1957
issue. Check through that description;
it should give you some good hints.

In Again, Out Again - Finnegan!

I am having trouble with an Olympic
Model 1TD13M, Chassis CD. When the
set is on the bench using a 5AXP4 and
a substitute yoke, it works fine. But,
when it is back in the cabinet, it loses
horizontal sync within a period of 20
minutes to 2 hours and cannot be ad-
justed for proper sync. I have checked
all parts in the horizontal section with
an ohmmeter and VIVM.

W. R. KREILING

Ohio Radio & TV
Ashland, Ohio

One of the parts which checked OK
on the bench might be changing value
with the normal temperature rise that
occurs when the chassis is in the cabi-
net. Hold a soldering iron near each of
the capacitors and resistors in the hori-
zontal oscillator circuit (and possibly
also in the AFC and sync stages) and
see if artificial heating of individual
components will induce loss of sync.
When it does, chances are that the com-
ponent last heated is the culprit.

Tuner Replacement

I have a Crosley Model 11-446 which
has a defective tuner. Can I replace it
with a Standard Coil type?

GEeorce K. WETZEL
Baltimore, Md.

Yes, a 21-mc unit of either the neu-
trode or pentode type should work.
Study the schematic which is normally
supplied with the replacement tuner.
You may have to do a little rewiring
to insure that the voltages called for
will be supplied to the proper points on
the tuner. Physical mounting of the re-
placement wunit may be your main
problem.

Color TV Grey Scale

I would like to obtain a sensitive light
meter for use in adjusting the grey
scale on a color TV receiver, but have
never seen such a unit available. Photo-
graphic-type meters are not sensitive
enough.

All color TV servicemen have a prob-
lem with this adjustment because they
and the customers seem to disagree
over “what is white.” But once a serv-
iceman got a correct reading for white
on his meter, he could set up all sets
uniformly.

HAROLD SANNER
Lima, Ohio

Using a light meter sounds like an
excellent idea, but the only meter we
know of which might do the job is the
color temperature meter used by com-
mercial photographers. These are very
erpensive, but a photo supply house
might be willing to loan you one for
experimentation. If it doesn’t work out,
you can be consoled by the likelihood
that some customers will never admit
satisfaction with the grey scale on their
sets—no matter how accurately it has
been set up.
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Standard sens tivities
as used in ser=icing
manuals.

34 ranges-with the
famous Triplet: single
knob control.
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Extra long scales—
unobstructed vesibility.

Vv cow

use . half the pricoe

630-NA

Triplett Model 631 the standard Combination VOM and
VTVM $64.50. Here’'s the one instrument which will do
practically a//the measuring in your electronic projects.

A VOM is essential equipment in clectronics for measuring cur-
rent, resistance and voltage. A VTVM is important fer voltage
measurements where it is desirable that the measuring irstrument
cause little or no current drain.

By using the Volt-Ohm-Milliammeter for all general testing (90%
of your testing) and the Vacuum Tube Voltmeter only when you
need it, you have the advantage of a VI'VM with extrencly long
battery life. Batteries are used only about one-tenth as much as
in the ordinary battery-operated VTVM.

Features: Ohms, 0-1500- 15,000 (6.8-68 center scale. Fist divis -
ionis 0.1 ohm.)

Megohms: 0-1.5 (6,800-680,000 ohms center scale.)
Galvanometer center mark “—0+" for discriminator a ignment.

RF Probe permits measurements up to 250 MC. $7.00 qet extra.

Featured by leading clectronic parts distributors everywhere.

Triplett Electrical
instrument Company
Bluffton, Chio
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Analyzing Interacting Circuits

It is often very easy to take a
set of symptoms, analyze them
and then decide that the trouble
is due to malfunction of a par-
ticular section of a receiver. It is
not always as easy to locate the
cause of this malfunction when it
is the result of interaction be-
tween the various circuits in a
receiver.

This factor is emphasized by the
many letters on service problems
received from readers. By analyz-
ing the symptoms given in these
letters, we are able to quickly de-
cide that the trouble is AGC mal-
function, sync failure, lack of B4,
etc., based on the particular set of
symptoms. It isn’t that easy to tell
the inquirer that R101 is the de-
fective part, because there could be
a dozen or more other parts that
could cause the same trouble.

The keyed AGC system is
prime example of a circuit in
which interaction complicates
troubleshooting. In this system,

To

by Calvin C. Young, Jr.

AGC depends on the presence of
a video signal on the AGC grid
and a horizontal pulse signal on
the keyer plate. Since the grid
signal depends on the AGC volt-
age applied to the tuner and video
IF stages, you must determine
whether it is a lack of video signal
to the AGC keyer or a lack of
AGC voltage to the tuner and IF
circuits that is causing the trou-
ble. This problem is resolved by
clamping the AGC line with a
suitable bias voltage. If normal
operation is thusrestored, it means
lack of, or incorrect, AGC voltage
is causing the trouble; if not, a
loss of video signal to the keyer
stage is indicated.

This interdependency between
circuits of a TV receiver compli-
cates servicing only if the tech-
nician fails to recognize it and
make the proper isolating tests.

Voltage Divider Stages

As you know, prices generally
have been steadily increasing, and

yet the cost of a TV receiver is
much lower today than it was
several years ago. Part of this
lower cost is due to volume pro-
duction, but the major reason is
simplified circuitry which uses
only about a third of the tubes
and components used in earlier
receivers.

Remember the heavy power
transformers, dual 5U4G rectifiers
and B— and B+ circuits with
large high-wattage resistors used
back in the days of the 630 chas-
sis? This expensive and bulky
power supply has been replaced
in the modern receiver by a pair
of inch-long cartridges about the
diameter of a pencil (silicon recti-
fiers used as voltage doublers),
along with simple circuits de-
signed to produce automatic volt-
age division. We say automatic di-
vision; actually many circuits are
used in a series-parallel combina-
tion such as the one illustrated in
Fig. 1. In this type of setup, the
high B+ voltage is applied to the
plate of the audio output tube and
the cathode serves as a power
source for several other circuits.
The current for all the circuits
thus connected flows through the
output tube. For a 12L6, this cur-
rent will be about 50 ma, and since
the total B4 current in the aver-
age receiver using this type of
voltage divider network is usually
less than 200 ma, approximately
one fourth of the total B4 current

15
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Fig. 1. Audio output stage used as a voltage divider.
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You can do more than ever before with this new portable B'K

+ AUTOMATIC MONEY-MAKER
S <l I TESTS TUBES

AND TRANSISTORS

Automatically

WITH LABORATORY ACCURACY

® Saves Servicing Time

® Sells More Tubes

® Satisfies More Customers

Wi
"

MORE ACCURATE TEST

: . Tests Each Section

' f

¢7 7 ¢ 6 5 Multiple Tubes gope SIMPLIp
moner 0/ for Gm, Shorrs, 'ED AUTOMAYIC

. DYNA.c
Grid Emission Gt ARD SYSTEM
AUTOMATIC s

Content and G
: rid Emissj
A n'IK cs;'mul':aneously wifrl:"Sslsl':rrf‘
D"”’q " H eck. lnsfunfuneous

DYNAMIC MUTUAL CONDUCTANCE
TUBE & TRANSISTOR TESTER

Again, B&K helps servicemen give faster, better

service at less cost and make more monzy. The new automatic
Model 675 makes tube checking quick and easy in the home or
shop. (Tests transistors, too.) Measures true dynamic
mutual conductance. Makes complet> tube test in seconds,
under actual operating conditions of the set. Checks average
set in a few minutes. Simple to operzte. No multiple
switching. No roll chart. Shows customer the true condition
and life expectancy of tubes in the set, sells more tubes
on-the-spot, saves call-backs. Quickly pays for itself.

Shows tube condition on “Good-Bac’ scale and in micromhos. Large
4" meter has two highly accurate ranges calibrated 0-6000 and
0-18,000 micromhos. 7-pin and 9-p n straighteners are mounted on
panel. Automatic line compensation. Special bridge monitors line volt-
Also age continuously. Light weight, easily portable in handsome leatherette-
z‘::::: chT covered carrying case. Operates on 105-125 volts 60 $16995
DYNA-SCAI‘Q, cycle a.c. Size: 15%" x 12%’* x 6”. Net wi: 102 |b. Net,
CALIBRATOR

See your B&K Diswributor, or write for Bulletin 675-R

BaK MANUFACTURING CO.
3726 N. Southport Ave. » Chicago 13, lllinois
Caonodo: Atlos Radio Corp., 50 Wingold, Toronto 10, Ont. ®xport: Empire Exporters, 439 Broadway, New York 13, N.Y
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Here’s why

THE WINEGARD COLOR-
CEPTOR IS OUTSELLING
ANY OTHER ALL.-CHANNEL
YAGI TODAY!

TECHNICIANS LIKE

to sell the antenna that has set the
standard of performance for the
industry. No other all-channel an-
tenna performs like the Color’ceptor.
Color’ceptor pulls in the best pos-
sible picture . . .
anywhere, anytime!

TECHNICIANS LIKE

the Color’ceptor’s sunfast gold an-
odized finish . .
Winegard [eatures that so many an-
tenna manufacturers have imitated.
The Color’ceptor looks better . . .
lasts longer!

TECHNICIANS LIKE

the Color’ceptor’s extra sturdy
construction . . . the reinforced
reflectors; the heavy duty, hi-impact
insulators; the precision drilled

on any channel,

. one of several

holes; the all-metal phasing lines
and the rugged stainless steel hard-
ware that locks every element firmly
in place!

TECHNICIANS LIKE

to install the Color'ceptor. It goes
up quickly, easily . . . perfectly
balanced at the mast clamp . . .
eliminating strain on rotor, guy
wires, elc.!

TECHNICIANS LIKE
the way Winegard helps them

sell! You get co-op advertising;
national advertising; free truck and
window decals, window banners,
counter cards, check-up sheels.

Be sure you get your share of
Color’ceptor sales and profits!  Sell
the antenna that is the number
one choice of professional TV tech-
nicians from coast to coast . . . the
Winegard Color’ceptor.

For full information, see your dis-
tributor or write

Winegard Co.

3002 Scotten Blvd.,

Burlington, lowa.
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will be influenced by the opera-
tion of the audio output stage.

This doesn’t mean that one
fourth of the circuits in the re-
ceiver will get their B+ power
from this divider, because actually
more than half the circuits (tuner,
video IF, sound IF, audio amp,
picture tube focus, and sync -cir-
cuits) are supplied.

Some very peculiar troubles can
occur because of faulty operation
of the divider system. Let’s ex-
amine the circuit in Fig. 1 as an
example. Notice that the sync sep-
arator is supplied through a 1-meg
resistor from the 150V line. This
provides the proper plate voltage
for the 6AW8 to accomplish sepa-
ration. Notice also that the sync
amplifier plate is supplied through
a 4.7K-ohm resistor and that bias
for the grid is determined by the
voltage division across resistors of
680K and 47K ohms in series.
Should the 150V line rise to say
175V, there is a very good pos-
sibility that the sync separator
would begin to pass some video.
This could cause poor sync or
even twitching in the picture. The
accompanying change in the vol-
ume level would be compensated
(without your knowing it) by a
simple adjustment of the volume
control.

The situation would be further
accented since the IF and tuner
stages would have higher than
normal voltages, resulting in added
gain and possibly a greater than
normal signal at the input of the
video detector. Too much signal
at this point will introduce sync
clipping and thus unstable syn-
chronization.

This fact was brought home
when servicing a Bendix receiver
recently. The picture would sud-
denly go negative but could be
restored to normal by switching
off-channel and back again. This
receiver employed an AGC keyer,
so it was suspicioned that this
stage was not operating normally.
As an isolating step, the AGC line
was clamped with a variable bias
source (AGC keyer tube re-
moved), yet the trouble persisted.
This proved that improper oper-
ation of the signal circuits rather
than the AGC circuit was causing
the trouble.

Having isolated the trouble to
the signal circuits, a VIVM was
employed to check voltages at key

Ta

ﬂa 110V
200mfd
e
14

de=i200
T 20V

.. Load On
@ 150V Line
£ |

Speaker

Video
Output
Grid 1 meg

Fig. 2. Simplified divider circuit.

points. At the third measurement,
it was determined that the 150V
line was operating at 200V (in this
case, the audio output tube, a
6W6, was supplied from the 350V
source). Replacement of the 6W6
cured the AGC trouble. It also
cleared up the slight garbling of
the sound that had previously
gone unnoticed.

Now that we have gone over
some of the troubles caused by
improper operation of the audio
output voltage divider circuit, let’s
examine the operation of the stage
itself. A simplified version of the
circuit in Fig. 1 is presented in
Fig. 2, upon which the following
explanation is based.

As you can see, the DC current
path is through the entire load
on the 150V line and then the
12L6GT and output transformer to
high B+. Since these circuits are
in series, the same current flows
through each one and the voltage
divides according to their respec-
tive resistances. (The load on the
150V line is actually several par-
allel branches, but these are col-
lectively in series with the output
stage.

It is well known that single-
ended audio output stages are
operated class A to prevent dis-
tortion. This means the control
grid must be supplied with a po-
tential slightly lower than 150V
if normal operation is to be ob-
tained. This is the purpose of the
resistive divider network consist-
ing of 560K and 8.2K resistors
from the grid to ground and a
470K to B+4. The voltage tapped
across the 8.2K unit provides a
fixed bias for the video amplifier
stage.

Looking further into the output
circuit, we find two 200-mfd ca-
pacitors connected in series from
the low side of the audio output
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Use Delco Radio
Service Parts!

Part No. 7270804 —output transformer
used in the rew Delco Portable Car Radio.

Your Delco Radio Electronic Parts Distributor carries

the complete line, giving you fast, dependable service on the items
you’ll need for Delco Radio and other radio service work. Delco Radio also
provides:

e Wide sclection of special application parts' e Effective warranty program
o Complete technical training program e Dealer identification signs

Get the facts today on this truly profitable dealer setup, and grow with General
Motors!

e SEIEEE DELCO RADIO

associated with . .. UNITED MOTORS SYSTEM

DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA
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150V

Fig. 3. Alternate bias setup.

transformer to ground with their
junction tied to the 150V line. The
one that connects from the 150V
line to ground is simply a filter
to decouple the audio output stage
from the circuits connected to the
150V line. The other capacitor
filters the 260V applied to the
plate of the output stage and by-
passes the screen grid to the
cathode. The .02 capacitor is for
tone compensation and to keep
high frequency transients out of
the transformer primary winding.
Viewed in the foregoing manner,
we see that this type of audio out-
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YOU ALWAYS
GET MORE
THAN YOU

WHEN YOU BUY

ENN

ANTENNAS!

THE TENNA MANUFACTURING CO.
CLEVELAND 25, OHIO

MADE BY THE WORLD'S LARGEST
MAKER OF AUTOMOBILE ANTENNAS

A Model MH-57C-54
pictured at left, is
the only competi-
tively priced all
chrome antenna
on the market.

)d’ Unique Ball and
Rocker mounting
Base mounts
speedily from the
top.

# One piece, die cast
antenna body
assures sturdy,
dependable
mounting.

/ New, large rubber
adapter pad covers
largest existing
holes.

/ New locking feature
locks ball securely
in position.

Destined to become
the largest selling
replacement antenna
in 1958. Contact your
parts jobber at once.

MODEL
MH-57C-54

put stage is just like any other
except that it also serves as a DC
voltage divider.

One other thing—the example
used here employs fixed bias by
virtue of the resistive divider in
the grid circuit; other circuits may
employ cathode bias and have the
low side of the grid load resistor
connected to 150V with a resistor
between the cathode and the 150V
line (Fig. 3). The cathode resistor
may or may not be bypassed. In
this configuration, bias is fur-
nished by virtue of the voltage
drop across the cathode resistor.

Fig. 4. R-Columbia’s Magna-Lite in use.
Magnetically Mounted Lamp

The R-Columbia “Magna-Lite”
being used in Fig. 4 features three-
way swivel action plus a movable
shade in addition to its heavily
magnetized base. This unit is
supplied with a bulb of stand-
ard brightness although another
classed as super bright is also
available.

The magnetic base makes the
unit handy for servicing in the
home since the light may be at-
tached to any magnetic metal,
leaving both hands free for serv-
icing. The small physical size of
the lamp makes it possible to carry

it in the regular service kit or
caddy.

CRT Testing in the Home

There are a great many sets in
the field that are approaching the
end of their normal, average life
span, which is reported to be 6 to
8 years by several engineering au-
thorities. In addition, there are a
good many sets that customers
have simply kept when they
bought a new one because the
trade-in offer was too low to suit
them. The customer may decide,
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Fig. 5. EICO Model 630 CRT tester.

however, that maybe the set could

2 repaired for use in the base-
ment recreation room or in Jun-
ior’s upstairs bedroom.

This second set usually enters
the picture when the service tech-
nician reaches the home to service
the newer receiver, and the cus-
tomer generally has a pitch that
goes something like this. “If this
other set can be fixed and not cost
too much, we’d like to have it
fixed for Junior’s birthday.” Care-
ful questioning may reveal that
$20 to $25 would be tolerated, but
no more. If you simply pack the
set off to the shop and wade into
it, you may find out $20 later that
the set is okay with the exception
of the picture tube. You call the
customer and he says, “No! Bring
it back and forget about the whole
thing.” While you may be able to
collect something for your trou-
ble, you usually wind up in the
red on a deal like this.

Having a small, portable picture
tube tester of the type shown in
Fig. 5 available on the first home
call would have allowed you to
test the picture tube in the cus-
tomer’s presence. With you right
there to do a little selling, you're
likely to get the go-ahead even to
the tune of a new picture tube
in a good percentage of the cases.
This certainly would offset the loss
previously mentioned, and should
get back your investment in the
checker to boot.

In addition, a picture tube tester
may help to close sales on tubes
that are bad but still provide
a picture —but a poor one, at

best. A
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Model B202 —3-speed; push-in
clip-mounted needles. -

"REALIZING THAT WE'RE TAMPERING WITH THE
VERY FOUNDATIONS OF THE HOME LADY,
OUR FINAL TEST IS 5 MINUTES OF MUSICAL
APPRECIATION TO INSURE A FLAWLESS JOB . . .”
Your customers, will renew their appreciation for music,
Gus, when you use Webster replacement cartridges.
And there’s a Webster for 'most any job you’ll run into.
Each one fits perfectly — and restores the original
qualities to the player,

There’s more money in it for you, too, because
there’s no call-backs — no unhappy customers.

BUY WISELY...BUY WEBSTER!

=
e’
-

Free—large print of this Lichty
cartoon suitable for framing. Re-
quest on your own letterhead.

ELECTRONICS DIVISION

WEBSTER ELECTRIC
B RACINE - WIS



SERVICING

INDUSTRIAL
ELECTRONICS

Temperature
Compensation

Fig. 1. Solu-Bridge conductivity meter.

Fig. 2. AC-power Solu-Bridge.

Chemicals are used by industry
to clean, alter, or separate the raw
materials of almost every product
on the market. Electronic compo-
nent parts manufacturers, for ex-
ample, use chemicals in the manu-
facture of plastics, insulators, and
electrolytes. An error here can
mean poor quality parts and, later
on, headaches for the technician.
Thus, it is only through careful
control that chemicals can meet
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by Melvin Whitmer

today’s high quality standards.
This month, we shall discuss the
chemical sensers which aid in
maintaining this exact control.
Chemicals have the property of
reacting with each other; if this
were not the case, our life would
indeed be far different. The study
of these interactions are very im-
portant to industry, and thus it is
also important for the industrial
electronic technician to develop
at least a nodding acquaintance
with the chemist’s language.
Chemicals are commonly di-
vided into acids, bases, and salts.
Salts are those chemicals which
do not attack other chemicals and
are classed as passive compounds;
however, when in solution, the
molecules diffuse throughout the
solvent, and generally serve to re-
duce the resistance of the solu-
tion. A method of controlling the
concentration is to control the re-
sistance, or the reciprocal con-
ductivity of the solution.

Conductivity-Sensing Units

One device used for sensing
conductivity is a bridge arrange-
ment with a null balance indica-
tor such as a cathode ray “eye”
(Fig. 1). The dial is calibrated in
micromhos, and solution tempera-
ture is compensated for by the
lower knob. The screwdriver ad-
justment at the very bottom is a
calibration control. When used for
continuous control, the null bal-
ance is replaced by a vacuum
tube, and the output signal is used
to alter the concentration. The in-
strument in Fig. 1 is a battery-
operated unit with a built-in
1,000-cycle oscillator, while the
unit in Fig. 2 is the AC counter-
part which operates from a stand-
ard 117 VAC source. The probe
shown with the control box in
Fig. 2 is an immersion type with a
cross-sectional area of one centi-
meter.

Mixing

Null-
senser

==
Temperature

~ Compensation
l%%c}ps Co qd‘ugtive
Generator Liquid

Fig. 3. Solu-Bridge circuit.

The schematic of the bridge
used in these instruments is shown
in Fig. 3. Note that the right leg
consists of the probe, whereas the
left leg contains the calibration
potentiometer P2. Temperature
compensation is achieved through
the use of potentiometer P1.

The conductivity measuring
unit will work with concentra-
tions of both acids and bases; how-
ever, the probes must be of a non-
reactive composition. One disad-
vantage of a conductivity test is
that chemically pure ingredients
are mandatory because an un-
wanted salt will affect the con-
ductivity as much as the desired
salt.

Oxidation-Reduction Potential

Another method of measuring
salts uses the difference of poten-
tial formed as a result of the elec-
tron and ion exchange which takes
place whenever different sub-
stances come in contact with each
other. If two probes are used, one
which becomes positive and the
other negative with respect to the
liquid, the potential difference
can be measured and used as an
indication of the relative con-
centration of salts. Instruments
in this general classification are
called oxidation-reduction poten-
tial meters.

Either metal or solution elec-
trodes may be used. Metal elec-
trodes are used for most industrial
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CLAROSTAT CONTROLS
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every tim
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CLAROSTAT MFG. CO., INC., DOVER, NEW HAMPSHIRE
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Ever notice how some capacitors
fail before their time? In just a
few weeks, especially in a high
ripple circuit, they begin to
develop hum.

This is due to loss of capacitance,
and it’s a common ailment of

capacitors with plain foil cathodes.

You’ll never have this trouble
with Mallory FP’s and popular
Mallory tubular electrolytics . . .
because they have etched cathode
construction. It’s a standard
feature of Mallory electrolytics
that insures against ‘‘missing
microfarads.”

See your local Mallory distributor
for full facts on why etched
cathode is important to you—
and to your customers!

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

S -] . Potentiometer
] Platinum

P2~ salt Solution
Porous  Electrode
Membrane

Fig. 4. Oxidation-reduction potential sen-
ser using calibrated linear potentiometer.
indicators, except in solutions
which are predominantly acid or
base. Several of the noble metals,
such as platinum, silver and gold,
are stable electrodes since they
introduce very few side reactions.
Fig. 4 is an example of solution
electrodes which form a standard
potential with the metal probe;
only the solution comes in contact
with the liquid to be measured.
The junction of the salt solution
and the liquid to be controlled
forms a potential difference which
is proportional to the ion concen-
tration of the controlled liquid.
This electrode has the desirable
feature of isolation, but requires
the use of an exchange membrane
which will pass ions and, at the
same time, maintain the chemical
difference between electrode and
controlled liquid. Also, measure-
ment of the potential difference
must be accomplished without
current flow through the liquid,
an action which would alter the
potential difference because of
electrolysis action at the elec-
trodes.

Potentiometers of the type de-
scribed in Part 2 (October, 1957)
of this series are voltage deter-
mining devices which do not re-
quire any appreciable current. In
Figure 4, the electrodes are con-
nected across the galvanometer so
that the voltage tapped from the
battery by the potentiometer op-
poses that available from the two
electrodes. When the galvanom-
eter indicates that a no current
condition exists, the electrode volt-
age and the potentiometer voltage
are exactly in balance. The latter

~can be read directly from a dial

calibrated in millivolts. Automa-
tion can be further introduced by
replacing the galvanometer with a
very sensitive vacuum tube cir-
cuit which develops an error sig-
nal for controlling the concentra-
tion of the salt in the liquid.
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pH Sensers

A refinement of the preceding
operation results in the ability to
determine acidity or baseness even
in the presence of salt ions. By
using electrodes which are sensi-
tive only to hydrogen or hydroxyl
ions, the ability to oxidize or re-
duce is limited to acids or bases.
Hydrogen ion concentrations range
from 10—! or less for an extreme
acid to an almost complete lack
of the hydrogen ion where the
concentration is 10—* or less.

In a predominantly acid solu-
tion, there are a great many free
hydrogen ions. The symbol for
hydrochloric acid is HCl. When
this acid is placed in solution, the
molecule HCI breaks up into two
ions, H+ and Cl—; thus the more
acid a solution contains, the more
free hydrogen ions there are.

The hydroxyl ion is a negative
ion formed by an association be-
tween one atom of oxygen and one
atom of hydrogen. Since the
oxygen atom has a surplus of two
electrons, the result of the OH
combination is a charge of —1;
thus, in a solution which is pri-
marily base, (for example, NaOH
sodium hydroxide) the ion OH~—
is formed, not the ion H+. In fact,
if there is a free H ion in the solu-
tion, it is apt to be captured by the
OH~ to form H,O, water.

Sorensen, in 1909, proposed a
convenient scale which has been
generally accepted for hydrogen
ions in solution. For a unit, he
selected the letter combinations
pH. His formula was:

pH = —log,, 10—*

where 10—~ denotes the hydrogen
ion concentration in the solution.
Thus, a solution with an H+ con-
centration of 10~?, has a pH of 1,
and is acid. Water has an equal
concentration of H+ =10-7 and
OH~- = 10—7; therefore, the pH of
water is 7. Bases have smaller
concentrations of H+ and larger
concentrations of OH~ ions. pH
numbers for bases range from a
pH of 8 to a practical maximum
of 14.

For pH measurement, electrodes
of both reference and glass are
used. One type of reference elec-
trode is shown in Fig. 5. A porous
container is filled with a strong
salt solution of KCl. Mercury is
placed in the bottom to form a
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Run-of-the-mill radio and television
equipment may never be called upon for
such extreme service as under-water
operation . . . but if it were, you could be
sure that Mallory Gem capacitors would
continue to deliver excellent performance.

Mallory “Gems” are tightly sealed in a mica filled
bakelite case with epoxy resin that adheres both

to case and wires . . . they withstand moisture and
exposure without change of capacity or internal
resistance. And, they’re conservatively rated to assure
complete reliability under the most severe conditions.

They’re your best bet for outstanding service in any
application—for by-pass, buffer, filter nets, or
coupling circuits. Get Mallory ““Gems’’ in all popular .
capacities and voltage ratings—from your

Mallory Distribqto_r.

P.R.MALLORY & CO. Inc

P. R. MALLORY & CO. inc.. INDIANAPOLIS 6, INDIANA
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NEW! B
MASTER CONICAL

whatever your

antenna need

#4051, $9.75 LST

N

7 HAS IT!

NEW!
FM TURNSTLE KIT
#4656, $14.95 LIST

NEW!

SPEED RIG
CORNER REFLECTOR
#4471, $8.95 LIST

NEW!
DELUXE UHF BOW-TIE
#4467 $3.95 LIST

/

(]

A copy of the brand-
new WALSCO TV
ANTENNA CATALOG

.. af your distribu=
tor or write directly
to us for it.
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and the completely new

ABE

i TV ANTENNA
CATALOG lists it!

For example, NEW |MPROVED
wizaro FRINGE ANTENNA

The finest fringe antenna you can buy—over 14 db
gain, extremely sharp directivity, smooth response,
and completely pre-assembled for instantaneous in-
stallation. Give your customers the very best—give
them the Super Wizard. #4240, $37.90 List

All these, plus 11 new conicals and 8 new UHF, have
been added to the waLsco line, making it among the
most complete and comprehensive in the industry.
Carefully engineered and as up-to-date as tomorrow,
waLsco TV antennas are your finest choice always.

WALSCO ELECTRONICS MFG. CO.

A Division of Textron Inc.
102 WEST GREEN STREET, ROCKFORD, ILLINOIS, U.S.A.
WEST COAST PLANT: LOS ANGELES 18, CALIFORNIA
In Canada: Atlas Radio Corporation, Toronto 18, Ontario

Please rush me a copy of the brand-new, free WALSCO
TV ANTENNA CATALOG.

NAME

ADDRESS

CITY ZONE STATE

Neutral
Platinum

Potassium
Chloride Salt
Solution

Porous Fiber
Composition

Mercury
Contactor

Calomel Reference Electrode

Fig. 5. Calomel reference electrode.

large contact surface with the
solution and good electrical con-
nection with the inert electrode.
The unit is called a calomel refer-
ence electrode. Ion exchange takes
place through the porous con-
tainer wall between the salt solu-
tion and the measured liquid.
Glass electrodes allow passage of
hydrogen ions only, and it is this
characteristic which allows accu-
rate measurement of hydrogen ion
concentration. Potential difference
is measured between the glass and
reference electrodes with a tem-
perature compensating resistance
placed in series.

Summary

Adequate control of chemical
reactions must include the phys-
ical as well as the chemical char-
acteristics. Pressure and rate of
flow aid in measuring quantity.
Viscosity and density are usually
end product qualities; therefore,
measurement of these character-
istics have to do with the control
exercised over production tech-
niques.

Resistance, oxidation-reduction
potential, and pH measurements
are used in the control of the
chemical reactions which take
place in the manufacture of prod-
ucts or processing of raw mate-
rials to improve their physical
qualities. Input transducers for
temperature, liquid and chemical
characteristics have been de-
scribed thus far. Part 7 will de-
scribe vibration sensers used for
flow and hidden stress detection,
grinding and soldering by agita-
tion methods and other interesting
uses for sonic and ultrasonic
devices. A
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Here General Electric Application Engineer
C. L. Taylor shows what can happen when an
old-style horizontal-oscillator tube is used in
two different TV sets. Iinage at left is completely

out of sync. To avoid this hazard, the cut-off and
other electrical characteristics of General Electric
tubes are held within limits that bring satisfactory
operation in all television circuits.

Built-in high quality of G-E horizontal-oscillator
tubes means fewer TV-servicing call-hacks!

Call-back demands from television owners are cut when
you install General Electric horizontal-oscillator tubes.

For example: tube microphonics in multivibrator
circuits can cause eccentric sync, especially when a
set such as a portable is moved or shaken. With G.E.’s
7AU7 and 12AU7, extra-heavy micas, the tight fit of
grid side rods, plate, and cathode, and sturdy over-all
construction result in minimum microphonics and a
steady television picture.

Also, uniform tube-to-tube cut-off characteristics
achieved by care in grid manufacture and rigid testing
—enable you to install General Electric types in any
receiver knowing that minimum adjustment will be
needed for superior picture performance.

Blocking-oscillator circuits require that a tube
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throughout its life be able to produce peak plate currents
10 to 15 times higher than average. In the 6CG7 and
6SN7-GTB, General Electric scores with a specially
processed high-emission, long-life cathode. Peak cur-
rent capabilities remain high; sync drift is avoided.
For every set, for every socket, G-E receiving tubes
mean greater assurance of owner satisfaction . . . and
your G-E tube distributor makes prompt delivery.
Phone him today! Distributor Sales, Electronic Com-

ponents Division, General Electric Co., Owensboro, Ky.

Progress [s Ovr Most Important Produvct

GENERAL ELECTRIC

161-1A9
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It's early afternoon. Most of
your pressing details are cleared
up. The time has come. You
should work on that dog now, but
your mind has other plans. There
is a steaming cup of java two doors
away. That tube order for next
week should be made up. Next
month’s advertising layout beck-
ons from a closed desk drawer.
A slight headache begins over
your left eye. After about ten
minutes of such musings you say
to yourself, “I just can’t get
started!”

That is the hardest part of re-
pairing a dog. Why do you hesi-
tate? Subconsciously you feel a
fight coming on. Maybe this
chassis is going to be the one you
can’t fix. With this thought in
mind, your subconscious looks for
easier jobs to do. It tries to sub-
stitute activity for purpose. The
only thing that jolts you back to
reality is the set owner making
your telephone vibrate.

These feelings are natural
enough. The main thing is to rec-
ognize them. Once that is done,
you can work out a system to
circumvent your subconscious. I
thwart my subconscious revulsion
for dogs with a simple procedure.
The system has the effect of
reducing inertia, refreshing my
memory, is orderly and scientific,
and brings the price of dog repair
bills down.

It is, by the numbers, a warmup.
One, I clean the chassis, lubricate
the controls and tuner and clean
the CRT and cabinet. Two, I ana-
lyze the symptoms, even to the
extent of making notes. Three, 1
pull a schematic out of the files
and set up all of the necessary test
equipment and tools in orderly
fashion around the chassis. Four,
I make myself comfortable. These
simple procedures may sound silly,
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How to overcome
that subconscious
aversion

1y 5 N B B

to

but you would be amazed at the
dawdling time saved, both before
and during the repair.

The Question of Inertia

Like electrons, we tend to fol-
low the path of least resistance.
Some chassis appear on our bench,
look wide open, easy to probe and
present no starting problem. Other
chassis appear still in their cab-
inets, packed in like the proverbial
sardine, bolts and screws all over
the place. These require clumsy
maneuvering before a voltage
reading can be made. We all tend
to shy a bit when we feel it's
going to be a long, knock down,
drag out repair. That’s when a
steady starting ritual is useful. It
starts you moving whether the
chassis looks easy or sickening.

Like a 17" RCA that appeared
recently on my bench. It was one
of those squash-down specials
with printed circuit wiring and
the cabinet only as large as the
CRT. One of the outside service-
men had replaced the contrast
control three times over a period
of as many months. Something
other than bad controls was caus-
ing the trouble. My job? Find it!

I hated to start, but went into
my numbered ritual. Before I
knew it, I was half way through.
I had tricked myself into starting.
The symptoms were these: There
was good audio, but abnormal
video. At a minimum setting of
the contrast control, the video
had a natural weak appearance.
As the control was advanced,
however, the picture became
smeared and washed out.

I checked the control and found
some open spots, indicating that
another replacement was needed.
I tacked one in temporarily, after
which operation seemed perfectly
normal. I studied the schematic,

trying to figure out what could
cause the control to keep opening
up. Since the control was the
cathode bias resistor, the most
likely possibility was too much
current through the 6AWS8 video
amplifier.

Using the VIVM at my elbow, I
checked the plate voltage—it was
correct. Then I checked the screen
voltage. Instead of the 78 volts
indicated on the schematic, I read
200, which would account for the
excessive conduction that was
slowly burning out the low-watt-
age contrast pot. There was a 56K
between 256 and the screen. If
it were partially shorted . . . I
measured it—56K. Then I noticed
a .47 between the screen and
-+150 and checked it with the
ohmmeter. It read ten ohms! (See
Fig. 1)

After the capacitor was re-
placed, the screen voltage dropped
down to 78 volts. The tube was no
longer overconducting, and I per-
manently installed the new con-
trast control. The video came in
crisp and clear.

As I put away my equipment
and the service manual I won-
dered how much time I would
have dawdled away if I hadn’t
used a starting routine for this
seemingly tough job.

Getting' My Memory Refreshed

When I strongly suggested (as
the boss often does) that my serv-
icemen also perform these start-
ing rituals, I received the objec-
tions, “Why take out all that stuff
—you might not need it,” “I can
fix a lot of sets without a sche-
matie,” ete.

Maybe it doesn’t work for
everybody, but I know when I go

Fig. 1. The shorted .47 increased screen
voltage and tube current, resulting in
repeated contrast control failures.
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Dependable BUSS

Here’s how — BUSS fuses help
sales and service organizations avoid
adjustments and call-backs because

. . BUSS fuses are designed to
operate properly under all service
conditions.

Selling or installing BUSS fuses
further helps protect your profits by
safeguarding you against loss of
future business that could result if
you handled faulty fuses that failed

BUSS fuses are made to protect —not to blow, needlessly m
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FUSES can help protect your profits.

to protect or blew needliessly.

The unfailing dependability of
BUSS fuses is assured by the care-
full testing of every BUSS fuse in a
sensitive electronic device. Any fuse
not correctly ecalibrated, properly
constructed and right in zll physical
dimensions is automatically re-
jected.

It is just good business to stand-

ardize on BUSS fuses. You are

helping to protect both your profits
and your reputation for quality and
service.

For more information on the com-
plete line of BUSS and FUSETRON
Small Dimension Fuses and Fuse-
holders . . . Write for bulletin SFB.
Bussmann Mfg. Division McGraw-
Edison Co. University at Jefferson,
St. Louis 7, Mo.

MAKERS OF A COMPLETE
LINE OF FUSES FOR
HOME, FARM, COMMER-
TRUSTWORTHY NamEs v CIAL, ELECTRONIC, AUTO-
ELECTRICAL PROTECTION MOTIVE AND INDUSTRIAL

W N
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PERFORMANCE
H
AFFECTED BY

LOW VOLTAGE
CONDITIONS

SELL THIS
ACME ELECTRIC

VOLTAGE
ADJUSTOR

TV sets are designed to operate best
when voltage holds closely to 115-117
volts. Overloaded supply lines (the
power industries greatest problem)
may result in a voltage drop of 10 to
15% at certain times of day. Usually
the TV set will function in a fashion
under such low voltage conditions but
with a great strain on its components.
For example; narrowing of picture,
output stage tube life shortened, fre-
quent burn-out of filaments, fuzzy fo-
cus have been traced to lack of proper
voltage.

These conditions can be corrected with
an Acme Electric T-8394M Voltage
Adjustor. Simply plug-in to convenient
outlet. Plug-in television set cord into
female receptacle built into adjustor.
Voltmeter indicates output voltage.
If voltage is incorrect turn regulating
control until proper voltage is reached
for best performance. Voltage range
95 to 125 volts. Tell your supply
dealer -you want the Acme Electric
T-8394M. No other so compact, prac-
tical, inexpensive.

ACME ELECTRIC CORPORATION
94 WATER STREET CUBA, NEW YORK

Aemo=@lloctric

TR A NS FORMEHRSTS
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through a routine for a particular
set with a particular trouble, it
gives me just the right stimulus
to review that set’s idiosyncrasies
and bring past experience sharply
into view. Even if I don’t use all
the equipment or service data,
their very presence revives past
battles with that TV. Sometimes
just that familiar moving around
brings the repair to completion.

Like a 21" Westinghouse that
had all the earmarks of a tough
dog. As I cleaned it, all of the
similar chassis jobs I've done
passed vaguely through my mind.
As I analyzed the symptoms, I
began to get a this has happened
to me before feeling. The symp-
toms were weird. The audio and
video were fine; however, start-
ing from the right, the shading of
the picture gradually changed, be-
coming completely black at the
left. It looked like-60-cycle hum
in the video turned 90°.

As I set up the scope and
VTVM, I thought that the only
way this condition could happen
was if a 15,750-cycle sawtooth was
modulating the video output. The
saw could cut off the CRT at the
beginning of each horizontal line
and allow conduction to gradually
increase during horizontal trace.

I remembered a parallel case
from a long time ago. At that time
I had found that a saw wave was
arriving at the video amplifier
plate. As I pulled out the sche-
matic, I could see my fingerprints
on it. Yes, that previous case had
also been a Westinghouse and a
similar model. It all came back.
I didn’t have.to open the sheet,
but I did. There, sure enough and
over four years old, was my pen-
ciled circle around the 2nd filter
in the power supply. (See Fig-
ure 2.)

I checked that filter in this
chassis and found it to be open.
The 120-cycle hum from the power
supply was filtered because of the
input capacitor and choke, but an
open output filter allowed some
energy from the horizontal sweep
to couple into the video. A new
80-mfd cleared up the condition.
In this case, the ritual alone had
been enough to locate the bad
part.

It's Scientific

Another complaint I hear about
performing this sort of ritual be-

To Video
Output
To Low Voltage ‘
Transformer B + 245V
l 0%0 (Feeds the
Horiz
T T Muit)
To L L
Rectifier = )

Fig. 2. The 2nd filter opened, permitting
sawtooth energy to reach video section.
fore each bench job is, “It’s too
much like school.” Personally; I
don’t consider this a drawback.
The putting together of theory and
experience to locate a bad-acting
component is a science, and
school-type scientific procedures
should be used in the process.

Sure, there are lots of jobs
where you might get away with
a hit-and-miss procedure. But
sooner than you expect, you'll
find yourself hung up, in confu-
sion and doing nothing but start-
ing into the chassis with a be-
wildered look.

I came in off the street one day
and found a new bench man who
had made the ‘“too much like
school” objection staring almost
hypnotized into the underside of
a 17" Fada, a VIVM probe lying
limply in his hand. I unloaded the
truck and refilled my tube caddy.
I heard him mutter, “It's a dog.”

Naturally, the easiest thing for
him to do was stare into the Fada,
but since he was getting paid by
the hour, I was anxious to see
action. I joined him and together
we started at the beginning of my
ritual—cleaning the chassis. Then
we analyzed the symptoms and
wrote them down. The picture
came on slowly, got darker and
darker, weaved, then blacked out.
This was true on all but the weak
stations. They came on normally,
indicating that AGC was somehow
snafued.

The test pieces called for were
the VIVM, scope and bias box.
He set them up and got out the
schematic sheet. Now that he was
unhypnotized, I left him alone and
he began moving. He clamped the
AGC supply with voltage from
the bias box. The same condition
existed, exonerating the AGC cir-
cuit and indicating that the trou-
ble should be in the tuner or IF
strip. It looked like one of the IF’s
was oscillating. This was going to
be tedious.
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3rd Video IF

2nd Video IF
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K=
_[_ 3.5
MC
21.8
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41
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Fig. 3. The 23.25-mc coil developed
shorted turns, causing a trouble that
could be likened to faulty AGC action.

About fifteen minutes were
spent tacking in, one by one, all
the bypass and blocking capaci-
tors, coils and transformers. As he
tacked in the 23.25-mc tank coil
in the grid of the 3rd IF, the con-
dition ceased. (See Figure 3.) I
wondered how much time the
staring would have consumed if
he hadn’t started the school-type
procedure.

Brings Down Dog Repair Bills

It is axiomatic that when a
soldier goes to battle, he should
have as much fire power as pos-
sible backing him up. When a TV
technician goes into battle with a
dog, he should try to have every-
thing going for him, too. Any de-
viation means taking a chance
that can consume time and un-
necessarily increase a repair bill.

One of our men was working on
a 21” RCA. When he hit the symp-
tom analyzing stage, he found that
at first the picture came on per-
fectly, then developed a bit of
horizontal instability and weave.
After that a decisive 60-cycle hum
appeared in the video. One by one,
he began exchanging tubes, feel-
ing sure that one of them ‘had
heater-to-cathode leakage and was
causing the hum. After trying
practically every tube, he was sur-
prised to find the 60-cycle hum
still existed. He looked for his
tube checker and then remem-
bered it was in his car about half
a block away. He began a different
approach.

Since there was horizontal in-
stability and weave, he examined
the horizontal sync separator
stage. The schematic showed the
AGC control to be in the cathode
of this stage. He rotated the con-
trol. Even at the extreme setting,
the signal gain was excessive. He
began reading voltages. Instead
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SINGLE MASTER
CONTROL has all
outputs pictured in
color. Shows what
you should see on
TV screen.

HINGED SIDE PANEL
opens for fine ad-
justments and main-
tenance. Allows use
from shelf or bench.
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See your Electronic Distributor, or write

SIMPSON ELECTRIC COMPANY

5200 W. Kinzie St1., Chicago 44, .
Phone: EStebrook 9-1121
In Canada: Bach-Simpson Lid., London, Ontario
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GENERATOR
MODEL 430

PROVIDES TRUE 100% SATURATED NTSC
SIGNAL— Here’s the new color bar generator you've
heard so much about. It’s literally packed with fea-
tures to save you time, to do more jobs, to operate
simply. And what’s more, Model 430 will service any
color-TV receiver— past, present, or future. You’ll
find it to be the finest, most complete instrument of
its type.
IMPORTANT SPECIFICATIONS

Exceptional Range of Outputs—Y; chroma;
color bar (8 bars simultaneously— color phase accu-
racy, =5°); R-Y; B-Y; R-Y and B-Y simultaneously;
I; Q; I and Q simultaneously; G -Y at 90° (demod-
ulator color phase accuracy, +3°); sync and burst;
horizontal sync; high level 3.58 megacycle output;
high level modulated RF output; positive or negative
video output. 4.5 Megacycle (crystal controlled)
marker for proper tuning.

Chroma Level Switch—0 db for checking older
style receivers and some current models; -6 db for
video check of newer receivers using vestigial IF align-
ment; —15 db for checking color sync lock under weak
signal conditions. Variable chroma control position
for other chroma levels.

Color Bar Display Pattern —Left to right: red,
yellow, green, cyan, white, magenta, blue, black.

Model 430, complete with Operator’s 00
Manual and Leads . . . . . . s395

Ray R.Simpaon
over § () vears
AN THE INSTRUMENT BUSINESS

WORLD'S LARGEST MANUFACTURER OF ELECTRONIC TEST EQUIPMENT

41



eafuriﬂg
m F - QUALITY
| 4:? /C&/
A TECHNICIAN / df'”
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4
HAND TOOLS . . . and | /
XCELITE HAS THEM!

XCELITE hand tools are designed and made
especially for the professional Radio, T.V.,
and Electronic technicians . . . the screwdriver
blades are skilfully forged of A.LS.I. 6150
Chrome Vanadium steel . . . the nutdriver sockets are “precision formed”. Handles are of
genuine XCELITE plastic, correctly shaped, full “man” size for perfect grip and balance.

Available in a variety of regular and special types and sizes for greater utility and
performance . . . remember XCELITE for the finest tools first!

Call or see your distributor today . . . get acquainted with XCELITE quality,
also check the complete line of XCELITE quality tools for new items. or
replacements that will bhelp you do your job easier and faster.

XCELITE, incorporaTED 0 .
Jon

Dept. Q, Orchard Park, N. Y.
In Canada: Charles W. Pointon, Ltd.
6 Alcina Ave., Toronto, Can

LOOK TO

Because Wright Wire
Strand comes to you pre-
measured and uncoils with-
out snarling, it gives to you
unique economy. Quality
wire, perfectly stranded
and heavily galvanized,
the bright Wright

way. SAVE with
Wright.

Prompt deliveries from stocks in Worcester, Chicago,
Atlanta, New Orleans, Houston, Dallas and Los Angeles.

G. F. WRIGHT STEEL & WIRE CO.

249 Stofford St. e  Worcester, Mass.
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1 12AU7
Horiz Sync Sep

Fig. 4. The 8200-ohm plate load had in-
creased to 200K, dropping the plate
voltage and causing a weave that was
accentuated by rotation of AGC control.

of the +259 that was supposed to
be on the plate, he measured only
a hundred. Measurement of the
plate resistor indicated its value
to be 200K instead of the pre-
scribed 8,200 ohms. (See Figure
4.) He replaced the resistor and
checked the performance of the
set. Part of the weave and ‘all of
the horizontal instability had dis-
appeared, and the AGC control
worked normally again. But the
60-cycle hum in the video re-
mained.

He began examining the tube
socket bases to determine if one
of them might in some way be de-
fective, causing heater-to-cathode
leakage. He examined and ex-
amined, yet the hum remained.
Time kept right on moving and
the repair bill kept getting higher
and higher. As a last resort, he
walked to his car and got his tube
checker. In a few minutes he
found the trouble. Both the first
and second IF’s had heater-to-
cathode shorts. The substitution
check didn’t uncover this fact be-
cause he hadn'’t tried them simul-
taneously.

There is no room for anything
but laboratory-type efficiency on
your bench. Many service prob-
lems are so highly complex and
require so much attention that
great gobs of time are wasted un-
less your test equipment and tech-
nical information are at your
fingertips when you need them. In
the interest of eliminating inertia,
you must set up completely for
each new projected repair before
you start, utilizing all your past
experience, and being orderly and
scientific in your analysis. A
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WESTINGHOUSE HELPS
TV SERVICEMEN
“GET A FAIR SHAKE!"

just like the one
yow have [

b, Wcstingho”c
e
T ToRTyRg
‘Csrin, oy

rhose are the rhings rhat happen .
WA I TG G e wscike.

afways
on cofl wigit, in
youn reighborhood .

\ He's 0. TV sonvics, denton.. .

“Build Consumer Confidence” Promotion

Today most people are unaware of the buy they get in
TV and radio service. Now, Westinghouse helps you edu-
cate them with a program designed to win you friends and
influence sales! You get a complete kit free! Keystone of the
promotion is the mailing piece shown left. It describes how
many hundreds of parts there are to check . . . how much
knowledge it takes to be a serviceman . . . equipment
costs . . . ete. It shows how TV servicemen, like doc-

\ tors and lawyers, constantly study to keep up with
/ advances. In addition you get window displays,
/ streamers, everything you need —all free! Don’t
/ DEALER IMPRINT wait, put this promotion to work for you now . ..
/ CALL YOUR WESTINGHOUSE DISTRIBUTOR

/ v,
NAYAL” YOU CAN BE )
' sure..ens YWEStinghouse
Electronic Tube Division - Elmira, New York
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by Thomas A. Lesh

Although automatic frequency
control circuits have been used
successfully to counteract fre-
quency drift in many other types
of oscillators, the AFC principle
has not generally been applied to
the local oscillators of TV re-
ceivers. Perhaps the advantages
of AFC for television tuners have
been outweighed by the difficul-
ties of obtaining a feedback signal
that will accurately control the

oscillator frequency. This problem
is complicated by the odd-shaped,
wide-band response curve of the
video IF and detector stages of a
TV set.

Nevertheless, tuner AFC would
offer one real advantage that has
recently become very important—
it would greatly simplify the op-
eration of remote-control channel
selectors. Consequently, a work-
able AFC system (automatic fine

=.automatic

tuning

tuning or AFT) has been com-
mercially developed and is avail-
able this year.

This system, being used on
Westinghouse Chassis V-2372/-82,
is built around an unusual fine-
tuning circuit incorporated in a
new Standard Coil “Neutrode”
tuner. This circuit, which includes
a crystal diode, is shown in the
upper left of Fig. 1. The diode and
two 5-mmf capacitors are wired in

3
2
(D eAus
Green AFT Diode

' 000 = : AFT Amp
At 1000
e S0mfd i :L mmf

25V

25K *

! 220mmf
I I
4.7 a7 _L
mmf mmf
From
Plate of
_______ Video Amp =
_L AFT 10
?nor[r{f S2 500K meg
= tocal , Fringe
4.8
me M _l_ 1000 100K 130V,
mmf s 9
- 100 From Video
560 Det Load
130v .
To Ist IF - - _LUO47 1.8K
Input Circuit to Tuner :T]:

130V

Fig. 1. Automatic fine tuning circuit of Westinghouse Chassis V-2372.
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o $169 95 e
INDUCED WAVEFORM

MODEL 850

Top-0’-Chassis Troubleshooting . . . greatest
servicing advance in years!

Perfect for Portable TV

localizes defectivé stage in entire TV re-
ceiver in less than 5 minutes—without a direct
circuit connection. Adapts any 'scope for spot-
ting defects quickly by the modern, easy-to-
use Induced Waoveform Method. Unique,
Phantom Detector Probe makes any tube a
convenient test point. Just slip probe suc-
cessively over each tube, then view and trace
waveforms on scope from antenna thru RF, IF,
audio, video & sync. Speeds servicing of TV,
radios, amplifiers, instruments, industrial ond
laboratory equipment tool Compatible for
color. Phone jack for audio monitoring.

| $89.95 Net
INTERMITTENT CONDITION

MODEL 828

Pinpoints Intermittents without
waiting...cooking...or freezing.

Exclusive new principle makes any TV or radia
super-sensitive to intermittents and noisy com-
ponents . . . without waiting for breokdowns.
Saves time ond bench space. Cuts callbocks by
detecting borderline components before they

WinlroniX

M ANALYZERS

Electronic “Wonder Drugs”
for
Troubleshooting Pains

3///»

Here are the instru-
I ments you need to diag-
nose ailments fast and
profitably in today’s
complicated—often inaccessible-TV, radio & hi-fi sets.

These four Wintronix Analyzers swiftly turn
wasted trouble-shooting time into profitable parts re-
placement time on more and more jobs. Obscure
radio and TV faults get tracked down fast by Win-
ston’s specialized reference signals and measurements.
Like X-rays, they quickly give a complete picture of
circuit operation—at far lower cost, with fewer cir-
cuit connections, and with less set-up time than with
separate conventional instruments.

Today, issue a prescription to yourself for a health-
ier servicing business—see and try these new Win-
tronix Analyzers at your local parts distributor or
write for detailed literature.

foil. Special Wintronix Probe and capacity
pickup oftochments let you hear intermittents
thru built-in speoker.

ol AGC CIRCUIT

MODEL 325

B
P

Fool You Any More!

Saves hours by detecting hord-to-find AGC foults thot moy
Jook like sync trouble, etc. Furnishes standard, odjustoble r-f
signal to ontenna; monitors AGC oction; checks AGC buss for
opens and shorts; measures action of gated pulse systems;
supplies AGC bias to restore operation by substitution.

WINSTON ELECTRONICS

AGC Troubles Won't

SWEEP CIRCUIT

MODEL 820

Rapid, Dynamic Sweep
Testing

$69.95 et —

Completely troubleshoots entire sweep circuits ond restores
raster by substituting for defective stage, Tests all fiybacks
ond yokes for continvity ond shorts. Self-calibroting. Com-
potible for color.

Model 915/960 Adapter converts Model 820 to o Sync Circuit
Analyzer for signal substitution of vertical and horizontal sync
pulses. $14.95 Net

IN c-

4312 Main Street, Philadelphia 27, Pa.
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WILL YOUR REPLACEMEN

I & C086:06sIst007 |
e J BURN OUT AGAIN?

Not if you use —

" CIRCUIT TESTER

i
' Save costly u:ll backs
by testing the circuit
before replacing
fuse, fuse resistor or
circuit breaker.

Lt = ead]

Individual scale for
each value fuse re-
sistor — no inter-
pretation, just read
inred orgreenarea. 3
line current

% Measure -
and up to 1100 wotts of 4
power at 115 volts using &

line cord ond socket.
* Two convenient current
ranges — O to 2 amps and
0 to 10 amps. Test leods
clip in place of fuse ar fuse :
resistor. .
% 5 ohm, 10 wott resistor pr
domage ond simulates operating conditions.

As Recommended by Leading Manufacturers
Mf
| % ""SERVICE
M INSTRUMENTS CORP,
L 171 OFFICIAL RD., ADDISON, ILL.

Cut out this ad now for further infarmation

k. The NEW SENCOREl

I"FUSE-SAFE")

events TV (ircui'l

/

TELEVISION
TUBE-SAVER

Complete

List Price $4.95

Model 125, 100-250 Watts
117 Volts AC or DC

Stop Annoying Call-Backs

By absorbing damaging in-rush cur-
rent so destructive to television and
Hi-Fi tubes, the Tube-Saver elimi-
nates 9 out of 10 callbacks by more
than tripling the life of all tubes . . .

Model 101-:2—~100-300 watts, $1,85 List

WUERTH SURGISTOR

A new component easily installed by
a serviceman to reduce call-backs by
eliminating surge current damage to
television and Hi-Fi tubes.

Already available from:
Chicago Allied Radio
New York Lafayette Radio

AND OTHER DISTRIBUTORS
THROUGHOUT THE COUNTRY

Wuerth Tube-Saver Corp.

9125 Livernois Ave., Detroit 4, Mich.
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series across the oscillator tank
circuit. On positive peaks of oscil-
lator voltage, the diode conducts
and charges the capacitors.

If no discharge path exists
across the crystal during its non-
conducting interval, the capaci-
tors will attain and hold a peak
charge which will cause the crys-
tal to cease conducting entirely.
Then the fine-tuning circuit will
appear open and will have no
effect whatsoever on oscillator
frequency. On the other hand, the
crystal will conduct periodically
if a portion of the charge which
it places on the capacitors leaks
off through some discharge path.
In this case, the crystal circuit
will act as a capacitive shunt
across the oscillator tank and will
lower its resonant frequency.

A “minimum” discharge path is
provided in the circuit of Fig. 1
by the 1.5-mmf capacitor across
the crystal, and variable circuits
outside the tuner can also be
placed in parallel with the crystal
to increase the discharge rate of
the 5-mmf capacitors as needed.
The simplest of these external cir-
cuits is a potentiometer used as a
front-panel fine-tuning control.
When this is turned to a lower
resistance setting, the time con-
stant of the fine-tuning circuit
is reduced and the capacitors
discharge to a greater degree
between charges. The crystal
therefore conducts more heavily
on positive peaks of oscillator sig-
nal, the effective shunt capaci-
tance is increased, and oscillator
frequency is shifted downward.
Incidentally, the potentiometer
may also be located in a remote
control box and connected to the
TV receiver by a cable.

If the variable resistance in
series with the 5-mmf capacitors
were replaced by an external
source of wvariable current, it
could also be used to control the
oscillator frequency. In fact, that
is the operating principle of the
AFT circuit.

Current flow through the AFT
loop is regulated by conduction of
the diode-connected triode section
of a 6AUS tube. In turn, the diode
is controlled by a signal derived
from the video detector and am-
plifier outputs. A pentode AFT
amplifier (the other section of the
6AUS8) is used to convert the

47.25

Megacycles

Fig. 2. IF curve of receiver with AFT.

video signal into a form usable by
the diode. That is, it senses
whether or not the picture and
sound carriers in the IF output
signal are at the correct points on
the IF response curve and “in-
forms” the diode of the amount
and direction of any error. The
pentode serves also as a sound IF
amplifier. Connected to its plate
1s a capacitive voltage divider
from which a 4.5-mc sound signal
is fed to a 3BN6 detector.

The IF response curve of the
AFT-equipped set, shown in Fig.
2, is slightly different from that of
a conventional receiver for the
sake of more efficient AFT opera-
tion. The picture-carrier side of
the curve is normal, with the
45.75-mc marker approximately at
50%, but the sound trap is not
tuned exactly to the sound-carrier
frequency of 4125 mc as is
usually the case. Instead, it places
a “notch” in the response curve
at 40.8 mc, and the sound carrier
comes in on the steep side of the
curve. This carrier position has
two advantages:

1. A slight drift of oscillator
frequency in either direction
will cause a linear shift in
the frequency of the IF
sound carrier and thus a
linear change in correction
voltage. The IF carrier fre-
quency can shift either up or
down from its correct posi-
tion. This will conveniently
indicate whether the oscil-
lator is drifting too high or
too low.

2. The steepness of the curve
insures a relatively great
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change in the sound-signal
output at the video detector
for even a slight shift in os-
cillator frequency. This pro-
vides greater AFT sensitivity
than would be realized if the
sound carrier were riding in
and out of a shallow notch.

Since the amplitude of the
sound carrier is higher than it is
in most receivers, sound interfer-
ence in the video signal might be
expected; but this is taken care
of by keeping the carrier quite far
down on the side of the curve and
also by the use of a 4.5-mc trap in
the picture tube input circuit.

As shown by the dashed-line
portion of the curve in Fig. 2, the
response can be slightly modified
for fringe-area operation. This
special case will be explained
after the normal operation of the
circuit has been fully described.

Details of Operation

When the front-panel fine-tuning
control is rotated to the maximum-
resistance position (fully counter-
clockwise), the AFT is activated
by two switches ganged with the
control. SIA opens a ground con-
nection in the grid circuit of the
AFT amplifier, allowing a signal
to arrive at the grid from the
video detector load circuit, and
SIB inserts a 680-ohm resistor R2
in parallel with R1, the 10K-ohm
plate-load resistor of the pen-
tode.

With the AFT circuit function-
ing but no signal applied to the
receiver, the AFT diode does not
conduct; therefore, the fine-tuning
control and its series resistor form
the only external load on the
crystal-diode circuit. Under these
conditions, the oscillator operates
approximately 1.5 mc above the
“correct” frequency, and the crys-
tal circuit generates a DC poten-
tial of —6to —8 volts as measured
across the fine-tuning terminals of
the tuner. This voltage plays a
part in determining the bias on
the diode tube.

Observe that the plate and
cathode of the diode are both
returned to the 130-volt B+ bus
instead of ground. On the cathode
side, the crystal voltage and the
drop across R3 are series aiding,
making the cathode less positive
than B-+. Opposing these voltages
is the drop across the plate-load
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The new
RCA WT-110A

AUTOMATIC ELECTRON

TUBE TESTER

for Speedy,
Automatic Testing

Insert punched card...

pull power lever...

USER PRICE {optional}
Prices higher in Hawaii and Alaska

read meter...

fast as A-B-C. You save time because the WT-110A sets
up all pin connections and tube-testing voltages avfo-
matically by means of punched, computer-type test cards.

® checks tubes for transconductance, gos,
shorts, and leakage between elements.

@ virtually obsolescence-proof. Do-it-your-
self card punch and unpunched cards
available for preparing your own test
cards... keeps card file up-to-date eco-
nomically.

@ automatically sets up ALL socket connec-
tions, and ALL operating voltages—such
as heater, signal, plate and screen and
bias voltages {both fixed and cathode).

automatically selects correct test condi-
tions from 220 different heater voltages
{from 0.1 volt to 120 volts} at currents
up to 4 amps., 10 bias voltages, and 11
values of cathode resistance.

@ tubes, such as rectifier types, tested un-
der heovy load curcents (up to 140 ma
per plate).

@ high-and-low sensitivity ranges for gos

and leakage tests.

@ 12.volt plate and screen supply for test-
ing new auto-radio tubes.

® meter protected against burnout.

@ test card provided for checking instru-
ment.

® 239 pre-punched cards supplied with in-
strument, cover 95% of currently active
TV tubes. Pre-punched accessory cards
availdble.

Now...at your RCA Distributor!

RADIO CORPORATION OF AMERICA

® Electron Tube Division

Harrison, N. J.

47



A o

4 ) o .
get the straight facts
on <urrent model

TAPE RECORDERS

MANUAL”

VOL. 1

/

""" Looking for unbiased facts
about various makes of tape recorders?
This is the book that shows you the
“inside story”—nosales pitches — just
down-to-earth descriptions and illustra-
tions of all mechanical and electrical
features and how they work.

Sams “Tape Recorder Manual”, Vol.
1, covers tape recorders and players
produced in 1956 and 1957 by the fol-
lowing manufacturers: Ampex, Bell-
Sound, Columbia Records, Ekotape,
Ellamac, Magnecord, Silvertone, V-M
and Wilcox-Gay.

Presents complete authoritative data
on each. model: exclusive ‘“exploded”
views of all mechanical parts; details of
each adjustment and control; complete
operating instructions; photographs of
all external and internal parts; com-
plete wiring diagrams and replacement
parts lists. Includes tips on how to avoid
and cure troubles such as wow, flutter,
failure to erase and others. Shows you
how to disassemble and assemble each
recorder and how to check for source
of trouble. A valuable book for every-
one interested in tape recorder design,
operation and servicing. 148 pages; 81
x 11”7; profusely illustrated.

PRICE

ONLY $295

SEE THIS AUTHORITATIVE BOOK
AT YOUR SAMS DISTRIBUTOR OR
MAIL COUPON TO HOWARD W. SAMS

£

Howard W. Sams & Co., Inc., Dept.3-BB8
2201 E. 46th Street, Indianapolis 5, Ind.
Send me Sams “Tape Recorder Manual” Vol. 1, for
10 days FREE examinotion. In 10 doys | will pay for
the book, plus smoll delivery cost, or return postpaid.
We pay defivery costs if you remit with this coupon,
same return privilege.

City groevssinn o iTanmins bt oi% & 55 Zone....State........

circuit of the AFT pentode, which
makes the diode plate also less
positive than B+. The plate-load
drop is relatively large in the
absence of an input signal because
the pentode is conducting heavily.
As a result, the diode plate is from
0.5 to 1.5 volts negative with
respect to the cathode, and the
AFT loop is an open circuit.

Reception of a signal triggers
an immediate and drastic drop in
oscillator frequency. Since the
initial frequency is 1.5 mc too
high, the sound carrier will fall
at 42.75 mc instead of the normal
41.25 me. As shown in Fig. 2, this
point is near the top of the re-
sponse curve, and a strong sound-
carrier signal will therefore ap-
pear in the video detector output
circuit. This signal develops a
negative DC output of several
volts, which is passed along to the
grid of the AFT amplifier for the
purpose of increasing the bias on
this tube. AFT plate current de-
creases (or is cut off entirely),
and the voltage drop across the
plate load becomes less. The plate
voltage of the diode then shifts in
a positive direction and the diode
conducts heavily, loading the fine-
tuning circuit and rapidly lower-
ing the oscillator frequency.

At first, the picture-carrier sig-
nal does not get through to the
video detector at all, because its
initial frequency of 47.25 mec is
down in the “notch” created by
an adjacent-channel sound trap.
When the oscillator frequency be-
gins to shift, the picture carrier
rises toward its normal position on
the slope of the response curve.
At the same time, the sound car-
rier drops down the steep slope on
its side of the curve. The average
DC voltage at the detector then
becomes somewhat less that it was
at first, but a 4.5-mc beat begins
to be developed because both car-
riers are present. This 4.5-mc sig-
nal takes over a large part of the
job of “zeroing in” the local oscil-
lator on the correct frequency and
keeping it there.

The beat signal is amplified by
the video output stage and then
applied to the grid circuit of the
6AU8 pentode section—which, by
the way, is tuned to 4.5 mec. The
pentode provides additional gain,
and the AFT diode conducts on
positive swings of the strong sig-

nal which appears in the plate
circuit. The system automatically
seeks a point of equilibrium which
is determined partly by the ampli-
tude of the 4.5-mc signal and
partly by the DC grid bias derived
from the video detector output.
In other words, the diode auto-
matically conducts just enough to
maintain the oscillator frequency
at the right value. If the oscillator
drifts too high, the periods of
diode conduction are lengthened
and more correction current is
supplied; on the other hand, a
decrease in oscillator frequency
causes shorter periods of conduc-
tion and forces the control circuit
to “let up” slightly.

Fringe-Area Operation

AFT - equipped Westinghouse
sets have provisions for adjusting
system performance for either lo-
cal or fringe-type reception of in-
dividual channels. A switch (S2 in
Fig. 1) is operated by 12 plastic
sliders on a ‘“program wheel”
fastened to the automatic tuning
motor. Each slider may be placed
either in an outer “local” position
or a middle “fringe” position, as
well as a third position which
causes the motor to bypass the
channel entirely.

The object of the switch circuit
is to alter the oscillator frequency
for fringe reception in such a way
that the picture carrier will come
in at a higher point on the re-
sponse curve, giving every possi-
ble bit of picture gain. At the
same time, the low-frequency side
of the curve must be modified as
shown by the dashed line in Fig.
2, so that the sound carrier will
remain on the slope rather than
dropping into the 40.8-mc “notch.”
This is essential to maintain good
AFT action and adequate sound
amplitude.

The curve shape is modified by

" Off hand I'd say she's overheating, Umlakk. "
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Fig. 3. Potentiometer for AFT adjustment.

disabling the trap. The AC ground
connection through the 1,000-mmf
capacitor on the “Local” side of
S2 is removed, and a connection
via a .0047-mfd capacitor and the
56-ohm resistor R4 is substituted.
As a result, the dip in the curve at
40.8 mc is replaced with a gradual
slope.

To utilize this new curve prop-
erly, the picture and sound
carriers must be decreased in fre-
quency. For example, the IF pic-
ture carrier should be moved
toward 45.0 mc to put it near the
top of the curve. Since the oscil-
lator operates above the incoming
signal, the desired effect (i. e,
lowering the difference frequency
fed to the IF strip) is secured by
reducing the oscillator frequency.
The simplest way of doing this is
to make the AFT diode conduct
more heavily. S2 steps up diode
conduction by removing R2 and
R3 from the circuit loop which
establishes the DC potential on
the diode. The net effect of elimi-
nating these resistors is an in-
crease of several volts in the
positive potential on the diode
plate. In summary, the different
circuit constants in “Fringe” posi-
tion cause the AFT system to
stabilize at a lower oscillator fre-
quency.

AFT Off

The AFT system is disabled
simply by rotating the fine-tuning
control clockwise. S1A then closes
and shunts to ground the connec-
tion between the video detector
and the AFT pentode; in addition,
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S1B opens and removes R2 from
the AFT plate-load circuit. Since
the total load resistance is in-
creased, the plate voltage of both
the pentode and the diode will
drop from over 100 volts to 60
volts or less. This strongly biases
the diode in the nonconducting
direction, and it also causes the
pentode to operate as a limiter for
improved noise immunity of the
sound signal.

Servicing Pointers

Since any voltage unbalance in
the AFT loop will render the sys-
tem unable to pull in a clear pic-
ture, a control is provided so that
the system can be brought exactly
into balance. This potentiometer
is located electrically in the grid
circuit of the AFT pentode. Mech-
anically, it is located on one of the
support rails that rise above the
horizontal chassis, as shown in Fig.
3. Before attempting to adjust this
control, the technician should
make sure that S2 is not being
thrown into the “Fringe” position
on some channels by mistake. The
condition of the 6AU8 should also
be checked.

In most cases of trouble involv-
ing the AFT loop itself, manual
fine tuning will still operate nor-
mally. If it does not, the crystal
circuit or other components in the
tuner should be checked.

By the way, care should be
used in probing around the AFT
system, since all parts of it except
the pentode grid circuit are more
than 100 volts above ground.

The purpose of the chokes. con-
nected to the crystal diode termi-
nals is to keep RF inside the tuner
and thus prevent oscillator radia-
tion.

The AFT can sometimes com-
pensate for tilt or distortion in
RF-IF response. For example, a
sag on the picture-carrier side of
the curve will cause the AFT to
shift its equilibrium point to a
lower frequency in an attempt to
move the carrier higher up the
curve. This self-correcting charac-
teristic of the AFT system is by
no means foolproof, however. The
technician should pay careful at-
tention to proper alignment of an
AFT-equipped receiver, being es-
pecially sure to tune the traps in
the IF strip to the correct fre-
quencies. A
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AXIAL-LEAD RESISTORS

Vitreous-enameled, power-type, |
axial-lead units designed to withstand
high temperatures. |

LITTLE DEVIL®

COMPOSITION RESISTORS

Meet all MIL-R-11A requirements.
Available in 13, 1, and 2-watt sizes in
all standard RETMA values.

BROWN DEVIL®
RESISTORS

Vitreous-enameled. -
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