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ANTENNAS « ANTENNAS « ANTENNAS

A-8121 List
Single Bay  $29.95

A-8122
Two-Bay 59.95

G-C TELCO INLINE

VHF pre-assembled, for most
areas. Color & black-and-white.
A-9046—Single Bay, List

Y, " elements.. .$ 9.95
A-9047—Two-Bay,

‘ elements 19.95

A-9048—Single Bay,

%' elements. 7.95
A-9049—Two-Bay,

% “ elements 15.95

THE GOLDEN
INVADER
Super sharp directlvi:y for
VHF fringe areas, UH
mary areas. Snap-lock
design; gold anodized. For
color or black-and-white.

pri-

G-C TELCO FOLDED
HI-LOW DIPOLES

Pre-assembled, all VHF
channel styles for primary
and near fringe areas.

List
A-250-% " elements. $ 9.95
A-253-% “elements. 10.70

G-C TELCO 5 ELEMENT SINGLE

CHANNEL YAGIS

Pre-assembled VHF, custom-cut for each

channel.

A-302 to A-313 {Channels 2 to 13, respec-
tively) ... List from $5.75 to $12.50

FM DIPOLE

Pre-assembled, covers entite FM band

88 to 108 megs. A-8163. .. . .List $9.25

TELCO ROOF MOUNTS

G-C TELCO WHizZ

High gain, super-sensitive fringe
area antenna. Color and black-
and-white. i
A-B141—Single Bay
A-8142—Two-Bay. ..

G-C TELCO SPEED-RIG

High gain conicals with fast
‘‘snap-open’’ assembly
A-273—8-element, List

Single Ray
A-274—8-element,

Two-Bay 17.95
A-270—10-element,

Single Bay. . . 9.75
A-272—10-element,

Two-Bay.... . . 19.95

G-C TELCO
RANGER N\
SERIES CONICALS

Rugged, pre-assembled, straight
back types.
A-100-—6-element, List

Single Bay
A-102—6-element,

Two-Bay. ... ... 11.40
A-110—8-eiement,

Single Bay. 5.75
A-112—8-element,

Two-Bay
A-120--8-element (all

long), Single Bay  6.50
A-122—8-element (all

long), Two-Bay. . 13.40

ANTENN

GIVE YOU THE

G-C TELCO CORNER
REFLECTORS
High gain UHF, completely
pre-assembled; fringe and
difficult primary areas. Ail-
aluminum.
A-8979—DeLuxe, List
Single Bay $ 9.95
A-8980—DeLuxe,
Two-Bay . 19.95

TELCO CHIMNEY
MOUNTS

&

TELCO LIGHTNING
ARRESTORS

The most complete line of anten-
nas you'll find anywhere! Make
sure you can satisfy every installa-
tion requirement . . . choose G-C-
TELCO for the newest as well as
the proved tried-and-true in
antenna performance. Ask for
complete details at your jobber . . .

or write direct.

INDOOR ANTENNAS, T0O! »

G-C TELCO DO-IT-YOURSELF

ANTENNA KITS

Choice of regular G-C
Telco Antunnas plus
all necessary
mounting hardware
and instructions

TELCO ELECTRONICS MFG. CO..

Division of Textron Inc.

Weste>rn Plant: Los Angeles 18, California -«

Main Plant:.ROCKFORD, ILLINOIS, U.S.A.

A COMPLETE LINE OF G-C TELCO POWER PACKED ANTENNAS
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o PREVIEWS of new sets L0

Airline Model WG-5062B

Here’'s a new 21” console with VHF
tuning, dual front speakers, and vertical.
ly-mounted chassis. The “hot” chassis,
powered by two selenium rectifiers, is
well spread out and conventionally
wired. All tubes of the series string are
easily accessible, including the 10DE7
vertical oscillator-output. 3DKé6’s are
found in the 1F’s, while the video detec-
tor stage employs a crystal diode. The
plug-in fusible resistor shown has a
value of 7.5 ohms, and protects com-
ponents in the B+ circuit against heavy-
current damage.

The 1K3 high-voltage rectifier is
housed in a shielded compartment with
the flyback transformer. The door of the
compartment merely slides upward as
shown. A 90° yoke plugs into the chassis
pan just left of the high-voltage cage and
is supported only by a clamp on the neck
of the CRT. A beam aligner resembling
an ion trap is used in some models of
this line. This device fits over the neck
of the picture tube and aids in focusing
the beam.

In the lower right section of the chas-
sis, you'll find the adjustments for the
horizontal AFC system. Instead of a
single coil form with adjustments at both
ends, the frequency and waveform coils
are mounted separately and are acces-
sible from the back of the set. When it
becomes necessary to adjust the wave-
form coil, an oscilloscope should be
used. As standard procedure, the combi-
nation saw- and sine-wave should have
peaks of equal amplitude with the pic-
ture in sync. For convenience, a scope
test point is brought out through a 10K-
ohm series resistor between the two
coils as shown.

The strange-looking device pictured in
the closeup is known as a Tube Saver.
Located on the chassis above the fusible
resistor, it controls warmup of the series
string tubes and automatically times the
application of B+ to the receiver. The
unit is essentially a resistive element that
actuates a thermal-type switch. A small
screw is provided for delay adjustment
of the switch, but this is set at the factory
and should -not be disturbed.

This receiver uses one of the relatively
new Fireball Standard Coil tuners. Tele-
scoping-type shields are employed on
both the 2BN4 RF amplifier and 5CGS8
converter tubes. To adjust the oscillator
slug for each channel, the chassis must be
removed from the cabinet. A single hole
is provided in the tuner cover (not
shown).

February, 1959/PF REPORTER |



DuMont “Northfield 21’
Chassis RA 502

Operating controls for this 21” con-
sole are positioned on top of the wooden
cabinet and extend upward from a single-
pan vertical chassis. The “hot” chassis,
having series-string tubes, is hand-wired
and drives a 21DAP4, 110° picture tube.
One of the latest tube types employed is
a 5CZ5 in the vertical multivibrator-out-
put section. Following the three-stage IF
strip, you'll find a crystal diode employed
in the video detector circuit. The red
push button located on a small panel
above the high-voltage cage is the man-
ual reset for a circuit breaker in the
power supply. This device does not pro-
tect the tube filaments, however, and all
tubes will ‘light even with the breaker
open. The series filament circuit connects
directly to the AC input through a 50-
ohm, 25-watt resistor.

Taking a closer peek at the power
rectifier unit, you'll discover that the two
germanium diodes are mounted on a
strip of metal for efficient heat dissipa-
tion. The unit is all one piece and snaps
into two small cutouts in the chassis.
For replacement, merely unsolder the
three exposed leads, plug in the new
unit, and reconnect in the circuit. Besides
a circuit breaker, the B+ supply also
has a 12-ohm, 20-watt series resistor lo-
cated on the wiring side of the chassis.

The horizontal frequency set is a
coarse adjustment electrically in series
with the hold control. The horizontal
oscillator or ringing coil is beside the
high-voltage cage and requires a hex-
ended tool for adjustment. The piece of
metal foil inside the cabinet is not part
of a built-in antenna system. It shields
the cabinet from heat radiated by the
horizontal output tube, which is posi-
tioned fairly close to the veneer at this
point.

The safety glass for this model can be
cleaned from the front by removing four
wood screws under the bottom trim strip.
The strip comes off as shown, and the
glass can be pulled forward at the bot-
tom, then down and lifted out. After re-
moval of channel-selector and fine-tun-
ing knobs, tuner-oscillator slugs are ac-
cessible through a hole at the front of the
tuner housing. Set the fine tuning so that
the flat side of its shaft faces toward the
side of the cabinet. Using an insulated
alignment tool, adjust each oscillator
screw for best picture and sound.

2 PF REPORTER/February, 1959
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Muntz Model 17PS
Chassis "'J’"’

This new portable, clad in a three-
piece metal cabinet, has all its operating
controls grouped inside a large channel-
selector knob. Although the chassis is a
complete assembly, it has two major sec-
tions one mounted vertically along
the side of the cabinet, and the other
horizontally across the bottom. Of the
three service controls on the rear of the
set, two are screwdriver adjustments
vertical size and linearity. Since the
chassis is connected to one side of the
AC line, the manufacturer has placed
insulation between the chassis frame and
the metal cabinet. When servicing the in-
strument, take care that all insulators
are intact before returning it to the
customer.

Opening the back door of the high
voltage cage by sliding it to one side as
shown, you can gain access to the 1K3
rectifier. This tube mounts upside down,
and since its plate cap comes so close
to the flyback, a taler tube such as a
1B3 cannot be used as a substitute. A 36-
ohm, 15-watt resistor, located directly
behind the high-voltage compartment, is
connected in series with the filament
string. If it opens, all tubes will fail to
light.

A single silicon rectifier powers the 11-
tube chassis, which in turn drives one of
the newer short-neck, 90° picture tubes.
Two crystal diodes are employed in the
sound discriminator stage, and a SBWS8
serves both IF and horizontal AFC cir-
cuits. A 5-ohm fusible resistor, protect-
ing the B+ circuitry, plugs into a termi-
nal board on top of the chassis just be-
hind the audio output transformer. One
of the latest features in this chassis is
the new Sarkes Tarzian Hot Rod tuner.
The housing of the turret-type unit meas-
ures only 212" x 3% ” x 2”, and the cir-
cuit makes use of a 2CYS5 RF amplifier
and 5CG8 converter.

To disassemble the receiver for bench
servicing, remove four small Phillips-
head screws holding the control escutch-
eon in the middle of the channel knob.
Pull off all control knobs and remove
the back of the set. Next, remove the
yoke clamp and leads to picture tube and
speaker. Remove the seven Phillips-head
screws securing the top half of the
cabinet and lift off as shown. Take out
the four bottom chassis bolts and remove
the chassis and yoke assembly from the
rear of the cabinet. The face of the pic-
ture tube and the safety glass can be
cleaned by removing the CRT from the
cabinet.

February, 1959/PF REPORTER 4
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V-M Model 571

This new combination hi-fi features
an AM-FM tuner, four-speed automatic
record changer, separate amplifier chassis,
and three permanent magnet speakers.
Raising the top lid of the cabinet, you’ll
find a record storage compartment on the
left, the tuner panel in the center, and a
Mode! 1201 record changer on the right.
On the changer baseplate under the tone
arm, you'll notice a two-position slide
switch marked “M” and “S.” This is a
monaurai-stereo switch for playing either
type recording. Although the instrument
comes with a monaural pickup, the tone
arm is equipped for a stereo cartridge and
may be used in conjunction with an aux-
iliary amplifier and speaker system.

The tumer chassis, built on a single
printed wiring board, incorporates seven
tubes, including a ECC85/6AQ8 in the
FM RF section. Powered by a selenium
rectifier, yet isolated from the line, the
tuner chassis is not too easily reached
from the rear of the cabinet. To change
tubes or work on the chassis, it must be
lifted out from the top as shown. The
deep recess in the control panel is for
storing a 45-rpm spindle which can be
used with the automatic changer.

To free the chassis for removal, unplug
the cables and free the other connecting
leads from their cabinet retainers. The
tuner is mounted in a very narrow center
compartment, but leads and plugs can be
reached by merely removing a small in-
terlock panel from the back of the set.
After removing two Phillips-head wood
screws from each side of the control pan-
el, the tuner chassis and panel can be
lifted out from the top.

The S-tube amplifier chassis mounts
in the lower right corner of the cabinet
and has a somewhat triangular shape.
Transformer - powered, and wusing a
SY3GT rectifier, the chassis employs a
6AU6 pre-amp, two ECC83/12AXT7’s,
and a pair of 6BQ5's in a push-pull out-
put circuit.

On the wiring side of the amplifier,
you’ll find a terminal board riveted to the
chassis with a number of components
neatly fastened to it. The hum-balance
control is adjustable from either top or
bottom of the chassis. The amplifier
drives a speaker system consisting of a
12” woofer, an 8” mid-range unit, and a
312" tweeter. Speaker connections are
coded by a dot system for proper phas-
ing.
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PHILCO

brings you a

A PROGRAM OF

COMPLETENESS
-aff year, noundd:

Your Philco Distributor has available a full line of Philco Universal
Parts that fit every television and radio make and model. All Philco
Universal Parts are precision engineered to insure superior per-
formance, greater dependability and longer life. Eliminate your
inventory problems and stock the one line of completeness
Philco. Don't settle for less !

PHILCO UNIVERSAL SERVICE PARTSeR.F,, |.F., Oscillator, Sound Detector and Horizontal
Oscillator Coils ® Capacitors * Vibrators e Rectifiers ® Horizontal Output Transformers ¢ COMPLETE NEW ELECTRONICS PARTS CATALOG—
Deflection Yokes © Width and Linearity Coils ® Vertical Output Transformers ® Vertical Now available in five sections. Complete, up-to-date

. . information designed to save you time and effort.
Blocking Transformers ¢ Audio Output Transformers » Power Transformers.

IL
N

WORLD-WIDE DISTRIBUTION

Service Parts * Power Packed Batteries * Universal Components ¢ Long-Life Tubes o
Heavy Duty Rotors * Star Bright 20/20 Picture Tubes ¢ Long Distance Antennas ¢ Appli-
ance Parts ® Laundry Parts ® Universal Parts and Accessories.

See Your Philco
Distributor Today

PHILCO CORPORATION ACCESSORY DIVISION
ATTN. Carl Areschoug

P. O. Box 3635

Philadelphia 25, Pa.

|
I I
I I
I I
If you service television and radio receivers and would

I I
like to receive valuable promotiona!l moiiings from

I Philco, attach this coupon to your Company letterhead '
I and forward to above address. I
I I
l |
I

NAME

ADDRESS

e ZONE__STATE_____
PHILCO ... FAMOUS FOR QUALITY THE WORLD OVER i — ___———_._.__I

february, 1959/PF REPORTER 9



NEw DIFILIVI° BLACK BEAUTY®
MOLDED CAPACITORS

BEAT THE HEAT

Now Sprague’s new DIFILM BLACK BEAUTY
MOLDED CAPACITORS have taken the steam
out of heat and humidity problems. These
capacitors are so good you can boil ’em for 24
hours without affecting their performance.

Unlike straight polyester film tubulars, these
capacitors operateina 105°C environment with-
out derating.

AND HUMIDITY!

LEAKPROOF  TOUGH MOLDED
S : Hﬂl.lSiHG .:.::

Py e e e oL P

The major capacitor improvements
come from

10 PF REPORTER/February, 1959

And the heart of these new DIFILM capacitors
can’t be beat. It’s a dual dielectric which com-
bines the best advantages of both Mylar* polyester
Sfilm and the highest grade of paper dielectric. A
rock-hard solid impregnant fills voids and pin-
holes in the film.

Talk about reliability! . . . these capacitors
have it. DIFILM capacitors are actually low cost
versions of the Sprague capacitors now being
used in every modern military missile. The
basic reliability and outstanding performance
of missile-type Sprague capacitors are all yours
in this outstanding new development. Why take
chances when you can get the best—DIFILM
BLACK BEAUTY MOLDED TUBULARS ... at
regular prices.

For the complete DIFILM BLACK BEAUTY
story, write for Bulletin M-759 to Sprague Products

Company, 105 Marshall St., North Adams, Mass.

*DuPont trademark

wworld's Jr:-r;g.esr capacitor manufacturer
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Stimulated by our "Homeowner’s TV
Antenna Handbook”, the photo on this
month’s cover is our Editors’ conception

of the results they envision for those

of you who use the program to full
advantage. The more practical members
of our staff realize that you have

more horse sense. With orders like
you'll be placing, the jobber will
—have to use a semi-trailer to

deliver the goods to your doorl

USE HANDY CARD AT BACK TO ENTER YOUR SUBSCRIPTION




ALL-NEW
dual-diameter
speakers

. » . Never before such concentrated power! The
secret is in Utah’s brand new dual-diameter
magnetic circuitry and dynamic Uni-coils.
By ingeniously combining two magnetic
material structures into one, Utah has pro-
duced the greatest power per pound in a
loud-speaker since the advent of Alnico V.
See the all new Utah speakers now — 8" full
range model DS8LA and 12" full range model
D12LA —they’re as “hot’ as a Jet Airliner!

l:.‘ These new Utah speakers were inspired by the
fabulous new Boeing 707 Jet Airliner, now
streaking coast to coast in just 44 hours! Utah
speakers, foo, pack more power per pound,
feature Jet Airliner slim-line design to meet
modern demands for more compact Stereo
and High Fidelity applications.

sprAKERs WL

Utah Radio & Electronic Corp., Huntington, Ind.
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ELECTRON TUBES

r

SEMICONDUCTORS

Transistor Course Includes:

« Ten intensive lessons (with 3-ring binder) . . . up-to-date, complete
« Simplified basic theory . . . how transistors work

Practical experiments and servicing techniques for:.

Ambpilifiers . . . applications in all fundamental circuits

Osclllators . . . a-f, r-f, relaxation, multivibrator, special TV
Rectifiers . . . diode and transistor rectifiers and detectors

TV deflection circuits . . . and Eccles-Jordan Trigger circuits
Practical commercial applications . . . immediate and future

HOW TO GET IT

Call your CBS-Hytron distributor. He'll tell you how to get the
CBS-Hytron Home-Study Transistor Course, PA-275. See him or write
us . .. today!

Still Only
$2500 net

ransistor
Course

Learn about transistors
by using them

Advancement opportunities await service-
dealers, engineers and technicians who know
about basic transistor fundamentals. The newly
revised and expanded edition of this popular
and economical Transistor Course can help you
too. A CBS-Hytron first, it was especially
written and illustrated by A. C. W. Saunders,
well-known educator and author, to make it
reasy for you to learn about transistors by using
them. What you learn you can be sure you will
remember . . . by making for yourself the prac-
tical transistor devices described. Check the
expanded features. Read how easy it is to start
your fast, fascinating Transistor Course.

C BS -HYT RON, Danvers, Mass.
A Division of Columbia Broadcasting System, Inc.

February, 1959/PF REPORTER 13



one of these Electro-Voice microphones
will meet your needs best

v CHOOSE FROM THE WORLD’'S MOST COMPLETE LINE:

Whatever your microphone problem, Electro-Voice
has the solution. Because only Electro-Voice offers you such a

wide selection to choose from, and only Electro-Voice has
spent years of painstaking research to bring you
microphones which rate BEST in every category.

Choose from carbon, crystal, ceramic or dynamic E-V microphones;
choose any pick-up pattern: non-directional, cardiod, or differential
Electro-Voice has them all. Look at this chart...and choose the BEST.
y And, for detailed information regarding special applications, write

NONDIRECTIONAL MICRO- CARDIOID (UNIDIRECTIONAL) DIFFERENTIAL MICROPHONES ACOUSTALLOY DIAPHRAGM IN
PHONES pick up sound equally well from ail MICROPHONES, 50 named because their have a noise-cancelling pick-up pattern. Sound ALL DYNAMIC MICROPHONES.
directions. In this diagram of a pick-up pattern, polar pattern is heart-shaped, pick up sound waves originating from a point more than a few Acoustalloy—the virtually indestructible dia-
the omnidirectional microphone is In the center. arriving at the front and reject sound arriving at inches away from the microphone enter both phragm material—gives peak-free response,
Diagrams of pick-up patterns are often called the back. Proper placement of cardioid micro- s"“;‘s °'h"" %3" at the S time and cancel prevents popping as commonly experienced by
polar patterns. phones reduces pick-up of ambient noise and gach other, hhen so:n SQuiEis elae.tq explosive syllables “B" and “P" in ribbon-type
echoes, minimizes risk of feedhack. microphone, the sound waves do not cancel. microphones. Because Acoustalioy gives im-
Ditferential microphones are ideal for use in proved response, operators can work with con-

areas of high surrounding noise. tidence under rigorous program conditions.

ELECTRO-VOICE MICROPHONES FOR EVERY PURPOSE
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Model 666

Dynamic, Cardioid

Refects unwanted sound—
doubles the working distance
—wide range. Floor or desk
stand and boom mount avail-
able.

PUBLIC ADDRESS, RECORDING AND

Model 664

Dynamic, Cardiold
Designed for rugged uss In
any PA, recording or com-
munications situation.
Doubles working distance —
mimmizes teedback.

Mode! 667
Dynamic, Cardioid

Model 665
pynamic, Cardiold

high val

Variable Pt low nolse

9! top
Similar to 666

Controls compensate for
varied acoustic conditions
found i TV, broadcast, fe-
cording.

Model 636

Dynamic, Nondirectional
World's finest for wide range
PA, recording and ganerat
purpose. Slim style does not
hide entertainer.

p
but designed for less exacting
conditions.

Model 630
Dynamic, Nondirectionar

Favorite for years in PA, with
recording, amateurs and
broadcast apphcations.

1

Model 655C

Model 654

Model 646

¥ .
Widest range—to 22KC lor TV,
broadcast and recording. Can
be handsheld or mounted on
fioor o desk stand.

Model 647

¥ :
Similar to 655C except de-
signed far all-around use;
ecanomical

GENERAL

Model 623

¥ .
A versatie PA lavalier for
chest, desk or hand use, In-
doors or outdoors.

ynamic,
Handsome modern styling
Designed for PA general use
or recarding

Compact lavaller for chest.
desk or hand use. Designed
tor broadcast, TV or PA use

Model 649A
Dynamic, Nondirectional
Exceptionally small highest

quality lavalier that can be
easily cancealed anywhers lor

chest or hand use.

Model 635

Dynamic, Nondirectionat
For TV, broadcast, recording;
ideal tor remate use—rugged
May be hand held or mounted
on desk or lloor stand.

PURPOSE MICROPHONES

Model 611
Dynamic, Nondirectional

OHfers fine performance for
general sound pick-up, PA,
recarding and amateur uses.

Model 911
Crystal, Nondirectional
For economical PA, home

recorders, amateur uses
Desk or floor stand mounting.

Mode! 605

Dynamic, Nondirectional
A smail, convenient micro-
phone for PA, general pur-
pose, or paging. Desk or Hoor
stand mount

Model 615
Dynamic, Nondirectional

An Inexpensive, PA and gen-
eral purpose microphone for
hand, desk or stand mounting.

Model 715

Ceramic, Nondirectional
An inespensive microphone
for general P A, home record-
Ing and amateur uses. Hand
heid. or mounted on desk o
fioor stand

i{é

Mode! 951

Crystal, Cardiold

For widest variety of PA, gen-
aral purpose and amateur
uses, Increases working dis-
tance—retards leedback.

Mode! 326

Crystal, Nondirectional
Excelient for PA. general pur-
pose, paging, home recording
and amateur use.

1
Model 210KK
Carbon, NondIrectionat

Single button microphone for
general replacement and
amateurs.

Model 600D
Dynamic, Nondirectional
A rugged mobile 5

COMMUNICATION M

Mode! 205KK
Carbon, Ditferential

Noise cancelling close talking
microphone for Private Ali-
craft or any noisy veticle. Dis-
crimmates against all noise
from any direction

Model 205S TCKK
Carbon, Differential

Offers fiat response and light
weight

A noise micro-
phone tor commercial aircraft.
Has CA A fype certilicate 1040,

Wodel 920
Crystal, Nondirectional

All direction pickup for con-
ferences. discussions, home
recording end PA.

-

Model 727

Ceramic, Nondirectional
Designed for PA, paging. re-
cording and amateur uses
Hand held, desk or stand
mounte

ICROPHONES

Model 602
Dynamic, Differential
Noise cancelling, hand held,
micraphone for mobite or fixed
station use

Model 600TR

Dynamic, Nondirectional
Same as 600D but has built-in
transistor amplifier. Waorks in
carbon microphone inpul to
give high quality sound

Model 602TR

Dynamlic, Nondirectional
Same as £02 but has built-in
transistor amplifier. Warks in
carbon microphone input

T
,/ \ \
\ é

Model 924

Crystal, Nondlrectional
Small favalier for chest or
hand use, home recording,
PA and amateur applications.

Model 912

Crystal, Nondirectional
An inexpensive microphone
for general PA, home record-
Ing and amateur uses. Hand
hetd

Model T18
Ceramic, Nondirectional

Suitable for paging, home re-
cording and amateur use. Can
behand held or desk mounted.

SPECIAL PURPOSE MICROPHONES

Model 606

Dynamic, Ditferential
Noise canceling microphone
for stand use under high am-
bient noise.

Model 648

Dynamic, Nondirectional
For intercom, paging or PA
Mount on stand, boom.
gooseneck or Model ¢48boom

Model 622SKK
Dynamic, Nondirectional
Handset type microphone lor
paging, ntercom and com-
mumcations uses

Model 625SKK
Dynamc, Ditferential
Noise cancelling handset tor
use under high noise condl-
tions

Modef 805

Crystal, Contact

Mounts directly on body of
guitar, banjo, mandalin, vlolin
or any vibrating musical in-
strument



Independent TV-Radio Service Dealers:
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ﬁere are a few of the reasons

why the Raytheon Senior
Tube Case is tops:

® 226 Tube Capacity — Perfect o Solid Wood, Locked Corner
for Everyday Servicing Construction

® Removable Tool Box Unit ® Brass Finished Hardware

® All Tubes in Full View when ® Reinforced Stress Points

Case Is Open
@ Cover for Miniature Tube ® Modern Airplane-Luggage
Section Styling

RAYTHEON MANUFACTURING COMPANY

DISTRIBUTOR PRODUCTS DIVISION
DEALER PRODUCTS DEPARTMENT

® Newton 58, Mass., 55 Chapel Street « Chicago, Ill., 9501 Grand Ave. (Franklin Park)
Exoellence in Electronics Atlanta 6, Ga., 1202 Zonolite Rd. N.E. « Los Angeles 16, Calif., 5057 W. Washington Blvd.
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pecial 0#8/' for you

RAYTHEO

TUBE CASE

COMBINATIONS!

Your choice of any two of the Raytheon home servicing ilems

shown, plus a genuine Raytheon Senior Tube Case (SP-Q-7645) —

that’s the special home servicing combination offered to you by - B ... aaoc
your Raytheon Tube Distributor. And he’s making it very easy

for you to obtain these useful kits.

TV CUSHION (SP-Q-7639)
A foam plastic cushion faced with

Take advantage of this excellent opportunity to equip your tech- flexible Vinyl for longer life. Won't
. . L. X slip, ideal safeguard against mar-
nicians and improve your home servicing efficiency: Call your ring TV case, ficor, furniture.
Raytheon Tube Distributor and make arrangements to outfit L —— —
every man in your shop. There’ll never be a better time than now. ! 5 P TR §
;B N 59
| ., o y
. - / g Y3100 4~.-5u\°°'y x
| SRR ool e ; 4 i\
.& '{ we l!(Q’l.ll!Lle'pﬂ.Ol !.\“‘\S\vl ARD ‘Et“a&
TR DROP CLOTH .a- ‘
FAST- EXPERT = (sp. - s
TV-RADIO 3 - Protect your customers' floors and
: furniture when repairing TV sets in
Sgr‘gice . - their homes.
P : ¢ B
R\
‘\RAYTHEO S :
. L g
TV SCREEN
TELEVISION & RADIO POLISHING
TUBES P::'é';L"_‘?E'TN' PEN AND CLOTH SCREW DRIVER SET
FE (3P-Q-7634) (5P-Q-7617) (5P-Q-7518)
f slnm;llne'-s:));led pen W'Lh new'p:'sh- Chemically treated Four-in-one Screw Driver Set. 4 blades
°p ;e rgclc: eqlctlon ancpoimatehing to clean dust and — two sizes of standard heads,
TRUCK DECAL (sP-Q-7587) mechanicalipencty dirt with a quick 1 Phillips head and 1 Punch. Inter-
A heavy duty, outdoor type decal swipe over face of changeable in quick adjusting, firm
TV screen. grasping chuck,

ideal for trucks, doors or panels.

February, 1959/PF REPORTER 17



RADIO |

“VIBRATORS

Fave Cenamic Stack Spacers

A COMPLETE LINE -

OF VIBRATORS

Designed for Use in Standard ;o
Vibrator-Operated Auto Radio .t
Receivers, Built with Precision :

Construction, featuring Cera- - !

: mic Stack Spacers for longer

Lasting Life. Backed by more
than 27 years of expzrience in .
Vibrator Design, Develop- ~

;z ment, and Manufacturing.

£ ;
"A™ Battery Eliminators, DC-AC ¥
Invarters, Autoe Radie Vibrators

o !
) 0O R LRATY
g we J e % J " /‘;
! 9
See your jobber o wnnite factoy

AmericaN TELEVISION & Rabio Co.
Luality Products Since 1957

SAINT PAUL 1,- MINNESOTA—U. S. A.
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Lettens to the

Dear Editor:

If you plan to make reprints of the
chart on page 28 of the December issue,
I would appreciate a copy for my tube
caddy.

FRANK J. BELLONE
New York, N. Y.

Dear Editor:

Will extra copies of the Cross Refer-
ence Guide on Fusible Resistors (Decem-
ber issue) be available? This chart would
be handy to have in my’ caddy, but I
don’t like to cut up my copy of PF
REPORTER.

W. J. TIERNEY, JR.
Pawtucket, R. I.

Can do! If you'd like a free copy of
this handy guide to fusible resistors,
printed on card stock, just drop us a line.
—FEd.

Dear Editor:

Enclosed is one of my business cards.
Like Mr. Bond's in the December Letters
column, it carries the wording, “Have
Tubes—Will Travel.” I've been using this
slogan for quite some time.

ORVILLE TAFT
Morgantown, W. Va.

Dear Editor:

1 have had business cards imprinted
with "Have Tools—Will Travel” for over
a year, and have also run an ad in the
local paper with the same wording.

A. T. BEswick
West Haven, Conn.

We decline to referee any disputes as
to who's fastest on the “draw!’ —Ed.

Dear Editor:

[ thoroughly enjoyed Stan Prentiss’ in-
teresting and enlightening article on the
RCA KCS47 chassis, and also the one on
the split-chassis Philco set. However, 1
noticed that a certain peculiarity of the
KCS47 design wasn’t mentioned. Nearly
all sets of this breed reaching our bench
for the first time need repairs to the long,
long damper filament wiring. These wires
are the source of much intermittent hori-
zontal instability, flashing or arcing inter-
ference in the picture, and miscellaneous
nuisance-type troubles. Defects are sel-
dom serious enough to cause complete
failure of the set, but as the insulation
deteriorates with age, arcing usually oc-
curs at points where the wire is tucked
under hold-down clamps, or where it
passes through holes in the chassis.

We have observed many crude attempts
at taping and patching ragged places on
these wires. Damper wiring trouble ap-
parently is often recognized but seldom
correctly fixed. In most cases, a simple
and trouble-free solution is to slip flexible
vinyl plastic tubing (14" inside diameter)
over the wires. Unsolder all leads in the
damper filament circuit (this is most

® Please turn to page 22

there’s
nothing

like the

feel of the N
right gun... . |

:'1' i

POWER TOOLS
are “‘job-matched” ¢,

easier handling, trustier performance!

Pick up a Wen tool. It fits
in your hand like it grew there! Light-
weight, streamlined Wen designs are
extra easy-handling . . . quality-engi-
neered to do the job right. Ask any
Wen tool user. Your best dollar-for-
dollar buy, too!

2-SPEED POWER DRILL
%" capacity in steel,
up to 24" in hardwood.
Smooth easy speed
change, high torque
motor. $2995

TOTER KIT

Perfect supplement to
drill. 35 pieces includ-
ing drill holder, Tote
Box with tray. A whole
workshop, only  $99

SOLDERING GUN KIT

includes 4 tips for wide
variety of uses, solder.
‘*Quick-Hot'' gun
heats in only 2}4 sec-
onds. A buy at  $9%

Burton browne advertising

See complete line of Wen power tools
at your favorite dealer!

WEN PRODUCTS, INC.
5810 Northwest Highway « Chicago 31, lllinois



SAVE /9 THE TI,

Make Twice The Profit!

THIS EASY

POINT-TO-POINT
DIRECT VIEWING

TELEVISION

ANALYST

icans woony tors

g o
8 e g

i 6 & @vm

S

O

MODEL 1075

New Technique Makes TV Servicing
Easier, Faster, More Profitable

Thousands of service technicians already save
thousands of hours every day with the amazing
B&K TELEVISION ANALYST. Enables you to inject
your own TV signal at any point and watch the
resulting test pattern on the picture tube itself.
Makes it quick and easy to isolate, pin-point, and
correct TV trouble in any stage throughout the
video, audio, r.f., i.f., sync, and sweep sections of
black & white and color television sets—including
intermittents. Makes external scope or wave-form
interpretation unnecessary. Enables any serviceman
to cut servicing time in half, service more TV sets
in less time, really satisfy more customers, and
make more money.

MODEL 1075 TELEVISION ANALYST. Complete

with standard test pattern, white dot, and white line

crosshatch pattern slide transparencies,
and one clear acetate. Net, $259%3

See your B&K Distributor or Write for Bulletin ST21-R

BaK MANUFACTURING CO.
3726 N. Southport Ave. » Chicago 13, lllinois

Canada: Atlas Radio Corp., 50 Wingold, Toronto 10, Ont.
Export: Empire Exporters, 458 Broadway, New York 13,U.5.A.

TELEVisiON

ANALYST

b

in TV
Trouble-Shooting

TELEVISION
ANALYST

]
AUDIO AMPLIFIER

=

R.F. AMPLIFIER
Complete r.f. signal
at all VHF channels.
Isolates tuner trouble

4.5 MC AUDIO L.F.
Provides FM modulated
4.5 mc sound channel.
This audio carrier is

AND AUDIO OUTPUT

Injection of 400 cycle
tone signal simplifies

to the r.f. amplifier,

modulated from the

trouble - shooting this

converter, or to the built-in 400 cycle tone section. Isolates the
r.f. oscillator stage. generator. defect instantly.
l ' =
1st, 2nd, 3rd |.F. VIDEO DET. 1 l VIDEO AMP.
- Signals available at Reproduces test pattern on picture
= 20 mc and 40 mc i.f. tube. Injects signals into video
& fawmd CNECKS A.G.C. aCtiOn. Lemmd detector or video amplifier stage
; Isolates trouble to of TV receiver for fast, visual
o individual defective trouble-shooting and correction.
S stage, i.f. transformer, Makes it easy to check bandwidth,
or other component. resolution, shading and contrast.
| {
R.F VERTICAL — Provides separate
.r driving pulse to isolate defect
B SYNC between vertical oscillator and
Composite sync vertical output stage.
signals available
for checking of
these stages. HORIZONTAL — Driving pulse ap- [ew===
plied to output stage produces
full sweep and high voitage if out-
put system is working. Eliminates
uncertainty of B+ boost affecting
horizontal oscillator operation.

February, 1959/PF REPORTER
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NOW FROM RCA...TWO

Sl L

RCA
Silverama.

SILVERAMA is RCA’s premium
tube—and that means tops in the
industry! Manufactured with all-
new glass and parts, it’s the finest
picture tube made—for the cus-
tomer who prefers top-quality.
RCA SILVERAMA —a premium
tube that merits a premium price—
and commands premium profits for
you!

.
B
i S SOET Py,

Tl Sarnobay Fyeofng

Tl o v
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made of all-new glass and parts )

ALUMINIZED

Trese Mentas megs
-
Marsatt) Mepereqmia

Jack Paar

RCA is telling every TV
owner the facts about
RCA’s BIG2IN PICTURE
TUBES in the most in-
formativeand hard-hitting
advertising campaignever

R A5 undertaken in the tube in-

NEWS ‘'a - dustry—directing all sales
v T 7 M " /P to you, the independent
‘ TV service technician.

__TIE JovRyyy, b
GET THE PRICE AND PROFIT STORY



LINES OF PICTURE TUBES

RCA
Monogram

RCA MONOGRAM is the finest rebuilt
picture tube made. Factory-rebuilt by
RCA to high quality standards, this tube
assures dependable performance and fewer
call-backs. It is backed by a brand name
S ' you sell with confidence—a brand name

i A An NI they buy with confidence. RCA MONO-
2 ds R B GRAM is economy-priced for the econ-
omy-minded buyer.

........

---------

NOW you will be able to offer your customers a choice between an ALL-NEW,PREMIUM
RCA SILVERAMA TUBE, the finest tube in the business, and an RCA MONOGRAM,
the best REBUILT made. Yes, RCA manufactures both—and warrants both for a full
year. Satisfy the needs of every customer with the right tube for virtually every set on
the market.

Now, you call the signals. Now, you supply the very best tube in both price ranges—
all-new or factory-rebuilt! Both lines of tubes now available from your RCA Distributor.

FRONM YOUR RCA DISTRIBUTOR TODAY

£

',’/-\‘\
'M) RADIO CORPORATION OF AMERICA

@//@ Electron Tube Division Harrison, N. J.

February, 1959/PF REPORTER 21
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STEREO
siss-boom-bah!

controls by

®

RAH! RAH! RAH!

B ’ oo TR
\ ® o . ;

The first quarter in the big stereo game has hardly started,
but CENTRALAB already has taken the lead ... by making
available to you the first line of “twin” controls for stereo
replacement.

And CENTRALAB picks up the extra points for quality,
reliability, and ease of installation. You get them all, plus
coverage of all leading stereo manufacturers in the field . . .
including such names as Admiral, Bell, CBS-Columbia,
Fisher, Grommes, Harmon-Kardon, Magnavox, Pilot, RCA,
and many others. If your goal is stereo business, remember
that CENTRALAB is ready to help you tackle it.

You’ll find these stereo replacement controls listed in
COUNTERFACTS and PHOTOFACTS.

A DIVISION OF GLOBE-UNION INC.
/ 9428 E. KEEFE AVE. . MILWAUKEE 1, WIS,

, IN CANADA: 804 Mt. Pleasant Rd. « Toronto 12, Ont,

CONTROLS ¢ ROTARY SWITCHES o
PACKAGED ELECTRONIC CIRCUITS .

22 PF REPORTER/February, 1959

CERAMIC CAPACITORS
ENGINEERED CERAMICS

Letters (Continued from page 18)

conveniently done at a terminal strip
under the chassis), and slide the tubing
onto the wires leading to the power trans-
former as well as those going to the
damper tube. Redress the leads to their
original positions and resolder to the
terminal strip. The whole job can be done
in about 20 minutes, requires about 2’ of
tubing, and will fix a lot of existing and
potential troubles. In rare cases, arcing
will occur inside the power transformer;
then the only cure is a separate isolation-
type filament transformer with high-
voltage insulation.
CHARLES H. MasToN, Jr.

Indianapolis, Ind.

Glad you like our new “Across the
Bench” series, and thanks for the KCS47
“kink.” A simpler cure, however, would
be to wire the damper into the regular
filament circuit, isolate it from boost, and
install a tube rype with a high cathode-to-
filament voltage rating—such as the
6AX4.—Ed.

DISCONNECT ALL

WIRES FROM "PLUS"

POST INSIDE METER DPDT SWITCH SHOWN
AND ATTACH HERE I IN"PLUS" POSITION

DI SCONNECT ALL

| «WIRES FROM "MINUS"
POST INSIDE METER
AND ATTACH HERE

TO "PLUS" POST
OF METER MOVEMENT |-

TO "MINUS" POST
OF METER MOVEMENT

For those readers who are tired of
switching leads on a multimeter or
VTVM to change polarity, here is an
idea: Install a simple DPDT toggle
switch as shown. Dotted lines represent
two criss-cross wires to be connected on
the switch to accomplish polarity reversal.

Use the smallest available toggle switch.
To mount it, drill a hole in the meter case
at any convenient spot; the top of the
instrument is an especially handy loca-
tion.

JOHN ZOLIKOFF
Erie, Pa.

Besides making a VTVM more con-
venient to use, a polarity-reversal switch
prevents errors that can creep into meter
readings when the test leads are simply
reversed in order to measure negative
voltages. If you install one of these
switches, be sure that it is connected
directly to the terminal posts of the meter
movement itself—not just in series with
the test leads.—Ed,

Dear Editor:

On page 19 of your December issue,
the captions for the second and third sets
of photographs must have been acciden-
tally interchanged. Except for this point,
congratulations to Mr. Martynec for a
fine article on an oft-abused facet of
servicing.

V. P. RODGERS
Culver City, Calif.

® Please turn to page 28



WINEGARD FM3T

' Ww:\NTENNA

BRIGHT
GOLD ANODIZED

Help your customers get maximum results
from their FM tuners with this new non-
directional Winegard FM3T antenna. A
single bay delivers fine reception up to 100
miles or more across the FM band (88-108
mc). Accurate 300 ohm impedence match.
Factory assembled and complete ‘with new
offset mount. Packed one to full-color dis-
play carton. Shpg. wt. 3 lbs.

MODEL FM3T WITH $1195

OFFSET MOUNT.... 1 2
list Directivity

Pattern

Winegard

NO ROTOR

# o WITH EXCLUSIVE
; - "

MOUNT

anmERy

3 BIG ADVANTAGES!

™

Py MOUNTS ON SAME MAST
4 WITH TV ANTENNA

Easiest antenna you ever installed.
Factory assembled. Mounts quickly

75 4
#
. on any mast. No extra mounting
\E:.— parts needed.

STACKS EASILY IN 2,
2 3 OR 4 BAYS

st Unique Winegard offset mount al-
- lows you to stack up to 4 bays for

greater power and distance, using
regular 300 ohm line.

WRAP-AROUND MAST
CLAMP CAN'T TILT

New, super-strong ‘“‘wrap around”
mast clamp aligns antenna avto-
matically. Can’t ¢crush boom no mat-
ter how much you tighten it.

Shows you how to cash-in
on the FM Market with the

MOST COMPLETE LINE OF FM ANTENNAS

Did you know that high gain TV antennas are worthless for good
FM radio reception? This is true because the gain is purposely re-
duced across the FM radio band on most TV antennas to eliminate
possible FM interference on TV.

Thousands of people who own precision FM tuning equipment
don’t know this and as a result are ruining their reception and pick-

WINEGARD FM ANTENNAKITS
BRIGHT GOLD ANODIZED

= l MODEL FM3A

oeo Same antenna head as FM3T, but
with Winegard’s universal triped

I!H mount, Complete with all mount-

ing parts and 50-ft lead- .
' in. Model FM3A, list.... 31793
add

MODEL FM3S
Same antenna head as FM3T, but
l l includes mast with sleeve mount.

| Complete with all mounting parits
g‘ and 50-ft. lead-in. Model FM3S,

l list $1695
fon)

MODEL FM3K

Same as Model FM3T, but includes i
50-ft. lead-in, 2 mast stand-offs 3
and 2 wood screw stand- E

offs. FM3K, list........ $1495

“ 66—
& — 06—

ing up only a few of the stations they should be getting.

A well engineered tuner with o modern Winegard FM antenna can
consistently bring in excellent reception on staotions from close in,
up to 100, even 300 miles away. Add to your profits by displaying
and selling Gold Anodized Winegard FM antennas. Choose from 7
different models and kits. :

WINEGARD FM YAGIS

For Long Distance Reception... 200
Miles and More!

Choose from three direction-
al, high gain FM Yagis With
Exclusive New TransCoupler

Three new FM yagis, the vltimate Model FMTC2,
two element,

in FM antennas. Bright gold an- Gold Anodized
odized heavy-duty aluminum. Flat
frequency response across entire
FM band. Extremely high gain
and sharp directivity.

Model FMTCS,
six element,
Gold Anodized

Winegard's exclusive TransCoupler Model

bars fold down for easiest and FMTCI2,

most accurate stacking ever de- twelve element,

vised o Perfect 300 ohm match Gold Anodized

on single bay or when stacked.

Neo extra bars needed. - e

® Write Today for
Wln e y a’d CO. Technical Bulletins on

Winegard FM Antennas

3009-2 Scotten, Burlington, lowa




NOW from ... the first new

QUICK! SIMPLE!
Only 10 basic terminal interconnec-
tions ... all with axial leads. Connec-
tion diagrams included in package.

Brace yourself for the most welcome resistor news in
the last quarter of a century, the sensational IRC
Multi-Range Resistor! With only 5 types you have
complete 10-watt coverage. Never again will you
need to delay set servicing to order an odd resistance
value. Neither will you have to tie up inventory dol-
lars on slow-moving types. Just 5 Multi-Range resis-
£0-4500 tors cover all your 10-watt needs.

S
“:“ In addition to their amazing convenience IRC Multi-

WATTS Rang'e resistors are setting new standards of per- FOR REQUIRED RESISTANCE VALUE, SIMPLY

w formance and reliability for power resistors. SOLDER DESIRED INTERCONNECTION AND CUT
MR- OFF UNWANTED TERMINALS

¢ Revolutionary design—4 separate 10 watt
elements are sealed in a single steatite housing.

HERE'S IRC’'s SOLUTION

Tyse Watts Resistancs  # of Values Dealer Net
MRY 10 Y4 to 15 ohms bc
* Axial leads speed servicing. MR-2 10 5t 150 ohms 80
MR-3 10 50 to 1,500 ohms . 60c
¢ Speclal steatite housing provides superior MR-4 10 500 to 15,000 5c
insulation. . RS 0 3000t050000 90c
all types 10% tolerance

¢ All types are one size—for easier handiing.

® Conservatively rated —10 watts or more.

- 4
WOLTL-RANGE \ i
‘ POWER RESISTORS

Another Multi-Range Feature! Supplied in exclusive IRC

HANDY-PAKS

\ @ For greater convenience and ease of stocking und [EEEFCEUEPS MR=is;
| \ \ handling, MR Resistors are supplied in Handy-Paks [IREELII $480 dealer
‘ only ... 2o0f a type to a Pak Handy-Pak of 2 Handy-Pak of 2




approach to Power Resistors in 25 years

A complele 10-wall
restslor invenlory in

ere PER Convenience ' the palm of
z ompa o K your hand.
o e
» ‘ =
[ L &
» » O A O <
I S STOR COVERA .
0 0 omp 0 oo esistor co g 0 I
g D 0 0 comp 0 P 0 MO D g..
P of cig 0 0 b d 0
O D i O oug N 0 o A O o
O ( O ( R R g O a and = a
R g a omp O O R Re O
. - ] enle 60
i -
®

Available now from your IRC distributor. Order yours today!

INTERNATIONAL RESISTANCE COMPANY

401 North Broad Street, Philadelphia 8, Pa.
In Canada: International Resistance Co., Ltd., Toronto, Licensee
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Service Technician John Finta Says...

John Finta operates his own radio and TV repair business
in Warren, Ohio. He starfed in business as a young man in
1920 and was in business building one and two tube
radios when Pittsburgh’s Station KDKA (radio’s first)
began broadcasting.

Over the years his business has grown steadily and today
he employs five people. John has earned a reputation for
quality and dependability among his many customers . . .
a reputation that is bringing him new customers as well
as making fast friends of the old.

Cut Call-Backs with These Quality Mallory

Gems—35 rugged, moistureproof,
Mallory “Gem" tubular capacitors
in an easy-to-use dispenser that
keeps your stock fresh and clean—
easy to find —no more kinks in lead

wires. They’re your best bet for

outstanding service in buffer, by-
pass or coupling applications.

PF REPORTER/February, 1959

RMCDiscaps®—areaproductofthe
world’s largest producer of ceramic

FP Electrolytics —The Muallory FP
-the original 85°C capacitor-

disc capacitors. Long the original
equipment standard, Mallory
RMC Discaps are now available
for replacement. They come in a
handy 38" x 5 file card package .
easy to stock, simple to use.

now has improved shock-resistant
construction and leakproof seal. Its
etched cathode construction—stan-
dard in all FP’s—assures hum-free
performance. High ripple current
ratingsfit the toughest filter circuits.



“Nothing gets under your skin more—
or eats into your profits deeper—than
time consuming, expensive call-backs.
But, there’s one sure way to stop
them: use only quality replacements.

“You know you're getting the best
when you ask for Mallory . . . and you
don’t pay premium prices, either. You

see, Mallory components are service-

... “Mallory Components

Make Every Job a ‘Sure Thing’”

engineered to give long, trouble-free
life. They’'ve been thoroughly tested
and ‘punished’ in the Mallory lab,
far beyond any beating they’ll ever

get in actual service.

“This is the kind of quality you get
across the entire line of Mallory com-

ponents . . . capacitors, controls, resis-

tors, vibrators, rectifiers and batteries.”

Products...

Sta-Loc* Controls—New Sta-Loc
design enables your distributor to
custom build, in just 30 seconds,
over 38,000 combinations—elimi-
nates waiting for out-of-stock con-
trols. You can replace the line
switch by itself, without unsolder-
ing control connections.

F. k. MALLORY & CO.

[T

INDIAMAPOLIS &, INDIANA

Gold Label* Vibrators—On critical
auto radio servicing, use the
Mallory Gold Label Vibrator. It
gives longer, trouble-free service
life. Mallory Gold Label Vibrators
feature Mallory exclusive button-
less contact design.

*T'rade Mark

Silicon Rectifiers—New Mallory
design gives far longer life, lower
forward voltage drop, and reverse
leakage current than conventional
types . . . exceed the requirements
of military humidity tests. In con-
venient kits for replacement of
selenium rectifiers in radio and TV.
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finest

Seamless aluminum di-
poles with .049” wall
thickness

75 feet of 300 ohm twin
lead made from virgin
polyethylene

Sturdy, rust-resistant
steel mast

“TURNSTILE”
model 114-010

(“Inline” model 114-008

also awailable)

FM RECEPTION

An FM antenna is a basic component of every fine FM
installation. Only with the use of an outdoor antenna is
clear reception, strong sound assured. AMPHENOL pro-

vides two broadbanded FM antennas with

performance

excellence proved in hundreds of thousands of installa-
tions. Both are built to withstand winds up to 75 mph
and heavy ice loading, both have aMprHENOL's Trade Mark

of guaranteed quality.

The 114-010 “Turnstile” antenna iilustrated above is
designed for use in areas where multiple FM stations are
received. Includes 75 feet of AMPHENOL 214-056 Twin Lead.

An “Inline-type” (model 114-008) is also available

which provides directivity and higher gain. Also complete

with 75 feet of 214-056 Twin Lead.

IMPORTANT ACCESSOR

FOR YOUR FM BUSINESS

Replacement Pre-assembled Twin Lead
Hanks with terminal lugs already at-
tached, a savings and convenience
available with all popular ampHENOL
lead-ins.

Coupling In some cases an FM set can
utilize an existing TV antenna.
AMPHENOL Tele—Couplex;s provide eco-
nomical and efficient 2 (model 114-088)
or 4 (model 114-090) set coupling.

Letters (Continued from page 22)

Dear Editor:

Thought you and your readers might
be interested in the enclosed “historic”
photograph taken at the signing of Serv-
ice Intrument Co.’s 72-ad PF REPORTER
contract, which 1 understand is the larg-
est in terms of frequency you've ever
had from one company. You can tell
by the smiles that we are all quite
happy with this agreement.

SANDER RODKIN
Sander Rodkin Advg., Ltd.
Chicago, il

Without any pressure from the sales
department, we're happy to introduce
(l. to r.}) Sander Rodkin; Ed Flaxman,
Sencore sales veep, Herb Bowden, Sen-
core president; and Robert Baum, the
firm’s v-p of engineering.

Incidentally, Sandv, wish my desk was
as clean as yours. What's the formula?
—Ed.

Dear Editor:

I have an old Thomas A. Edison disc
phonograph, Model A100. It has a me-
chanical reproduction system, but | would
like to use an electronic system to repro-
duce the audio.

What type of crystal would be needed,
and what type of phono needle would be
required for the records that were used
with this phonograph?

The records 1 have are about 14”
thick, and [ am unfamiliar with the type
of grooves they have. 1 have tried a
couple of different kinds of needles, but
they do not reproduce the sound with
sufficient output.

JamEs L. KIRkwoobD
Macon, Ga.

Any high-output crystal or ceramic
cartridge should be suitable for playvback,
hut it will have to be slightlv modified in
order to follow the vertical modulation
on the old Edison records. In this type
of modulation, sound is reproduced by an
up-and-down motion of the needle in the
groove, rather than lateral motion as in
more modern records. You might install
a cartridge sideways in a tone arm (with
the needle pointing our to the side), and
replace the regular needie with a 2.5-mil
type having a right-angle bend. Then,
vertical motion of the needle tip will be
converted to lateral motion at the stvius.
This system ought to work OK, especial-
ly since it won't be subjected to the struin
of playing rock-‘r’-roll records.—FEd.
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CUT DAMPER-TUBE ARCING!

Have steady, dependable pictures with the new Service-Designed

General Electric

Side-by—sice receiver tests show how
prototype horizontel-damper tube oc-
casionally will are. cathode-to-plate
‘screen atl left), whereas “he new
General Electric 6AX4-GTA continues
to do its job reliably. The reason: a
new, 15% larger cathode, with more
emission area, consequently a lower
operating temperature requirement.

6AX4-GTA (right)!

New 6 AX4-GTA also has faster warm-
up, tapered pins, other improvements.
Install this advanced tube to promoie
customer satisfaction, reduce call-
backs. Service-Designed quality
through and through! See your
G-E tube distributor! Distributor
Sales,ElectronicComponents Division,
General Electric Co., Owensboro, Ky.

Progress Is Our Most Important Product

GENERAL &3 ELECTRIC

2-111-202




by Stan Prentiss t;-ﬂt“ :

This is the story of the CX-33
series Capehart chassis made dur-
ing 1950 and 1951. Tuners in
these sets are either a 3-tube Sarkes
Tarzian or a 2-tube Standard Coil,
while the IF strips used straight
6AGS5’s in early versions, a mixture
of 6AGS’s and 6CB6’s in inter-
mediate models, and straight 6CB6’s
in the CX-33DX. The audio, verti-
cal, and horizontal deflection sec-
tions of the three chassis, however,
are substantially the same.

Automatic Gain Control

The single video amplifier stage
employs a 6AH6 pentode, sound
take-off trap, sync supply point,
and DC coupling to the CRT. Video
is coupled to the grids of AGC Det.
and Pre-Sync Sep. (V13 in Fig, 1)
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through R58. In one half of V13,
detection for development of AGC
voltage takes place; the resultant
potential is coupled from the cath-
ode of this tube through a voltage
divider that includes the 500K AGC
potentiometer R3 to the grid of the
AGC voltage amplifier, one half of
V14. Capacitor C7 filters the AC
component from this amplified sig-
nal, and the DC voltage is applied to
a divider consisting of R28 and
R29, and fed through resistors R27
and R26 to the grid of the RF amp-
lifier. The output of the voltage di-
vider is fed to the grids of the 1st
and 2nd video amplifiers.

In this circuit, notice particularly
that electrolytic capacitor C7 has its
plus terminal to ground, R25, R27,
and R28 are 5% tolerance resistors,
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Fig. 1. Video, sync, and AGC circuits in Capehart CX-33 chassis.
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and the AGC and sync tubes (ex-
cept in the CX-33DX) are a pair
of 12AU7’s. If you’re looking for a
precise AGC setting, turn the chas-
sis over or plug V5, the second
video IF amplifier, in a test adapter
and adjust R3 for exactiy —3 voits
at the control grid.

Video

As you trace from the plate of
video detector toward the CRT, note
that direct coupling is employed all
the way and that the signal applied
to the picture tube is positive-going,
with an amplitude of about 50V.
Since no coupling capacitors are em-
ployed in the video detector or amp-
lifier circuits, DC restoration is not
necessary to maintain the proper
black level. Neither is vertical re-
trace blanking necessary. When the
brightness and contrast controls are
properly adjusted, the vertical
retrace  lines are automatically
blanked. However, if it is desired to
operate these chassis at higher than
normal brightness levels, a retrace
blanking circuit can be added.

Sync

The operational theory for the
sync circuits in these Capeharts gets
a little “hairy,” but is relatively
straightforward, nevertheless. The
second section of triode V13 ac-
cepts and amplifies sync pulses,
while the first section amplifies
horizontal sync pulses and de-
velops AGC voltage proportional to
pulse amplitude. The vertical and
horizontal sync pulses are then com-
bined in the plate circuit of V13 and
fed to a grid-leak biased sync ampli-
fier-limiter through coupling capaci-
tor C53. The signal is now negative-
going and will virtually drive the
sync amplifier to cutoft if its ampli-
tude is excessive — a condition that
can well be true if a large pulse of
noise is riding on the signal. When
the sync amplifier is conducting, the
amplified positive signal at its plate
charges the 100-mmf capacitor C54.
When this capacitor discharges
through the 3.9-megohm grid-leak
resistor R69, it biases the sync clip-
per to cutoff during active line scan-
ning time. Therefore, only the ac-
tual sync pulses appear across the
6800-ohm load in the cathode cir-
cuit of the sync clipper.




CX-33DX Sync

In the CX-33DX chassis, sync is
picked off at the video detector load
and coupled to the grid of the 6CB6
I'st sync amplifier (see Fig. 2). Here
it is amplified to about 70 volts
p-p and inverted to positive polar-
ity. The sync pulses are DC coupled
to the cathode (pin 8) of VI2
where they are first rectified by one
side of the tube, removing the video
portion of the signal, and then amp-
lified by the other side. The sync is
then capacitively coupled to the grid
of the 2nd sync amplifier. This
12AU7 tube increases the signal
level from 100 volts to 200 volts.
As with the CX-33, the 100-mmf
coupling capacitor to the sync clip-
per stage is charged with a positive
signal, biasing the sync clipper to
cutoff by discharging through the
3.9-megohm grid resistor during ac-
tive line-scanning time. Thereafter,
vertical sync, at approximately 75
volts p-p, is taken from the plate of
the sync clipper, and horizontal
pulses at 50 volts p-p from its cath-
ode.

General Troubleshooting

The most difficult circuits to serv-
ice in these receivers are not those
already described but, strangely
enough, those that are generally
common to all three chassis, i.€.,
sound, horizontal sweep, and power
supplies. Since troubles in the power
supply can affect operation of the
entire receiver, let’s discuss them
first.

Outputs from the supplies range
from -+310 volts to —90 volts.
Both filters and voltage-dropping re-
sistors are of excellent quality and
do not often require replacing. How-
ever, defects in load circuits sup-
plied from these power sources can
be misleading, and send you on a
wild, time-consuming hunt through
the power circuits. In dealing with
negative and positive supplies such
as these, remember that when the
positive supply voltage decreases
due to a change in the load, the
negative supply voltage will in-
crease. Therefore, if you suspect any
circuit of upsetting the balance be-
tween the positive and negative sup-
plies, you might well make a dis-
connection or two to see if the plus
and minus voltages return to nor-
mal.

SOUND

3RD VIDEQ IF s 3t TAKE OFF
6CB6 VIDEQ AMP
»r VIDEQ DETECTOR 180 UH .1 mfd
¥ ™ (®6AH6 .
2> MC
5 mmf 14X
27UH
3300~ 1800 ~ _=L
11sv B -100V
| CONTRasT {15 98 UH ts:gﬁ:'rjr'agf 350V
1500 mmf: CONTROL | 5K 200K B- BOOST
ff | == 1mid
_1o0y Y0mid o 140V 27K
18T SYNG AMP 1<0Y
@) 6cBo6 PRE-SYNC SEP -AGC DET
7 5 12A17 —{{—» TOGRID OF
=1 o4y 2nd SYNC AMP
mid
47K
100K 8
W 100K 330K
100 ~ 290‘V
290v
TO AGC AMP
~1o0v 215v GRID
~100v

Fig. 2. Circuit variation used in CX-33DX series chassis.

I recently was called on to repair
a CX-33DX that had no picture
and no sound. I immediately meas-
ured the power supply voltages with
a small 20,000 ohms/volt multi-
meter | carry. The —90 volt bus
read —110, and the high B+ sup-
ply was more than 10% low. Im-
mediately, 1 suspected there was
high leakage or a short somewhere
along the path between the tuner

and video amplifier. Further checks
revealed that all plate and screen
voltages in this section were down
considerably, so I began disconnect-
ing circuits the easy way — by pull-
ing tubes. When I removed the
6CB6 3rd video IF, B-- returned to
normal. It so happens that in this
“super” version, the IF’s are all
6CB6’s with suppressor grids tied

e Please turn to page 84
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Fig. 3. Horizontal AFC and oscillator cireuit with key waveforms.
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Fig. 1. Comparison of output-tube grid-
drive and cathode-current waveforms
shows affect of voltage on conduction.

Horizontal sweep circuits have
followed a trend toward greater sim-
plification at a faster rate than other
TV circuits. This increased simplic-
ity, while somewhat easing service
problems, has not eliminated them
entirely. In analyzing letters from
the field, we find that horizontal
sweep problems still “dog” the na-
tion’s servicemen.

This article commences with a
brief discussion of circuit operation
and then proceeds with adjustment
setup procedures, data on normal
voltages and signals, and effects on
operation when various components
fail. It concludes with symptoms
denoting failures in circuits that
draw power or use signals from the
output stage.

How It Works

The chain of events that lead up
to the production of horizontal
sweep and high voltage starts with
the application of the familiar mod-

Fig. 2. Coupling capacitor charges as
shown when tube draws grid current.
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Fig. 4. Comparison of output-tube plate
signal with drive signal shows that
inductive kick occurs during retrace.

ified sawtooth signal (Fig. 1) to the
grid of the horizontal output tube.
This tube is biased (by grid-leak or
a combination of grid-leak and cath-
ode bias) so that it conducts only
when the grid signal reaches a cer-
tain level. A comparison of grid
voltage and cathode current wave-
forms (Fig. 1) illustrates this point.
Notice that once the tube starts con-
ducting, its plate current increases
rapidly to the saturation level, re-
mains there momentarily, and is
then cut off by the negative excurs-
ion of the drive signal.

During the time the output tube
is conducting at the saturation level,
the grid capacitor (Fig. 2) is being
charged by grid current. After the
tube is driven into cutofl, this state
is maintained by the discharge of the
grid capacitor through the grid load
resistor until the next rise of the
sawtooth signal drives the stage into
conduction. Conduction of the out-

}-— SCAN INTERVAL —-l
!

A
_JH

RETRACE
TIME

Fig. 3. Sawtooth signal is key to devel-
opment of high voltage and boost B+-.

HORIZ OUTPUT HV RECT

Fig. 5. Basic horizontal output trans-
former circuit showing inductance val-
ves for portions of the transformer.

put tube produces only the last half
of horizontal sweep. This point will
be dealt with in more detail a little
later.

At this point, let’s consider cir-
cuit operation during horizontal re-
trace (see Fig. 3). At the instant the
scan interval ends, the magnetic
field produced by the gradually in-
creasing current through the yoke
and ilyback system collapses. This
causes an inductive kick and pro-
duces a voltage (first half cycle posi-
tive) with a shape as shown in Fig.
4. This pulse voltage is stepped up
via transformer action of the hori-
zontal output transformer before be-
ing applied to the plate of the high-
voltage rectifier tube.

Consider an example where the
circuit is connected as shown in Fig.
5. The voltage measurement at pin 6
and the various inductance values
were taken from an operating cir-
cuit. As you will note, the yoke is
connected across two sections of the
transformer, each rated at 33 milli-
henries. Since these windings are
wound series aiding, however, the
total equivalent inductance Lt is
greater than the sum of the individ-
ual sections—132 millihenries in
this case. The formula for inductors
in a series-aiding configuration is as
follows:

Lt = L1 + L2 + 2 L1 x L2
The same condition exists between
the top of the yoke and the plate of
the high-voltage rectifier, where 610
mh and 42 mh aid in producing a



total of 965 mh. These inductance
figures were obtained using a precis-
ion inductance bridge.

By comparing these equivalent
inductances, we can determine the
step-up ratio of the high-voltage-
producing segment of the transform-
er. Simply divide 965 by 132 to get
the step-up ratio, which we find is
7.3. This means the 2,000-volt kick-
back pulse will be stepped up to
about 14,600 volts by the transform-
er. When rectified, the resultant DC
voltage will be about 14 kv at no
Joad, and on the order of 12 to 13
kv at normal brightness settings.

If you thought the output trans-
former produced high voltage by
simply stepping up the signal volt-
age from the output tube, consider
the following explanation of why
this signal is inadequate for de-
veloping high voltage unless a kick-
back pulse is included. If this
point is already clear in your mind,
skip to the next paragraph. If the
boost voltage is 700 volts, and we
consider the portion of the trans-
former between terminals 4 and 8 as
the primary, we have a set of condi-
tions whereby we can determine the
maximum high voltage that can be
produced by a direct step-up of the
horizontal output tube signal. First
of all, let’s consider just how much
signal amplitude we can get from
the horizontal output amplifier.
Since boost B4 is our DC supply,
and its value is 700 volts, we know
at once that our signal cannot ex-
ceed 700 volts p-p. Since the
equivalent inductance of the primary
is on the order of 350 mh, and
the inductance of the secondary is
about 610 mh, we can calculate the
step-up ratio to be about 1.74. How-
ever, the yoke is connected in paral-
lel with the 132-mh portion of the
primary, and it actually reduces the
equivalent primary inductance to
about 120 mh. Using this value, we
then arrive at a maximum step-up of
about 5.1 (610 divided by 120).
Using this figure and a theoretical
signal value of 700 volts p-p, we

find we can get only a 3,570-voit
pulse at the plate of the rectifier —
not enough to produce high voltage
at a usable level.

The balance of this discussion
will be based on the circuit (Fig. 6)
used in a current Admiral receiver.
Boost is produced when capacitor
C100 is charged by damper conduc-

tion. The damper conducts after the
first half cycle of the kickback pulse
to prevent current oscillation, which
would cause ringing in the picture.
The damper doesn’t conduct on the
first half-cycle because this pulse is
positive-going; it takes a negative
pulse to cause the damper to con-

e Please turn to page 87

CHART I-Typical Voltages and Currents in Horizon-
tal Output Stages Compared With Maximum Ratings
GRID SCREEN CATHODE
TUEE DRIVE VOLTAGE CURRENT BOOST DE:":CT'oN
p-p Max. Typical Max. Typical CEE
BGo6 60-90 350 325 10 90-100 450-550 70
BQé 75-90 175 135 110 75-100 450-550 70
BQ&GB | 75-90 200 130-150 110 90-105 450-600 | 70
Cué6 75-90 200 150 110 90-105 450-600 70
DQ6 95 175 130-145 120 100-125 500-600 | 90
DQ&A 100 175 130-145 140 100-140 500-640 | 90-110
DNé6 75-150 175 130-150 240 128-140 450-600 90-110
CDhé6 75-150 175 150 200 135-150 450-650 70-90-110
* CBS 125-200 | 200 150-180 200 200-225 750-850 21AXP22
* CB5A 125-200 | 200 150-180 220 215-240 750-850 21AXP22
*rDQS 200 175 145 285 170 820 21CYP22
*Color sets
+New tube; all figures based on one set.
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Fig. 6. Autotransformer circuit in Admiral 18A6C illustrates current trend.
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transistors
with

. . transistorized power services

and how they work

by Allan Lytel

STEP-UP TRANSFORMER
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Fig. 1. Elements of DC-to-AC converter.
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Fig. 2. External and internal views of
General Electric Model EPBA converter.
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DC-to-DC Power Converters

Transistors, operating either as
amplifiers or as switches, are begin-
ning to replace electromechanical
devices in power conversion systems
such as DC-to-DC converters and
DC-to-AC inverters.

A converter is a power supply
that steps up low-voltage DC for use
with mobile radios, aircraft equip-
ment and guided missiles. Less
weight, longer life, greater efficiency,
and fewer breakdowns are made
possible by transistorizing this de-
vice.

What is a transistorized power
converter? Basically, it is an oscil-
lator (such as the one shown in Fig.
1) fed by a battery source. The
oscillator, which is often a multi-
vibrator, generates an AC signal
by positive feedback. After being
stepped up by a transtormer, the AC

Fig. 3. Output of transistor oscillator is rectified by silicon diode bridge.
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is rectified and filtered to pure DC.
Since frequencies in the range of
several kilocycles are used, the filter-
ing problem is much simpler than it
is at 60 cps. Besides having smaller
filter elements, the power supply can
use a lighter and more compact
transformer.

An important use of a DC-to-DC
converter is as a source of plate
voltage for a mobile radio, as shown
in Fig. 2. Transistors outlast vi-
brators and produce no *‘hash™ or
radio-frequency interference. This
power-supply unit can be added to
existing radios.

Fig. 3 is a schematic of a transis-
tor power supply for GE mobile ra-
dios. This unit is shown in Fig. 4 as
it appears when mounted on the
front panel of a radio (underneath a
louvered cover). Locating the power
supply outside the case of the radio
has the advantage of providing cool
surroundings for transistor opera-
tion. As a rule, this permits an in-
crease in the power ratings of the
transistors.

The DC input is applied to two
power transistors which operate as a
flip-flop oscillator (a type of square-
wave generator) at a frequency of
approximately 3500 cps. A smalil
step-up transformer, weighing only a
few ounces, is adequate for service
at this frequency. The stepped-up
voltage at the transformer secondary
is rectified by a bridge circuit with
four silicon diodes. Ripple is filtered
out by an ordinary RC network
following the rectifiers. The power
output of the transistor supply is ap-
proximately 195 volts at 100 ma,
which is sufficient to power a 15-
tube FM communications receiver.
Over-all efficiency of the supply
(DC output divided by DC input) is




Fig. 4. Transistorized DC-to-DC converter
mounted on front panel of radio set.

Fig. 5. Two 2N174 transistors provide
130-ma output current at 240 volts DC.

about 70% — approximately the
same as for a power supply using a
nonsynchronous vibrator and seleni-
um rectifier.

All components except the tran-
sistors are mounted on a small print-
ed circuit board. To dissipate heat,
the transistors are mounted directly
on the surface of the cover, which
acts as a heat sink. The louvers in
the cover permit free air circulation
around the heat sink to help keep
the transistors within recommended
operating temperature ranges.

Since current switching is done
electronically by the transistors,
there is no arcing or “hash” such as
is produced by mechanical switch
contacts. Consequently, the transis-
torized power supply needs relatively
little filtering or shielding. This fac-
tor, when considered along with the
small size of the step-up transformer,
largely accounts for the compactness
and light weight of transistorized
converters.

DC-to-DC power converters have
other uses and cover a wide range of
supply voltages. Some typical units
have inputs of 6, 12, or 28 volts DC
and outputs from 125 to 2,100 volts
DC. Output currents vary from 40
ma to 1 amp. Available power out-
puts range from 1 to more than 500
watts. Fig. S shows a 30-watt unit
using a pair of 2N174 power tran-
sistors. Special converters with out-

Fig. 6. Complete transistorized DC-to-
DC converter fits into a small package.

puts up to 100,000 volts DC are
available for high-voltage, low-cur-
rent applications such as in radiation
detectors.

Power converters can be bought
as complete “package” units, such
as the one shown in Fig. 6, or the
special transformers may be pur-
chased separately and a power sup-
ply custom-built. The 12-volt Model
12-D transformer made by Sunair
Electronics, Ft. Lauderdale, Fla.,
can be used in the circuit shown
schematically in Fig. 7. This unit
provides up to 40 watts of output at
200, 250, or 300 volts with current
drains up to 125 ma. Two power
transistors (Delco 2N441) are cross-
coupled to form an oscillator that
operates at about 2 kc. After voltage
step-up, the output of the oscillator
is rectified by a voltage doubler and
filtered by an RC filter. Note that the
filter capacitors arc only 10 mfd.

Another packaged unit, Fig. 8, is
made by Arnold Magnetics Corp. of
Los Angeles. Depending on the
model, this type of supply operates
from either a 6- or 12-volt battery
and delivers up to 265 ma with out-
put voitages ranging from 150 to
400 VDC. Compactness is illus-
trated by its size, 4% " x 134" x
314", and weight, 24 ounces.

DC to AC Inverters

Power transistors are also used in
DC-to-AC inverters, which are pre-
cision oscillators for powering AC
equipment. In a transistorized in-
verter, a DC source feeds a tran-
sistor circuit that acts as a typical
generator. It consists of an oscillator
stage feeding an output stage which
is either a push-pull circuit (in which
the power transistors are class-B am-
plifiers,) or an arrangement in which

e Please turn to page 81
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what's mew

The majority of radios in late-
model automobiles are of the hybrid
type, with a transistor in the output
stage and tubes in all other circuits.
Judging from an over-all inspection
of 1959 models, it appears evident
that further transistorization of car
radios is going to be a gradual
process, although there has been a
slight increase in the use of tran-
sistors this year. For instance, the
stage ahead of the audio output cir-
cuit has been transistorized in sev-
eral of the latest designs, and a
limited number of fully transistor-
ized sets have been produced. By
and large, however, it appears that
hybrid radios will not be completely
replaced by all-transistor designs for
some time to come.

Plenty of engineering talent has
been applied to the job of improving
hybrid tubes and circuits for more
efficient operation. Before we exam-
ine this streamlining process in de-
tail, let’s refresh our memory on
some of the special problems that
had to be solved in order to make
hybrid radios practical in the first
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place. When the transistorized audio
output stage was adopted, it seemed
feasible that receivers without vi-
brators could be built—provided
that tubes could be made to operate
with plate and screen potentials be-
tween 10 and 16 volts. These tubes
also had to be able to withstand
road shocks and wide fluctuations
in supply voltage. To meet such stiff
requirements, design features like
low plate current were adopted for
early types of hybrid RF-IF tubes.
This meant low gm and low gain per
stage; therefore, most earlier-vintage
hybrid radios had to have at least
one more stage than comparable all-
tube radios. The circuit added was
an audio-frequency ‘“driver” — a
power amplifier especially designed
to supply a suitable signal to the
low-impedance, high-current input
circuit of the output transistor.

In 1957, when hybrid radios first
came into widespread use, audio
tube circuits were generally of the
type shown in Fig. 1. The 12K5 in
the driver stage is a space-charge
tetrode that employs a unique meang

I g

of obtaining high plate current at a
low plate potential. Note that the
No. 1 or space-charge grid is re-
turned directly to the 12-volt source.
The positive potential on this grid
tends to prevent electrons from
straying back toward the cathode
after they are emitted; as a result, a
dense cloud of electrons (space
charge) collects in the vicinity of the
No. 1 grid and forms a ready source
of plate current. The value of this
current during normal operation is
about 40 ma, much more than could
be obtained with a conventional tube
at a plate potential of only 12 volts.
The No. 2 grid of the 12KS5 func-
tions like the control grid of an ordi-
nary triode amplifier tube.

Some hybrid radios have utilized
a 12J8 (a non-space-charge tetrode)
as a driver tube. Just as in an ordi-
nary tetrode, the No. 1 grid receives
an input signal and the No. 2 grid
serves as a screen. Plate current is
lower than in a space-charge tube,
and plate resistance is many times
higher; but, if a driver transformer
with a relatively great step-down
turns ratio is used, a 12J8 can de-
velop sufficient power at 12 volts to
drive an output transistor.

Still another variation of the
driver circuit is found in certain
Philco radios which utilize a 12AE7
dual triode in place of a single
tetrode.

Earlier models of hybrid radios
included an audio voltage amplifier
between the detector and driver. As
can be seen in Fig. 1, this stage
bears a close resemblance to the first
audio amplifier stage of a conven-
tional all-tube radio. A 12AJ6 tri-
ode or 12F8 pentode is sometimes
used instead of a 12AES6.



12FK6

12FM6

The efficiency of hybrid designs
has already been increased to the
point where one stage can be omitted
from many of the newer radios, and
the audio voltage amplifier has been
the first circuit dropped. New tube
types, incorporating two diodes in
the same envelope with a space-
charge tetrode, have been developed
so that the functions of detector,
AVC rectifier, and transistor driver
can all be performed by a single
tube. Perhaps the most popular tube
in this category is the 12DL8, an
electrical equivalent to a 12K5 plus
two diodes. Other space-charge de-
signs have also been introduced; for
example, some of the newer Chevro-
let radios use a 12DV8 (Fig. 2).

The first audio amplifier stage has
not been eliminated from all the new
hybrid receivers; it is still required
in various sets, including 1959
models with transistorized driver
stages. The latest versions utilize
either an “A” revision of the 12AE6
or a newly-developed 12FK6 or
12FM6. Logically, we might expect
the next development in hybrid de-
sign to be the tranmsistorization or
removal of this stage, and adoption
of an all-transistor audio section.

RF-IF Stages

Initial 12-volt RF-IF tube types
were modifications of conventional
radio tubes such as the 12BA6, with
grids specially wound to allow maxi-
mum gain with low plate voltage.
Results still left something to be de-
sired; for instance, the 12AC6 (one
of the original hybrid types) has a
transconductance of only 730. Fur-
ther research has led to completely
new designs with greater cathode
area, closer interelectrode spacing,

... .HHYBRID auto

and considerably higher transcon-
ductance. Some recent Chevrolet
radios employ a 12DZ6 RF ampli-
fier, a pentode with a gm of 3600.
Among other “hot” pentodes are the
12EK6 (gm = 4200) used in 1959
Bendix-built radios, and the 12CX6
(gm = 3100) found in a number
of ’58 and later models. Use of
these high-gain tube types has been
a big factor in the production of
hybrid radios with fewer stages.

Another way of obtaining more
efficient receivers is to squeeze all
possible gain from the RF-1F section
by paying careful attention to the
layout of the AVC system. This cir-
cuit is somewhat difficult to adapt
to hybrid operation, since most hy-
brid RF-IF tubes cannot tolerate
variations of more than one or two
volts in grid bias and still maintain
linear operation.

One workable solution to this
problem is the use of a delayed AVC
system of the type found in many
TV sets. The negative voltage out-
put of the AVC rectifier and filter
is opposed by a positive bucking

radcdios

by Thomas A. Lesh

voltage, usually obtained by con-
necting the AVC bus to the 12-volt
source through a high resistance (R1
in Fig. 3). Under weak-signal con-
ditions, the delay circuit holds the
grid bias of controlled stages to a
minimum — usually a fraction of a
volt. An increase in signal strength
causes a gradual buildup of bias,
but the controlled stages never re-
ceive the full output of the AVC
rectifier. If the latter were —4 volts
during reception of a moderately
strong signal, the voltage actually
applied to the RF amplifier would be
on the order of —1.5 volts.

For more precise control of this
stage, bias is usually applied to both
the control and suppressor grids
(see Figs. 3 and 4). In addition, a
small proportion of the AVC volt-
age is usually fed to the grid of the
converter through a voltage divider.
The IF may also receive all or part
of the AVC voltage, but AVC may
be omitted if linear operation of the
IF can be obtained without it.

Although an AVC delay network
is frequently used in hybrid radios,

Fig. 2. Output of detector is applied to driver tube in Chevrolet Model 987730.
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it is not found in every receiver of
this type; in fact, quite a few hybrid
sets have been built without this
feature. When a simpler AVC sys-
tem of the type shown in Fig. 4A is
used, the RF amplifier tube may
actually become cut off during
strong-signal reception; however, a
signal is still passed on to the con-
verter by coupling through the grid-
to-plate capacitance of the tube.
Certain RF-tubes used with unde-
layed AVC systems have a remote-
cutoff characteristic, and even the
strongest input signals are insuffi-
cient to bring tube conduction to a
complete halt. (One such tube is the
12DZ76.)

The circuit of Fig. 4A is found
in a five-tube 1957 Ford radio,
Model 75MF. During the model
year, this receiver was superseded
by a simplified set (Model 74MF)
with only four tubes. The AVC sys-
tem of the newer radio is dia-
grammed in Fig. 4B. Note that a de-
lay network was reintroduced into
the RF section of the AVC line in
order to provide higher gain ahead
of the detector for weak signals. A
portion of the AVC voltage was
also fed to the IF stage, which was
redesigned for better linearity of op-
eration over a wide range of signal
strengths.

In many of its current models,
Motorola is using a 12EG6 heptode
as an RF amplifier. AVC bias is ap-
plied to grid Nos. 1 and 3, just as
in hybrid-type RF pentodes; but the
heptode circuit differs from a pen-
tode circuit in having its signal in-
put fed into grid No. 3 instead of
No. 1. This arrangement helps the
AVC system to exert more precise
control over RF gain.

Search Tuning

Some hybrid radios are “signal-
seeking” models, equipped with
motorized or solenoid - operated
search-tuning devices. Control cir-
cuits for the search mechanisms are
based on those found in conven-
tional car radios. In the first hybrid
versions of these circuits, a trigger
tube (usually a triode section of a
12AE6) fed its output to a 12KS5
space-charge tetrode which served
as a control tube for the relay that
actuated the tuning device. A space-
charge tube was needed to provide
enough current for relay cperation.
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Fig. 3. Delay circuit reduces strength

of AVC voltage in typical hybrid set.

It was not long before a dual-sec-
tion tube (the 12AL8 triode/tet-
rode) was designed especially for
use in the search circuits of hybrid
radios. Electrically, the 12ALS8 is
equivalent to a combination of a
12AES triode section and a 12KS5.

Fig. 5 is a simplified schematic of
a typical 12ALS8 circuit. The search-
control stages used in different re-
ceiver models are generally very

NOT CONTROLLED
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(A) Early-production Model 75MF.
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(B) Late-production Model 74MF.

Fig. 4. AVC networks in ‘57 Ford sets.

similar, in spite of the fact that con-
siderable differences exist in the me-
chanical sections.

When the tuning mechanism is at
rest, the relay-control tube is non-
conducting, and the relay in its plate
circuit is de-energized. Closing the
search switch (usually a push bar or
foot-operated button) grounds one
side of the relay and closes a series
of contacts. One set applies power
to the search motor or solenoid, an-
other mutes the sound, and still an-
other places a shunt across the cath-
ode resistor R6 of the control tube.
Shorting out the cathode resistor
lowers the bias on the tube, causing
it to continue conducting heavily
enough to keep the relay energized.

When the search tuner picks up a
station, a signal appears at the out-
put of the IF stage and is coupled
through C1 to the grid of the trigger
tube. Arrival of a signal causes the
tube to conduct more heavily; as a
result, a drop in plate voltage is pro-
duced. This negative-going swing of
voltage is coupled through C2 to the
grid of the relay-control tube, thus
cutting off the tube and de-energiz-
ing the relay.

The contacts must be disengaged
just in time to bring the tuning
mechanism to a stop exactly at the

center frequency of the desired sta-

tion. This requirement is met by
adjusting the system so that a pre-
determined level of input signal at
the grid of the trigger tube will
serve to cut off the relay-control
tube. AVC is usually applied to the
trigger-tube grid to compensate for
variations in the strengths of differ-
ent input signals. Some kind of
“local-distant” or ‘“town-country”
sensitivity control (not shown in
Fig. 5) also may be tied in with the
search-tuning circuitry. When this is
adjusted for local reception, the sen-
sitivity of the RF-IF stages is cut
down during operation of the search
system. The tuner then skips over
weak stations and seeks out the
strongest signals being received in
the area.

Testing Hybrid Tubes

Tubes in hybrid radios can be
tested most accurately by trying sub-
stitutes of known good quality and
observing the effect on performance.
Just as in the TV field, this tech-

® Please turn to page 95




PF REPORTER presents:

s10Mmeowners

Here is one of the most unique features we’ve ever presented. It has just one
purpose—to help you merchandise antenna installation and repair services to
your customers. Major part of the program is an 8-page pocket-size booklet
which—for the first time—enables the consumer to visually determine the
state of his own antenna system . . . in two ways:
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1. By comparing the picture on his own TV set with photos of TV
screens showing common antenna system defects and their effect
upon picture quality.

2. By showing the consumer actual defects which he can compare with
any part of his own system.

There is more available work and more profit to be made in the antenna busi-
ness today than ever before. The number of TV homes are at an all-time high
—as are the number of antenna systems needing service or replacement. To
prove this to yourself, simply spend a few minutes scouting a nearby residen-
tial neighborhood; you’ll find a week’s work in every block—if you make an
attempt to go after it.

To assist you in making your customers antenna conscious, PF REPORTER is
offering “Homeowner’s TV Antenna Handbook” at less than cost in large
quantities. Leaving one of these booklets on every call—or mailing them to
your customer list—really gains business. We know; in the preparation of this
booklet, the PF REPORTER editorial staff tried it on consumers. The results
were excellent . . . your results can be equally good.

IT’'S ANTENNA CHECK-UP TIME. Order your supply of booklets now;

quantities are limited. Fill out the coupon and send with check or money
order.

|
Readers Service Dept., PF REPORTER

Schedule of prices for “Homeown- | . .
er's TV Antenna Handbook’: 2201 E. 46th St., Indianapolis 6, Ind.

QUANTITY PRICE Please enter my order for ___ copies of “Homeowner’s TV Antenna Hand-
110 50 4¢ each | book.” Add $4.00 for imprinting up to 1,000 copies, $2.50 for each additional 1,000
51 to 100 3'%2¢ each | or fraction thereof. [] Also send mailing envelopes @ 1Y2¢ each.
101 to 500 3¢ each My check or money order for $_____ is closed.

501 to 1000 2V2¢ each

{7 Please imprint (maximum 4 lines) my copies

over 1000 2¢ each :NOmP as follows. Allow at least 1 week for
Unprinted 6" x 9" processing.
Mailing Envelopes 1%2¢ each |

Company. S

4-line imprinting available for extra

charge of $4.00 for up to 1,000 |

copies; $2.50 for each additional |, Address
1,000 or fraction thereof.

All Orders Sent Postpaid City Zone State
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to the tech...

Even though the Antenna Handbook is written for
your customer, it will pay you well to look it over care-
fully. Make sure you know how to recognize and repair
the defects shown. The check chart given for the cus-
tomer to rate his system will also be helpful to you.
Using it will enable you to accurately estimate your

time in making needed repairs. Comparing your chart
with the customer’s before the job begins will also help
to establish an agreeable price for doing the work.

The following handy reference tables list major
brands of antenna components to help you calculate
material costs. Since their costs are incidental, miscel-
laneous items such as mounting hardware, stand-off
insulators, guy wire, ground wire, ground rods and
entrance hardware aren’t shown. To account for them
in your estimate, add roughly 10% of the total ma-
terial expense figure. The prices shown are those pre-
vailing at the time of publication, and may vary at a
later date.

ANTENNAS
Urban Suburban Rural
L CUOL L 0 to 15 miles 15 to 30 miles over 30 miles Lol
11.95 19.50 29.00 7.95
Amphenol 114101 —=% 114-005* 77350 114314 54 114093 — =
9.95
Antenna Designs SX-55 598
4.64 5.39 22.10 9.37
Clear Beam Al13 278 Cé4 323 Cv90 13.26 KWS4 5.62
615 12.64
CDR 180SW 3.69 280SW .58
. 13.50 ) 17.50 39.80
Finney B3 .94 B4 1029 B66A 23.40
19.25 27.50 47.50 8.20
JFD RXS11 7735 SX711 g% VXI55 UHF410  — 5
Phi 9.95 1375 26.95
WL &Y 498 %0 688 0 13.48
17.00 31.40 44.30 5.00
RMS CY-1PA 7020 1005 18.84 1007 2658 UHC-1 300
6.95 14.75 36.75 8.75
TACO 1101 375 2540 796 2570 19.84 3044 473
I 19.50 2495 59.95 7.50
Telco A8141  jizo AR o AB122 5 AB128 %
Wi 6.95 . 14.95 29.95 7.9§
inegard 501 7 202K 897 | CL-4 17.97 GG-1 375

*Complete kit

ground rod and ground wire must be purchased separately.
When signals must be received from more than one direction.
suggest the use of either a rotator or multiple antenna setup for
best performance on all channels.

This antenna chart lists the most appropriate model in each
category. First price shown in each column is list; second is
dealer net. All kits listed include mast, mounting hardware,
stand-off insulators, and 50’ of twin lead. Lightning arrestor,

LEAD-IN WIRE

Manufacturer Standard Heavy-Duty Tubular Cellulose-filled Coaxial Open
3.20 4.03 5.05 8.38
Amphenol-Borg 214-054 i73 214100 238 214-271 553 RG 59/U 5.03
3.15 3.40 7.00 6.90
Belden 225  Tes 8230 =5 8235 Iy 8275 o
L 4.79 5.95 4.55 815 9.30
Columbia Wire 5150C 239 5050C 398 5556 272 5650 250 RG 59/U 5356
. 2.25 8.40 3.35 8.40
Consolidated 4503 1350 4523 5.50 4527 225 I RG 59/U 5.60
! I I

Open-wire line has the lowest loss, while coaxial cable is lowest
in noise pickup. When using coaxial cable in TV antenna in-
stallations, install 72 to 300-ohm matching transformers at both
ends of the cable. All prices in the chart are for 100’ lengths.

Lead-in wire is rated as standard or heavy duty, according
to the number of strands, wire gauge and thickness of the di-
electric material. Use heavy-duty wire in all outside applications.
Tubular and cellulose-filled types are designed for low line loss.
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A This is the type of picture quality you can
expect to receive in the better signal areas.

S iy e ) s s

B. Streaks are due to a broken wire in the an-
tenna lead or to a loose terminal connection.

C. Flashes or specks are caused by auto igni-
tion systems or electrical applicnce motors.

Look for These Defects In
Your Antenna System.

A television receiver, no matter
how well designed and constructed,
cannot produce top quality picture
and sound unless its antenna system
delivers a clear, strong signal. In
turn, the system will provide such a
signal only if properly installed and
periodically maintained.

As a set owner, you should know
that your antenna system must also
meet certain safety standards. For
example, even though reception is
entirely satisfactory, your antenna
system may not include necessary
protection against the effects of static
electrical charges and lightning, both
of which present a very real hazard
to life and property.

If your antenna system is more
than two years old. or if it was not
installed by a qualified serviceman,
it may be inefficient, unsafe, or both.
The following information will help
you evaluate your own system and
determine if and where it needs im-
provement.

Because the antenna can affect
TV performance for one or more
live channels, the first step is to
check reception on each channel.
Compare your own picture with
those shown here. Photo A is an ex-
ample of a good picture. Photos B
through F indicate troubles caused
by certain defects in the antenna sys-
tem. Inspect your system for the de-
fects illustrated on the following
pages. After you have examined
your system, use the check chart on
the last page to determine the ap-



proximate cost of having it repaired
by a qualified serviceman.

In some cases you may be unable
to locate obvious defects, yet the ap-
pearance of your picture indicates
the antenna system is at fault. You
will recognize this condition if your
picture is similar to any one of the
five shown. In such instances, have
your qualified serviceman test your
system.

Multiple Outlets

If you have more than one TV set,
they can be connected to the same
antenna system with excellent re-
sults. In a primary signal area (up
to 15 miles from the station), multi-
set couplers are very effective. For
more distant locations, a signal am-
plifier may be necessary. Your serv-
iceman is familiar with local condi-
tions and can best advise you re-
garding multi-set installations.

About UHF

If you live in a UHF area, you are
already acquainted with the fact that
an outside antenna is best for con-
sistently good results. Because UHF
utilizes such high frequencies, it war-
rants special treatment. This in-
volves the type and amount of lead-
in wire used, and the technique
with which it is installed.

Regardless of your antenna prob-
lems — VHF or UHF — look to
your own serviceman for the most
effective solutions at the least possi-
ble cost, and enjoy all the pleasure
afforded by your TV set.

D. Very snowy pictures may be due to corrod-
ed antenna terminals or a short in the lead-in.

E. Ghosts or multiple images will result when
the antenna is pointing in the wrong direction.

PR
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F. Bending, snow, poor detail, and flopping s
also caused by improper antenna direction.

(Photos permission of NBC)
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Two separate leads to the same antenna
unbalance the system and cause ghosts or
multiple images. Use of a two-set coupler
permits the antenna signal to be fed to
both sets without any such unbalance.

Notice that the lead-in wire is resting on
the gutter. In a proper installation, long
stand-offs are mounted above and below
the gutter, and the lead-in is suspended
to prevent signal loss and lead-in wear.
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This large, high-gain antenna
had been properly installed;
however  the ravages of time
have taken their toll. The broken
stand-offs permit the lead-in to
sway in the wind, and the
conductors to flex and break.

An antenna mast poked through
the roof shows poor workman-
ship and presents a possible fire
hazard if it is struck by light-
ning. The lead-in is also improp-
erly installed, passing through
the roof and touching the mast.

In this example a stand-off insulator is screwed into the center of the roof, with the
lead-in wire laying on the roof. Contact between the wire and the roof weakens the
signal, and such installations may easily cause roof leaks or other damage.



Notice the absence of a drip loop where
this lead-in enters the house, and consider
how rain water will run down and collect
within the window frame. Also note the
absence of a lightning arrestor, which is
needed to drain off static charges picked
up by the antenna system.

It's not a good idea to have the lead-in
entering through a metal window. Proper
entry also calls for a drip loop. Actually,
the lead-in should not enter through the
window at all, but through a suitable in-
sulator in the window casing.

Even though a lightning arrestor is used
in this installation, it provides no protec-

tion whatsoever. The absence of the
ground wire, which should be attached
to the bottom of the arrestor, and the
fact that there is no ground rod, indicates
how poorly this system was installed.

I
With the lead-in wire wrapped around the
mast, the set would actually work better
if it were not connected to the antenna
at all. The lead-in should be well sup-
ported and routed out and away from
all metal to prevent loss of signal and
excessive pickup of unwanted noise.

tubular lead-in s

oval - shaped
cracked, partly because the lightning ar-
restor is designed for another type of
lead-in, but also bcause of exposure to

This

the weather. Such cracks let moisture
reach the conductors, and cause trouble.

.

-
L]
[\ ‘
Corrosion at thz terminals robs your set
of needed signal, often causing a snowy
picture. If other parts of the antenna
aren‘t rusted or corroded, installation of
new screws and terminals, and sanding

of the surface around the screw holes
may be all the repair required.



By all rights, these rusty chimney straps
should have broken long ago. If your
mounting hardware looks like this, have
it replaced with stainless steel or alum-
inum before the whole business comes
down and damages the roof — or worse

yet, harms some innocent passerby.
V
il
-~
P

L R R ¥ S

This stacked antenna is partially broken,
resulting in an inoperative system. If a
duplicate of the broken half cannot be
obtained, the entire antenna should be
replaced. If used in a local area (within
15 to 20 miles of the station), the good
section may serve satisfactorily.

a wire staple, and has neither drip loop
nor lightning protection. Too, its close
proximity to the metal coal chute has a
bad effect on the signal. An entrance fix-
ture, arrestor, ground wire and stand-
off insulators should be used.

This chimney-mounted antenna and sup-
porting mast are quite weather-beaten.
Heavy winds have blown off one of the
rear elements and changed the shape
of two othérs. The net result of such
damage is to make the system inopera-
tive. A new mast and antenna are needed.

is just about ready to
enter the house and attach the antenna
lead of his quick-rig, antenna-comparison

This serviceman

setup to the customer’s set. Your local
serviceman can demonstrate the improve-
ment offered by a properly installed
antenna with similar equipment.
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This Homeowners TV Antenna Handbook
comes to you through the courtesy of:

€3
Wherever you see this signou

will find dependable servicing information.

Prepared by Howard W. Sams & Co., Inc,, Indianapolis, Ind., with the
of leading electronic parts and equipment manufacturers, distributors,




POWERED DISTRIBUTION SYSTEMS

Price
Manufacturer Model Description
list net
Blonder-Tongue B-23 VHF-FM amplifier-coupler 23.95 | 14.95 The powered systems and amplifiers
listed are primarily intended for use in
residences. ther unit
Blonder-Tongue DAS8-8 8-outlet distribution amplifier 94.50 | 58.50 . i oD accessory
items to complete a system are available
from the respective manufacturer. For
Blonder-Tongue MLA VHF antenna or line amplifier 142.50 | 85.50 more detailed data on any of these pow-
ered systems, consult your local parts
distributor.
Jerrold HSA-46 5-set home-system amplifier 49.95 | 33.30
Jerrold HSK-300 Complete home system 67.75 | 43.98
ROTATORS
. .. Price
Manufacturer | Model no. Indicator Description
list net
Use rotators with thrust bearings on [
heavy or stacked arrays, or in areas sub- Alliance U-98 Compass Automatic 44.25 | 26.55
ject to ice, snow or high winds. All rota-
tors listed use four-wire cable (round or .
flat) except as noted. Use of five-wire CDR AR-1 Compass Avutomatic |46.95 28.17
line is suggested for rotators requiring
four conductors for operation; this pro- Philco AP-1 Compass Automatic 50.48 | 30.28
vides a spare conductor if one breaks. R
Trio TR-2M Compass Standard 44.95 | 26.97
Chiefly, towers are needed to increase
TOWERS antenna height, although many homeown-
ght, g y
T Price ers would consider a tower-mounted an-
Manufacturer Model ] Height Type of Base - tenna in lieu of one on the roof. Struc-
list net tures are self-supporting to the heights
given if anchored to the house 10 to 12
KTV 740-K 40 Concrete 119.50 | 74.00 feet above ground. For towers higher
| than 50°, use concrete base and guy at
50’ level. Tower-mounting base sections
Rohn | ¢C L Ground L2085 ’ 78.60 should extend below concrete into gravel
; bed for proper drainage.
ANTENNA and SET COUPLERS
Manvufacturer Two-Set Three-Set Four-Set Hi-Lo Ant. UHF-VHF Hi-Lo-UHF
3.75 3.95 5.75 3.75 3.75 4.75
Amphenol-Borg 114-088 225 114-098 237 114.090 345 114-094 225 114-061 225 114074 285
2.95
Anchor C-202 177
2.95 3.95 3.5 3.50
Blonder-Tongue A-102 T80 A-104 2.40 A-105 2.0 A-107 270
i 1.95
Charles Eng’g :\:c/)gord 20 couples up to 30 sets with additional units
2.85 3.20 3.60 3. 3.75 4.85
JFD BC-2 17 BC3 92 | BC4 36 AC10 210 AC20 295 AC30 391
4.50 5.75
Jerrold MF.2 370 MF-4 345
3.10 6.25
Mosley 902 186 204 3.94
1.90
RCA 240A1 135
i 2.49 i
Superex FC 149
3.75 3.20 3.60 4.5 3.65 3.85
TACO 825-2 202 820-3 173 820-4 194 1425A 224 1460A 97 852 2.08
[

The two-, three- and four-set couplers listed are of the pas-
sive type (no gain), and should be mounted so that the branch
leads are as nearly equal in length as possible. Weatherproof
two-set couplers work best when mounted near the antenna.

Antenna matching transformers are designed to permit more
than one antenna to be fastened to the same down-lead in
multiple antenna installations. These matching units are pas-
sive and should only be used in relatively strong signal areas.

The products in the foregoing charts are not a complete listing of all those available, but a cross-section of typical components.



STRIP!

4 NEW
COUPLERS

In just a matter of seconds, new quality
engineered B-T couplers featuring
‘No-Strip’ terminals provide a low loss,
matched installation for superior
multi-set performance.

2-SET COUPLER — maximum inter-set
isolation — minimum signal loss
Model A-102 Two-Set Coupler delivers
more signal to each TV or FM set, with
greater inter-set isolation than other
couplers. A new original B-T circuit with
phase cancellation feature automatically
defeats interfering signals. No ghosts, no
smears, ideal for color TV and FM.

List 2.95.
NEW B-T COUPLERS=-4-SET, HI-LO & UHF-VHF
A-104 FOUR SET COUPLER. Low loss 300 ohm
directional coupler only 7 db insertion loss and 12-20

db inter-set isolation. Flat response 50 to 220 me.
List 3.95

A-105 HI-LO ANTENNA COUPLER. Combines low
band and high band VHF antennas or provides
separate low and high outputs from a commeon line
or antenna. List 3.50

A-107 UHF-VHF ANTENNA COUPLER. Combines
VHF and UHF antennas, or provides separate
VHF and UHF outputs from a common line or
antenna. List 3.50

A-100 OUTDOOR MOUNTING KIT. Bracket and
strap assembly for fast, easy mast mounting of
models A-102, A-104, A-105, A-107. List 90¢
SMARTLY STYLED
WEATHERPROOF ¢ NON-BREAKABLE CASE

Awvailable at parts distributors.
For further information write Dept. PF-2

BLONDER-TONGUE LABS., INC.

9 Alling Street, Newark 2, N. J.

B_

50  PF REPORTER/February, 1959

Much Snow—No AGC

The picture on an Arvin Chassis TE-
tubes have had no effect. In either posi-
tion of the AGC switch, I measure a
positive 0.4 volts at the top of C9 in the
RF branch of the AGC circuit. Voltages
at the plate of the keying tube and at the
grids of the AGC-controlled IF ampli-
fiers are also a fraction of a volt positive.
1 have checked all components in the
AGC circuit, but haven’t found a de-
fective one.

When | place a probe on the grid of
the first section in the 6BQ7 cascode RF
amplifier, a snow-free picture appears and
the VIVM indicates a negative voltage.
Everything in the RF input circuit checks
good as far as 1 can tell.

SaM E. ELLIs
Oak Ridge, Tenn.

I’s not unusual for the AGC voltage
to be zero or even slightly positive when
the signal getting through the IFs is too
weak to develop any appreciable AGC
bias. Since the RF and IF stages in your
set should be operating at maximum gain
with no AGC applied, the receiver’s fail-
ure to produce a strong video signal is
probably due to tuner or IF trouble
rather than an AGC defect.

By touching the RF amplifier grid, you

AGLTD
R
TOCLAMPER

BIDDE
S60K
BIST. l
s 047
L4700 LoGat iy
T mmi &
KGE TO AGE
THRESHOLD winDIng =1
= IME] OMFLYBACK
A mid
=i may Ace KevinG [ S22
&6ALG
BOOST § +

10 CENTER TAP

are somehow bringing the video signal
up to its proper level and thus allowing
the AGC system to develop the wusual
negative control voltage. Here is further
evidence that the AGC system is probably
okay.

There is a strong possibility that an

open connection in the antenna input
circuit is preventing the signal from en-
tering the tuner. You can introduce a
signal with the test probe because it acts
as a crude antenna. Dirty or loose tun-
er contacts should be suspected as causes
of an open input circuit. Some other type
of defect, such as a short in the antenna
matching transformer, could also result
in a loss of signal.

The RF amplifier stage might be dead,
or at least defective enough to prevent
passage of a signal. Watch for burned-
out components that might have been
caused by a previous tube failure. In cases
such as this, disturbing the circuit with
a test probe sometimes allows a signal
to get past a defective stage by capacitive
coupling.

By some freak coincidence or combina-
tion of defects, a malfunction in the AGC
system might have something to do with
your trouble—but this is unlikely. Try
clamping the AGC line if vou want to
make certain whether the keying circuit
is good or bad.

12 Y 12ax7
giﬂh‘ AGC CATHODE
ot FOLLOWER
145¢
AGC TO
ISR IND IF

OF POWER TRANS



WITH EVERY CLAROSTAT
PICK-A-SHAFT* CONTROL YOU GET YOUR
2_ CHOICE OF SHAFT AT NO EXTRA COST!

Select the control you want — Y2-watt composition-element, regular,
tapped, or dual; 2-watt wire-wound; 3-watt wire-wound; or 4-watt
: wire-wound. Then choose from any one of 13 different shafts. There's
4 one for every need.

e 8 per Of Play this 'Pick-A-Shaft" theme on
your Cash Register

} for [Yerformance... | Jependability... 4 Duality...
CLARQSTAT :
R Conitioty and Rosisird

CLAROSTAT MFG. CO., INC., DOVER, NEW HAMPSHIRE

In Canada: CANADIAN MARCONI CO., LTD,, TORONTO 17, ONT.

February, 1959/PF REPORTER 51



better reception on
1,2 or 3 tv sets...
with one antenna

NEW |Bi| B-23

TWO-SET
BOOSTER

only $23.9.5”-'

From B-T comes the most important ad-
vance in better TV reception for 1958 —
a broadband TV amplifier that boosts
signal strength on all VHF channels and
operates 1, 2 or 3 TV sets with one an-
tenna —no tuhing required.

Combines two functions in one —

@ BOOSTS signal strength on 1 or 2 TV
sets —up to 6 db gain operating two TV
sets from one antenna.

@ COUPLES 2 or 3 TV sets —using the
present antenna. Qutperforms non-
powered couplers in any reception area
by more than 2 to 1.

Check these B-23 features:

@ Ideal for color — add a color TV set and
keep present black-and-white set, use the
same antenna — the result, sharper, clear-
er pictures on both sets @ Low noise
figure — designed to work with new VHF
sets @ Reduces interference @ Easily
installed at antenna terminals of set

@ Automatically amplifies channels 2-13
@ Ideal small TV system

For operating 3 to 8 TV sets, use the
B-T Labs DA8-B—more than 10 db
gain on all VHF channels.
The DA8-B Distribution Amplifier is a
broadband, all-channel unit that requires
no tuning, impedance matching devices,
pre-amps or other special fittings. Ideal
for all small TV systems (garden apart-
ments, motels, TV showrooms). Approved
for color. Only $94.50
The B-23, the DAS8-B, and other B-T
quality engineered products, are available
at electronic parts distributors.

For further information, use coupon.

pommmmemamem————— S I I I
BLONDER-TONGUE LABS., INC.
:J 9 Alling Street, Newark 2, New Jersey

Please send me literature covering:

O B-T B-23 O B-T TV Accessories
Nama

Address

City———— Zone—State——

P R L L L T T
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The wunusual IF branch of the AGC
system in this receiver deserves a closer
examination, even though it probably has
nothing to do with your present difficul-
ties. Note that the connection from the
keying tube to the IF strip is made
through a cathode-follower stage (half of
a 124X7). The AGC bias for the [Fs,
which is tapped off directly from the
cathode of the 12AX7, is the resultant
of two opposing voltuges. One of these
is a fixed potential of —15 volts obtained
from B—, and the other is a variable
positive voltage developed by tube cur-
rent passing through the BIAS potentio-
meter in the cathode circuit. The control
is normally adjusted so'that these two
voltages will cancel each other under
no-signal conditions, producing approxi-
mately zero volts on the IF branch of
the AGC line.

Arrival of a signal causes the output
voltage of the keying tube to shift in a
negative direction, thus increasing the
bias on the cathode follower. The cath-
ode current of the 12AX7 then goes
down, and less positive voltage is de-
veloped across the cathode resistance. As
a result, the cathode voltage shifts in a
negative direction to provide the needed
IF bias. If the 12AX7 ever burned out
or became completely cut off, the IF-
AGC voltage would drop all the way to
—15 volts.

The cathode-follower circuit has the
important advantage of providing g high
degree of isolation between the AGC cir-
cuit and the IF strip.

Puckered Raster

The raster on a Westinghouse Model
H966KU21 is severely bowed in at both
sides, forming a sort of hourglass shape.
I've changed all capacitors in the hori-
zontal circuit, the yoke, and the hori-
zontal output transformer, but haven’t
cured the trouble.

JiM PHILLIPS
Lavonia, Ga.

The “hourglass” symptom indicates
that the horizontal scanning lines in the
middle portion of the raster are shorter
than those at the top and bottom. Line
length would vary in this manner if 60-
cps amplitude modulation were present in
the yoke-driving signal. Perhaps the gain
of the horizontal output stage is fluctu-
ating at a 60-cps rate. A symptom of
this nature suggests the possibility of AC
power-line interference — but not the
kind we are accustomed to seeing.

I recently saw a very similar case of
trouble in a Philco Model 51-T1833. As
shown in the test pattern (photographed
on a round picture tube), there were iwo
indentations on each side of the raster.
It was discovered that 120-cps interfer-
ence from the full-wave power supply
was causing this condition. In this set,
the grid of the horizontal output tube re-
ceives a fixed bias from a negative 15-
volt tap on the low-voltage supply. Im-
proper filtering of this B— voliage al-
lowed a 120-cps signal at 135 volts p-p
to appear on the B— line (see wave-

More Profits
with PICKERING
Stereo
Conversions!

Get into the profitable stereo high
fidelity business with conversions
and replocements using the finest
quality components ot popular

prices — STANTON Stereo Compo-
nents by Pickering.

Original equipment manufacturers
have found the practical selution to
quality stereo in Pickering...why
not benefit from this...use Pickering
for quality stereo conversions and
raplacement.

STANTON Model 371 STEREO FLUXVALVE

Fully compatible for both stereo and monophonic
records, the STANTON Stereo-FLUXVALVE is fully en-
capsulated and hermetically sealed in lifetime poly-
styrene, Replaceable *‘T-GUARD’ stylus contains all
moving elements and the finest quality, precision
polished .7 mil diamond. Makes your installation easy,
true miniature design permits mounting into all arms
with standard 12" mounting centers, Frequency re-
sponse is flat within 2 db over the entire stereo
range. Two balanced outputs connect to low mag
Inputs of all preamplifiers .. .no need for trans-
former or gain stage device. Interchannel separation
better than 20 db. Recommended tracking Is 3-6
grams for changers and 2-4 grams for manual arms.
Four terminal output for greatest flexibility, straps
for 3 or 4 terminal systems.

EVERYTHING YOU NEED
FOR STEREO CONVERSION!

STANTON Model 603 STEREO KableKit

FOR CONVERTING
MANUAL
TONE ARMS

NEW! Low cost stereo cable assembiy for converting
automatic changers and manual tone arms. Prefab-
ricated insulated and fully shielded harness assembly
with all plugs and connector clips soldered . . . ready
for instant installation! No soldering required for
normal installation. Harness length 4 feet, comes
complete with cable retention clips.

ASK FOR PICKERING AT YOUR JOBBER
... EASIER TO SELL AND INSTALL.

FREE! Pickering Service-File, complete technical file
on quality products by Pickering. Includes valuable bul-
letins on hum elimination, installation, malntenan?e,
etc. Address Dept. T-29 for your free Service-File.

FOR i
CONVERTING  4F
CHANGERS  iF e

PICKERING & COMPANY, INC.,

Plainview, M. Y.

FLUKNALVE, T-GUARD,




TESY-O-MATIC

PROFIT PRODUCING
LABOR SAVING
QUALITY PRODUCTS

11 vt LANS PBHL { ’
o st e 1 teg_gme
)

tSAV! MONEY

(N EBTS TR

S-18 TUBE TESTER [
18 sockets test over 800 tube E
types. Test each side of multi- §
purpose tubes. Tests 6 and 12 &=
volt vibrators. Three controls . . .
Full emission test. Colorful unit &
takes only 15"x18” of floor space. *
6 feet high. Holds over 400 tubes
in handy sliding drawers.

DEALER NET PRICE $149,95
DELUXE 102 SELF-SERVICE TUBE TESTER

o Engineered to accommodate o Vibrator tester, chécks 6 and

new type tubes as they
are produced

Largest selective tube chart
available, lists and checks

more tubes than any other
self-service tube tester

Complete emission tester

12 volt vibr_ators

e Stores over 400 tubes

e Checks each section of
multi-purpose tubes

e 102 sockets, one knob control

peaLer NeT Price $199.95

NEW PORTABLE P-18
TUBE TESTER FOR
SERVICE CALLS

SAVE MONEY!

(AR T

LEG UNIT EASILY
ATTACHABLE.

TABLE MODEL T-18
SELF-SERVICE TUBE TESTER

NEW PORTABLE P-18

Handsome, lighiweight (12 Ibs.) portable tester con-
tains same testing panel as S-18. Available in black-
grained finish attache case. Operates 110V AC.

DEALER NET PRicE $79.95

TABLE MODEL T-18

The Shell T-18 and L-18 have the same panel and per-
forming qualities as the S-18 (shown at the far left).
This model, with easily attachable leg unit, can be
utilized with profit making success in your own service
shop. One low cost unit can be used to attract “'do-it-
yourself” customers, while the other models with
tube storage cabinets can be spotted in high-traffic
stores to sell your tubes and services for you,

T-18 oeacer net price $91.85
L-18 oeaer net price $99,95

If your nearest distributor does not carry this line,
contact us directly . ..

ELECTRONIC MFG.
CORPORATION
1688 Utica Ave., Brooklyn, N.Y.

February, 1959/PF REPORTER




short description of a
Small Efficient TV System...

1 antenna...IN

8 set lines... OUT
10 db signal... GAIN

bt
DISTRIBUTION
AMPLIFIER

MODEL DA8-B

Ideal for garden apartments, motels, TV
showrooms, deluxe home installations
and other small TV systems. The DA8-B
is a broadband, all-channel unit that
requires no tuning, impedance matching
devices, preamps or other special fit-
tings. Provides 8 isolated TV outlets
from one 75 or 300 ohm input.

Features and Specifications:
® Low noise all-triode circuit
@ More than 10 db gain on all VHF
channels
@ Inter-set isolation in excess of 22 db

@ Provision for 75-ohm cable or 300-ohm
twin lead

® Prevents overload through 10:1 gain
control range

@ Built-in power supply
® Designed for continuous duty
operation

NOTE: For larger systems, Blonder-
Tongue will furnish F'ree planning serv-
ice on request.

$9 450
List

Sold by Radio-TV
Parts Distributors and Jobbers

—y) BLONDER-TONGUE
RB-{ LABORATORIES, INC.

2J 9 Alling St., Newark 2, N. J.
In Canada: Telequipment Mfg. Co., Ltd., London, Ont.
export: Morhan Export Corp., N.Y. 13, N.Y.

bi-fi components « UHF converters s master TV systems
industrial TV cameras « ¥M-AM radlos
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form), and this spurious signal was od-
ulating the horizontal drive signal.

The trouble originally began when the
input filter capacitor in the power sup-
ply opened up. (In this receiver, it is
wired between B+ and B—.) Failure of
this filter resulted in excessive pulse
voltage on the B— line, which finally
broke down a [0-mfd supplementary
filter capacitor between B— and ground.
With all filtering removed from the B—
line, it was no wonder that a tremendous
ripple waveform appeared on it.

Since your Westinghouse set uses a
half-wave voltage doubler circuit with a
ripple frequency of 60 cps, you could
logically expect power-supply filter trou-
ble to produce a single hourglass pattern
instead of the double pattern observed on
the Philco set. The defect in the Westing-
house is not directly comparable to the
one in the Philco, since the former
doesn’t have a B— circuit; however, |
suspect that some combination of filter-
capacitor failures is producing your pres-
ent trouble. I would start by checking
C2, a multisection unit containing the in-
put filter as well as a plate-decoupling
capacitor for the second section of the
horizontal oscillator.

Wrong Grid Voltage?

According to the PHOTOFACT schematic
for Magnavox Chassis CTD447, the grid
voltage on the first section of the horizon-
tal oscillator is supposed to be 0.5 volts
when the oscillator locks into sync. I am
servicing one of these sets, and its oscil-
lator will not lock in except at +0.8
volts. No components have been found
defective, and horizontal alignment has
been followed to the letter.

Francis L. MURPHY
Joliet, Iil.

A reading of +0.8 volts on the oscil-
lator grid is well within tolerance, if you
consider the variations in component
characteristics from set to set as well as
differences in conditions of measurement.
Therefore, 1 wouldn't worry about the
slight discrepancy unless the oscillator
tends to be unstable in operation.

Now YOU can get
TUNERS
repaired, or replaced,
in a hurry!

Send them to TARZIAN!

@® Sarkes Tarzian, Inc., an-
nounces a new tuner repair serv-
ice and factory replacement pro-
gram for Tarzian-manufactured
tuners. Distributors, dealers and
servicemen will welcome this di-
rect factory service program which
is designed to take delay and con-
fusion out of the tuner repair busi-
ness.

We’re set up to offer a 48 hour
service from the date of receipt to
shipment to you.

Cost is reasonable, too. Only
$7.50 per unit ($15 for UV com-
binations) and that includes ALL
replacement parts! Both repaired
—or exchange units if available
from stock—carry a 90 day war-
ranty against defective workman-
ship and part failure.

Replacements will be offered at
these current prices* on units not
repairable:

VHF 12 position tuner... $17.50
VHF 13 or 16 position
tuner..............vu. 19.50
VHF/UHF combination. 25.00
UHFonly............... 15.50

*Subject to change

When inquiring about tuner service,
always refer to tuner by part number.
When inquiring about direct replace-
ments for tuners other than Sarkes
Tarzian-manufactured, please indi-
cate tube complement, shaft length,
filament voltage, series or shunt
heater. Use this address for quickest
service:

SARKES TARZIAN, Inc.

Att: Service Mgr., Tuner Division
East Hillside Drive
Bloomington, Indiana

TARZIAN Electronic Product and Services
Include TELEVISION TUNERS . . . SELE-
NIUM AND SILICON RECTIFIERS . . .
BROADCAST EQUIPMENT . . . AIR TRIM-
MERS . . . TV STATIONS WTIV and
WPTA, and RADIO STATION WTTS.




ownership of « IPHOTOFACT strvice pata LIBRARY
SPELLS SUCCESS FOR SERVICE TECHNICIANS

'l don't believe | could do
business without them,
and | don't see how any
other serviceman can. The
time saved is more than
the PHOTOFACT cost
and the satisfaction in
knowing | am doing the job
right is something, too."”

~Arch B. Caraway
Blountstown, Fla.

b i -

HERE’S MORE PROOF...FROM COAST-TO-COAST

CALIFORNIA

‘We use PHOTOFACT daily. |
don't believe we could conduct a
flrst-class service shop without
them. They are a time saver. With
them, you can get to the base of
your troubles in a hurry,”

—P. W, Earls, Fallbrook, Calif.

IOWA

“l would find it impossible to give
consistently reliable service with-
out a complete PHOTOFACT file
of service information.""

—Ralph L. Reints, Ottumwa, lowa

CONNECTICUT
"PHOTOFACT provid2s accurate
information—convenient han-
dling. Of necessity, repair with
such information as a guide must
be better repair,’’

—Lewls J, Smith, Norwich, Conn.

OHIO
‘‘With PHOTOFACT, | always
have complete servic2 data for
any set that comes Into my shop,
at my fingertips."”

—Earl J. Price, Sciotoville, Ohio

PENNSYLVANIA

“l Just can’t seem to get along
without PHOTOFACT."

—Joseph F. Blahovic,
Barnesboro, Pa.

NEW YORK

“"They have saved time, This Is
the biggestfactor. Also, they have
buiit good will for me. | can find
what tubes are needed for cus-
tomers that come in to buy tubes
...or even on telephone calls..."”

—Fred C. Booth,
Poughkeepsie N. Y,

G
X

“PHOTOFACT is
indispensable . . . a terrific
aid in cutting down
service time . . . One of your
biggest helps is your
listing of parts other
than manufacturers’
originals , . . "

—Victor V. Jasper
Ross Radio & TV, Washington, Mo,

WASHINGTON
"PHOTOFACTS save hours of
probing in the dark."”

—L. H. Bradbury, Edmonds, Wash.

NEW YORK

“*Gives quick, accurate, up-to-
date facts on replacement parts.
And, when a set needs to be
taken out of a customer’s home,
you can more easily convince him
if you have the PF Folder and ex-
plain you need special equipment
to check out the circuits...""

—William Birdsell, Fulton, N. Y,

2%

NEW EASY-BUY PLAN! 1t's the money-saving way to

build your complete profit-making PHOTOFACT Library!
NO INTEREST—NO CARRYING CHARGE—AS LITTLE AS $i0 DOWN

FREE! Valuable steel file cabinets for PHOTOFACT
monthly subscribers and Library purchasers.

TRee!

HOWARD W. SAMS & CO., INC.
2201 E. 46th St., Indianapolis 6, Ind.

(] Serd me Free booklet “*Your Guide To Maximum Profits"
D I'm a Service Technician: D full-time; [ ] part-time

Valuable booklet (DSOS,

shows you how
PHOTOFACT boosts
your profit-capacity

Shop Name

Attn, =—c e =

Pactaext

Send for it! Address

A City Zone State
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Fig. 1. Spot elimination circvit used
when brightness control is connected
in cathode circuit of the picture tube.

f
rﬂ——
A4 ON-OFF
SWITCH

B+
i BRIGHTNESS
CONTROL

GANGED WITH
ON-OFF
SWIT?H

B+

BRIGHTNESS =
CONTROL

GANGED WITH

)

Fig. 2. Spot elimination circuit used
when brightness control is connected in
the grid circuit of the picture tube.

35W4

Fig. 3. 35W4 circuit showing low-im-
pedance path to ground if C5 shorts.

B+CIRCUIT

117VAC
P, FROM
o 90V
BATTERY
10
FILS.

Fig. 4. B-L circuit in Philco portable.
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SERVIGING

By Calvin C. Young, Jr.

Residual Spot on CRT Screen

If your experiences have been
anything like mine, you may not
have been able to completely con-
vince some customers that the “lin-
gering spot of light” on his TV
screen won’t damage the picture
tube. In fact, you may not be en-
tirely sure yourself. If skepticism is
further compounded because the
spot became apparent only after you
installed a new picture tube, you are
ready to dig into the pros and cons
of the question—as well as a solu-
tion to the problem.

It is normal for a spot of light to
appear in the center of the TV
screen for a few seconds after a set
is turned off. If this spot is very in-
tense and lasts for more than 5 to 10
seconds, the screen can be damaged
if the condition is not corrected.

What causes the intense spot of
light? It is, in fact, the result of a
combination of conditions, i.e., the
high-voltage filter network contains
considerable capacitance and B+
energy to the sweep circuit decays

very rapidly when the set is turned
off. This means that a considerable
charge is still stored in the high-
voltage filter. Since the cathode of
the picture tube is still hot enough
to emit electrons, there is no sweep,
high voltage is applied to the anode
of the CRT, and electrons are drawn
away from the hot cathode and
strike the screen. The resultant spot
lasts until the high-voltage charge is
dissipated. or until the cathode cools
and no longer emits electrons.

The solution to the problem is
very simple; dissipate the charge
stored in the high-voltage filter be-
fore the sweep circuits cease to op-
erate. How can this be done? It’s
really easy. Simply install a switch
in the brightness control circuit. This
switch must be ganged with the on-
ofl switch; therefore, the existing
SPST on-off switch has to be re-
placed with a DPST switch. The
extra switch section can then be
wired into the brightness control cir-
cuit so that either a zero bias or
positive bias condition is created.

If the brightness control is located
in the cathode circuit, connect the
switch between the brightness con-
trol and B+ as shown in Fig. 1.
This causes the bias on the picture
tube to shift to zero the instant the
set is turned off; the resulting heavy
conduction rapidly discharges the
high-voltage capacitor.

When the video signal is DC
coupled to the cathode of the CRT.
the brightness control may be lo-
cated in the grid circuit. In such
cases, wire the extra switch between
the brightness control and ground
(Fig. 2). Turning the set ofl then
causes grid voltage to rise to the
value of B--. The corresponding

X3 X4
2N293 2N323
OLUA
N O ROL
i B
20000
i el
mmf ;
%_«m
AVC

Fig. 5. Transistor circuits can be checked by signal injection and noise agitation.






