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* 97 KNOBS TO CHOOSE FROM
e COVERS ALL 8 POPULAR TV MAKES

* REPLACEMENTS FOR ON-OFF, VOLUME, FINE TUNING,
CHANNEL SELECTOR

e MODERN SKIN-PACK—PRICE-MARKED FOR YOUR TRADE
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Whenever you run across a broken or missing knob on your TV

service calls, you can supply an exact replacement that makes

your customer happy, gives you extra money on that call. Your
nearby G-C jobber is now showing the complete G-C TV Knob
line . . . with each knob skin-packed, clearly identified, and marked

with list price for the set owner’s information. It’s another great

service for you from G-C and your G-C jobber.

WRITE today for your free G-C

S<]|G-C ELECTRONICS CO.

West Plant: Los Angeles 18, California Main Plant: ROCKFORD, ILLINOIS, U. S. A.
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G. E. Model 21713421
Chassis M5

The new Designer series includes this
21” table model with VHF tuner, short-
neck 110° picture tube, and all-metal
cabinet.

The front safety glass is well sealed,
but slips out easily after removal of the
bottom trim strip. This strip is held in
place by four %4 " hex-head screws located
under the front part of the cabinet.

With the back off, you'll find a “U”
shaped chassis which employs a power
transformer and two printed boards.
The VHF tuner mounts in the upper
left corner directly above a single 4” PM
speaker. As for new tube types, a 6FM38
is employed in the sound detector and
AF amplifier stages, while a 6DN7 is
used in the vertical sweep section.

From the back of the set, you can look
down on the horizontally-positioned
sweep-circuit board and see that all com-
ponents are exposed and identified. A
bright yellow tracing on the component
side makes it easy to follow the printed
wiring paths. The dual diode pointed out
in the photo is soldered into the horizon-
tal AFC circuit. Directly in front of a
fat, stubby electrolytic mounted above
the board, you'll find a pigtail fuse pro-
tecting the flyback system. This is a
slow-blow unit rated at 375 ma. The
printed board for the IF, video, and
sound stages mounts vertically on the
upright section of the chassis. This is on
the left side of the cabinet as you view
it from the rear.

Behind the antenna terminal bracket
on this section, you'll find a separate line
fuse. This is a 3.5-amp slow-blow unit
which affords protection to the entire
receiver. Although not shown here, the
parallel filament circuit is also fused by
a 2” length of #26 copper wire. This fuse
link is soldered to the vertically-posi-
tioned board near the 6CXS8.

An unusual circuit feature of this re-
ceiver is the horizontal and vertical
blanking network. From the simplified
schematic, you can see that a separate
winding on the flyback is used to develop
the horizontal pulses, while the vertical
blanking signal is obtained from a tap
on the vertical output transformer. The
vertical pulses are shaped by an R-C
network and then combined with horizon-
tal pulses from the flyback winding. Both
signals, of a negative polarity, are then
coupled to the grid of the picture tube
for blanking.

November, 1959/PF REPORTER 1
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Philco Model H-3412L
Chassis 10L43

This new model in the Predicia line
features a swivel-type 17” picture tubt;l, o
telescoping antenna, and a clock whic! - . 2 A
will tuxr-’n tghe set on and off automatically. . INTERLOCK &

The transformer-powered chassis (less PANEL
CRT and yoke assembly) is confined to
an oblong metal cabinet. The VHF
switch-type tuner mounts separately on
one side, and a 4” x 6” oval speaker is
located up front on the other side. Bright-
ness and hold controls are positioned at
the top rear corner of the set, each with
a plastic knob that extends through the
back cover. All other service adjustments
are on the rear of the chassis except the
one for horizontal linearity, which is on
the yoke assembly.

Some of the tubes in this set are a
little difficult to get to, so you'll find it
easier to service in some cases if you
slide the chassis partially out of the
cabinet. To accomplish this, remove the
two 4" hex-head screws holding the
interlock panel, unplug the clock power
cord, and take off the vertical metal
brace on the back of the cabinet. After
removing the bolts from the bottom of
the cabinet, the chassis can be pulled out
far enough to make all tubes accessible.

Two printed boards are employed—
one for the IF strip and the other for
all other sections except the low and
high voltage supplies. The only tube in
the high-voltage cage is a 1G3GT rec-
tifier. Other tubes of a more recent vin-
tage include a 6BQS in the audio output
stage, and a 6DR7 in the vertical sweep
section. The damper circuit employs a
6DA4, and the video IF’s are 6DE6’s.

Directly in back of the power trans-
former is a fusible resistor which i
series-connected in the B+ rectifier cir-
cuit. This fusistor is rated at 5.6 ohms
and plugs into a small terminal strip. Al-
though the chassis is isolated from the
AC line by a power transformer, you'll
find a pair of silicon rectifiers used in
the low-voltage supply. These units are RS
soldered in and are located just to the ’ RECTIFIERS
right of the fusistor.

Making a close examination of the
printed board, you’ll find the tube sockets
employed are similar to regular test-
socket adapters. This feature makes it
convenient to take measurements from
the component side of the board, and
elevates the test points so that they are
not spaced too closely to the conductors
on the board. Wiring is traced out on
the top side of the board, and all parts,
stages, and test points are identified.

2 PF REPORTER/November, 1959
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Silvertone Model
118.5 CH-A
Chassis 528.51643

The new Medalisi line features this
21” portable with VHF-UHF tuner and
a telescoping antenna built into the rear
cover. Controls across the top front in-
clude volume control with on/off swiich,
brightness, contrast, and vertical hold.
Station tuning knobs are in one rear
corner.

The set employs a vertically-mounted
chassis which bolts to both the top and
bottom of the cabinet. To make it a
little easier 1o pull the chassis, you’'ll
find that the yoke and speaker have plug-
in connections. Two printed boards are
used—one for IF and sync stages, and
the other for the sweep and oscillator
circuits. All service adjustments are
pointed out in the photo except height
and vertical linearity. These are acces-
sible through the shafts of the brightness
and vertical hold controls. respectively.

Like previous Silvertone portables, this
set employs 450-ma series-string tubes.
Here’s the lineup:

3CY5-RF amp 6U8A-sound IF/sync
6U8-conv. 4D T6-sound det.
3AF4A-UHF osc. 6AQ5A-audio out
4BZ6-1st & 2nd 13DE7-vert. osc./out
video IF 8CG7-horiz. AFC/osc.

6AMBA-IF/vid. det. 17DQ6A-horiz. out
8BABA-vid. out/sync 17D4-damper
4AU6-AGC keyer 1K3/1G3-HV rect.

The power monitor. a circuit breaker
positioned on a small panel next to the
high-voltage cage, acts as a fuse in the
input circuit to the low-voltage rectifiers.
Since a momentary overload may cause
the breaker to open, always check the
reset button if tubes light up but raster
and sound are not oblained. The ‘“hot”
chassis is powered by two silicon units
located on the left side behind the chassis
pan. You'll also find a 4.5-ohm, 10-watt
surge resistor in this area. This compon-
ent, too, is in series with the B+ rectifier
circuit. If it becomes necessary to touch
up RF oscillator frequency, you'll note
from the photo that two adjustments are
provided—one for the high band and
one for the low band. Remember not to
exert undue pressure on the slug or you
may distort the shape of the coil.

Five individual terminals for picture
tube focus voltage are provided on the
chassis. One connection is located on the
upper printed board, and four are on the
lower board. These represent five differ-
ent potentials ranging from chassis
ground to 600 volts positive. The blue
lead from pin 4 of the CRT should be
permanently connected to the point that
gives the sharpest focus at maximum
brightness.

November; 1959/PF REPORTER 3



Trav-Ler

Trav-Ler Model 8217901
Chassis 1051-19

A 21”7 110° short-neck picture tube
and VHF tuner are incorporated in this
set. Front operating controls are aligned
along the right dide, and include a ser-
and-forget volume control. If you're
asked to clean the safety glass on this
set, don’t iry to pry the mask off. The
chassis and picture tube must be re-
moved to perform this service.

You’'ll find that the chassis is a hori-
zontal style which mounts across the
bottom of the cabinet. 1t makes use of
a power transformer and a parallel cir-
cuit for tube filaments; however, no
printed wiring is used. The RANGE con-
trol located on the rear apron is used
to improve sync in fringe areas. 1t should
be set to the most counterclockwise point
that provides good sync stability. The
latest tube you'll run across in this re-
ceiver is a 6DB5 in the vertical sweep
section. Incidentally, the 6AS5 audio out-
put tube is used as a voltage divider in
the B+ system, so don’t forget that it
can affect operation of other circuits.

On top of the chassis near the high-
voltage cage, you'll find a B+ fuse con-
nected in series with the ground return
lead of the power transformer secondary.
This “N” type unit is rated at 34 amp
(slow-blow). The only other fuse in the
set is a short length of #26 copper wire
for the tube filament supply. It is sold-
ered to a terminal board directly below
the power transformer on the wiring side
of the chassis.

To get to the high-voltage rectifier
(1B3GT), remove only the screw on
top of the cage and slide the lid back as
shown. The only other major component
in the cage is the horizontal output
transformer.

A separate control and tuner panel is
attached to the front of the cabinet as
shown. This assembly comes out after
removal of four screws. In this area,
you’ll also find a #47 dial lamp serv-
ing as a channel indicator in front of
the Fireball tuner. A 4” x 6" oval
speaker, with plug-in leads, mounts below
the panel. ‘

To adjust the VHF oscillator of the
tuner, remove the button plug located
on the upper right side of the cabinet.
The hole in the cabinet provides access
to the oscillator slug for the channel in-
dicated by the selector knob. The ad-
justment requires a nonmetallic tool
with a tip no wider than '3”, and no less
than 4” in length.

4 PF REPORTER/November, 1959
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THE WHOLE MULTI-MILLION DOLLAR MARKET HAS HEARD THAT

ST TIC PLUG-IN

CARTRIDGES

ARE THE ONLY COMPLETE
LINE THAT MEETS EVERY
SALES OPPORTUNITY

AS EASY AS CHANGING A LIGHT BULB
. NO INSTALLATION OR SERVICE PROBLEMS

You've had the message by now—that millions of plug-in phono cartridges
have already been sold . . . that Astatic Plug ins represent 2 tremendous multi-million
dollar replacement market . . . and that THE ONLY COMPLETE, SINGLE SOURCE
PLUG-IN LINE ON THE MARKET IS ASTATIC'S! y
So why not use the message? Act now to cash in on this RICH and SKY-

ROCKETING MARKET. Get intc the plug-in business and get into it all the way—
never missing a single sale—with THE COMPLETE ASTATIC PLUG-IN LINE.

EASY, AUTOMATIC SALES WITH
ASTATIC MERCHANDISING PACKAGE

You sell from this plastic display-merchandiser which
is pilfer-proof, holds an assortment of a dozen cartridges.
Information under each cartridge tells the customer
which model he needs. Colorful, attractive window card
—free of charge—tells 'em you've got ‘em!

CALL YOUR DISTRIBUTOR OR WRITE FOR FULL DETAILS

- KNOWN THE WORLD OWER

THE
dsledic
CORPORATION, CONNEAUT, OHIO
IN CANADA: CANADIAN ASTATIC LIMITED,
- o]

TORONTO, ONTARIO
EXPORT SALES: ROSURN AGENCIES INC.,
431 GREENWICH ST., N. Y. 13, N. Y., U. § A

GO BY BRAND
—GO BUY ASTATIC

November, 1959/PF REPORTER 9
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CAPACITORS

BEAT HEAT AND HUMIDITY

New DIFILM Black Beauty Capacitors lead the way in
tubulars! The operating temperature range of these
new capacitors goes up to 105 C (221 F) without volz-
age derating. Capacitance tolerance is held to+ 109.*
o The new dual dielectric used in DIFILM Capac-
itors combines the proven long life of paper capacitors
with the effective moisture resistance of polyester
plastic film capacitors . . . to give you performance
that can’t be beat.

o Here’s the kind of performance you can expect from
DIFILM: very high insulation resistance, low power
factor, moderate capacitance change with temperature,

The major capacitor improvements come from

excellent retrace under temperature cycling, and supe-
rior long-term stability . . . all at regular prices!

e This high performance is fully protected by HCX®,
an exclusive Sprague hydrocarbon material which
impregnates the windings, filling all voids and pin-
holes before it polymerizes. The result is a solid rock-
hard capacitor section. These capacitors are further
protected by an outer molding of humidity-resistant,
non-flammable phenolic.

For complete technical information on DIFILM Black
Beauty Capacitors, write for Bulletin M-759 to Sprague
Products Company, 105 Marshall St., North Adams, Mass.

’PRHGUE@)

world’s largest capacitor manufacturer
g

*From .001uF up

10 PF REPORTER/November, 1959
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You could say our cameraman was ‘up
the air’’ the day he took this month’s cover
photo. The scene shows a field-strength ¥
meter being used to indicate the best (-&.’
position for a TV antenna. Additional uses
for F-S meters are covered in the

picture story on pages 32 and 33.
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JFD HELPS THE SERVICE-DEALER GET
BACK INTO PROFITABLE INDOOR ANTENNA BUSI-

NESS. BEGINNING NEXT MONTH* JFD EXACT RE-
PLACEMENT ANTENNAS WILL BE LISTED IN “SAMS
PHOTOFACT” FOLDERS. THIS AUTHORITATIVE REF-
ERENCE WILL NOW PROVIDE SERVICE-DEALERS
WITH JFD EXACT FACTORY-SPEC REPLACEMENT
ANTENNA DATA FOR ALL PORTABLE AND “TOTE-
ABLE” TV SETS. AS A JFD EXACT REPLACEMENT
ANTENNA SPECIALIST, THE SERVICE-DEALER (NOT
THE LOCAL DISCOUNTER) MAKES A FULL PROFIT ON
THE SALE AND THE INSTALLATION! ... REMEMBER,

NEXT TO RECEIVING TUBES, PORTABLE TV ANTEN-
NAS REQUIRE THE MOST FREQUENT REPLACEMENT.

DISTRIBUTORS! THIS IS THE BRIGHT NEW FUTURE
OF INDOOR ANTENNA BUSINESS. GET IN ON THIS
GROWING MARKET. WRITE TODAY FOR PROFIT-
ABLE NEW JFD EXACT REPLACEMENT ANTENNA
MERCHANDISING PLAN.

ELECTRONICS CORP.
BROOKLYN 4, N.Y.
DEWEY 1-1000

www americanradiohistorv com

*Beginning with SAMS
PHOTOFACT set 467,
this December, 1959.
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Dependability
is a
built-in
feature
of
all
Delco

Radio
Service \
Parts!

Take speakers, for instance. Delco electrenic speakers are built rugged for long life and resistance to extreme weather E LCO
conditions. You can rely on them for exceptional power handling and rich distortion-free tone. .

ERENDABILITY

Delco’s popular 8-inch “Hi-Fi” speaker, No. 8007, provides the most power and tonal range for the money. Designed
for replacement use and high fidelity audio systems, it's a good, fast sefler with price and quality appeal.

For speakers, transistors, transformers and other fine parts for Deleo and other radios, see your Delco Electronic ~  *¥ oo/ ELIABILITY

Parts Distributor. He carries the complete fine, Other extras you get with Delco are  Wide selection of special ;

application parts e Complete technical training program e Effective warranties o Dealer identification signs. Division of General Motors » Kokomo, Indiana

Stock with Deico Electronic Parts—more dependability and reliability for your customers, more profit for you.  Available everywhere through “}E UMS F_“J
Electronic Distributors (SHUES

. - UMITED MOTORS SYSTEW
associated with = =
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There

is a rim
plate kit for
YOUR CAR!

CUSTOMIZED

e VIBRATOR-OPERATED with Tone Control

The ATR Customized Karadio is a compact, new, self-
contained airplane-styled radio for small import and
compact American cars. This economical unit is perfect
for all small cars because it can be easily and inex-
pensively installed in-dash or under-dash on most any
make or model automobile—and its powerful 8-tube
performance provides remarkabie freedom from engine,
static, and road noises. ATR Karadios are built to look
and fit like original equipment with sleek, modern
styling and solid, single-unit construction. They offer
many customized features and provide highest quality
fidelity —yet cost far less than comparably designed
units. The ATR Customized Karadio comes complete
with speaker and ready to install, .. and is the ideal
way to add fun and value to your small import or
American automobile!

r—-‘-‘ WW

“ 3 ATR KARADIO
o . .. . is ideal
A 2 ] - forsmallimport

%

cars or com-
pact American
e, = cars! Unit is
completely self-contained —extremely compact!
Can be mounted in-dash or under-dash—wher-
ever space permitsl For 6 volt or 12 volt!

SEE YOUR JOBBER OR WRITE FACTORY

« “A" Battery Eliminators e« DC-AC Inverters < Auto Radio Vibrators
American Tetevision & Raoio Co.

Luality Products Senee (957
SAINT PAUL 1, MINNESOTA, U. 5. A.
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Lettews o the

Dear Editor:

Since the lad on your August cover
looks like a juvenile, I would suggest he
be advised to lay off the ice cream,
soda and candy, and avoid attracting
bumblebees to his face.

As long as shops employ drugstore
cowboys for servicing (which is a ma-
ture man’s job), mishaps will be a daily
occurrence.

Let’s cut out the funnies and utilize
the valuable cover space for something
instructive and educational! Or at least
don't create the impression that all
servicemen are silly juveniles.

JERRY A. KoUTNIK
Bellaire, Mich.

Our cover man’s three children cried
when they read what you had to say
aubout their daddy.

We subscribe 1o the belief that life
these days tends to get too terribly seri-
ous—in the literal meaning of the word—
and a little comic relief serves as good
medicine. But we edit the magazine for
ALL our readers. What say vou, men,
about our covers? Like the man savs,
tell us what you want and we'll give it
to vou.—Ed.

Dear Editor:

Please send me a corrected four-page
reprint of Video Speed Servicing for June.
I highly compliment you on your speedy
correction of such mishaps, and thor-
oughly understand that any normal
human being (editors included) has to
make a mistake sometime.

I'm very much satisfied with the con-
tents of your entire magazine, and con-
sider it a strong crutch on which to lean
when tackling complicated service jobs.

Davip FULLER
Furman, Ala.

Sorry you had to run into a splinter
in your “crutch”” Dave. If anyone else
wants reprints of the June VSS, they are
still availuble on request—Ed.

Dear Editor:

I believe | have a possible solution for
Oscar Van Kan’s problem ( Troubleshoot-
er, September issue). The type of fly-
back used in the Motorola Chassis TS-

HV RECT
o 1B3GT
ouTPYT]
TRANS

TO DAMPER CATHODE,
HORIZ OUTPUT TUBE
PLATE, AND YOKE

.05
CONTRAST.
=—
15000
47

8- SHUNT PRODUCED
{CoMmoN)  BY DEFECTIVE CABLE

www americanradiohistorv com

52 produces an induced voltage from
B— to chassis ground, which modulates
the video signal and causes an interfer-
ing vertical bar pattern in the picture.

To remedy this condition, a small
winding is placed around the flyback
core. One end is connected to chassis
ground, and the other is returned to
the B— (black-and-white) line through
the .05-mfd capacitor C86. The special
winding develops a pulse 180° out of
phase with the undesirable induced volt-
age and equal to it in amplitude, thus
resulting in cancellation. I suspect an
open C86 or a poor solder connection
to this component.

EARL A. HAMILTON

Oklahoma City, Okla.

Dear Editor:

Thanks for your helpful suggestions
referring to my trouble with a Motorola
TV set. You might like to know that the
real source of trouble was the long
shielded wire running from the contrast
control to the cathode of the 6AHG6
video output tube. Its rubber insulation
had badly deteriorated, and a single
strand of wire in the shield evidently
made occasional contact with the center
conductor—effectively  grounding the
6AH6 cathode. Replacement of the wire
cured the trouble.

Oscar VaN Kan
Cleveland, Ohio

These seemingly unrelated bits of in-

formation have a very interesting con-
nection with each other. It seems strange
at first that vertical bars on the screen
would be produced by grounding the
cathode of the video output tube, but
the situation is clearer in the light of Mr.
Hamilton's logical assumption. The shield
on the defective cable is connected to
chassis ground, whereas the cathode cir-
cuit proper is returned to the common
B— bus instead of the chassis. There-
fore, the short in the cable would have
produced a low-resistance shunt across
C86 and the special transformer wind-
ing, upsetting the balance between the
two out-of-phase pulse signals in the B—
circuit, As a result, pulse interference
found its way into the video output
stage. :
We suspected all along that the trouble
was due to sweep interference, but we
didn't realize it would take this route to
reach the picture tube! In a set as old
as this one (approaching 10 vears), it
would be a good idea to replace C86 as
a matter of preventive maintenance, even
though replacement of the cable seemed
to cure the defect.—Ed.

Dear Editor:

In the August Letters column, your
reply to a query on pay television did
not include the latest news on the sub-
ject.

The world’s first actual pay as you see
TV system is now being installed in West
Toronto, Canada. It will be on cable
(rather than over the air) and will
reach an immediate potential of 13,000
homes.

This service will be operated by Trans-

« Please turn to page 20



Ronette Cartridges
cut call-backs
...hecause they breathe

CRYSTAL

CBS-RONETTE CARTRIDGE

Specially grown crystal is
unimpregnated, exposed to
atmosphere, breathes,
and remains intact.

e

OTHER CBS-RONETTE
ADVANCED ENGINEERING FEATURES.

* Easy-to-install clip-on styli with foolproof
design assuring positive alignment.

® Precision-polished jeweled styli throughout line.
¢ Simplified line . . . 27 models replace 500.
¢ Exact replacements for over 6,000,000 cartridges.

[ XX XXX XN NNNNNNN NN NN N X ]

IMPREGNATING WAX

CRYSTAL

IMPREGNATING
GREASE

ENTRAPPED MOISTURE
AND EROSION

OTHER CARTRIDGES

Ordinary crystal is not impervious
to moisture, must be impregnated,
is gradually destroyed
by trapped moisture.

An exclusive method of growing and processing
Rochelle salt crystals protects CBS-Ronette stereo and
monaural cartridges from adverse climatic conditions.
These crystals, unlike all others, do not require water-
proofing and impregnation . . . which actually traps
moisture in the crystal and eventually dissolves it.

Because of its unique structure, the CBS-Ronette
crystal can be directly exposed to the air. It breatkes and
does not retain destructive moisture that would dissolve
it. This means dependable performance even in the trop-
ics. And to you, it means freedom from irritating, costly
call-backs due to shortened life of ordinary cartridges.
Cut your cartridge call-backs . . . always ask for CBS-
Ronette, the world’s most popular cartridge.

CBS ELECTRONICS

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

November, 1959/PF REPORTER 15

www americanradiohistorv com



FIRST Bantam GT receiving
tubes

FIRST Bantam Jr. subminiature
tubes

GBS
FIRSTS
IN
TUBES

FIRST rectangular picture tubes

FIRST receiving tubes designed
especially for TV

FIRST receiving tubes rated for
Continuous Television Service

FIRST practical color picture
tube, CBS-Colortron

GBS
FIRSTS
COLUMBI
RECORDS

FIRST double-faced phonograph
disc
FIRST long-playing record

FIRST complete symphony
recording in U. S. A.

FIRST “360" hi-fi phonograph

FIRST major recording company.
with a record club

FIRST Stereo Seven — new
seven-inch 3314 rpm record

Leonard Bernstein, outstanding musical
personality, is a Columbia Kecords star.

WHAT THESE FIRSTS MEAN TO YOU

In records or tubes, the CBS family habit of being
first helps guarantee you the quality of performance
that only leadership can deliver. This leadership is
your further assurance that:
e CBS tube quality cuts call-backs to the bone.
® CBS tube quality insures your customers
of dependable performance.
Receiving, industrial and o CBS tube quality offers built-in profits for you.
picture tubes « transistors Ask for the leader with the top-rated name your
and diodes « audio components o and phonographs customers know and trust. Ask first for CBS.

CBS ELECTRONICS

Danvers, Massachusetts
Electronle manufacturing division of Columbla Broadcasting System, Inc.

16 PF REPORTER/November, 1959
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HARMONY

CBS ELECTRONICS

Portable 1} with Console Sound

Model 208, Stereophonic Portable, $39.95*
So much for so little. .. a value that you can recommend with
confidence. Amazing realism! Has three-speed turntable,
True-Track tone arm, and CBS-Ronette high compliance
turnover cartridge with jeweled styli.

Independent
Service-Dealers!
This is Your line...

YOUR
PROFIT
OPPORTUNITY

Again CBS Electronies makes it possible for
you to expand your business with a depencable
product that fills a popular demand. Harmony
Phonographs are engineered to uphold your position
in the community as an expert consultant on
outstanding value in audio equipment. You can
choose from three stereophonic and two
monophonic portables, in decorator styles,
and priced to sell under $100.00.

Mode!} 224, Automatic Stereophonic Pcrtable, $99.95*

Blg console performance. Has a modified simplex push-pull
amplifier developed by CBS Laboratories, balanced woofers
and tweeters, high fidelity Columbia CD cartridge with fool-
proof single jeweled stylus, nonresonant tone arm, treble and
bass gain controls, ten watts total peak output, and CBS tubes.
Plays records of all speeds automatically.

*Suggested retail price. Slightly higher west of the Rockies.

CBS ELECTRONICS

Identify yourself as a Harmony Phonograph dealer. Get
Danvers, Massachusetts

your Harmony Phonographs, attractive consumer line
folders and many other sales helps from your distributor.

Gentlemen:

Please send me the Harmony Phonograph consumer line folder,
dealer helps booklet, and the name of my nearest distributor.

Or, mail coupon today.

CBS ELECTRONICS = [ Address

Danvers, Massachusetts 11 o728 A ¢ ] 1

A Division of Cclumbia Broadcasting System, Inc.

November, 1959/PF REPORTER 17
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. .. the smartest move you can make

so TRIPLETT VOMs

.. . the world's most complete

line of VOMs for every purpose/

ey

Quality. ..
First to last

TRIPLETT ELECTRICAL INSTRUMENT COMPANY
BLUFFTON, OHIO




RUE

Quality. . .
First to last

Wwww americanradiohistorv com

Model 633-N Case $9.50. Handsome, black cowhide leather.
Center-cover flaps snap back for full view of scales and
complete access to instrument without removal from case.

Model Pt. T-225-A-33 Tester Stand $0.50. Metal, holds
tester in approximately 45° angle; facilitates easy reading.

Probe for High Voltage Testing $14.50. For models 630,
630-A, 630-PL, 630-APL, and 631. Completely insulated
polystyrene; guard-type handle. 11%" long; 48" hi-voltage
wire lead with banana plug at tester end. Available in
0-12,000 AC or DC volts, and 0-30,000 AC or DC volts.

Model 630-T $54.50. Specially designed for telephone
maintenance. 2% accuracy on DC. Fused protected circuit
protects resistors and meter in ohms ranges. Special neck
strap holds instrument, freeing both hands. Banana jack
connectors eliminate all shock hazard. Completely insulated
case protects from ground.

Model 666-R Pocket VOM $29.50. Hand size, ideal for
electrical maintenance. With recessed range knob it fits
easily into case. AC rectifier pre-calibrated unit for easy re-
placement. Banana jacks at panel top prevent leads falling
over meter dial. Single king-size selector switch minimizes
incorrect settings, burnouts. Molded case streamlined, fully
insulated.

Model 666-HH Pocket VOM $27.50. Compact, hand-size;
3" meter integral with panel, adjusted to 400 microamperes
at 250 millivolts. Only 3 jacks necessary for all ranges.
19 ranges.

Model 625-NA $54.50. Dual sensitivity for extra ranges;
large mirror scale for super readability. 3-color meter scale
5 long. 6” instrument, 0-50 microamp. AC volts at 10,000
0Q/V for checking many audio and high impedance AC
circuits usually requiring VTVM. 38 ranges. Molded insu-
lated case.

Interior View showing advanced engineering features of
all Triplett VOMs. Molded mounting for resistors and
shunts allows direct connections without cabling. Elimi-
nates shorts Longer life.

Model 630 $44.50. Popular, streamlined: long meter scales
for easy reading. Outstanding linear ohm scale; low reading
1 ohm, high 100 megs. Single king-size selector-switch
minimizes incorrect settings, burnouts. High sensitivity:
20,000 ohms per volt DC; 5,000 AC. Molded, fully insula-
ted case

Model 630-A $54.50, Laboratory type; 4% resistors for
greater accuracy. Long mirrored scale eliminates parallax.
Banana jacks, low resistance connections; high flux magnet
increases ruggedness. Single king-size selector switch
minimizes incorrect settings, burnouts. Molded fully insu-
lated case.

Model 630-PL $44.50. Instant-vision, wider spread scales;
streamlined case; handsome modern design. Unbreakable
window. Outstanding linear ohm scale; low reading .1
ohm: high to 100 megs. Single king-size selector switch
minimizes incorrect settings, burnouts. 5 to 500,000 cps
frequency response in AC measurements. DC Polarity
Reversing switch High sensitivity: 5,000 ohms per volt AC;
20,000 ohms per volt DC

Model 10 Clamp-On Adapter $14.50. Checks line loads
with model 310 (can also be used with 6 other models).
Instant, accurate, safe. No circuit breaking or work inter-
ruption Easy range switching. Available in 6 AC Ammeter
ranges: 0-6-12-30-60-120-300. Clips around single wire to
read AC Amperes direct. Use with adapter 101 to instantly
divide 2-conductor cords. Molded case fully insulated, black
plastic with engraved white markings.

Model 630-APL $54.50. Laboratory type with 4% resistors,
more accurate movement. Long mirrored scales eliminate
parallax. Unbreakable window. Single king-size switch
minimizes incorrect settings, burnouts. 5 to 500,000 cps
frequency response in AC measurements. DC Polarity
Reversing switch. High sensitivity: 5000 ohms per volt AC;
20,000 ohms per volt DC. Molded case fully insulated.

Model 630-NA $74.50. Super Deluxe with 70 ranges—
nearly double conventional types. Frequency compensated
from 35 cps to 20 kc. Temperature compensated. Accurate
within 1%4% full scale reading on DC. Large open front
meter easy to read. Unbreakable window. Mirrored scale.
Meter protection against overloads. Molded fully insula-
ted case.

Model 631 Combination VOM and VTVM $64.50. Two
fundamental units at the price of a single tester. The No. 1
instrument for all electronic men. Battery operation assures
VTVM stability and long life. Sensitivity PLUS. 1.2 volt
(VTVM) range is equal to more than nine million ohms per
volt. Large easy to read meter with unbreakable face. Single
king-size selector switch minimizes incorrect settings,
burnouts. Molded case fully insulated.

Model 310 $34.50. The only complete miniature VOM with
20,000 ohms per volt and selector range switch. Self-
shielded against strong magnetic field. Rugged, high
torque, bar-ring instrument. Unbreakable plastic meter
window. Converts to common probe—frees one hand—by
fitting interchangeable test prod into top. Standard sensi-
tivity 20,000 ohms per volt DC, and 5,000 ohms per volt AC.
Accuracy 3% DC. Molded fully insulated case.



TUBE PROBLEM:

The Armed Forees i
needed a new version N
of the 6J4 reliable
tube type which would
provide a tube life

of almost 1000 hours.
Existing tubes of

this type had an
average life of only
250 hours. In addition,
this new tube had to
be produced under
ultra-high quality
control standards.

SONOTONE
SOLVES IT:

By making
improvements in

the cathode alloy and
setting up extremely :
tight controls in 4
precision, manufacture 5
and checking,

Sonotone engineers T
produced a 6J4WA «
with a minimum life of i |
1000 hours...most

running much longer.

RESULTS:

The Sonotone 6J4WA 1
is one of three reliable :
tubes now being
manufactured under
U.S. Army Signal
Corps RIQAP
(Reduced Inspection
Quality Assurance
Program), monitored
by the U.S. Army
Signal Supply Agency.
And the same rigid
quality standards
apply to Sonotone’s
entertainment type
tubes as well.

Let Sonotone help

solve your tube
problems, too.

Lo Sl e . Wl waly ——
Sonotone.:
Electronic Applications Division, Dept. TP-119

ELMSFORD, NEW YORK

Leading makers of fine ceramic cartridges, speakers, micro-
phones, tape heads, electron tubes

In Canada, contact Atlas Radio Corp., Ltd., Toronto
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Letters

(Continued from page 14)
Canada Telemeter Ltd., a Division of
Famous Players Canadian Corp. Ltd,,
the largest motion picture theater chain
in the Dominion of Canada. The system
will utilize Telemeter transmitters and
home units developed by International
Telemeter Co., a Division of Paramount
Pictures.

Canadian Bell Telephone Co. is now
installing 84 miles of overhead and un-
derground cable to carry the three-chan-
nel program service to be offered. The
system will begin operating before the
end of this year.

WILL BALTIN
International Telemeter Co.
New York, N. Y.

This should help to settle the question
once and for all as to whether people
will pay to see television shows! We'll be
watching with an interested eve for fur-
ther developments—Ed.

Dear Editor:

In July Lertters, you mentioned that
two volumes of Video Speed Servicing
have already been published. 1 would
like to know if they are made up like
the sheets in PF REPORTER and where
they can be purchased.

EARL W. WEHR
Barnesville, Ohio

Essentially, the information in these
books is presented in the same manner as
in PF REPORTER. The main difference is
that the schematics in Volumes | and 2
use the manufacturer's component desig-
nations (R- and C- numbers), whereas PF
REPORTER wuses PHOTOFACT numbers.
Volume 3 of VSS, just published as a
Sams book, uses the same format em-
ploved by us.

Ask your parts distributor for the first
nvo volumes; if he doesn't have them on
hand, he can order them for you. Copies
of Volume I (what few are left} sell for
834.95 each; Volumes 2 and 3 are $2.95
each.—Ed.

Dear Editor:

We expectantly await each month’s
issue of PF REPORTER, which is probably
the most widely read magazine in our
organization.

For your records, our new officers for
1959-6() are: Ralph Johonnot, president;
Everett Pershing, vice-president; Gene
Sheppard, secretary; Jimmie Scarborough,
treasurer; and E. L. Bizzell, Felix Gar-
rett, Winfield Howie, Ralph Singleton,
and Walter Heuman, members of the
board.

GENE SHEPPARD
Secretary, Society of Radio & Television
Technicians, Inc.
Glendale, Calif.

Congratulations, gentlemen. Our best
wishes for yvour success at the helm —Ed.

Dear Editor:

I prize the information in Video Speed
Servicing along with some of the most
expensive data I have. While I'm at it, 1
want to thank you for such a wonderful
magazine. I have stopped my subscription
to two other publications because yours
has everything 1 need.

Please keep PF REPORTER the high-
class publication that it is. and don’t ever
cut down on any section—especially the
Troubleshooter column. 'm not trying
to flatter you; this is just the way | feel
about your magazine.

JOSEPH J. MASARONE
New York, N. Y.

Thank you.
You're welcome.
Thanks again.
We'll do our best.
Thank you—Ed.

Dear Editor:

In September Lerrers, Gene's Radio
and TV Shop requested your assistance
In securing information on European-
made tubes UCH71 and UEL7! for a
Schaub radio. As you stated, these tubes
are probably difficult to find on the
U.S. market. You suggested he should
contact an European supplier, and per-
haps he has done so by now. However,
if he has not been able to correspond
with a German firm, I should like to put
him in touch with a good friend of mine
who is a jobber for Lorenz /Schaub and
might be able to help him. His address
1s:

E. Ruppert

¢/0 Radio Lorenz

284 Eckenheimerlandstr.

Frankfurt Main

W. Germany
Please mention my name in any cor-
respondence.

Hoping this information will be a
small sign of my appreciation for the
nice job you do for us service people.

KARL H. PaQUEE
Stratford, Con,

Small sign? With an address like Rup-
pert’s, it's more like a billboard! Many
thanks for your help—Ed.

Dear Editor:

Do you have a recommended tube
stock list for radios only? 1 would like
to stock a tube kit for radio servicing,
so I won’t have to lug along my big
400-tube TV caddy when I get a call
to repair a radio.

A. G. HESHMATI
Carmel, Calif.

We haven't made up a stock guide for
radio tubes, since only a small number of
well-known types are used in most post-
war radios. Now that you have called
this matter to our attention, we are sud-
denly reminded that quite a few radios
almost a generation old are still in serv-
ice. Perhaps we’d be doing a useful serv-
ice if we made up a chart of radio tubes,
including the obsolescent rypes with
which our younger readers are not well
acquainted.

Speaking of tube stock requirements,
our Stock Guide for TV Tubes appeared
in the last issue. The later version has
been expanded to include a new feature
—ua recommended tube-caddy stock com-
prising 350 tubes of approximately 200
types. You shouwld find this listing helpful
whenever you refill the 400-tube “whop-
per” you carry on TV calls—Ed.

www americanradiohistorv com




RTV controls

Radio and television repair shops in all parts of the country
are increasing their profits with Clarostat RTV controls—the

controls that are right for the job, right from the carton.

RTV controls are manufactured as matched replacements under
rigid quality control standards at the factory. Clarostat offers

the direct replacement for practically every radio and TV set control
ever produced. RTV controls can save-you many hours per man

per week, raising your output and multiplying your profits.

Always ask for CLAROSTAT!

GET THE COMPLETE DETAILS ON RTV CONTROLS FROM YOUR DISTRIBUTOR

www americanradiohistorv com
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"TUBE INVENTORY DOWN 307,

... from using General Electric’s PROFIT* Program.

That's the dollar-saving, income-building record of Chicago

partners Robert Knudsen and Harold Russell!

¥ Programmed Replenishment OF inventory Turnover

We’re moving more tubes than ever,
with a stock one-third less. Inven-
tory turnover is that much higher,
which shows in increased profits.”
The two busy partners of Tel-Rad
TV Sales-with-Service, 5839 Bel-
mont Ave., Chicago, name this as
their principal benefit from General
Electric’s new PROFIT* Program.

Another big saving —space! The
compactness of the General Electric
Inventory Rack means that a service
dealer can do away with 50 to 60 feet
of shelving. Furthermore, the at-
tractive, organized display of tubes
gives the shop a modern and profes-
sional-looking appearance.

Knudsen and Russell add, “Now our
tube stock’s geared to our needs. And
it stays that way —plenty of fast-
selling types, a minimum of slow
movers. The distributor’s weekly re-
order visit takes care of everything.”
No stock-taking or clerical work by
the partners is involved. This saves
them time for profitable repairwork.

You too can increase turnover and
boost income with General Electric’s
new PROFIT* Program. Available
with the purchase of tubes from your
G-E tube distributor. See him today !
Distributor Sales, Electronic Com-
ponents Division, General Electric
Company, Owensboro, Kentucky.

Az

TEL-RAD’S SERVICE WORK
doesn’t stop while tube stocks
are being checked. Here
Richard Schlueter (facing rack
in picture at left), salesman for
Melvin Electronics, General
Electric tube distributor, in-
spects the PROFIT¥* tube
inventory for types to re-order
Schlueter does this job weekly
handling all routine and paper-
work—thus saving valuable
time for Knudsen and Russell. A
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OUR SALES ON THE INCREASE!"
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YOUR SERVICE TECHNIQUE
TO THE CIRCUIT

In my last column, 1 outlined the
preliminary steps in servicing a de-
fective television receiver. This in-
cludes finding out all you could
about the behavior of the set from
the owner, noting which section ap-
peared to contain the trouble, and
then checking tubes in that section.
Simple as this procedure is, it will
uncover many of the troubles norm-
ally encountered.

Now the question is, “If none of
the tubes are defective, what do
you do next?” The answer depends
on the section of the receiver sus-
pected of harboring the trouble. For
example, in the sync and sweep
sections, waveform analysis will in-
itially be of more value than voltage
measurements. On the other hand, a-
VTVM generally proves more use-
ful than a scope for checking AGC
and power supply circuits. In signal-
amplifying stages, a signal-injection
procedure is more likely to yield

Thus, we see that different sec-
tions of a TV receiver require dif-
ferent servicing approaches. And, if
you are to gain any speed in your
work at all, it is important that the
difference in treatment be carefully
learned. It is here that the experi-
enced technician achieves his great-
est advantage over the beginner.
The man with experience knows
which test instrument is best suited
for certain jobs, and he uses it right
from the start.

In the discussion to follow, it is
assumed that the tubes associated
with a section have been checked
and found to be good.

The Power Supply

In some power-supply circuits,
semiconductor diodes are employed
in place of a rectifier tube. These
components are prime suspects in
the event B voltage is low. Here’s
the quickest way to locate trouble

MILTON S. KIVER

First, check the DC output volt-
age as shown in Fig. 1. If it’s low,
measure the rectifier input voltage
and then the AC line voltage. If the
latter two measurements are normal,
the semiconductor rectifiers should
be tested by instrument or by direct
substitution.

As for tube-type power supplies,
the condition of the rectifier can
readily be determined by simple
substitution, but if a new tube fails
to restore full B4, further tests
(similar to those outlined above)
should be tried. See Fig. 2.

In case none of the foregoing tests
uncover the trouble, disconnect all
the load lines from the power supply,
and see if this brings the voltage
back to normal (or above). If not,
leaky filter capacitors may be pull-
ing down the B-} voltage. If the
output does return to normal, the
trouble is due to excessive current
drain resulting from low resistance

CHECK | 1M METEA FACH 110
ASIRSETIF |

Fig. 1. Troubleshooting a semiconductor power supply.
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Fig. 2. Troubleshooting a tube-type power, supply.
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ONLY A CGMPANY INVOLVED IN ALL PHASES

OF SOUND REPR0ODUCTION CAN PROVIDE RE-

PLACEMENT NEEDLES MATCHED TO OVERALL

SYSTEM REQUIREMENTS. ELECTRO-VOICE NOW

OFFERS'A COMPLETE REPLACEMENT LINE FOR
EVERY CARTRIDGE

The great strides of recent years in the design and production
of high-fidelity systems have been noticeably lacking in the
area of replacement needles. Virtuzlly every needle sold
today was designed by a cartridge manufacturer. Few needle
producers satisfy the rigid requirements o cartridge manu-
facturers. Now, E-V the leading cartridge manufacturer,

e Only from Electr
needle cartridge would you expect to receive the high stand-
ards of quality and performance demanded by modern sets.

ce, originator of the permanent

e Only from Electro-Voice, marketing and sales promotion
innovator, would you expect to receive dynamic promotions
that increase and safeguard profits.

with its large staff of engineers and trained personnel, offers
you the opportunity to sell replacement needles that will
produce the finest sound available.

e Only frora Electro-Voice, with its vast facilities, would
you expect to receive service and delivery which solve
your inventory problems.

Write for your copy of the new Electro-Voice Needle and Cartridge Replacement Guide
& y -
s mg INC., BUCHANAN, MICHIGAN-— the complete quality replacement needle line

November, 1959/PF REPORTER 25




TV Technician TAYLOR THURMAN Explains . . .

“In Precision Circuitry,

el
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Gems—5 rugged, mcistureproof,
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 applicafians.
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Stop Call-backs with these Quality M

FP Electrolytics—The Mallory FP
—the original 85°C capacitor—now
has improved shock-resistant con-
struction and leakproof seal. Its
etched cathode construction—
standard in all FP’s—assures hum-
free performance.

www americanradiohistorv com
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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
controls. You can replace the line
switch by itself, without unsolder-
ing contral connections.

o




There’s Nothin
Mallory

TC Tubular Electrolytic Capacitors
—_economically priced electrolytic
filter capacitors with a reputation
for doing an excellent job. They
have been proved in performance
and are backed by years of Mallory
experience. Also special TCX type
available for —55°C.

www americanradiohistorv com

Gold Label* Vibrators —On critical
suto radio servicing, use the Mallory
Gold Label Vibrator. It gives
longer, trouble-free service life.
Mallory Gold Label Vibrators fea-
ture Mallory exclusive buttonless
contact design.

*Trademark

Like
MC Discaps”

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.

November, 1959/PF REPORTFR
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“Ii’s good business to use thic 90-da-s Re-
peir Bond.” seys Ken Rodrigue. “We find
it helos the customer feel, more than ever,
that he hes received full value fror his
serv.ce dollar.”



“Most Constructive Step
in the Industry”

““The new Raytheon
Bonded Dealer Program s
the best step yet towards
identifying competent
and reliable service organ-
izations.

“It really goes a long way
in assuring the public that
its investment in qualified
service is the best means
—maybe the only means—
of enjoying trouble-free radio and TV.

“And this assurance is actually put right in their
hands with the Raytheon 90-day Repair Bond.

“Tn addition, Raytheon backs the Bonded Dealer
Program with national consumer advertising. And
the Raytheon distributors supply local direct mail
and advertising support. The average dealer
couldn’t afford this. Speaking for ourselves, we've
tied into these programs with great success.

“Of course, we know that advertising promises
have no value without quality products to back
them up. Nine years of Raytheon tubesand CRT’s
have proved to us that a dealer can count on the
Raytheon brand name.

“Congratulations on the whole Bonded Dealer
Program—we know that it’s helping us to increase
profits.”

K. J. Rodrigue, President
Rodrigue’s Radio & Television, Inc.
Milford, Conn.

Cash in! If you haven’t signed up as a Raytheon Bonded Dealer,
call your Raytheon Distributor today to march with the profit parade.

e

“We average over 6000 service jobs a year,” says Ken.
“To achieve this kind of volume we depend on the skill
and efficiency of our service technicians and top-quality

Raytheon Tubes.”

RAYTHEON COMPANY .« DISTRIBUTOR PRODUCTS DIVISION

“As Milford’s largest servicing organization we have
counted on Raytheon quality since the day we opened,”
relates Ken. “In addition I like the 24 hour service 1
get from my Raytheon distributor.”

November, 1959/PF REPORTER 29
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EXAMINING

The bandwidth of a video IF am-
plifier system must be very broad,
so that the wide range of modulating
frequencies on the TV picture car-
rier (approximately 0-4 mc) will all
be equally amplified. There is no
getting around this fact, even though
a technique called vestigial-sideband
transmission is used to restrict band-
width to a minimum.

If conventional double-sideband
transmission were employed in TV,
as it is in radio broadcasting, a video
IF bandwidth of over 8 mc would
be required. However, most of the
lower sideband is filtered out of the
TV signal, leaving only a small por-
tion containing frequencies up to
about 1.25 mc (see Fig. 1 for de-
tails). This arrangement permits a
reduction in IF bandwidth to 6 mc
or less with no loss of picture detail.

Vestigial-sideband transmission
makes it necessary to tune the IF
strip in an unconventional manner.
Ordinary IF amplifiers of the type
used in radios are designed to ampli-
fy frequencies on either side of the
carrier equally. If the same proce-
dure were followed in amplifying
the video IF signal, the lower modu-
lating frequencies (present in both
the upper sideband and the remnant
of the lower one) would produce
twice as much power output as the
higher modulating frequencies
(which are present only in the upper
sideband). This situation is illus-

oTH ' &0
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Fig. 1. Part of one sideband is omit-
ted in vestigial-sideband transmission.
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(B} Video rexponse after detection,
Fig. 2. Response curves when all side-
bands receive 100% amplification.

trated in graph form in Fig. 2.

To prevent overemphasis of the
low video frequencies, it is necessary
to tune the IF strip so as to produce
a specially-shaped gain-versus-fre-
quency curve (Fig. 3). Placing the
picture-carrier frequency at the mid-
point along the sloping side of this
curve (in other words, allowing only
50% of full gain at this frequency)
serves to compensate for the pres-
ence of a vestigial sideband.

Fig. 3 demonstrates that dual
sidebands are present for modulat-
ing frequencies between 0 and 0.75
mc, but that each sideband receives
only partial amplification. The
curve is shaped so that the total
gain for any given frequency will be
equal to 100%. For example, a
modulating frequency represented
by point A on the upper sideband
will receive only 75% of full gain;
but this same frequency on the lower
sideband (falling at point B) will
receive additional gain amounting
to 25%. Due to partial amplifica-
tion of the two sidebands at all fre-
quencies from 0 to +£0.75 mc (be-

wwWw americanradiohistorv com
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RESPONSE

tween points E and F in Fig. 3), the
same results are obtained as for
straight 100% amplification of a
true single-sideband signal.

Response to Sound Carrier

While most TV receivers have
similar over-all IF response curves,
there are some differences between
intercarrier and split-sound receiv-
ers with respect to curve shape. The
major point of difference is that the
intercarrier IF must amplify the
sound carrier as well as the picture
carrier. In the split-sound set, the
sound carrier is excluded from the
video IF amplifier strip by resonant
trap circuits; thus, the sound-carrier
frequency in the response curve of
Fig. 4A appears to rest in a “notch”
at virtually zero gain. On the other
hand, a typical intercarrier IF curve
(Fig. 4B) shows the sound-carrier
frequency receiving about 5% to
10% of full gain.

Curve Formation

The over-all video response
curve may be formed in one of sev-
eral ways. The most generally-used
method is known as stagger tuning.
Each stage in a stagger-tuned IF
strip is resonant to a slightly differ-
ent frequency, and the response
curves of all stages add together to
produce a broad, flat-topped over-

* Please turn to page 83
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Fig. 3. Side of IF curve is sloped to
compensate for vestigial sideband.



PERMOHM* means constant
impedance . . because its
conductors are protected by
encapsulation in cellular
polyethylene.

for TV pictures that
stay strong, clear. .
NEW Belden PERMOHM*

lead-in wire

In spite of extremes of salt spray . . industrial
contamination . . rain . . snow, PERMOHM lead-in
wire delivers a stronger, clearer signal.

PERMOHM improves fringe areaq, UHF, and color TV
reception, and eliminates the "'salting out"’ problem
in many coastal areas.

PERMOHM is easy to install . . no end sealing necessary.
300 Ohm UHF-VHF. Available in packaged

lengths of 50", 75" and 100" with special merchandiser
.. also 500" coils, 1000’ spools.

ask your Belden Jobber

one wire source for everything electronic and electrical

Belden

WIREMAKER FOR INDUSTRY
SINCE 1902
CHICAGO

Power Supply Cords, Cord Sets ond Portable Cordage ©

Electrical Household Ccrds * Mognet Wire * Lead Wire

¢ Automotive Wire cnd Coble * Aircroft Wires ¢
Welding Cable

*Belden Trademark and
Belden Patent . . U. S.
Patent No. 2782251
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High-gain tuners and increased station power have
not obsoleted the field-strength meter as a valuable

-
maklng use Of th’e test instrument. On the contrary, it is more valuable

than ever as a servicing aid and business-builder,

y In slack work periods, a brief field-strength survey
=t can be included on each home service call at no charge
' to the customer. The results can be used quite success-

fully to promote antenna sales or maintenance jobs.

) When suggesting antenna work, siress the importance
of preventive maintenance in assuring your customers
of uninterrupted service from their antenna systems.

Even though these field-strength surveys may not im-

mediately result in contracts for antenna service, they
help to establish good will for you—thereby providing
just the “push’’ required to get antenna jobs at a

later date.

A daily reading and recording
of signals ot the shop will pro-
ide a reference against which
other readings taken during the
day can be compared.

At the customer’s home, «
field-strength meter can be used
to ckeck the ability of the an-
tenna system to deliver a consist-
ent signal of acceptable strength.

A receiver tag containing the
date, channel, signal level, shop
eference reading, reception
quality, and technician’s initials
proves very useful in isolating
roubles on subsequent calls. If
reception is poor, and a new
reading shows serious loss of sig-
al, you'll have definite proof
hat the installation requires re-
placement or repair.

Wwww americanradiohistorv com



When it has been definitely proved that the antenna system is at fault, t_e_eﬂr:i1
strength meter makes it easy to pinpoint the cause. Multiple antenna receptacles and
master antenna systems are used extensively today—not only in hotels, motels, and
apartments, but in homes as well. Point-to-point signal tracing is easily accomplished by

use of the meter.

!not!er consl!erahon important to t!e

evaluation of signal readings is the natural
line loss between antenna and receiver. This
chart shows the line losses to expect under
ideal conditions. Humidity, age, and other
factors will result in increased losses. Becom-
ing familiar with typical line losses will save
you from looking for troubles that don't exist.

BLONDER-TONGUE

MODEL FSM-1—direct-reading

Power Supply—battery-operated

Frequency Range—54-216 mc
continuous

Range—10 uv to 3V

Input impedance—75 ohms (300- to 75-
ohm matching network supplied)

Accuracy—=+1 db full scale using
100-uv input :

Output jacks for video or sound

Size and Weight—8%"" x 12 x 931",
14 Ibs. less batteries.

CHANNEL 13
Open-wire (350 ohms) i GA13 0.25
Coaxial, air insulated [ 0.7 1.4
RG—8/U (53 ohms) 1.4 | 2.6
RG—58/U (53 ohms) { 2.7 5.1
RG—11/U (75 ohms) 1.3 2.4
RG—59/U (75 ohms) 2.5 4.6
Twin-lead (300 ohms) 13 2.8
Twin-lead (150 ohms) 1.6 35
Twin-lead (75 ohms) ‘ 3.0 ’ 6.8

JERROLD

MODEL TMT—direct-reading

Power Supply—Battery-operated—
four 1.5V cells

Frequency Range—Channels 2 through
6, 7 through 13 continvously

Range—100 uv to 2V

Input impedance—75 or 300 ohms

Accuracy—+3 db

Output jacks—none

Size and Weight—101’' x 5% x 43",
4% iks. less batteries

www americanradiohistorv com
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For determining antenna location and ori-
entation, a field-strength meter is a great
time-saver, eliminating the need for a com-
munications setup between the receiver and
the roof. In fact, cne man can handle the
entire job in many cases.

SIMPSON

Model 498A—direct-reading
Power supply—117V, 60 cps or 6V

rechargeable battery

Frequency range—channels 2 through
83.

Range—10 to 50,000 uv

Input impedance—300 ohms

Accuracy—=6 db VHF, =3 db UHF

Output jacks for 40-mc IF and audic
modulation

Size and Weight—113" x 73" x 93",
143 Ibs. less battery



Servicing NEW DESIGNS

RCA has made some interesting
changes in its time-honored Synchro-
guide horizontal oscillator circuit.
Although the basic layout still con-
sists of a triode-type AFC tube and
a blocking oscillator, a number of
important details have been altered
enough to have a marked effect on
troubleshooting. Oscillator  wave-
forms and voltages are noticeably
different from those in older Syn-
chroguide-equipped sets, and hori-
zontal-sweep alignment is simpler.

The revised circuit (Fig. 1) is
found in the RCA Chassis KCS122
and all higher-numbered series, as
well as last year’s KCS116 and -117.
Note that the transformer is now
located in the grid-cathode circuit of
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the oscillator stage. In addition, the
hold control has been moved from
the plate of the AFC stage to the
oscillator grid circuit, and a fixed-
tuned horizontal-frequency coil is
employed. (The latter two features
are not brand-new, but were gradu-
ally adopted during the last few
years as early steps in the evolution
of the present circuit.)

Fig. 2 1s a view of the area around
the 6CG7 horizontal AFC-oscillator
tube of the 17 Sportable receiver
(Chassis KCS126), showing how
the new circuitry fits into the com-
pact printed-wiring arrangement of
the latest models. The sweep-circuit
printed board in this portable is
identical to the one employed in 21"

?'I?S =1

0 -TIS'E

- N'.rs o
3

nrs"\.-

HORIZ DUTRLT

Fig. 1. Horizontal sweep circuits of the RCA Sportable (Chassis KCS126).
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by THOMAS A. LESH

models for 1960, but is mounted in
a different position. It has several in-
teresting physical features, including
built-in test jacks in the tube sockets
and a “‘road map” (white markings)
to indicate the path of conductor
strips on the opposite side of the
board.

To make up for the absence of a
horizontal-frequency slug, an unus-
ually sensitive horizontal-hold ad-
justment is provided. The control
(Fig. 3) is electrically a conven-
tional 40K-ohm potentiometer, but
it is equipped with a type of plane-
tary drive which gives a vernier-tun-
ing effect. The inner end of the con-
trol shaft, tapered into a slender
pin, is surrounded by three ball
bearings which are turned by the
shaft when it rotates. Riding on the
outer surfaces of the bearings is a
plastic carriage attached to the po-
tentiometer slider. Approximately
10 turns of the shaft are required to
move the slider through its entire
range; thus, hold-control rotation
produces a very gradual resistance
change. The picture remains in sync
over only a small portion of the con-
trol’s total range—usually less than
one complete turn of the knob.
Therefore, from the set user’s point
of view, the hold control appears to
behave about the same as the one on
his previous set.

Signal Waveforms

Let’s turn on the scope and have
a look at the signals in the horizontal
circuit of the Sportable. We'll use a
low-capacitance probe for this job,
since some portions of the Synchro-
guide circuit would be severely load-
ed by a direct probe. The peak-to-



: LLUG E
(HORIZ DRIVE ‘é_ \WAVEFORM

TEST POINT) CoIL

Fig. 2. Horizontal oscillator transformer is mounted on
one corner of printed-wiring board next to 6CG7 tube.

peak voltage readings obtained in
our tests will be multiplied by the
probe’s attenuation factor to arrive
at the true amplitude figures men-
tioned in this article; don’t forget to
do the same thing when using your
own scope probe.

Let’s begin by finding out what
sort of output signal the modernized
circuit produces. In an older-model
set, we’d automatically touch the
scope probe directly to the grid pin
of the horizontal output tube in
order to examine the drive signal.
This approach doesn’t work so well
in the RCA KCS126, since the out-
put-tube socket is a bit awkward to
reach; so let’s check the service data
to see if we can find an easier way.
How about the other side of the
series grid resistor R97 As you can
see in Fig. 2, this point in the cir-
cuit is right out in the open—at lug
E near the bottom edge of the
printed board. The green wire fast-
ened to this lug will quickly steer
you to it. Scoping this point, we find
a conventional drive signal of modi-
fied sawtooth shape (W1 in Fig. 1).
It has a lusty peak-to-peak ampli-
tude (about 125 volts) for driving a
110° sweep system.

Moving back to the 6CG7 AFC-
oscillator tube, we can easily obtain
waveforms at the test point on the

Fig. 4. Adjust for equal peaks’” plate
waveform of older-type Synchroguide.

“‘Ho RIZ AFCoum e  W(iRBER THESE LUGS.
PNWHEN ALIGNING 05C

? *.m {

TO SLIDER

PIN ATTACHED 10
CONTROL SHAFT \\

CARRIAGE ATTACHED

I SLUG . T — [—p— ——
Fig. 3. Ball bearings serve to ‘‘gear down’’ horizontal hold
control in order to permit more precise adjustment.

tube socket. The oscillator plate
wavelorm W2 (at pin 6) is a nearly
pure sawtooth with a somewhat
higher amplitude than W1. Do you
wonder where the sine wave went?
The sinusoidal hump which was a
familiar feature of the standard Syn-
chroguide plate waveform (Fig. 4)
has disappeared, because the plate
circuit no longer includes the oscil-
lator transformer with its associated
sine-wave coil. The shape of W2 is
due almost entirely to the repeated
charging and discharging of saw-
tooth-forming capacitor C9.

Oscillator grid waveform W3 (at
pin 7) hasn’t changed much as a re-
sult of the circuit revision. A moder-
ate rise in grid voltage takes place
during trace time (just as in all
blocking oscillators); but, as Fig. 5
demonstrates, the resulting upward
slope of the waveform is very diffi-
cult to see because it is dwarfed by
the 425-volt pulses which occur dur-
ing horizontal retrace.

When we check cathode wave-
form W4 at pin 8 (see Fig. 6), at
last we find the sine-wave compo-
nent which was missing from W2.
(It appears in W4 because the cath-
ode is returned to ground through
the oscillator transformer.) This sine
wave looks pretty puny in compari-
son with the 185-volt retrace pulses,

Fig. 5. Oscillator grid waveform actual-
ly has upward slope during trace time.

wWww americanradiohistorv com

doesn’t it? Since the regular *‘adjust
for equal peaks” procedure is ob-
viously impossible with W4, this
waveform won’t be of much help
during alignment of the horizontal
section. Nevertheless, it’s useful as a
trouble indicator; if the circuit can-
not be satisfactorily aligned by the
recommended method, you can try
checking the shape of W4 to see if
the waveform adjustment is correct.
To interpret W4 properly, remember
that its sinusoidal component is
180° out of phase with that of the
plate waveform in the standard Syn-
chroguide circuit. The new-style sine
wave has just passed its positive
peak, and is negative-going at the
instant the oscillator reaches the end
of the trace period. Since the cath-
ode voltage is rapidly becoming less
positive at the same time the grid
voltage is becoming less negative,
the bias quickly decreases to the crit-
ical point at which the oscillator tube
can conduct and initiate retrace. If
the cathode voltage does not “run
down toward the grid voltage” in this
manner, it furnishes less precise con-
trol over the exact time when tube
conduction begins—and the oscilla-

tor is less stable.
You may recall that the sine-plus-
sawtooth plate waveform in the old-
« Please turn to page 89

SINE WAVE PEAKS:
NEG POS
5 )

Fig. 6. Sine wave in cathode signal is
of much lower amplitude than pulses.
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Facts to help you select the right unit for any
public-address system—by Calvin C. Young, Jr.

CHOOSING PA AMPLIFIERS

In spite of the fact that the choice
of a PA amplifier for any given
installation is not difficult, several
questions must be answered before
any unit is decided upon. For ex-
ample: How much area is to be
covered? What is the ambient noise
level? How many outlets are re-
quired? How many, and what kind
of inputs are needed? Will use of
the system be expanded or modified
at a later date?

This article tells how the answers
to these questions affect the selec-
tion of an amplifier.

Power Requirements

A number of methods can be used
to determine the minimum power
rating of the amplifier. The easiest
and quickest way is to consult a
chart where power requirements are
cross-referenced with the area to be
covered (see Chart I). If we con-
sider, for example, that an audi-
torium is 30’ wide and 100’ long
(3,000 sq. ft.), we can see that a
15-watt rating will suffice if the
ambient noise level is average, but
the amplifier would have to be
continuously operated at maximum
power. A 20-watt rating would pro-
vide a cushion, but a 25 or 30-watt
unit would be more practical.

Type and Number of Inputs

Since one of the major functions
of any PA system is voice distribu-
tion, microphone inputs will be re-
quired. For our 30’ by 100’ hall,
three mike inputs is the minimum
recommendation. This would allow
one mike for each 10 of building
width; any fewer would be inade-
quate for large panel discussions
or civic events. Microphone inputs
with facilities for accepting plug-in
matching transformers (as shown in
Fig. 1) will permit the Use of any
mike, regardless of impedance. You
simply choose a plug-in transformer

that provides the proper match be-
tween microphone and amplifier in-
put. If only one or two mikes are
to be used at the outset, the ampli-
fier need be equipped with only
the matching transformers for those
specific mikes. Whenever additional
mikes are purchased, the needed
transformers can also be obtained.

Each input circuit should have a
gain control as shown in Fig. 1 so
that the outputs can be balanced.
In some units, the final output can
be adjusted with a MASTER GAIN con-
trol. (Note: Not all PA amplifiers
have such a control; some depend
solely on the individual gain controls
to regulate output, as well as the
balance between the various inputs.)

In the event sound pickup points
are not located more than a short
distance (8 to 10") from the ampli-
fier, high-impedance microphones
can be used, thus eliminating the
need for matching transformers.
Further. if there is no foreseeable
need for low-impedance inputs (for
mikes located some distance away

Mg

IHRUT

MATCH

from the amplifier), the amplifier
chosen need not have plug-in trans-
former facilities.

Type and Number of Outputs

Basically, there are two types of

Chart I-Amplifier Power Re-
quired to Supply o Given Area.

AREA N AMPLIFIER RATING
SQUARE FEET IN WATTS

50, 000 100
A1, 000 100
15, D00 30 to 50
10, 0o 30 to 50
8,000 30 1o 50
5, (i k1]
&, (0 151030
3,000 15
2,000 15
1, 000 10 to 15
500 10

I. Extramely noisy areas require
a higher rating than shown.

2. “Use lower watlage figure i nois2
fevel is below average,

AF AMP

Sies it i
c L rmams Le  |smace
G M-l {
ALK GATN
MASTER
| GAIN

® MATCH PREAMF ——— w I
A | TRANS STAGE | =
Al i
SACK M2 il
GAIN
- L+ | *
Marci p=—{ PREAME B
;\:I__E\_ o THANS b | STAGE
ALK Ml B A
BAIN
i SHORTING
B AL
PHaKD e
Ji===1
T S LISE WHEN MATCHING
TRAHSFORMER |5 NOT
TEHER REOUIRED

Loy
i

Fig. 1. Diagram of hook-up for multiple inputs and individual gain controls.
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NEW rrom <80

DYNAMIC TRANSISTOR
CHECKER

DYNAMICALLY CHECKS WIDE RANGE OF TRAN-
SISTOR TYPES EITHER “IN OR OUT” OF CIRCUIT!

This new low-cost checker uses an entirely new approach
but a proven pynamic principle for checking transistors.

safely tests pnp and NpN transistors cither ““in or out”
of the circuit. Covers wide range of types: small signal
including “drift” types, medium power; and power
types. Provides positive check for “opens,” shorts, and
gain—condition indicated by means of a visual indicator
plus jacks for meter or scope. Also provides Go-NO-GO test
at practical currents—and permits matching of similar
transistor types. No set-up required—no further Icakage
tests necessary. Model 100 1s compact, ightweight, com-
plete, and rcady-to-usc . . . helps you cash-in on the big
profits in the fast growing transistorized ecquipinent
servicing field!

MODEL 100—Wired and factory tested $19.95 NET

NEW From <TI0
LOW COST, COMPLETE
TUBE TESTER

MODEL 78

GRID CIRCUIT and TUBE MERIT TESTER

Complete test coverage of all modern TV tubé types as
well as all heater type radio tubes including hybrid
types, using only 5 sockets. Incorporates patented Seco
GRID CIRCUIT TEST plus a reliable caTHODE EMISSION test
using new low impedance low test voltage circuit—also
checks filament continuity and provides open element
test. One casy-to-rcad meter indicates results for both
Grid Circuitand Tube Merit Tests. Two-stage pc ampli-
ficr isolates meter from tube under test to protect meter—
and makes it possible to achieve a wide range of load
currents and test conditions. Complete with portable
carrying casc, pin straighteners, and flip-chart for quick
set-up data.

MODEL 78—Wired and factory tested $69.50 NET

- SEND FOR
COMPLETE SECO i
STORY ON . ..

r
: ) Three Tube O In-Circurt
Testers Current Checker
| avrvm ] 100% Accurate NAME_
| 07 Dynamic Flyback Checker
| " Transistor Checker O Battery ADDRESS.
Efiminator
| Sold Only Thru Electronics Parts Distributors CITY
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MODEL 107
UBE

e

outstading reliability, accuracy “

Provides 3 important tests: amplifier
types tested for gain by Dynamic
Mutual Conductance inethod—power
types tested for cathode current by
Cathode Emission method—all types
tested for shorts and grid error by
Grid  Circuit Test developed and
patented by Seco. Dynamnic Mutual
Conductance Test pre-wired to elim-
inate elaborate set-up. Cathode Emis-
sion Test done by free point pin-
selector method—will not be obsoleted.
Completely self-contained in portable
carrying case.

MODEL 107—Wired and factory tested $139.50 NET

MODEL HEC-6
IN-CIRCUIT
CURRENT
CHECKER

positive, on-the-spot check
of horizontal output current!

This new, low-cost current checker
provides simple means for making a
positive on-the-spot check of TV hori-
zontal circuits. Can be placed into the
circuit in seconds—no unsoldering of
crcuil wintng—immediately indicates
whether horizontal tube cathode cur-
rent is within manufacturer’s recom-
mended limits. Valuable as a fast,
accurate indicating device when ad-
justing horizontal drive and linearity.
Eliminates one of the most common
causes of callbacks. Compact, inex-
pensive, casy to use-

MODEL HC-6—Wired and factory tested $12.95 NET

et |
o -8
:':; : §“'
MODEL GeTs gl b |78
GRID CIRCUIT i
TESTER o Pt -9
o Ml e

fast check of critical
“control grid” conditions

Model GCT-8 checks “control grid”
condition of vacuum tubes faster,
more accurately than any other tester!
As many as eleven simultaneous
checks—automatically ! Quickly spots
grid errors and leakage—stops guess-
ing, substitution checking, and costly
rechecks. Electron-Eye tube indicates
faults at a glance. Truly portable,
The perfect companion to any tester
that employs only conventional gas
and shorts test. Carry it on all calls.

MODEL GCT-8 Complete kit . . . $19.95 NET

MODEL GCT-8 Wired and tested . $29.95 NET

-
3

@ SECO MANUFACTURING CO. l
~</‘ S0O15 Penn Ave. So., Minneapolis, Minn. I
I

I

I

|
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ZONE __ STATE
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output circuits — constant imped-
ance and constant voltage—but the
number of output jacks may vary
widely. Some amplifiers are equip-
ped with several jacks so that a
number of speakers, each equipped
with the proper plug, may be con-
nected directly into the amplifier.
This is a valuable feature when the
amplifier is to be used in a small
system that employs only two or
three speakers. It is also very useful
in systems that require speaker ca-

.bles to run in several directions.

If the proposed PA system re-
quires adjustable output levels at one
or more speaker locations, the am-
plifier chosen should have provisions
for constant voltage output. This
eliminates the power-consuming T
and L pads which would otherwise
be required.

When a tape recorder is to be
included in a system, the PA ampli-
fier should have some provision for
supplying the recorder input with a
suitable audio signal. Some ampli-
fiers have an output jack for this
purpose. If an otherwise acceptable
amplifier does not have such a jack,
one can be installed very easily.
Simply mount a phone jack on the
amplifier and run a shielded cable
from it to the top of the volume or
MASTER GAIN control as shown in
Fig. 2. This places the input of the
tape recorder in parallel with the
volume control; however, the record-
er input has a very high impedance
and will not adversely affect am-
plifier operation.

Frequency Response and
Distortion

Voice communication can be
handled very nicely by an amplifier
with frequency response limits of
200 to 3,000 cps. In fact, reducing
amplifier response to this range is
actually desirable for clarity in re-
production. Distortion is another

SHIELDED
CABLE

VOLUME
CONTROL

Fig. 2. Recorder jack connects to top
of volume control via a shielded cable.
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PLUS performance...PLUS value

Jora LIFETIME /

Jensen Hypex Horns and Lifetime Driver Units
are way ahead in power rating . . . in efficiency . . .
in dependability. They pack a terrific “punch” to
penetrate high noise levels to project sound
over great distances. They are loaded with features
that mean sturdiness, convenience and reliability.
And you pay no more for all these PLUS values!

Jensen Hypex Horns and Lifetime Driver Units
are standout members of the new Jensen Professional
Series of loudspeakers especially designed for indus-
trial commercial and institutional sound systems.

Also included are Hypex Paging Projectors; Speech

JEII&G.II

OIVISION OF THE MUTER CO

BURTON BROWNE ADVERTISING

D-30 New high
rating for
performance and
dependability

MANUFACTURING COMPANY
6601 South Laramiz Avenue - Chicago 38, !llinois

In Canada: Renfrew Electr<¢ Co., Ltd., Toronto
In Mexico: Radios Y Telev sion, S.A., Mexico D.F.

:Q'e“’e“ L/FET/ME DRIVERS ARE GUARANTEED FOR A LIFETIME |

30 warrs B 20 warzs
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Master speakers; High Fidelity Projector; 2-way
coaxial and 3-way Triaxial* High Fidelity speakers;
Extended Range speakers; Weather Master outdoor
speakers; transformers, level controls and accessories.
*“TM Ree.

We’'d like to send you a copy of Catalog 1070. Send for copy today.

LIFETIME GUARANTEE
D-30; D-40 and DD-100 Lifetime Driver Units.
Every Lifetime Driver Unit is unconditionally guaranteed for life against failure
when operated according to the instructions accompanying the unit.

Should any Lifetime Driver Unit become inoperative at anytime under these
conditions, it will be repaired or repiaced at our aption entirely free from any
service charge. .

The instruclion sheet supplements and (s a part of the warranty under which
the Lifetime Guarantee is extended.

JENSEN MANUFACTURING COMPANY

9
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9
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New and already famous!
Jensen RT-20
Functional rectangular

horn of molded glass
reinforced polyester.

D-40 Higher DD-100
efficiency and First Super ®
higher power , Power Driver .
rating available o
L ]
L ]
L ]
L ]
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NOW THERE ARE

JACKSON

DYNAMIC® TUBE
TESTERS

DYNAMIC

OUTPUT
658

Checks receiving tubes, voltage regulators, eye
tubes. Shows heater continuity without warm-
up. Reads heater current. Provides both shorts
test and grid leakage test. Has 231 heater
voltage combinations. An outstanding profes-
sional tube tester. $189.95

NEW
Low
COST
DYNAMIC
598

Provides convenient lever switching and time-
proved Jackson Dynamic test principle. Has
variable plate voltage and load controls. Shorts
test has variable sensitivity to 2 megohms.
Convenient roll chart and grouped tube socket
sub-assembly. $89.95

WORLD
FAMOUS
DYNAMIC

€48R

Features super-rapid sequence switching. The
set-up time is less than the warm-up time of
the tube. Twenty-three separate heater voit-
ages. Line voltage control indicates actual line
voltage. Famous for dependability the world
over. $129.95

Here's a new addition! The Jackson Power Roll
Chart—available in all three tube testers for
those who require the extra. Roll the chart from
one end to the other in less than 25 seconds

with the touch of a finger. $20.00 net

SEE YOUR DISTRIBUTOR OR WRITE FOR LITERATURE.

—
=

Jackson .
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matter. Even though this narrow
band of frequencies is best for voice
transmission, a small amount of hum
or harmonic distortion can play
havoc with understandability of
speech.

An amplifier should have a min-
imum frequency response range of
50 to about 12,000 cps if it is to
be used for music distribution. Re-
sponse at frequencies above or be-
low these limits is not required in
PA work, since allied equipment
normally used will limit the system
to this range anyway. Again, dis-
tortion (either intermodulation or
harmonic) must be kept low if best
results are to be realized. Generally
speaking, intermodulation and har-
monic distortion should be less than
S% and 1%, respectively, at rated
power output.

Normally, PA systems are used
for both paging (voice transmission)
and music distribution. The bass and
treble controls can be adjusted to
provide either the narrow response
desired for voice work, or the wide
response desired for music distribu-
tion. The controls should be set at
minus-6 and minus-8 positions for
voice amplification, or at plus-4 and
minus-4 positions for music (see
Fig. 3 for details).

Other Considerations

Naturally, all PA installations
won’t be in small auditoriums, nor
will they all require multiple micro-
phone inputs. The small office or
business will probably need only one
microphone input, and one other
input for phono or tuner. Also, pow-
er requirements for small systems
are fairly low. Generally, the PA
amplifier that has single mike and
phono inputs will have an output
rating of 6 to 10 watts. Naturally,
lower-powered units use single-end-
ed power output stages, and often
are rated at peak power rather than
average power output. For perma-
nent installations, a push-pull ampli-
fier is desirable. Distortion levels in
single-ended units are higher than
is normally tolerable. The small low-
power amplifier is most useful as a
portable unit for occasional or emer-
gency use.

A PA amplifier with only two in-
puts can serve systems that require
microphone, phono and tuner inputs,
provided the tuner used has a phono

2 0w -2 ‘f +2
_q AT P
4'I.r{ nH 4 f Tt
s ) o s | ﬂ 446
S RUTIE. I a i
-10 +10 ST/
VOICE
2 9w 2 9,
_4_3&/’ .&'\,_-?4 -4 +4
st @ e 6
-8 :-\ ./J.."B -8 48
a0 410 -10 +0
MUSIC

Fig. 3. Typical settings of tone con-
trols for voice and music distribution.
input jack and facilities for selecting
either phono or tuner operation. A
system connected in this manner
would appear as shown in the block
diagram of Fig. 4. In fact, this sys-
tem is the type most often employed
in small offices or business places.
Electrically, the amplifier mentioned
above has controls for volume, bass
and treble; high-impedance, high-
gain mike inputs and additional in-
puts for phono or tuner; output
impedances of 4, 8, 16, and 500
ohms; and a 10-watt push-pull out-
put stage.

A final point to consider when
choosing a PA amplifier is whether
or not the unit will be used in mobile
operation. Any amplifier that is to
be powered from a low-voltage DC
supply (6-, 12-, or 24-volt battery)
should have either a built-in DC-to-
AC converter, or else the necessary
provisions for operation from an
external converter. For most tempor-
ary mobile applications, a 10- to 20-
watt amplifier will suffice. Frequen-
cy-response characteristics, number
and type of input and output cir-
cuits, and other requirements will be
generally similar to those of a fixed
PA system of compact size. A

TUNER

AMP SPEAKER

SYSTEM

MIKE

Fig. 4. How a phono, tuner, and mike
can be used with dual-input amplifier.

WwWWw americanradiohistorv com




SARKES TARZIAN

WHERE RELIABILITY IS IMPORTANT

Replace Rectifier Tubes with Tarzian
Direct Replacement Silicon Rectifiers

S-5011A
1600 PIV
750 MA DC

Replacement for types 80, 82, 83, 83V, 5Z
Max. RMS Voltage. 1100
Max. Peak Current

(ma) ......... 8000

$-5130
10400 PIV
300 MA DC

: Pl ment for types 866, 866A, 3828

Circuit .. . X oltage . 7400 | Max. Amb. Temp..100°C
Type Load ; For capacitive loads de-
Max. Amb ..3000 | rate input voltage 50%
..... HW. and current 20%

. .Res.-Ind.

$-5017
1600 PIV
750 MA DC

$-5207
1600 PIV

Replacement for types OZ4, 5X4, 5Y4, 500 MA DC

Max. RMS Voltage . 1100 Circuit ..
Max. Peak Current Type Load for types 6X4, 6063, 6202
(ma) ......... 8000 Max. Amb tage. 1100 Circuit .......... F.W.
rrent Type Load ....... Any
S-5018 B & 2w ey 5000 Max. Amb. Temp.. 100°C

1600 PIV

$-5251
1600 PIV
600 ‘MA DC

750 MA DC

Replacement for types 5AU4, 5AW4, 5/
5Y4, 5W4, 5Y3, 5Z4, 5931, 6087, 6106

Max. RMS Voltage . 1100 Circuit .. for types 5AU4, 5AW4, 5AZ4, 5T4, 5U4,
Max. Peak Current Type Load 3, 514

(ma) ......... 8000 | Max.Amb tage.1100 | Circuit .......... F.W.

Type load . ...... Any

$-50190r S-5162 IR ()T R 6000 | Max. Amb.Temp..100°C

2800 PIV
500 MA DC

$-5343
7000 PIV

Replacement for type 5R4 300 MA DC

Max. RMS Voltage . 1950 Circuit . .Y
Max. Peak Current Type Load .™ ent for types 816, 836 or 3B28 and 866 at
(ma) ......... 5000 Max. Amb. Temg

i voltage
S Voltage . 5000 Max. Amb. Temp..100°C
Beak Current Note: For capacitive

4500 .PIV N (ma) ... 3000 loads derate input volt-
250 MA DC : ireuit .......... H.W. age 50% and current
’ Duty ...... Continuous 20%
Replacement for types 6AU4, 6AX4, 6BL4, 6U4, 6W4, Type Load . .. .Res.-Ind
12AX4, 17AX4, 25W4 -
Max. RMS Voltage *3200 | Type Load ... .Res.-Ind. Over 95%, of all popular rectifier tube
© 3
Max. Peak Current Max. Am.b.'l'emp. .100°C types can be replaced with Tarzian tube
(ma) ......... 2500 * Input is 1600V Max. | il if .
Circuit . ......... HW. with Cap. load replacement silicon rectifiers.
SARKES TARZIAN INC. - RECTIFIER DIVISION
415 north college <+« bloomington, indiana - edison 2-1435

In Canada: 700 Weston Rd.,, Toronto 9. Tel. Roger 2-7535 - Export: Ad Auriema, Inc., New York City

www americanradiohistorv com



Cornell-Dubilier
Rotors

Whether you are after original installation
business or replacement sales, you'll find the
rotor best-suited for any job in the complete
CDR line. Consider the heavy-duty TR-4 rec-
ommended for areas where ice-storms, heavy
snowfalls and strong winds impair the effi-
ciency of antennas turned by ordinary rotors.
Your CD Rotor distributor is ready to show you
why the TR-4 and other CD Rotor are the
easiest to install...most satisfactory in the
long run. Write for catalog TVR to Cornell-
Dubilier Etectric Corp., S. Plainfield, N. J.

50 YEARS

OoF

PROGRESS
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DOLLAR & SE

Santa’s Helper. Christmas
shoppers, always short on gift
ideas, welcome suggestions for un-
usual and practical items to please
their relatives and friends. As the
holiday season gets into full swing,
there is a tendency for people to
buy almost anything (within rea-
son) which strikes their eye.

All too many owners of “strictly
service” shops pass up the chance
to share in the business boom dur-
ing this most generous spending
season of the year. Perhaps it’s
because they don’t realize what an
excellent gift their stock in trade—
service — can be. Taking a cue
from the department stores, why
not offer a Christmas gift certifi-
cate? It could be for a stated value
to apply against the cost of serv-
ice work as needed. One of the
most appealing ideas along this line
would be a “new picture tube for
Christmas” theme.

Fulfilling these gift promises, by
the way, would help keep business
lively during the after-holiday
period.

Some “gifts of service” can be
performed beforehand and unveiled
to the lucky one on Christmas
morn. For example, a serviceman
could install a personal, earpiece-
type speaker for a hard-of-hearing
or late-viewing member of the fam-
ily, hiding it behind the set until
the time arrives for it to be re-
vealed. Or an old, neglected second
set could be sneaked out of its dark
corner during December. and re-
stored to top condition—‘“for your
own room, dear” — by Christmas-
time.

If your shop now sells radios,
TV sets, hi-fi and accessories, you
are already loaded with gift oppor-
tunities. If your store window is
not yet decorated with an appeal-
ing holiday display, your trucks
aren’t carrying bright signs offering
gift suggestions, and your ads
haven’t adopted a holiday theme—
it’s time to “‘get with it!”

For the service specialist as well
as the store owner, there are still
more ways to spread the news about
holiday gift ideas. For instance, the

serviceman on each home call can
casually mention “service specials”
being offered. The service bill itself
can even carry a printed note: “Ask
about our ‘new picture tube for
Christmas’ gift plan,” “Come in and
see the latest portable stereo sets,”
or simply, “Smith’s — Christmas
gift headquarters.”

Switcheroo. Want to attract at-
tention to an outdoor or window
sign while having it painted? Try the
whimsical idea put to use on a new
billboard by a local firm. When the
first coat of paint was applied, one
letter — the “R” in the word fresh
— was painted in backwards. It was
left this way for a few days, and
then the painters came back and
corrected the “R” — but this time
reversed the “E” instead. After sev-
eral more days during which the
sign received hundreds of puzzled
“double-takes” from passers-by, the
painters finally straightened out the
sign for good. _

This type of crazy mixed-up sign
should be professionally painted; if
it looks homemade, prospective cus-
tomers may miss the point and de-
cide that you really don’t know any

better.

Skin Deep. Some TV dealers en-
courage their service technicians to
insert the opening wedge for new
set sales whenever the opportunity
occurs. This often works out well,
since the customer who asks a tech-
nician about TV sets expects to get
an impartial, well-informed opinion
instead of a sales talk.

Let’s imagine that we’re looking
in on a serviceman in this situation.
The customer has just asked in an
offhand way, “What kind of set do
you think is the best?” Our hero re-
plies shrewdly, “Well, I've always
liked a “Zapperino” because they
give less trouble than any other
brand I've worked on.” (This just
happens to be one of the major

www americanradiohistorv com




PROFIT PROFESSIONALLY ON EVERY CALL WITH

/;/fﬂ/ ﬂ LOW-COST PROFESSIONAL
= Model 550 DYNA-QUIK

DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER

Every service-technician now can easily check
tubes the B&K professional way! Only with a genuine
dynamic mutual conductance tube tester can you make
a complete and accurate test under the actual
dynamic operating conditions of the TV set. The
compact new ‘550" is not just an emission checker.
It completely checks more tubes faster—with
laboratory accuracy. And the cost is so amazingly
low, it pays its way over and over again! Take a tip
from thousands of professional servicemen—use

B&K Dyna-Quik. There is nothing like it.
Model 550

ver ST1922

Get More for Your Money

—IN SPEED, ACCURACY, AND VALUE

MODEL 550 DYNA-QUIK TUBE TESTER
Tests Each Section of Dual-Section Tubes Separately

Save Customers
—SAVE CALL-BACKS, SAVE COST

Greatnew value in professional quick-check at small cost.
Provides more tube sockets to test more tubes faster.
Accurately checks most of the TV and radio tubes usually
encountered in everyday service work. Tests each sec-
tion of dual-section tubes separately. Measures true
dynamic mutual conductance. Checks tubes for
shorts, grid emission, gas content, and leakage. Com-
pletely tests each tube in seconds, checks average TV
set in a few minutes, in home or shop. One switch tests
everything. Fast, convenient reference listings on socket
panel. Patented circuit provides automatic line voltage
compensation. 7-pin and 9-pin straighteners on panel
Handsome, luggage-type carrying case. Net, $119 25

Sell More Tubes

—~MAKE MORE MONEY PER CALL

MODEL 650 DELUXE DYNA-QUIK
Today’s Finest Portable Tube and Transistor Tester

Accurately checks over 999 of the tubes most widely
used in television receivers, plus popular home and port-
able radio tubes. Tests over 600 tube types. Lists over
125 most popular tube types, with settings, on socket
panels for maximum operating speed. Complete listing
in fast, index-type selector. Measures true dynamic
mutual conductance. Tests each section of multiple
tubes separately for GM, Shorts, Grid Emission, Gas Model 650
Content and Life. Includes 16 spare sockets and ample
filament voltages for future new tube types. Transistor
Section checks transistors, diodes, and selenium recti-
fiers. Luggage-type carrying case. Net, $16993

BaK MANUFACTURING CO.
1801 W. BELLE PLAINE AVE « CHICAGO 13, ILL.

See Your Distributor or Send Now for Bulletin ST24-R Conada: Atlos Radio Corp., 50 Wingold, Toronto 10, Ont.
Export: Empire Exporters, 277 Broadway, New York 7, U.S.A.
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brands sold by his shop!) He goes
on to brag a bit about the trans-
former-powered chassis in the latest
*“Zapperino” consoles.

Then, the customer, perking up at
the thought of such a fine set, in-
quires, “Do they have any models
that would look nice in this room?”
Oh-oh! If the customer pursues this
line of questioning, he’ll have our
technician friend out on a limb in
no time. The poor guy is like most
of us; he seldom pays any conscious
attention to the outside of a TV re-
ceiver except when he’s trying to
get the cabinet out of the way of the

chassis. And here stands the cus-
tomer, all set to drown him in a sea
of questions such as, “Is there a
‘990’ chassis in that neat lowboy
with the wrought-iron legs that I
saw in a magazine? Can I get it in
blond wood? Would the top of it
line up with my bookcase? And say,
does their new glass fiber cabinet
on the portable set resist cigarette
burns?”

We don’t recommend that all TV
technicians take a course in interior
decorating — but those who are
seriously interested in promoting set
sales would be smart to know plenty

/W Qowiee Pralero. ..

in CR Tubes Philco offers you

Double Protection

with Bond and Warranty

ALL NEW ... Electron Gun
ALL NEW. .. Exclusive Phosphor Coating
ALL NEW ... Long Life Filaments
ALL NEW ... Super Efficient Cathode
ALL NEW ... Focusing Anodes
ALL NEW ... Aquadag Shell Coating
Quality Tested—
Life Tested

Insist on Genuine

PHILCO

Star Bf/g/?f 20/20

ALUMINIZED
PICTURE TUBES

SENSATIONAL FREE OFFERS!

PHILCO WIE0EEL PROGRAM

Get All of the Details From Your
Local Philco Distributor

PHILCO
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ACCESSORY DIVISION

WORLD-WIDE DISTRIBUTION
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about “appearance” features. The
easiest solution is to be well-armed
with illustrated brochures that will
tell the prospective customer what-
ever he wants to know about styling

features.

Big Brother. You don’t have to
be a Boy Scout leader to work with
young people in your community.
As an electronics expert, you have
something special to contribute.
You’re right in the midst of a field
which fascinates many youngsters,
and you could do them a good turn
by helping them pursue electronics
as a hobby. Perhaps you could
spend some spare time ‘“coaching”
them on construction projects; or,
if you have the patience to answer
a flood of questions, you could let
them know they’re welcome to drop
in during your off hours for an oc-
casional bull session.

When you carry on your own par-
ticular type of “youth activities,”
you do everyone a favor. Besides
staying busy on something worth
while, the kids also get an early
start on the technical education
which will help them hold down re-
sponsible jobs sometime in the fu-
ture. Your efforts benefit the elec-
tronics industry as a whole, since
you’ll undoubtedly influence several
capable young people to choose this
field for their life’s work. There’s
something in it for you, too. In ad-
dition to the deep satisfaction you
get from helping others, you are
building good will for your business
and establishing yourself as an im-
portant member of your community.
What’s more, it could be part of
the answer to your trained-help

problem.

Ham Pals. When you promote
cordial and friendly relations with
your neighborhood radio amateurs,

you are tapping an impressive
source of immediate and potential
business — particularly since hams

are an ever-growing group.

For one thing, most hams (like
other people) are TV set owners.
And, while some of them may have
sufficient electronic “know-how” to
take care of minor and obvious
troubles with their own sets, they
more often have definite limitations
in their shop equipment and special-



IS ONE OF THESE TYPICAL BLONDER-TONGUE
AMPLIFIED INSTALLATIONS THE ANSWER

TO BETTER TV RECEPTION INYOUR AREA?

Blonder-Tongue reception for every reception area — primary or fringe.
improving TV products for every type of installation — one set to 100
WEAK SIGNAL AREAS

NEW BLONDER-TONGUE B-24 POW-R BOOSTER

Powerful booster or amplified |
coupler provides sharp, clear (AB-2)
pictures on 1, 2 or more TV sets !

with only one antenna. 10 db gain as -
1-set booster, 5 db gain per set as
amplified 2-set coupler. No-loss
4-set distribution system with B-T
A-104 4-set coupler. New 6DJ8
frame-grid tube for highest

signal gain. 24.95 list

1 set

INTERMEDIATE SIGNAL AREA

1 set (B-24)
NEW VHF ANTENNA BOOSTER, MODEL AB-2

J

Brilliant, clear reception in fringe
and weak signal areas — mcre than
10 db gain on all VHF channels.

Utilizes advanced RF amplifier circuit D D
with frame-grid tube for maximum

signal-to-noise ratio. Can be (A-102) 4 sets
mounted up to 500 feet from remote (AB-2)

control unit. 53.95 list D D

Model AB-FM for superior FM
reception. 53.95 list

AF

\

‘NO-STRIP’ 2-SET COUPLER, MODEL A-102

300 ohm coupler provides low-loss,
matched installation for superior
two-set performance. Delivers more
signal to each TV or FM set, with
greater inter-set isolation than other
couplers. No ghosts, no smears.
Ideal for outside or indoor mounting,

color TV, FM. 3.50 list D D

Model A-104 — 4 set coupler,list 4.50;

PRIME SIGNAL AREA

Model A-105 high-low antenna (A-104)
list 3.50; A-107 UHF-VHF Migxer, 3 (B-24)
list 3.50; A-100 Outdoor Mountiné D D 2

Kit,list 90¢

4 sets
SR SO R LA S D SR 'WEAK, INTERMEDIATE, PRIME SIGNAL AREAS
Powerful all-channel amplifier ideal Small TV System — 8 sets
for small TV systems (garden
apartments, motels, TV showrooms), |_ (DAS-B)

provides 8 isolated T'V outlets from n
75 or 300 ohm input and delivers | 11—1 '
more than 10 db gain on all VHF ! r ]

channels. Requires no tuning or I'-I [—l |—I I—] I—l

other special accessories. 94.50 list

terminals for speedy, secure positive installation.
More than 2,000,000 installations provide superior TV reception with B-T products.
R& Available at parts distributors. For further information write Dept. P-11

BLONDER-TONGUE LABORATORIES, INC.
9 Alling St., Newark 2, N. J.
In Canada: Telequipment Mfg. Co., Ltd., London, Ont. Export: Morhan Export Corp., N. Y. 13, N. Y.

hi-fi components » UHF converters « master TV systems  industrial TV cameras » FM-AM radios

‘NO-STRIP’— these Blonder-Tongue TV products feature exclusive B-T' No-Strip }
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ized knowledge. Thus, the average
ham will more than likely seek pro-
fessional TV service. Does he come
to you? Not if he doesn’t know you!
Through contacts with other hams,
he soon locates a TV man who has
been a “‘good Joe” and has been do-
ing a satisfactory job. Then business
which could have been yours is
taken elsewhere — perhaps even out
of town.

Of course, TV sets aren’t the
whole story. Every ham worth his
salt either has a good communica-
tions receiver or is feverishly hoard-
ing his shekels to buy a better one.

He generally has the knowledge,
ability and shop facilities to care for
his receiver to the extent of replac-
ing damaged components, but he is
likely to need expert help in per-
forming alignment and similar op-
erations which call for more test
equipment than the average ham
shack boasts. If you can do such
jobs, let your local hams know it; a
few satisfied customers will spread
the word. To save time and trouble,
be sure to have hams bring factory
instruction books for their communi-
cations radios along with the sets
themselves. Another tip: encourage

the
NEW

PERMA-POWER

Model D-200

will make you money and save you grief

It's easy to sell. There have been units similar to this on the marketl belore—
at prices upwards of 575.00. The new Perma-Powrr Automatic Voltage
Reégulator has a list price of $9.95—so0 any TV set owner can afford it . . . and
any customer plagned by picture Mutter, shrinking, Aop-over, loss of brighiness,
and other similar disturbances will wanr i,

It's easy to use. This new unit insures top performance of TV sels by aure-
matically returning full height and width to pictures when distorted by low line
voltage. Whenever the line falls below 110 volts, it aufomatically boosts ling
voltage 10 volls—and it suferatically feeds the line direct for normal voltages.
You don't have fo worry aboul the customer’s forgelting to switch the valiage regu-
fator when the line iz normal ; this now PERMA-PowER unit switches automatically !

It's easy to install. You plug it in, and it's ready to work: goes on and off
with TV set. Compact and lightweight, it has no tubes, ballasts, relays, or other
moving parts to fail; and it’s fully guaranteed for one year. Can be used on any
TV set or appliance rated up to 300 watts. See it at your distributor today.

PormaBwer coupany
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their friendship by inviting them to
participate in the work.

Your potential ham business does
not end with the ham himself; al-
most invariably, his non-technical
friends and neighbors will appeal to
him for help in repairing their ailing
radio and TV sets. Many hams hesi-
tate to do more than “look at it”; in
many cases, they will say they are
not equipped to do the actual re-
pairs, but will recommend an estab-
lished shop. Will the shop they
recommend be yours? It could be!

Make hams feel welcome; if you
have the facilities, perhaps you could
even offer them a place with a suit-
able “electronic atmosphere” to hold
club meetings or training sessions.
Your local hams would like to be
your friends; make them so, to your
mutual benefit.

Time Tip—IV. A TV set with an
intermittent trouble is like a spoiled
child; it tries to hog your attention
and distract you from your other
work.

Why not treat this type of receiver
like the brat it is? Ignore it when it
stubbornly refuses to act up—Ilet it
sulk in the corner until you can deal
with it more effectively. Go ahead
and do your regular work, rather
than waste time on anything more
than routine efforts to make the
trouble appear. But watch the way-
ward set out of the corner of your
eye, and pounce on it when it finally
decides to cooperate.

You’re probably thinking, “I’d
like to let that intermittent sulk, but
then how would I keep the owner of
the set from sulking, too?” Well, that
depends on the individual customer.
If he is at all reasonable, be frank
with him. Explain that the set can’t
be properly analyzed except when
the trouble is actually present. Some
of the public will understand your
problem and will agree to let you
take the time needed to complete
the job.

If someone unreasonably insists
on a quick repair of an intermittent
trouble, we wouldn’t blame you for
turning down the job. Without ade-
quate time to test the receiver thor-
oughly on that first trip to the shop,
you’d be leaving yourself wide open
for a series of embarrassing and
profitless callbacks.
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BUSS Fuse STAK-PAK

An On-the-Job Fuse Assortment
Supplies the Right Fuse When You Need It

The BUSS Fuse STAK-PAK offers
the service man a new, convenient
way to carry fuses.

It contains fifty of the most popular
fuses, in ten different sizes and types.
Five fuses to a box, ten boxes in all.

It's NEAT — no loose fuses scattered
about in the tool box.

I's COMPACT — the most fuses in
the smallest space — takes less space
than any other type of assortment.

It's UNBREAKABLE — sturdy metal
— not fragile plastic.

It's PRACTICAL — to replace fuses or
to change assortments just slide in

tray of any BUSS or FUSETRON
five-in box.

Serviceman can make assortment
fit his local needs

The beauty of the STAK-PAK is
that empty boxes can be replaced
with same fuses — or assortment can
be changed to fit the service-man’s
local needs.

Never any need for the serviceman
to carry a lot of ‘“‘slow-moving” fuses
around with him.

If more fuses are needed the service-
man just picks up another STAK-PAK
and arranges it to suit himself.

BUSSMANN MFG. DIVISION McGraw-Edison Co.

University at Jefferson, St. Louis 7, Mo.

www americanradiohistorv com

*PICK A PAIR OF
STAK-PAKS"”
Two Assortments Available to Supply
Practically All Service Needs.

Standard Fuse Assortment supplies
fuses most in use on popular TV sets.
Order Number SP-1.

C & N Fuse Assortment supplies the
popular sizes of these fuses that are
especially designed for TV. Order

While you think of it, make a note
to “pick a pair of STAK-PAKS” at
your distributor.

FUSETRON

TRUSTWORTHY NAMES IN

1159

ELECTRICAL PROTECTION
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QUICKER SERVICING

check that TEMPERature

When returning a color set that
was recently in the shop for bench
repairs, 1 checked color reproduc-
tion with a color-bar generator and
found it to be satisfactory. At this
time (the set was turned on for only
a very short while), it seemed that
color temperature and convergence
were good, so no further adjust-
ments were made. I collected for the
repair and left. Needless to say, I
was somewhat disturbed when the
customer called the next day and
complained that the colors were all
wrong. In the customer’s words, “the
grass is blue and people’s faces are
murky.” The customer requested
that another call be made during a
color transmission so I could see for
myself. The next color program was
at 7:30 that evening, and an ap-
pointment was made for that time.
Arriving about 7:15, | began to
make several preliminary tests.
Operation of the various controls
was checked, using the received
black-and-white signal and the color-
bar generator. It was noticed that a
good black-and-white picture could
be obtained if the brightness and
contrast controls were judiciously
adjusted. At low brightness settings,
however, the picture took on a blu-
ish hue. At higher settings, every-
thing was tinged in green.

However, since it was time for the
colorcast, the program was tuned in
and the set adjusted for the best
hue and color levels. Again, I found
that by very careful adjustment of
the brightness, contrast, hue, and
color controls, an acceptable picture
could be obtained on close-up
scenes. But when a distant scene was
shown, the grass appeared blue in-
stead of green!

For the next 20 minutes, I care-
fully readjusted the color tempera-
ture controls for correct black-and-
white balance. In simplified terms,
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the procedure consisted of adjusting
screen controls for gray values at
normal brightness settings, and ad-
justing the background controls for
gray values at low brightness settings
(see Fig. 1). The procedure was re-
peated several times until the bal-
ance was maintained during normal
variations in brightness and contrast
control settings.

Now that this tedious task was
over, [ tuned in the station with the
scheduled colorcast but, alas, the
program had just ended. Fortu-
nately, another was to start in a few
minutes. While waiting, I couldn’t
help but worry and wonder, “Did
the adjustments do the trick?”’” When
the program came on, my worries
were over. The picture was excel-
lent, and, the customer was very
pleased.

Needless to say, a thorough check
of black-and-white balance is now a
regular part of my color servicing
procedure.

Home Call Can’t Be Completed

On a recent call for a “no raster”
condition, the customer insisted the
set be fixed in the home. By asking
the usual preliminary questions, I

-
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Fig. 1. Controls which are adjusted for
proper black-and-white picture balance.

by Calvin C. Young, Jr.

obtained an idea of how the set
had failed. After removing the rear
cover and plugging in my “cheater
cord,” I attempted to draw an arc
from the 6BQ6 and 1X2B plate
caps with a screwdriver. Getting
nary a spark, I disconnected the
power cord and tested the fuse. As
suspected, it was open. After a
VOM check of resistance from both
sides of the fuse holder to chassis
failed to reveal a short, 1 installed a
new fuse.

When AC power was applied, the
picture and sound both came on, but
the picture wasn’t too good. While 1
was checking the various horizontal
sweep circuit adjustments, the pic-
ture started to shrink horizontally.
Replacing the horizontal output
tube cured this defect, and told me
why the fuse had blown.

At this point, the set had been re-
paired for the defect the customer
complained about — yet it wasn’t
fully repaired! The sound still had
an annoying buzz, and the picture
quality was poor. Touch-up adjust-
ment of the ratio-detector trans-
former secondary had no effect on
the buzz. Feeling that improper
AGC action might be causing both
the poor picture and the audio buzz,
I decided to check the tuner, video
IF, and video amplifier tubes for
leakage and gas.  Surprisingly
enough, all of the tubes checked
good — no leakage, no gas, good
Gm.

Since the receiver was being oper-
ated on an outside antenna system,
orientation of the antenna was
checked. While some improvement
was gained by turning the antenna
slightly, picture and sound still
weren’t up to par.

Armed with all the facts—good
tubes, proper antenna orientation,
poor picture, and buzz in sound—I
was convinced the set needed a trip

wWWw americanradiohistorv com



Firefighting is for
firemen=
not servicemen

Customers really burn when they have to call you back because of a premature
failure. And while you’re playing fireman, the profit on your next three service
calls goes up in smoke. Tung-Sol tube quality is good insurance against callbacks.
They’re made to the highest specs of leading radio, tv and hi-fi set manufacturers.
You’'ll find it good policy to keep that caddy full of Tung-Sol tubes. Tung-Sol
Electric Inc., Newark 4, N. J.

Tell your jobber you'd rather have

& TUNG-SOL
@@%@ZQ@W TUBES - TRANSISTORS « DIODES
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You can now i

if you join Pyramid’s

TSI

BURTON BROWNE/New York

Pyramid’s New “Gold Standard” +10% Mylar® Capacitors

Imagine, capacitors that “absolutely guarantee reliability”! Pyramid’s new “Gold
Standard” capacitors, designed to give a critical tolerance of =109 with non-
hygroscopic Mylar dialectric, plus high resistance tv moisture and high insulation
resistance. Standard capacity wvalues! Standard voltage
ratings! Standard tolerance of =10%! Previously made
only on special order and at premium prices, new “Gold &
Standard” capacitors are now available to servicemen ar [ - . |
a price competitive with ordinary paper capacitors. i’ e
For reliability assurance, insist on Pyramid “Gold Standard” €& i i i .
capacitors from your distributor. Catalog available. o
PYRAMID

Pyramid Electric Company, North Bergen, N.J.

v An s i Ty

PTRAID

1 W s
CAPACITORS
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to the shop. Preparing myself for the
worst, I simply told the customer
exactly what I thought was wrong
with the set and that it could only
be repaired in the shop. To my sur-
prise, the customer countered with,
“Can you make the picture and
sound good again if you take it into
the shop?” Carefully explaining in
layman’s terms that the set required
realignment, in addition to repairs
to the AGC network, this customer
was given my personal assurance
that the job could be done. The cus-
tomer okayed the shop repair with-
out even a mention of price—and
this was a brand-new customer, too!

Why? It’s simple enough. My ac-
tions were convincing, and the cus-
tomer quickly realized 1 had tried
everything possible. Furthermore,
the equipment I carried made it look
as though I had every intention of
fixing the set in the home. A brief
explanation of the additional equip-
ment needed for the job was the
clincher. And payment for the job
was made on delivery—with a smile
and a thank you as well.

Printed Board Problem

A customer brought in a portable
phonograph outfit and complained
that it had suddenly gone completely
dead. There were three tubes in the
unit but, as luck would have it,
they all checked good.

After visual examination failed to
reveal any burnt resistors, etc., I ap-
plied AC power. Allowing a few
seconds for warm-up, I turned up
the volume control and touched my
finger to the “hot” lead of the cart-
ridge. Absolutely no sound came
from the speaker.

A completely dead set usually
means an open winding in the speak-
er or output transformer, so I next

| checked for plate and screen voltage

on the output stage. Normal voltage
at the screen and none at the plate

v
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SECONDARY
TERMINALS
< () DRILLNEW
% \ ~~6-32 HOLE IN
S CLEAR SPACE

A\ Q
/ S \ PRIMARY
TERMINALS
DRILLFOR
6-32 BOLT

Fig. 2. Layout of printed board section
modified to mount a new transformer.

meant only one thing—an open out-
put primary. An ohmmeter test veri-
fied this and likewise eliminated the
possibility that a short had caused
the failure.

Now came the real problem. The
service literature didn’t list any
standard replacement for this trans-
former. Furthermore, special spear
lugs were used to mount the original
to a printed board. Since I knew
the customer would be unhappy at
having to wait until an original re-
placement could be obtained, I de-
cided to try my luck at installing a
universal unit we had on hand.

Checking the printed board, I
figured out how the new unit could
be securely mounted. As shown in
Fig. 2, 1 could drill out one of the
original mounting holes so it would
accommodate a 6-32 screw, and
drill a new hole through a clear spot
on the board. The flexible primary
leads could be soldered to the orig-
inal connection points without any
problem. The secondary connections
were another matter, however, since
the replacement had several second-
ary lugs rather than wire leads.
This matter was resolved by solder-
ing wire leads from the proper lugs
to the secondary terminal points on
the board. Correct secondary im-
pedance was determined from the
specifications for the speaker in the
replacement parts list, and by check-
ing the speaker hook-up. Since, in
this case, two four-ohm speakers
were connected in series across the
secondary of the output transformer,
the replacement unit was connected
to provide the necessary 8-ohm sec-
ondary impedance. A subsequent
operating test confirmed the sound-
ness of the repair.

The moral of this story is—don’t
get flustered because a part mounts
to a printed board. Very often
standard parts can be installed with-
out too much trouble. A

Proved best in
fest after test/!

HIRACLE ANTENRA with MIRACLE REFLECTOR SYSTEN
JAS VET T0 HEEFT TS PEER IN TV AKTERRAS!

HERE'S HOW TESTS WERE MADE...DO THE SAME

AND CONVINCINGLY PROVE TO YOURSELF THAT
THERE IS NO ANTENNA THE EQUAL OF MIRACLE

TEST
No. 1

TEST
No. 2

TEST
No. 3

www americanradiohistorv com®

Select location of tests in any tough reception area. Place any
competitive “in-line”’ Yagi antenna on mast and point directly to
desired station. Take reading and lower antenna as quickly as pos-
sible so as to assure same signal strength for all three tests.

Add Miracle Reflector to same competitive Yagi, raise on mast, point
directly to same station, take reading . . . and you’'ll be immensely
pleased with its improved performance. The Miracle Reflector makes
any “in-line” Yagi a better antenna.

Now, lower Yagi and raise Miracie Antenna with Miracle Reflector
System on mast. Point directly to same station and again take reading.
You'll find that the Miracle with its amazing reflector, plus tuned ele-
ments gives you a receiving combination that has no equal among
present day antennas. We invite YOU to make all three tests. ..
why not do it at once and forever be convinced of Miracle superiority.
Write, wire or phone collect today!




Skip-Mute

The muting switch on an RCA Model
3-HES-5 record changer is not working
properly. It checks all right electrically.
but its contacts never close durmg any
part of the change cycle. How is this
switch supposed to be tripped?

D. J. RECKTENWALD
Seattle, Wash.

An arm or projecting bar on the slide
mechanism (under the turntable) is sup-
posed to strike the muting switch during

G S o the change cycle, thereby grounding the
TS Pk N ouwtput lead of the phono cartridge.
3 % o - i L X ) "
(; fﬁ Better check 10 see if any part of this

%A ‘i g;,,;,uANISWE RS YOUR SERVICE PROBLEMS mechanical linkage is bent or broken.
'x‘tg‘—:{@!@a"c " Sorry we couldn’t send vou a personal
T Sy o reply to your question, bur you didn’t

furnish your complete address.

Juice Hog?

The owner of a Motorola Model 56T1
transistor radio complains that the bat-
tery runs down too fast, and only
strong local stations can be picked up.

Checking voltages against those given
in  PrHotoFacTt Folder 339-12, 1 find
them all normal except on the converter
transistor, a 2N172. The collector poten-
tial 1s normal; however, I measure .8 in-
stead of 1.1 volts on the base and .7
instead of 1.1 volts on the emitier.

ALFRED WOODHAMS

New electrical outlet convenience Kalamazoo, Michigan

The 9-volt battery in this miniature

set cannot be expected 1o lust indefinitelv.
The receiver draws approximately 6
S ma at full volume; according to baitery
specifications, only ahbout 15 to 60 hours
PATENTED

D2

sy 2 of actual operation should be anticipated

!!4-FOOTER,, KIT $2 95 Ha: at this level of current drain. (Service
. H § life varies uccording to several factors

HO such as volume seitting, operating tem-

perature, and whether usage is continuous
or only for short periods.) Thus, the re-
ceiver is probably normual unless a milli-
ammeter in series with the positive lead
of the battery indicates over 6 ma with
the radio running “wide open.” If you do

Only five minutes to install it . . . then a twist of the wrist puts
an electrical outlet right where you want it on Electrostrip!

Here is ideal electrical convenience for your shop and for
your displays. Electrostrip is the ideal solution to the problem
of extra outlets in limited space . . . eliminates extension cords

and “OC'topus” plugs. The “4-footer” Kit comes complete with 3 find excessive current drain, look for such
3 twist-in receptacle plugs, necessary screws, and handy po- troubles as leaky filter capacitors across
larized plug-in connector. the power supply.

Write us for details on the Electrostrip “4-Footer” Kit, the ’ The slightly off-value voltages on the
“15-Footer” Kit, or the bulk rolls. Electrostrip is listed by Ak converter lransistor are probably no

cause for concern. DC potentials on the
converter can be affected by several

variables  such as oscillator injecrion
BULLDOG ELECTRIC PRODUCTS DIVISION voltage, random noise fed in from the

I-T-E CIRCUIT BREAKER COMPANY antenna, and differences between in-
BOX 177 ¢ DETROIT 32, MICHIGAN dividual transistors.

You might be able to improve the
sensitivity of the radio by slightlv touch-
ing up the alignment.

Underwriters’ Laboratories. 3}? ]

Mysterious Fadeout

A DuMont Model RA-162 is plagued
with an intermittent loss of raster, ac-
companied by a slight loss of width on
the right side just before the raster fades.
The horizontal output tube evidently
loses heater voltage, since it goes dark
when the trouble occurs. At first, 1
thought the trouble was nothing more
than an intermittently-open filament in
the tube; however, replacement with a
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INCREDIBLE| [11:14.]| QUALITY

THE SIZE - T‘HE SOUND - THE POWER MEANS OF INTERNATIONAL REPUTATION |

ACTION FOR
PROFITABLE
CHRISTMAS

1960
ALL-TRANSISTOR

RADIOS from -
GRAND PRIX |\ £

TAWARD WINNING [

HITACHI

SELL_I8
SERVICE=SATISEY £
A with famaus/

o

HITACHI

RECEIVING. TUBES

It's the fine line
that's nationally
advertised and
Pre-Sold to your
customers now and
all year round!.

LY

ST

Finest and most complete line of im-
ported personal radios in America. Cre-
ated by Hitachi, Ltd., world-renowned
leaders in advanced electronics design l’erform:mcc-provcd around the world.

and manufacture . . . 1 ed with the = e Made the qu:xlity»comrolled American
l e o Tar Ktes ACTIUN—CUUM on it with way to fully meet top American stand-

Grand Prix gold medal, for scientific ds. Yet, i R N ssure
. . - ds. vi :
equipment, at the Brussels World’s Fair. ards. Yet, important Cost savings &

you profits not normally obtainable with
EACH SET GIFT BOXED with leather tubes of such high calibre.
carrying cases and accessories. And power-

promoted all the way, nationally and A complete line of quality electronic com-
locally. ponents; send for Catalog No. 558-R.

Choice as original equipment by
manufacturers in the U.S. and abroad

" For the name of the Hitachi distributor nearest you, write or phone:

THE SAMPSON COMPANY et 1921

ELECTRONICS DIVISION ¢ 2244 S. Western Avenue, Chicago 8 ¢ Virginia 7-6363
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PART 230130-1) |

For A
BLACK
AND WHITE

VEW

and
COLOR

e

TESTS AND REJUVENATES
oll black & white and color
picture tubes at correct fila-
ment voltage from 1to 12 V.

TESTS AND REJUVENATES
110° tubes with 2.34, 2.68,
6.3 and 8.4 volt filaments.

TESTS AND REJUVENATES
color picture tubes. Checks
each color gun separotely
same as black & white tubes.

ACCESSORIES for USE ONLY with FORMER B&K Models 400 and 350 CRT

110° TUBES.

CRT 440

w Completely SELF-CONTAINED

Testing & i Rejuvenating .
=

including

4
N

Used by Thousands of Professional Servicemen
MAKES NEW PICTURE TUBE SALES EASIER

Gives you more value than ever—all-in-one.
Quickly checks and corrects most TV picture
tube troubles in a few minutes right in the
home without removing tube from set.

Gives new useful life to weak or inoperative
tubes. Checks leakage. Restores emission and
brightness. Repairs inter-element shorts

and open circuits. Life test checks gas content
and predicts remaining useful life of picture
tube. Completely self-contained in
leatherette-covered carrying case. Net, $6995

0,00

54

Model C40 Adapter. For use only with all previous B&K Model
400 and 350 CRT's. Tests ond rejuvenates TV color picture
tubes and 6.3 volt 110° picture tubes. Net, $9.95

Model CR48 Adapter. For use only with all previous B&K
Model 400 ond 350 CRT's. Tests ond rejuvenates 110° picture
tubes with 2.34, 2.68, and 8.4 volt filaments. Net, $4.95

See your B&K Distributor
or Send now for Bulletin ST24-R

BaK MANUFACTURING CO.
1801 W. BELLE PLAINE AVE - CHICAGO 13, ILL.

Conoda: Atlas Radio Corp., 50 Wingold, Toronto 10, Oni.
Export: Empire Exporters, 277 Broadway, New York 7, U.S. A.
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new 6CD6 did not cure the defect. The
power-transformer winding which sup-
plies filament voltage to the output tube
is apparently in good condition, since
two other tubes connected in parallel
across this sume winding continue to re-
ceive voltage after the 6CD6 goes out.
Mcasurement of filament voltage at the
6CD6 socket, with the defect present
showed that proper voltage was avail-
able. The socket was replaced, but the
trouble still exists. Although the drive
waveform on the grid is normal at all
times, the DC voltage drops to about
half of normal because no current s
flowing in the output tube. Mechanical
jarring of the ground and filament leads
at the 6CD6 socket does not cause the
symptom to appear.
ROBERT W. GREGWARE

Troy, N. Y. )

You've made just about everv possihle
rest; offhand, 1 can think of onlv one
more which you may not have attempted.
This is to resolder the chassis gronnd
connection of the lead going 10 the bot-
tom side of the 6CD6 heater (pin 2 of
socker). If this solder joint de eloped an
intermittent  high-resistance condition
filament voltage would he removed from
the output 1ube; hiur you would  still
measure 6.3 volts AC from the high side
of the 6CD6 filument to chassis ground.

Sync Almost Lets Go

Vertical sync in a Magnavox 250 Se-
ries receiver is critical: the picture slips a
frame every now and then. Routine
troubleshooting  tests, including replace-
ment of the integrator, have not im-
proved operation. | don’t fully understand
this vertical oscillator circuit (which
has a number of unusual features), and
would appreciate a little explanation.
For ¢xample, what is the purpose of C66
and R767

M. J. MoLINA
Chicago, lllinois

This set has a modified type of plare-
coupled multivibrator which operates
independentlv of the vertical output tube.
Although this arrangement is not en-
ploved too often, it is based on the first
and simplest type of multivibrator cir-
cult taught to students in TV training
courses. The plate of each section of
Vi3 is coupled to the grid of the opposite
section through an RC network. This
cross-coupling sets up u feedback action
which cawses the halves of VI3 to “take
turns” conducting; in other words, the
circuit  hreaks into oscillation.

VI3B remains cut off all through the
vertical trace period, and sawtooth-form-
ing capacitor C68 slowly charges from
the B+ boost supply 1o develop the out-
put drive waveform W8. The hold con-
trol serves to varv the discharging time
constant of the RC network ar the grid
of VI3B, rthereby regulating the length
of the trace period so as to control the
frequency of oscillation.

At the end of trace time. VI3B sud-
denly conducts and discharges C68. A
negutive going retrace pulse then ap-
pears in W8, and a spike of negative
voltage is fed back through C66 and R76



1o the grid of VI3A4 in order to ciit oﬁi
the larter tube. VI3A remains in lhel
“off” state until its grid-circuit network
hecomes sufficiently discharged to let the
tube resume conduction. At that time\
(the end of the retrace period), VI3B
is once again driven into cutoff.

Incoming sync pulse W35 is a negative
spike which helps to achieve cutoff of
VI3A at the beginning of vertical re-
trace. Actually, cutoff occurs a lirtle
sooner than it would if no sync pulse
were present. Therefore, if the sync signal
is momentarily interrupted (as would |
happen during camera changes, between
commercials, etc.), even a normally-
operating vertical oscillator might tem-
porarily slow down enough to cause one
or two frames of vertical rolling.

If intermittent frame-slipping cannot
be explained by fluctuations in the sync
signal, you may assume that the oscillator
is slightly unstable. This trouble is un-
likely to be solved by volitage measure-
ments or ordinary component—testingl
procedures; a betrer approach is to check
resistors and capacitors (and the tube!)
in the oscillator circuit by substitution.

There has been a production change
in this chassis series, involving R80, R106 |
and R107. The schematic shows the most
up-to-date version, which you might find
advisable to install.

Pop Goes the Transistor I

The output transistor in an auto radio
sometimes becomes shoried because of a
simple, easily overlooked defect in the
radio or in the cars electrical system.
We have recently heard several inter-
esting reports of such troubles.

In a number of '58 Ford Model 84BF
receivers, the cause of transistor burnout

there's
has been traced to the bias potentiom

R D Rt iy el a C-D vibrator ™ for every
make and model

a hole on one side, and a terminal lug
for the “high” end of the pot is brought
out through the gap. In some receivers,
there is insufficient slack in one of the
leads attached to this lug. The lead rhus\
exerts a constant sidewise pull on rhe\
lug, which eventually becomes shorted
to the case. When this happens, rhel
transistor’s hase is grounded — so it
hurns out. Next time you work on one |
of these radios, check the hias-pot leads

|

' The C-D brand name on a vibrator is your guarantee of dependable performance,
| long trouble-free service. Because C-D vibrators are built to last, you can use
1 them will full confidence. That's why it pays to reach for a C-D when a vibrator
replacement is called for.

Remember, too, that there’s a C-D vibrator type for every make and model car
on the road. And the C-D VIBRATOR REPLACEMENT GUIDE makes it quick and
easy for you to select the exact type required. Ask your local C-D distributor for
a free copy of VIB-3, or write to Cornell-Dubilier Electric Corp., S. Plainfield, N. J.

50 YEARS CORNELL-DUBILIER
OoF ELECTRIC CORP.
[ -LoTe] 1=X-F M T+ BEST IN ELECTRONIC COMPONENTS

“Lord, what a day!”
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and lengthen them if necessary.

Another 58 Ford radio had similar
trouble symptoms for an entirely dif-
ferent reason—strictly automotive this
time. When the radio would nor play
in the car after being repaired, the bat-
tery polarity swas checked and found to
be reversed! Come to find out, the battery
was incorrectly marked: the -+ sign
was at the wrong end. For this reason,
it had been installed backwards when
the car was built. The glow of the red
NoT CHARGING dash light caught the
eve of the mechanic who inspected the
car upon delivery. Deciding thut the gen-
erator was incorrectly polarized, he “cor-
rected” it. The generator then agreed in
polarity with the battery; but, unfortu-
nately, both were wrong.,

Another case of wrong polarization,
involving a ’58 Oldsmobile, came to the
serviceman’s attention when he noticed
that the blower motor of the heater was
running hackwards and sucking air out
of the passenger compartinent.

Polarization, which takes place dur-
ing the manufacture of the generator,
provides its field with enough residual
magnetism to enable the unit to start
charging as soon as it goes into service.
Normally, repolarization is not neces-
sary except when the generator field is
rebuilt; but, if you ever have to perform
this service, you can do so by discon-
necting the FIELD and BATT wires from
the voltage regulator (with engine off!)
and  momentarily connecting them to-
gether. This serves to remove the residual
magnetism from the generator field and
allow it to build up in the opposite di-
rection.

Fuse Clues

In one of your early columns, we no-

— up to 93?0 IGSS Slgnal Ioss! tice that Frank Szwanek reported having

trouble with repeated failures of the
{usible resistor in an RCA Model
17D8185 for no apparent reason. We
tion, AMPHENOL'S new 214-103 Marine Core Twin Lead provides found that the original S-watt resistor
(RCA stock number 100151) overheats
because of its closeness to the 17AX4

In moisture, salt spray or areas of heavy industrial contamina-

amazing low-loss performance. Measured signal loss of poly-

s . N ’ . and 17DQ6. By replacing the original
foam Marine Core submerged is 209 less than other foam type with a 100117, rated at 7 watts ve
lines, 25% less than tubular lines, and up to 939 less than found that we could eliminate the fail-

ures. We also understand that the 3/10-

standard twin leads. Marine Core gives vital signal protection amp, L-type fuse should be replaced

where other twin leads fail! with the new chemical fuse, number
' 105042.
Extremely flexible, Marine Core’s performance secret is In regard to E. J. Carolan’s trouble

with fuse failure in a Model 21D8588,
the vertical output tube current passes
conductors and line surface, a discovery of AMPHENOL engineers, through this fuse and can cause repeated
fuse failure if excessive. Even if the
vertical circuit is OK, however. the

simple: Proper spacing ratios between conductors and between

A tough, brown virgin polyethylene jacket protects Marine

) X : original 3/]0—amp fuse should be re-
Core’s double self-sealing cores of polyfoam. Conductors are RIRET S TR B e rad{US D omnie]
7/28 pure copper for longer life. Availability: Coils of 50, 75 fuse as mentioned above.

JoHN Nowak,

Service Megr.

Shelborne Electronics, Inc.
Wilkes-Barre, Pa.

and 100 ft., put-ups of 500 and 1000 ft.

I hadn’t seen this field service informa-
tion at the time I answered the above
letters. Thank you for bringing us up to

DIVISION

date.
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ServicemTechnicians! YOUEARN MORE...
YOU RATE with the public when you own the
PHOTOFACT service data library!
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"Time saved is the main rea-
son we feel a real need for the
PHOTOFACT Library. We could
repair a set by trial and error

eSNERANsSENESSEEASEANENSANnSnA,

“PHOTOFACT gives us the
best and latest information on
part numbers, etc., as well as
excellent schematics. Couldn’t

sum un?
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but PHOTOFACT lays all the
facts before us and reduces
bench time to @ minimum®".

do without them™.

—Johnny Wheeler E
Mobile, Ala. !
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—William C. Dixey
Riverside, N.J.
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Yes, if you are one of the thousands of owners of a
complete PHOTOFACT Service Data Library, you are
enjoying maximum earnings. It’s inevitable, because
no matter how expert you are, you can always save
more time on any job, get more jobs done daily—
EARN MORE, DAY IN AND DAY OUT...

HERE’S HOW TO STAY AHEAD...

Today, the truly successful Service Technicians
are those who own the complete PHOTOFACT
Library, who can meet and solve any repair
problem—faster and more profitably. And these
men keep ahead because they're on a Standing
Order Subscription with their Distributors to
receive all new PHOTOFACTS as they are re-
leased monthly.

Moreover—as the owner of a complete PHOTO-
FACT Library, you know your customers’ sets best.
You can actually show each customer you have the
PHOTOFACT Folder covering his very own set. Re-
sult: You command public respect and acceptance
which paves the way to expanded business for you...

For PHOTOFACT Library Easy-Buy
Plan details and Standing Order Sub-
scription, see your Sams Distributor

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

[ Send me full details on the new “PEET'* Program, designed to
build prestige and business for the Service Technician who
qualifies. Include full information on the Easy-Buy Plan and
Free File Cabinet deal.

BIG NEW PLUS

If you now own a PHOTOFACT
Library, you can apply at once
for qualification in the powerful new “PEET' program.
Designed to help you gain deserved recognition as a
reputable businessman; develop and command public I !
respect; justify better earnings warranted by your

O 'm a Service Technician: O full-time: [J part-time
4

My Distributor is:

i business investment and skill; pave the way to ex- Shop Name
panded business and incroased profits for you. Ask R
your Sams Distributor about “PEET” or write to s -
Howard W. Sams. Address
City Zone State___
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Class A

AMPLIFIERS

Their use in power and voltage circuits accounts

for over half the stages in a TV set.

Did you know that most of the
circuits in a TV or radio receiver
are class-A  amplifiers? We have
the RF amplifier in the tuner, video
IF amplifiers, sync amplifiers, video
amplifiers, the entire audio section
(IF, amplifier and output), and the
sweep amplifiers. Some of these are
designed for voltage amplification,
while others are power amplifiers. A
better understanding of these two
types of circuits will help you be-
come muster over a large percentage
of the circuits in any TV or radio
receiver.

Voltage Amplifiers

A class-A voltage amplifier stage
generally employs a triode or a
pentode biased so that the input sig-
nal never drives it into saturation or
cutofl (See WI of Fig. 1). The
tube operates on the linear portion
of its Eg-Ip curve (Fig. 2), and the
signal is thus amplified without be-
coming distorted.

Class of operation is but one as-
pect of voltage amplifiers. Other
factors are just as important; name-
ly, supply voltage, applied signal
voltage, plate- and grid-load imped-
ances and characteristics of the tube
itself. In order to explain how and
why these factors are important,
we’ll use RC-coupled audio ampli-

Fig. 1. Parallel combination of Rp and
Rg form the total load impedance Zo.

www americanradiohistorv com

fiers as examples; however, the prin-
ciples outlined will also be applic-
able to other types of class-A ampli-
fiers. Let’s select a common audio
amplifier tube, say the |2AX7, and
use it in the standard circuit of Fig.
1. The values shown were taken
from the circuit of an often-used
circuit. Using these and the 12AX7
specifications listed in the tube man-
ual, let’s figure the gain furnished
by this stage.

Incidentally, you may be wonder-
ing why the grid-load resistor of the
12AX7 is missing. Well, it’s because
its value has little or no effect on
the gain of this stage. Voltage gain
is a function of the mu and internal
resistance of the tube, and load im-
pedance. Load impedance of a volt-
age amplifier depends on the values
of Rp, C and Rg. Consult the sim-
plified diagram in Fig. 3 and note
that C and Rg are in series, and
they, in turn, parallel Rp. This com-
bination makes up the total load im--
pedance Zo of this stage, (Rp does
not actually connect to chassis
ground but to signal ground via the
B filters.)

The voltage gain of a triode at
mid-audio  frequencies may be
found using the formula,

mu X Zo
VG=— :
Zo 4 Ri
2MA f " —EBB=300V-T
Eg - Ip CURVE FOR
12A%7 /
L5 o e

STRAIGHT
/ POSITION
I OF CURVE

1 (/

2 3 - - o+

Fig. 2. linear portion of Eg-lp curve
for 12AX7 tube with 300-volt plate E.



where Ri is the internal plate re-
sistance of the tube, mu is the amp-
lification factor of the tube, and
Zo is the equivalent output load
impedance. The impedance of C is
insignificant above a few hundred
cps; thus, output impedance is the
equivalent of Rp and Rg in paral-
lel, or 80.5K ohms. The tube man-
ual lists mu as 100 and internal
plate resistance at 80,000 ohms.
Substituting these into the formula,
we find that VG — 50.

Thus, using a tube with a theo-
retical gain factor (mu) of 100,
we actually achieve a stage gain of
50. The full potential isn’t realized
because to do so would mean the
tube would have to be driven from
cutoff to saturation, and serious
distortion would result.

Frequency Response

We mentioned that the impedance
of C could be ignored for mid-audio
frequencies; however, it cannot be
ignored at very low frequencies.
This follows since the signal volt-
age developed across Rp must be
coupled through C to Rg, and if the
impedance of C is high, an appre-
ciable amount of signal will be de-
veloped across it, thereby reduc-
ing the signal across Rg.

High-frequency response is gov-
erned by the input capacity of the
following tube, the output capacity
of the amplifier tube, and the stray
wiring capacity in the circuit, all of
which effectively shunt the plate
load (Fig. 4).

If we assume that the following
stage uses a 6V6GT power ampli-
fier and that there is about 10 mmf
of stray wiring capacity, we find
that the total shunt capacity is ap-
proximately 20 mmf. Its impedance
at 20 kc is approximately 398K
ohms. Being in parallel with Rp
and Rg, it effectively lowers the
plate-load impedance of the circuit
at the higher frequencies. The math-
ematics required to calculate the
exact load impedance at high audio
frequencies is complex and will be
omitted; it is only necessary that
you understand the factors limiting
the high-frequency response of a
circuit.

Now let’s apply this theory to a
practical circuit—the audio section
of a TV receiver. As is seen in Fig.
5, the high frequency response has
been purposely limited by the in-
stallation of a 43-mmf capacitor
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from the plate of the 6T8 amplifier
to ground. This capacity, added to
the 20 mmf normally contributed
by the tubes and the wiring, re-
sults in a total of 63 mmf, which
has a reactance of about 170K
ohms at 15 kc. Since the effective
load impedance at mid-range is the
parallel arrangement of Rp and Rg,
or 235K ohms, it can be seen that
the load has been effectively low-
ered at 15 kc by the shunting capac-
ity. This lowering of load impedance
means a reduction in the high-fre-
quency gain of the stage. This is

desirable in this case since the low-
frequency response of the speaker
(a 5” or 6” unit) is very poor, and
reduction of the high-frequency
gain helps to equalize the ratio of
“highs” to “lows.” The listener is
thereby given an illusion of better
fidelity.
Driving Signal

It was previously stated that the
grid signal couldn’t be permitted to
drive the grid into conduction or
cutoff; and, as we continue, the rea-
sons for this will become clear.

Let’s get back to the Eg-Ip curve

The MONEY-MAKING Tenhninians are using
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Fig. 3. Simplified load circuit class-A
amplifier consists of Rp, C, and Rg.
mentioned very briefly at the begin-
ning of this article. You are prob-
ably wondering just where this curve
was obtained, since it isn’t given in
the ordinary tube manual. Well,
the data from the average plate-char-
acteristic chart in a tube manual
was transferred to graph paper as
follows: Consult the curve in Fig.
2 and notice that plate current is
plotted vertically, while grid voltage
is plotted along the horizontal axis.
Since zero bias will produce higher
plate current than a more negative
bias, the zero bias point is located
toward the right side of the graph.
At equally spaced points along the
horizontal plane, graduations cor-
responding to the bias curves from
the tube manual are marked. Since
300 volts is the value of B+ often
used to supply a 12AX7 stage, fol-
low straight up the 300-volt line in
the tube manual chart and plot
plate-current flow for each bias
voltage. You should find that cur-
rent is 1.9 ma with zero grid volts,
1.4 ma at -1 grid volts, .85 ma at
-2 grid volts, .4 ma at -3 grid volts,
and .1 ma at -4 grid volts. Connect
the points thus obtained and you
have the Eg-Ip curve, or transfer
curve as it’s often called. The curve
between -2 wvolts and 0 volts is
linear, since for a given vertical
change along this portion there will
be an identical horizontal change.

Practical Applications
The 6AT6 voltage amplifier, with
a plate-load resistance of 100K
ohms and a grid signal of 2 volts,
can produce an output signal of 75

4 < * —
T |
1 & 1
. | 1
o L F o
l T | A
=+ Py T T
OUTPUT <+ i INPUT
CAPACITY r(:):mcm
OF
B+  STRAY WIRING
TUBE CAPACITY Ut

Fig. 4. Input, output, and stray capaci-
tances limit high-frequency response.
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Fig. 5. Typical single-ended power am-
plifier circuit showing part values.

volts p-p if the DC supply is 250
volts and bias is -2 volts. From tube
manual data, we can see that this
exceeds the 8.5 to 12.5 volts p-p
required to drive a single 6VoGT
to full output. This explains why
the sound on a TV receiver will dis-
tort when the volume control is
turned to maximum.

Now, you may ask, “Why is this
excess gain built into an amplifier?”
It's possible to hold the output sig-
nal down to the required level by
simply adjusting the volume control;
however, there is no control to make
up for lack of signal. This high gain

—

put power in each case, we will
have a comparison of the power
sensitivities of these two tubes. For
the 6V6GT, it is almost 13,000
while it is only 864 for the 2A3.

The chief advantage of the pow-
er pentode or beam-power types
over the power triode is, therefore,
much greater power sensitivity.
Power pentodes have only slightly
less power sensitivity than their
beam-power equivalents.

We previously stated that voltage
amplifiers employ plate-load im-
pedances of fairly high values,
(about 100K ohms) and that plate

current is normally on the order
of a few ma. In power amplifier
circuits, just the opposite is true;
i.e., low-impedance plate loads are
employed and plate current is high
(on the order of 35 to 50 ma for a
single-ended stage and higher for
push-pull stages). With the excep-
tions of the low plate-load imped-
ance, high plate current, and large
grid signal, the single-ended power
amplifier operates much the same
as a voltage amplifier.

There is one other point we
should make about single-ended
power amplifiers, and that has to

IT WIRES NI To directly
replace axial lead types.

IT CLIPS IN] Ten-second
conyersion permits plug-in

to existing clip-type sock-
ets. Kit contains all parts.
IT STAYS IN! Because It's
hermatically sezled, oper-
ates to 100°C, and sup-

factor is very useful in fringe areas ‘
where the signal at the grid of the
audio amplifier is much less than
2 volts p-p.

Power Amplifiers

A few power-amplifier circuits
will employ power triodes; but, be-
cause a pentode or beam-power tube
has a much greater power sensitiv-
ity, most will employ one or the
other of these. Power sensitivity is
the ratio of signal power input to
signal power output. Let’s look at
a couple of examples to emphasize
this point. Using data from the tube
manual, we find that 8.5 volts of
audio signal is required to drive a
6V6GT to its full output of 2 watts.
We know from experience that
470K ohms is a standard grid load
for a 6V6, and we know from basic
theory that power equal E?/R, so
we can readily determine that .154
milliwatts is sufficient to drive the
tube to the limit.

Now let’s look at a similar case
with a 2A3 power triode. Again
using data in the tube manual, we
find that 45 volts of audio signal
across a grid load of 500K ohms is
needed to produce a maximum
audio signal output of 3.5 watts.
Thus, if we square 45 and divide
by 500K we find that 4.05 milliwatts
is required to drive this power
triode to full output. Now if we
divide the output power by the in-

plies full-rated power
under normal convection

cooling, with no heat sink.
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Fig. 6. Push-pull circuit provides three
times the power of single-ended stage.

do with frequency response. The
factors that affected frequency re-
sponse in voltage-amplifier circuits
also apply to power amplifiers; how-
ever, there are a couple of other
factors which must also be consid-
ered. These are the frequency-re-
sponse characteristics of the output-
load impedance and the effect of the
cathode load.

The audio-output transformer
(the usual load impedance for an
audio power stage) seriously affects
the frequency response, and in all
but expensive hi-fi units, the output
transformer may actually limit the
response to a range of 200 cycles to
about 7 or 8 ke. This is considered
adequate for voice and popular
music and will be completely satis-
factory to most customers.

Referring back to Fig. 5, you
will notice that the cathode load
resistor is not bypassed. The signal
developed across it is 180° out of
phase with the grid signal, reducing
the gain of the stage slightly. At the
sume time, however, this helps im-
prove frequency response since it
tends to flatten the gain-versus-fre-
quency curve.

Push-Pull Output Stages

The tube manual shows that only
5.5 watts, at 12% harmonic distor-
tion, can be obtained from a single
6VO6GT. However, two such tubes
in a push-pull, class AB amplifier
(Fig. 6) can deliver 14 watts with
only 3.5% harmonic distortion. The
reduced distortion is due to cancel-
lation of even harmonics by the
push-pull operation. Hum due to
plate-voltage variations is also can-
celled—a good reason why B4 to
a push-pull amplifier may be ob-
tained directly from the output of
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Fig. 7. How signals in push-pull, class-
AB amplifier produce increased output.

the rectifier. In case you happen to
be wondering just why it is desirable
to connect the power amplifier di-
rectly to the output of the recti-
fier instead of to the filtered output,
consider that the power-output stage
draws more current than the re-
mainder of the circuits in that unit.
By not having its current pass
through the filter resistor, the re-
quired wattage rating of this com-
ponent is reduced. Then, too, the
voltage at the output of the rectifier
is higher, permitting higher output
power to be obtained.

We mentioned briefly that a push-
pull power amplifier using 6V6GT
tubes operating class AB could pro-
duce 14 watts of audio signal pow-
er. This is almost three times the
power that can be obtained from a
single tube operated class A. To
make this possible, the tubes are
biased closer to cutofl so that each
tube amplifies one-half of the sig-
nal more than the other. However
due to the driving arrangement, on¢
tube amplifies the positive half of
the signal more than it does the
negative, while the other tube amp-
jifies the negative half of the signal
more than it does the positive. As
shown in the drawing of Fig. 7, two
power-amplifier tubes operating
push-pull on a non-linear portion of
the Eg-Ip curve can produce a
linear (distortion-free) signal at
relatively high output power.

It you thoroughly understand the
major points of voltage- and power-
amplifier operation presented here,
you should have no trouble in lo-
cating and repairing any troubles
that might be encountered in either
circuit—providing you stop, ana-
lyze the symptoms, and think about
how the circuit operates. A

*MIRACLE MOUNT COMPLETE
ANTENNA KITS

Clear Beam new Miracle Mount Antenna Kits
install anywhere, allow you to pick the best,
fastest and easiest to reach installation site on
any home.

MOUNTS ON ROOF, WALL

OR CHIMNEY

Everything you need for all types of installa-
tions in one complete low cost antenna kit which
mounts anywhere . . . roof, wall or chimney.

LESS STOCK, MORE PROFIT

Carry Clear Beam Miracle Mount Antenna Kits
with you on all service calls and be ready for
any type of installation job. Install as service or
sell outright to Do-It-Yourselfers. You stock less,
sell more with customer approved

o
. - !
Clear Beam Kits. et

]

Write for complete
information today.

c CLEAR BEAM ANTENNA CORPORATION
21341 Roscoe Boulevard * Canoga Park. California
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4 SERVICING INDUSTRIAL ELECTRONICS PART 18

“When did the pump stop?”

“What caused the improper chemi-
cal mixture?”

“How much does the temperature
vary over an 8 hour period?”

The answers to these questions are
vital to maintenance men in today’s
industrial plants, and are provided
by the tireless vigilance of graphic
recorders. Transducers which con-
vert mechanical variations into an
electrical signal are coupled to elec-
tro-mechanical devices that record
the variations on ruled graph
paper. Part of the value of graphic
records is that they are always
available for review; thus, a techni-
cian may determine the exact time
of a breakdown. When several
recorders are used to monitor differ-
ent variable properties within one
system, they may also be used to
isolate  the probable source of
trouble,

MOTION OF PAPER

PEN POINT

CURVILINEAR
TRACE

PEN POINT
RECTILINEAR
TRACE

Fig. 1. Difference in appearance of
curvilinear and rectilinear patterns.
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For example, a service technician
was called in when an automatic
plating machine failed to plate even-
ly. Analysis of the various graphs
obtained from the system recorders
indicated there had been a gradual
increase in copper sulphate in the
plating-tank electrolyte. This alone
would cause an increase in plating
thickness—not a decrease. Another
graph indicated a sudden drop in
plating current about ten minutes
before the inspector had stopped the
plating operation. A graph from the
voltage-monitoring recorder clearly
established that the voltage had in-
creased at the same time the cur-
rent decreased. This information
eliminated the power supply and
electrolyte concentrate feeders as
possible sources of trouble. Armed
with the facts obtained from all the
graphs, the technician checked the
electrical connections leading from

PEN POINT

GA?NONU[R BAR |
]

f/
| D GALVANOMETER
———x

SLOTTED
JOINY I

WRITING

PEN
TRACE

Fig. 2. Mechanical linkage used to pro-
vide rectilinear recorder trace pattern.
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the tank to the power supply. One
high-resistance connection, caused
by a loose bolt which led to subse-
quent corrosion, was found in the
negative return cable. The technician
cleaned the connection and replaced
the bolt to complete the repuair.

Pen Positioners

Within each of the groups of pen-
positioning mechanisms, there is a
wide variety of specific devices. The
technician should understand how
the recorder operates because it is,
for his purposes, a piece of test
equipment. He is rarely called upon
to service the recorders, but systems
analysis is simplified by making use
of the permanent records available
from these instruments.

Electrlc Meter Positioners

The type of meter movement used
in recorders depends on the input

signal. Most DC recorders use a
8+ b

VARIABLEL

RESISTANCE

FROM SENSING
UNIT R Fes
I ;

Fig. 3. Diagram of the potentiometer
type DC null-balance recorder circuit.

PEN

:wmmc



galvanometer, while AC recorders
use either vane-type meters for volt-
age readings or wattmeters as
power indicators.

Galvanometers are more com-
mon, since most production vari-
ables can be readily converted into
DC voltages; AC voltage measure-
ments commonly pertain to power
sources only. The galvanometer is
a moving coil placed in the gap of
a horseshoe magnet. Current in the
coil generates a magnetic force
which moves the coil, and therefore
the pen, by pushing against the
permanent magnetic field.

Recording is accomplished by a
flow of ink, heating of temperature-
sensitive paper, completing a circuit
through  electro-sensitive  paper,
scribing on blackened or pressure-
sensitive paper, or applying pres-
sure to the latter type of paper by
means of an actuating bar.

Although the recording pen moves
from side to side in response to in-
put signals, it does not travel back-
ward and forward over the paper.
The trace is produced by moving
the paper underneath the pen at a
steady rate.

When the pen is connected di-
rectly to the moving coil, side-to-
side motion produces a curved trace
—as though the pen were the
“business end” of a pair of com-
passes. The resulting curvilinear
trace is shown in Fig. 1A. To pro-
duce a rectilinear pattern which is
more nearly like a conventional
oscilloscope trace (Fig. 1IB), a
mechanical linkage can be employed
as illustrated in Fig. 2.

The outer end of the pen rides in
a slotted joint at A. Attached to
pivot point B on the pen shaft is a
bar connected to the moving coil of
galvanometer D. As the coil is
turned, pen tip C is driven by the

Fig. 4. Bristol recorder that indicates
conditions at a station 30 miles away.

i
'OFEHAND, MADAM, 1D SAY You
NEED A NEW NEEDLE”

Farfetched ? Well, perhaps. But what a worn-out needle can do
to fine discs — to say nothing of those expensive stereo platters
— shouldn’t happen to a dog. So be a No. 1 Hero — tell the
uninformed the Webster Stereo-Ceramic cartridge not only
plays the new stereos but standard LP’s and 78’s as well . ..
plays them better than they’ve ever heard before. Recommend
and install Websters every chance you get. They’re satisfying
— and profitable, too.

see it at your jobber —
NEW WEBSTER SERVICE CENTER

A new way to serve you better.
Quick-reference replacement chart and
display-stock case mean faster

service, accurate replacement for
nearly every phono cartridge.

ELECTRONICS DIVISION

ELECTRIC

RACINE - WIS
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DON'T GUE

W THE TEMFERATLIR
TOLE

REDUCES TEMPERATURE OF YOUR SOLDERING
GUN TO TWO CONSTANT HEATS - 500° OR 600°

® Assures correct temperature for solder-
ing printed circuits and laminated wir-
ing boards.

® No need to wait for a slow-heating iron
— and still have doubtful temperature.

® Just plug into GUNCHOKE and GUN-
CHOKE into outlet.

® Small, compact, to fit in your tool kit.

FOR ALL WIDELY USED GUNS
Get GUNCHOKE from your distributor

LUGER GUN ")

Perfect balance permits del- 1 !
icate touch for most intricate o
work. Transformer built in handle eliminates tip
heaviness. Long, thin tips simplify soldering con-
nections inaccessible with other guns. LUGER is
150-watt capacity.

ELECTRIC SOLDERING IRON CO., INC.
559 W. Elm Street — DEEP RIVER, CONN,

.r'# SEa . ™
i

PERFECT

PIN-CRIMPER

Picture-Tube Repair Tool

Eliminates that hard
soldering job.

only $1.25

Fix loose pin connec-
tions in seconds. Pays
for itself in time saved
on one job alome. 3”
long.

Patent 2,878,698

Intermittent operation of picture tubes due to
defective solder connections ot socket pins is
easily corrected through the use of the Berns
Perfect Pin Crimper. Actually a 3-in-1 tool
that can also be used as a channel-selector
wrench and screwdriver, it serves jo notch
pins and element leads to provide solid elec-
trical connections. Pin keeps its original form.

IT'S DANDY . . . IT'S HANDY

“you'll like it"
Available at your parts distributor.
Another fine product from:

gERN

mfg. Co.

9853 Chalmers,
Detroit 13, Mich
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action of the galvanometer bar and
the writing arm.

Null-Balance Recorders

A second basic type of pen posi-
tioner, used in null-balance record-
ers, relies on a voltage-divider net-
work, an amplifier, and a power-
drive unit. Fig. 3 shows the potentio-
meter version of a DC system. The
process variable to be recorded is
transformed to a resistance change
in a voltage divider (R4 in Fig. 3).
The resultant increase or decrease in
the grid voltage of V1A is cathode-
coupled through V1B to the motor-
control amplifier. As the motor re-
sponds to the amplifier output volt-
age, it changes the position of the
writing pen and also, through a
mechanical linkage, the value of R3.
Since resistors R2 and R3 form a
voltage divider, the voltage at the
grid of VIB will increase or decrease
until the current through VIB is
restored to the original value. The
motor-control  amplifier  voltages
will thus revert to normal, and the
motor will stop, leaving the pen in
a new position on the graph.

An AC bridge null-balance sys-
tem is similar, except capacitors are
used in the voltage dividers, and the
amplifier is AC rather than DC
coupled.

Other balance circuits use oscil-
lator frequency changes and a dis-
criminator, differential transformer,
and photo-electric movements. How-
ever, these circuits are not as wide-
ly used as those in galvanometer or
potentiometer-type recorders.

The null-balance system is par-
ticularly useful as a part of an auto-
matically controlled process. Most
power-drive units have enough
torque to control other factors in
addition to the positioning of the
recorder pen—for example, correc-
tive signals to compensate for
process variations. Open and closed
loop controls using null-balance re-
corders are the subject of a later
installment, which will include a
description of combination recorders
and control units.

Recorder Charts

As mentioned previously, chart
tracings are obtained in a number of
ways. Ink is most frequently used on
circular charts which, in operation,
could be compared to phonograph
records without grooves. The writing

Fig. 5. Strip-chart device that records
and corrects temperature variations.

pen is positioned by a galvanometer,
and contains enough ink to record
during one revolution of the chart.
One revolution may take 1, 4, 8, or
24 hours, depending on the expected
rate of change in the factor to be re-
corded. On the 24-hour chart, radial
divisions mark off 15-minute inter-
vals, while circular divisions identify
incremental changes in the sensed
variable. Such a chart is useful for
recording slowly-changing variables
or maintaining day-to-day records,
but greater accuracy is provided
with faster revolution speeds.

In Fig. 4, a 24-hour circular re-
corder is shown as part of a remote
indicating panel. Conditions at a
pumping station 35 miles away are
observed from this point. The re-
corder pinpoints the exact time of
any changes, and in case of break-
down, assists in isolating the prob-
able cause.

RECO ROER

CHERICAL

Fig. 6. This “Titrilog’ recorder senses
and controls chemical mixture balance.
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Fig. 7. Century Electrograph for air-
borne use handles 12 signals at a time.

Strip-chart recorders use rectan-
gular graph paper, which moves un-
der the recorder pen from a roll.
Speed of the graph paper is meas-
ured in inches per second, and is
usually adjustable to fit the input
signal characteristics. The length of
time a strip-chart recorder may
operate unattended depends on
paper speed and the size of the roll.
Typical conditions allow four hours
of continuous recording.

Application Examples

The actual means of recording on
strip charts varies with application.
Those most commonly used in-
clude pen and ink, current-sensitive
paper and wire pen, light-sensitive
paper and beam source, and tem-
perature-sensitive paper and heated
pen.

Fig. 5 shows a unit that records
temperature deviations from a de-
sired value. A thermocouple sensor
provides an output voltage that
changes with temperature. The de-
sired temperature is preset by
establishing a fixed reference volt-
age for comparison. The compari-
son-circuit output is applied to a
galvanometer and controls the posi-
tion of the pen.

Another use for a strip-chart re-
corder is shown in Fig. 6. Chemical
solutions are often required to be
neutral, i.e., neither caustic (like
bleaches) nor acid. For instance,
modern detergents and cleaners are
advertised as being mild to hands, a
factor that depends on the neutrality
of the chemicals they contain. Dur-
ing the manufacturing of such prod-
ucts, the chemical neutrality is
measured by devices like the one in
Fig. 6. The recorder section is a

standard galvanometer
recorder.

strip-chart

Oscillogrup.hs

Oscillographs are wide-range in-
struments which use the strip-chart
principle. Such units arc not gen-
erally used in industrial process-con-
trol systems because chart speed and
frequency response are not suitable.
Fig. 7 shows an oscillograph de-
signed for airborne operation. Notice
that it has several input jacks, de-
noting multiple channels for record-
ing many variables at one time. Gal-
vanometer-type movements are most

often used because of their fast re-
sponse characteristics.

The recorder is a precision in-
strument and should be calibrated
by the manufacturer. Field service
consists of cleaning and oiling (or
other lubrication) or changing
tubes. A recorder’s usefulness as a
means of rapid trouble analysis is
of greatest importance to the tech-
nician.

Additional features of recorders,
especially the null-balance system,
will be described along with open
and closed loop systems in the Jan-
uary issue. A

EXCLUSIVE
UNIQUE
MODERN

automatic
tube tester,

A new concept in
tube testing . . .

Now, in 8 to 12 seconds

you can make Tube Hand-

book tests on any tube, ineluding
pulse amplifiers, multi-vibrators,
dampers and rectifiers. . . . Yes, for
the first time you can accurately test

such types as the 6BQ6 and 65N7. This
tester uses the time proven, Hickok-developed
Gm test . . . plus, tube cut-off, saturation

(zero bias) and the important and critical “fringe”
evaluations for gas, grid emission, shorts and inter-
4 element leakage. Never before has there been a tube

tester so accurate, so complete and so easy to operate.
$299.50

Ask your distributor for 8 “Hickok-demonstration”.
The world's most complete line of quality tube testers.
Priced from $99.50 to $499.50.

THE HICKOK ELECTRICAL INSTRUMENT €
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ON TEST EQUIPMENT
]L - by LES DEANE

Dynamic Horizontal Sweep Tester

Have you ever stopped to wonder how
many TV sets with horizontal sweep or
high-voltage troubles cross the service
bench each year? We don’t know the
exact figure, but it certainly must be a
phenomenal number. Wouldn’t it be
simple in these cases if we could isolate
trouble without pulling the chassis, re-
moving a printed board, or unsoldering
a slew of parts? The Pioneer 250, shown
in use in Fig. 1, is designed expressly
with this in mind. The instrument is
manufactured by Doss Electronic Re-
search, Inc., of Kansas City, Mo, and
is identified as the Horizontal Sweep
Quantalyst.

Specifications are:

1. Power Requirements—two self-
contained 1.5-volt batteries for
resistance  measurements,  re-
placeable with size AA penlight
cells.

2. Dynamic Tests—checks of B+,
boost, and output-tube screen and
cathode voltages; substitution of
output-tube screen and cathode
bypass capacitors; measurement
of output-and damper-tube heat-
er voltages, horizontal AC drive,
oscillator frequency, gas or grid
emission in output tube, B+ rip-
ple, cathode current of output
tube; tests yoke and flyback for
opens and shorts, yoke to fly-
back match, and yoke induct-
ance.

3. Static Tests—ohmmeter measure-
ments of output cathode and
screen resistances, resistance be-
tween boost supply and com-
mon negative, and resistance be-
tween boost and B+.

4. External Voltmeter—two DC
ranges 0 to 100 volts and 0 to
1000 volts, sensitivity 10,000
ohms/volt; AC range 0 to 150
volts  (rms), sensitivity 2000
ohms/volt.

5. External Ohmmeter — three

ranges 0 to 1000, 0 to S0K, and
0 1o 500K: zero-ohms adjust-
ment provided.

6. Panel Features—3” meter with

eight scales for ohms, DCV,
ACV, AC drive, cathode ma,
gas, and DC drive functions; six
neon bulbs individually indicate
presence of B+ or boost, open
heaters, output-tube shorts, and
flyback type; three test leads, two
adapter cubles, and plastic carry-

ing  bag supplied; accessory
cables for uncommon tube rypes
available.

7. Size and Weight—1215" x 7" x
4347, 7 lbs. complete.

From personal experiences in the lab,
I found that this new Doss instrument
can be used to troubleshoot a horizontal
sweep circuit in “jig” time, and with
very little effort on the part of the oper-
ator. The Pioneer 250 automatically
selects in-circuit test points, and indicates
pertinent resistance, current, and voltage
values on various scales of its built-in
meter. Basically, it accomplishes all of
this through the use of eight switches
and three panel controls, plus a separate
17-position inductance selector.

The uniqueness of the instrument lies
in the fact that it has special tube-socket
adapters which plug into the horizontal
output and damper stages of the set to be
serviced (Fig. 2A). Two cables are
supplied — each with a socket adapter
on one end and a plug for connection
to the instrument on the other (Fig.
2B).

The cables supplied can be used for
all except output tubes of the 6AUS and
6AVS5 type, or miniature dampers such
as the 6V3 and 6AF3. Adapter cables
for these and other less common tube
types are available from the manufac-
turer.

About the easiest way to understand
the instrument’s theory of operation is
to follow through the step-by-step pro-
cedures discussed in the manual (also
outlined in chart form inside the de-
tachable lid). Before proceeding with
the first step, however, a ground lead
must be connected from the 250 to the
chassis or common negative point of the
set. (This connection is in addition to the
regular cables.) The switch labeled

e

R

&
o

g

¥

Fig. 2. Special adapter cables connect to (A) receiver, and (B) Doss unit.
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Fig. 1.

Doss Pioneer 250 pinpoints
troubles without pulling the chassis.

HORIZ. AMP. TYPE, located directly be-
low the panel meter, must also be placed
in its proper position. This switch has
only two positions — one for tube types
BQ6, CU6, DQ6, etc., and the other for
types BG6, CD6, DNG6, etc. In addition,
the meter should be zeroed by pushing
the OHMS CALIBRATE switch upward and
adjusting the oHMS ZERO control.

The first four positions of the voLts/
OHMS selector, found in the upper-right
corner of the panel, are for ohmmeter
measurements without power applied to
the receiver. (See photo of front panel in
Fig. 3.) In step number one, correspond-
ing to selector-switch position #1, the
resistance from the output-tube cathode
to ground is automatically indicated on
the 1K-ohm scale of the panel meter. If
a resistor is used in the cathode circuit,
its value is, of course, important to the
proper operation of the sweep system.

In position #2, the screen resistor for
the output tube is measured, and its
ohms value shown on the 50K scale. I
noticed that this check is made between
output screen and plate of the damper
tube (which is actually B+ ). In this step,
one must make sure that the screen circuit
returns to B+. If screen voltage is ob-
tained from boost or any other source,
this reading would be inconclusive. The
test in position #7, however, will deter-
mine whether or not screen voltage is
normal. Position #3 gives you a resist-
ance reading between the boost supply
line and common ground, while position
#4 indicates any leakage path between
boost and B+. These checks can quickly
pinpoint a leaky boost filter, defective
yoke, or shorted damper tube.,

With the receiver turned on, the
VOLTS/OHMS selector is then advanced
to position #5, and B+ voltage is in-
dicated on the 1000-volt DC scale. This
measurement is made from damper plate
to the cathode of the output tube. In
selector position #6, boost voltage at
the cathode of the damper tube is moni-
tored, again using the output cathode as
reference. It is interesting to note that
a special stripping network is employed
to protect the meter from any pulse
voltages during both these tests.

In addition to measuring output screen
voltage in position #7, the instrument
simultaneously provides a substitute for
the screen bypass capacitor. Position #8
measures output cathode voltage and also
connects in a bypass substitute; there-
fore, if an original bypass is open, you

www americanradiohistorv com




Fig 3. Model 250 switch positions fol-
low a logical troubleshooting sequence.

should expect a change in set operation
when the selector is moved to either of
these two positions. Screen voltages are
indicated on the 1000-volt scale, while
cathode potentials are read on the 100-
volt scale.

Voltage measurements are also ob-
tained in positions #9 and #10, but
from an rms scale calibrated with 6.3,
12.6, 17, 19, 25, and 30-volt markings.
These two steps measure heater voltages
for the horizontal output and damper
tubes, respectively. An open heater is in-
dicated by the glow of the neon bulb
located directly below the associated
number. You'll also find two positions
not numbered on the selector switch.
These are used for external voltage
measurements and, incidentally, tae
selector should be placed in one of them
for the remaining steps #11 through
#19.

From Fig. 3, you can see that the
middle section of the front panel is de-
voted to horizontal oscillator tests. If
you move the switch in this section up
to position #11, the panel meter will
indicate the AC drive on the grid of
the output tube. The meter scale for
this function is graduated in steps repre-
senting sufficient drive for the various
50- to 1i0-degree sweep circuits. With
this same switch in #12 position, the
oscillator frequency can be measured in
cps. The dial to the right of the switch is
rotated until the meter peaks, and the
trequency is read directly from the dial
markings.

The switch section at the top left of
the panel is employed for steps 13
through 16, which include a gas and
grid-emission test of the output tube, a
measurement of DC drive or grid bias on
the output stage, a test for the presence
of AC ripple on the B+ line, and a
measurement of cathode current for the
output tube. A separate 300-ma scale 1S
provided for this latter test.

In the next step, the horizontal yoke
leads are disconnected, and the switch
found in the lower left section of the
panel is flipped up to position #17. A
variable inductor is automatically sub-
stituted as a load on the flyback and, by
rotating the INDUCT-O-GRAPH switch and
monitoring cathode current, one can
determine whether the flyback or yoke
is defective. In a similar manner, only
with the switch in position #18 and the
use of external test leads, you can check

CORNELL-

DUBILIER
CAPACITORS

The extra values are
“on the house”

Want more capacitor for your dollar? Here’s how:

Cornell-Dubilier has originated a “preferred-type” program on twist-
prong electrolytics. Now, a relatively few types fill over 90% of all
replacement requirements. You need less — to do more. Fewer types
means improved production efficiency, lowered costs — savings to you.
How is it done? Instead of producing hundreds of types with odd and
critical capacitance and voltage ratings, each “preferred type” carries
the highest value and rating called for in each category. In most cases
you get more capacitor at lower cost — plus added safety factor, im-
proved performance and “call-back” protection. It’s on the house!
To get more capacitor for your dollar, ask your C-D Distributor about
Preferred Type Twist-Prong Electrolytics or write Cornell-Dubilier
Electric Corporation, South Plainfield, New Jersey.
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TRANSFORMERS

AUTOMATIC
VOLTAGE
STABILIZER

Compact in size, attractive in
appearance. This unit rated at
200 va has capacity large enough
to accommodate television re-
ceivers up to 24”. Operation is
noiseless and completely auto-
matgic. Fluctuation of incoming
voltage over a range from 95 to
130 volts is automatically cor-
rected (£2%) within 1/30th
second when operated within its
normal rated capacity of 200 va.

When TV set is turned off, a
built-in relay automatically dis-
connects primary circuit, thus
stopping coil magnetism. When
TV setis turned on, relay automa-
tically connects primary circuit.

Furnished complete with heavy
duty primary cord and built in
secondary receptacle.

Write for bulletin VA-322,

PO-32268

ACME ELECTRIC CORPORATION

9411 Water Street Cuba, N.Y,
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the flyback-to-yoke inductance match,
Step #19 is an actual measurement to
determine yoke inductance. Here, too,
the built-in variable inductor and peaking
indications of the meter are used. This
feature can also be of value in measuring
other inductors as long as they fall with-
in the 4- to 36-millihenry range of the
INDUCT-O-GRAPH.

Although you may locate a trouble
without going through the entire pro-
cedure, I found that I could complete all
of the above tests in about ten minutes,

Push-Button

The Jackson Electrical Instrument Co,
of Dayton, Ohio, is currently marketing
the Model 648R Dynamic Tube Tester,
featuring a keyboard switch bank and
top-view roll chart (see Fig. 4). As can
be seen in the photo, this portable in-
strument comes in a leatherette-covered
case with a complete set of operating
instructions inside the detachable lid.

Specifications are:

1. Power Requirements — 1107125
volts, 50/60 cps; power consump-
tion less than 5 watts in stand-by
condition; line calibration switch
graduated in 2.5-volt steps.

2. Shorts Tests—shorts and leakage
indicated by glow of NE-5] neon
bulb; panel control determines
leakage sensitivity from 250K 1o
2 megohms; element selector
switch provided.

3. Dynamic Test—special plate con-
ductance test indicated in relative
micromhos on 4Y2” panel meter;
voltages applied to each tube ele-
ment by individual push buttons;
roll chart supplies setup data.

4. Life Test—heater voltage automat-
ically reduced with all other para-
meters remaining constant; life
expectancy indicated by reduction
in  plate conductance, special
switch provided.

5. CRT Test—pictures tubes tested
under normal receiving tube pro-
cedures by using accessory adap-
ters.

6. Panel Features — 9 test sockets
grouped on 4" x 445" elevated
panel, wired replacement kit avail-

whereas a serviceman might normally
take an hour or more by using conven-
tional techniques. The nature of the
trouble encountered may warrant varia-
tions in the order of test; however, you
should find that this step-by-step pro-
cedure works very well for most practi-
cal cases. In the back of the Doss in-
struction manual, you’ll find a list of
normal and maximum cathode currents
for most output tubes, as well as several
hints on servicing the horizontal sweep
system.

Tube Checker

able; 3-column roll chart; fila-
ment selector providing 23 posi-
tions from .75 to 100 volrs.

7.Size and Weight—1634" x 634" x
13%"; 18V Ibs.

When 1 first opened the lid of the

Model 648R, I'll have to admit that the
double bank of push buttons gave me
the impression that the instrument was
rather involved and probably complicated
to operate. After reading the instructions
and actually checking a few tubes, how-
ever, I found that first impressions don’t
mean a thing. The setup procedure is
simple and straightforward. I noticed,
too, that the roll chart is up out of the
way where your hands and arms don’t
hide it. As the manufacturer puts it,
“The setup time of the tester is less than
the warm-up time of the tube.”
* To familiarize you with this particular
instrument, let’s run through the steps
necessary for checking a tube. The first
step, after turning the tester on and ad-
justing the LINE CONTROL to compensate
for variations in line voltage, is to locate
the tube type on the roll chart. By the
way, this three-windowed chart is ar-
ranged so that when you reach the bot-
tom of the first column, you merely refer
to the middle column and the next
numerical-alphabetical designation ap-
pears. This also applies when going from
the second column to the third, which
naturally eliminates a lot of unnecessary
thumbing of the roller.

After you make sure that all push but-
tons are in a neutral position by pressing
the two release keys at the right end of
the switch bank, you proceed by setting
up the filament selector and plugging the

MADE BY THE
DESIGNERS
OF THE

Dioneer 250

SEE YOUR
DISTRIBUTOR

&

Analyzer

capacitor tester
SAVES YOU TIME

W An extremely sensitive instrument
designed to quick-check bypass conden-
sers for leakage or open conditions.

The D-400 utilizes the relaxation oscilla-
tor principle and supplies 100 volts DC
for the purpose of testing. A built-in
neon indicator makes testing fast and
simple.

Tests for leakage up to 500 megohms

In any capacitor within the range of 0 to 1.0 MFD.

Also ideal for testing filament continuity, etc.

DUSS ELECTRONIC RESEARCH, Inc.—s20 Baltimare - Kansas City, Mo.

WwWWwW americanradiohistorv com




b

SPECIAL
¥ tuse p,
AT,
& o

Fig. 4. Jackson 648R plate-conduct-
ance tester features special life test.

tube into the proper test socket. Inci-
dentally, the 23 positions of the filament
selector are not merely numbered or
designated by alphabetical letters, but are
identified by actual heater-voltage values.

In the next step, you set up the but-
tons in both top and bottom rows, which
are referred to as circuits D and E, With
this completed, the shorts-leakage test is
next in order; however, 1 found it more
convenient at this point to go ahead and
adjust the PLATE control for the conduct-
ance test while the tube is still warming
up.
The shorts test is performed by rotat-
ing the SHORTS TEST switch (located in
the lower-left corner of the panel)
through its four tube-element positions.
During this check, the leakage control
directly above the switch should be in

the extreme clockwise position, thus mak- .

ing the circuit more sensitive to high-re-
sistance shorts. Approximate leakage
values can be determined by slowly ro-
tating the control counterclockwise until
the neon short bulb is extinguished.
The leakage control is calibrated from
250K to 2 megohms.

If the tube passes this test, you can
proceed with the quality test by placing
the SHORTS TEST switch in its TEST posi-
tion and then depressing the button or
buttons designated on the roll chart under
PLATE TEST. The panel meter will evalu-
ate the tube immediately. Although the
reading is considered to be a relative
micromho indication, the meter is cali-
brated in bad, good, and questionable
areas, as well as on a linear percentage
scale (see Fig. 5).

An excessive reading classifies a tube as
questionable, which indicates that it may
be gassy, or have damaged or misplaced

SR
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e 19 g B B

R T]

Ty ‘}
4 o

- — -
S — '@
Fig. 5. Note that the "/?" area is lo-
cated at extreme right end of the scale.
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SWITCH

ELMENCOO

dipped mylar’-paper capacitors
The revolutionary LOW COST capacitor that puts an end to “Call-Backs”

RELIABILITY . . . Elmenco dp Mylar®-Paper Capacitors have achieved a
reliability that meet missile and computer requirements. They are thoroughly

and continually tested during production to insure outstanding performance.
For example a 0.1 mfd. dp capacitor operated at full rated voltage and at
105° C will have a life expectancy of more than 5,000,000 unit hours.

MOISTURE-PROOF . . . Elmenco dp Capacitors are specially processed
and vacuum dipped to obtain solid impregnation and a rugged moisture-
proof coat designed to withstand 4 times more humidity than the best
molded capacitors used in the past.

MINIATURIZED . . . These capacitors are 509 smaller than other brands
and can be used in printed circuit and transistor application. Thousands
of service technicians are switching to Elmenco dp quality Capacitors.
Why not see your Arco distributor today and get the best.

dp 5-PAKS . . . Look for the ARCO dp 5-PAK on the big blue and
yellow display rack. Each value‘packed 5 to a 5-PAK in transparent bag
for your convenience.

For full information write for Bulletin P-11

ARco * Dupont Trademark
electronics inc.

64 White St., New York 13, N. Y. e Branches: Los, Angeles 35 ¢ Dallas 19
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Sylvania
Audio-Power
T'ransistors

Here are two problems
you won’t have to face
when you replace with Sylvania

Problem No. 1:
Which type replaces which?

Sylvania has the most complete line available.
And your Sylvania distributor has them in stock.
The full line listed here equips you to replace
the output transistors of every major auto-radio
make. To make your job easier, Sylvania has
prepared an interchangeability chart —

available from your Sylvania Distributor.

Sylvania’s Auto-radio Transistor line

2N155 2N242 2N 296 2N350 2N677
2N176 2N 250 2N301 2N351 2N677A
2N 235 2N 255 2N301A 2N 399 2N677B
2N235A 2N256 2N307 2N401 2N677C
2N235B 2N 257 2N307A 2N419 2N678
2N236B 2N285A 2N 326 2N420 2N678A

Problem No. 2:
The broken mica washer

More often than not the mica washer flakes when you
remove the output transistor from the auto radio chassis.
To save you time and money, Sylvania now packs a
tight-fitting mica washer with every transistor. Next
time you need an audio power transistor —get it from
your Sylvania distributor and ask for Sylvania by name.

¥ SYLVANIA®

Subsidiary of

GENERAL TELEPHONE & ELECTRONICS

SyrLvanra ELectric ProbpucTs INC.

Semiconductor Division
100 Sylvan Road, Woburn, Mass.
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Fig. 6. To change roll chart, remove
screw from back of case and lift out.

elements. (On the other hand, it may
merely indicate an exceptionally *“hot”
tube.) By testing a number of known de-
fective tubes in the Model 648R, | found
that gassy amplifiers always produced
readings somewhere above the 120%
mark. In cases where the readings were
between 120 and 130%, | discovered that
the gas content was not necessarily suffi-
cient to produce a trouble symptom.
lubes having enough gas to produce
troubles, however, always registered in
the questionable area.

If vou can’t seem to pinpoint an appar-
ent tube trouble, yet suspect low line
voltage as the basic cause, the special
LiFe TEST afforded by the Jackson tester
may help you solve the problem com-
pletely. To perform this test, you merely
check plate conductance in the prescribed
manner and, while holding down the test
button or buttons, flip the LIFE TEST
switch to its TEST position. The switch is
a spring return type located directly
below the panel meter; when held in its
test position, filament or heater voltage
is automatically reduced, while all other
test voltages remain constant. Tubes with
sufficient cathode coating will show little
change in conductance under this condi-
tion; however, those on their last legs
will cause the reading to drop consider-
ably.

When I checked a 12BE6 converter
tube that appeared to be causing drift in
a radio, I noted that it passed both the
shorts and quality tests of the Model
648R. However, in the life test, conduct-
ance of the pentode section dropped
sharply from good to bad.

I also noticed that the gassy tubes 1
tested had more of a tendency to resist
change in conductance under the life test.
The best way to gain usable and concrete



information from the life test function of
the Model 648R is to familiarize your-
self with both the normal and abnormal
readings obtained from known high qual-
ity tubes, and those that are weak or that
vou suspect are approaching the end of
their useful life.

Another desirable feature of this in-
strument is its easy-to-remove roll chart.
As shown in Fig. 6, the roller assembly
can be taken out by removing only one
screw located on the back of the case.
Obsolete and seldom-used tubes have
been omitted from the chart, but can be
found in a tube data booklet which is
stapled to the lid of the tester.

VOM Features
Accuracy

Ohn’s law involves only three inter-
related terms—voltage, resistance, and
current. In all fields from design to main-
tenance, all types of instruments have
been developed for measuring their
values.

A recent contribution to this category
of instruments is the Model 270 VOM
manufactured by Simpson Electric Co.
of Chicago. Pictured in Fig. 7, the unit
features a high degree. of accuracy, is
housed in a heavy black bakelite case,
and comes complete with two 4’ test
leads and batteries.

Specifications are:

1. Power Requirements — five self-
contained 1.5-volt batteries, one
size D and four size Z flashlight
cells.

2. DC Voltmeter—seven ranges of 0
to .25, 2.5, 10, 50, 250, 1000, and
5000 volts; sensitivity 20,000
ohms/volt; accuracy to 1000V
+1.5% .of full scale at 77°F.
+2% within 10° variation; polar-
ity switch provided.

3. AC Volumeter—six rms ranges of
0 to 2.5, 10, 50, 250, 1000, and
5000 volts; sensitivity 5,000 ohms/
volt; accuracy to 1000V 2% of
full scale at 77°F, =3% within
10° variation; frequency response
essentially flat to 30 ke, within
0.5 db to 200 kc on lower ranges.

4. AF/db Meter—AF output ranges

- i 2 L
Fig. 7. Carrying handle supports 270
VOM in convenient sloping position.

v & C v e sm——— P

Got a bee in your bonnet

about Ceramic Capacitors?,

These Cenab l

z Hi-Kap® Kits

\ are real honeys!

You’ve got a real sweet deal with cENTRALAB Ceramic Capacitor Kits
. and there’s no sting to the prices—especially when: you get the
$4.75 cabinet FREE with each kit!

So that you’ll always “bee” prepared, these heavy gauge steel kits
contain balanced inventories of the most frequently used values.
Individual values are prominently and clearly labelled so you can
locate the Hi-Kap you need, instantly. The rigid plastic package
permanently separates and protects the units—yet is easily opened
to remove a single capacitor.

So give your distributor a buzz right now, and ask him about these
four honeys:

DDK-200 kit—200 Standard Ceramic Disc Hi-Kaps—$31.10 net
TCK-80 kit—80 TC (Temperature Compensating) Hi-Kaps—$26.90 net
HVK-150 kit—150 High Voltage Disc Hi-Kaps—$38.60 net

DEK-200 kit—200 Tubular Ceramic BC Hi-Kaps—$33.20 net

. and be sure to ask for a free copy of the new CENTRALAB catalog,
or write direct to CENTRALAB for it.

D/
4

CONTROLS . ROTARY SWITCHES
PACKAGED ELECTRONIC CIRCUITS .

A DIVISION OF GLOBE-UNION INC.
942K E. KEEFE AVE. o MILWAUKEE 1. WIS.

IN CANADA: 469 Bayview Ave. e Toronto 17, Onl
D-5952

CERAMIC CAPACITORS
ENGINEERED CERAMICS

November, 1959/PF REPORTER 73

www americanradiohistorv com




WANCE
TV

ANTENNAS

....For your good! Nothing spells cus-
tomer satisfaction as much as per-
formance—and that's exactly what a
Taco antenna provides. For more years
than any other antenna manufacturer,
Taco has provided the TV technician
with the antennas best suited for all
reception requirements. Try one on that
next installation and see for yourself. ..

WRITE FOR COMPLETE TACO TV-FM-AMATEUR CATALOG.

TECHNICAL APPLIANCE CORPORATION, Sherburne, N. Y.

ask the

“Man-on-the-Roof’;
why he prefers -

RATCHET TYPE
CHIMNEY MOUNT

Model RT (Galv, Banding)
Model RT-ST
(Stalnless Banding)

FASTEST, SIMPLEST, MOST
CONVENIENT EVER MANU-
FACTURED — Mounts in 2
simple steps. Completely fac-
tory assembled with no eye-
bolts, banding clips, nuts, etc.,
to handle. Furnished with
flat-lay, non-coiling banding,
heavy gauge embossed, welded
steel construction. Forged
heat treated Alum. ratchets.

: planser &

SOUTH RIVER | cusonaing

produecer af
METAL PRODUCTS €O., INC. | finest line

anfenms

South River, New Jorsey | ~ """

Canada: Len Finkler & Co., Toronto
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QUICK-SILVER FOR
YOU...
MERCURY FOR US

Merit shipments to all parts of the
United States gre jet-fast, and sure as
sunrise. Mercury, the mythical god.
would be pleased.

MERIT CONSISTENT QUALITY
PLUS FAST DELIVERY MEANS

QUICK-SILVER FOR YOU . ..
EXTRA-DOLLARS AND
BIGGER PROFITS. "

ncrennc
comsomuty

COMPARE IT WITH

MERIT

MERIT COIL AND TRANSFORMER CORP
MERIT PLAZA . HOLLYWOOD, FLORIDA

0 10 2.5, 10, 50, and 250 volts;
power level ranges from -20 ro
410 db, -8 r0 +22 db, +6 to
+36 db, and +20 10 +50 db, zero
db= 1 milliwatt of AC power
across a 600-ohm impedance; sepa-
rate jack with blocking capacitor
provided.

5. Ohmmeter—0 to 20 megohms in
three ranges of R X 1 (center
scale 12), R X 100, and R X
10,000; accuracy +1.5° of scale
arc at 77°F, =2° within 10° varia-
tion; zero-ohms adjust provided
on panel.

6. DC Ammeter—six ranges of 0 to
50 ua, 1 ma, 10 ma, 100 ma, 500
ma, and 10 amps; accuracy
+15% of full scale at 77°F,
+2% within 10° variation; sepa-
rate panel jacks provided for
50-ua and 10-amp ranges.

7. Meter Accessories—iwo high-volt-
age probes for 25 kv and 50 kv
measurements; leather or plastic
carrying cases also available.

8.Size and Weight—5W" x 7" x
318" 3Va Ibs.

This unit differs from its predecessor,
the 260, in that it possesses greater ac-
curacy, and features a mirrored wide-
angle scale with a special knife-edged
pointer. In the lab, I removed the meter
chassis from its case, and surmised that
its accuracy is directly related to the 4%
precision resistors, a frictionless 50-ua
meter movement, and the other high-
quality components used in the construc-
tion of the instrument.

From the photo in Fig. 8, you can see
that almost all chassis wiring is confined
to a single printed board. The wirewound
and deposited- carbon resistors positioned
on top of the board are all identified by
R numbers etched right on the board.
These numbers correspond to the identi-
fication given in the instrument’s parts
list and on the schematic.

In the lower-right corner of the board,
laying across the function switch, you’ll
find a pigtail fuse soldered in series with
the common test jack. This 1-amp unit
protects the instrument from damage due
to misuse during ohmmeter and millam-
meter functions. The range switch, lo-
cated in the center of the front panel, can
be rotated in either direction through all
twelve of its positions. Also on the front

PRINTED

BOARD FUSE

Fig. 8. Simpson 270 chassis comes out
of case after removing only four screws.
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Fig. 9. This feature of the Simpson
VOM presents static charge build-up.

panel, you'll find eight separate test jachs
__two in each corner. Aside from the
two labeled comMoN and +, these jacks
are used for extended ranges or functions
of the instrument.

The 42" meter face has five calibrated
arcs with a narrow mirror Strip 4cross
the center. When 1 removed the pro-
tective frame from the front of the meter,
I noticed a small piece of spring metal
protruding from the base of the dial (see
Fig. 9A). After examining the frame
assembly, 1 found that this piece makes
contact with the strip of metal foil
pointed out in Fig. 9B. This effectively
eliminates a buildup of any electrostatic
charge on the glass or frame surround-
ing the pointer and meter movement.

Applications of a VOM are, of course,
numerous; however, 1 found the Model
270 of particular value in checking
current drain and bias potentials in tran-
sistor radios, measuring critical AGC
voltages in TV receivers, and when look-
ing for slight circuit changes in stubborn
intermittent cases. 1 also found the unit's
accuracy useful in the calibration and
troubleshooting of other test instruments.

Speaking of accuracy, I'd like to point
out some factors you might not know
about. For example, accuracy of meter
movements are affected by ambient tem-
perature, operating position, and external
magnetic or electrostatic fields. Even the
use of steel-clad batteries in the case can
change the instrument’s sensitivity by
forming a magnetic shunt in close prox-
imity to the movement!

Like the 260 series, the 270 will ac-
commodate the new Simpson Add-A-
Testers. These adapters plug right in
and convert the meter into a number of
different test instruments. I'll be report-
ing on them in a forthcoming issue. A

ANTENNA

A

MIXING NETWORKS

MODEL TX-(*)

Give Multi-Channel, All-Direction Reception
; : Simultaneously...for FM, TV, UHF and Color!

Now multi-set families can have all-direction reception at
the same time on one common line! No more rotators or
switches . . . the versafile Jerrold Model TX-(*) can be
used individually or in any combination to reject unwanted
channels and to bring in weaker stations bright and clear.
They will mix cut-to-channel antennas with a single broad
band antenna . . . separate individual channels . . . mix

or separate VHF and UHF . . . and mix or separate VHF
TV and FM . .. all without loss of signal.

3 "?x*_:
1
%

Model TX-(*)
$5.95 list

4 Model TX-(*}
with gang plate

= =

Jerrold TX’s feature:

o up to 9 antennas on a single down lead

e high Q band-pass circuit for highest rejection

. negligi‘ble feed-thru loss. .. less than a knife switch

e matched mixing jumpers . . . for low VSWR

e unbreakable attractive housing, complete with hardware

e universal mounting ... indoor or outdoor

*SPECIFY UNITS DESIRED: any TV chonnel from 2 through 13; FM; H-L (VHF high-low) or VHF-UHF
ELECTRONICS CORPORATION, Distributor Sales Division
Dept. PD 195, The Jerrold Building, Phila. 32, Pa.

Jerrold Electronics {Canada) Limited

Export Representative: CBS International, New York 22, N. Y.
LOOK TO JERROLD FOR AIDS TO BETTER TELEVIEWING
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NEW imporTaNT

SAMS BOOKS

"Prmted Circuit Diagnosis Made Easy”

Helps you become an expert
in servicing printed circuit
boards. Practical, simplified
approach saves time trouble-
shooting all types of printed
circuits. Explains correct way
to interpret and use various
styles of data shown in service
literature. Describes best pro-
cedures to follow when only a
schematicdiagramis available,
Sample problems illustrate each phase of
printed circuit troubleshooting. A “must”
book for your service library. Illustra- $

ted; 64 pages; 534 x 834”. Only. . .. .. loo

*'Radio Receiver Servicing”
ALL-NEW EDITION

Latest enlarged edition of John
T. Frye’s famous best-seller.
Includes new chapter on how
to service transistor radios and
printed circuits. The most
understandable and valuable
guide to radio servicing; based
on the author’s 25 years of
p = practical experience. Includes

a separate chapter oneach type
of trouble, such as the dead set; tubes light
but no sound; noisy sets; weak sets; sets un-
able to separate stations, etc. s 5
208 pages; 514 x 8%”. Only .. ....... 29

“"Howard W. Sams Handbook of

Electronic Tables and Formulas”
FOR ELECTRONIC TECHNICIANS

g Specially prepared for elec-
i tronic technicians, junior engi-
neers and students. A valuable
compilation of tables, charts,
formulas and laws useful to all
who work in electronics. Five
comprehensive sections in-
clude: Formulas and Laws of
Electronics; Constants, Stand-
ards, Symbols, Codes; Service
and Installation Data; Mathe-
matical Tables and Formulas; M.scellaneous.
Features full-color frequency spectrum chart
based on latest 1959 FCC allocations. $995
134 pages; 554 x 84”; hard-cover. Only 2

st

Wea

0§

i
Eowic

*‘Television Tube Location Guide” Vol. 9

Latest volume in this invalu-
able series. Gives tube location
data for TV sets produced in
1958-1959. Shows position and
function of tubes in over 250
receiver models—just find the
trouble and replace defective
tubes without removing
chassis! Shows major compo-
nent placement; signal path;
pin orientation on socket;
series string filaments; fuse location. Includes
tube failure check charts, 96 pages; s

514 x 8%4”; comb binding. Only. .. .. 125

HOWARD W.SAMS & C0., INC.

. Order from your Sams Distributor today,

or mail to Howard W. Sams & Co., Inc., Dept. L-39
B 2201 E. 46th St., Indianapolis 6, Ind.
B Send me the following books:

[ ]
[}
[ ]
8
[ ]
B[] “Printed Circuit Diagnosis Made Easy” (PC-1} 2
: [ “Radio Receiver Servicing” (RS-2) :
¥ [ “Handbook of Electronic Tables” (HTF-1) M
g [ "Television Tube Location Guide” Vol. 9 (TGL-9) a
: {38 600000000000 enclosed. [ Send Free Book List :
[ ] 8
. Name. H
: Address :
[ ] L}

City Zone __State
owme (outside U.S.A. priced slightly higher) ma @ —I
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Put Flux in the Spool

Here’s a handy hint for the radio-
TV serviceman who likes to carry
a can of paste flux in his tool kit.
[nstead of wasting valuable space,
why not put the solder and flux into
one container? After plugging one
end of the solder spool with a cork,
heat the can of flux in a pan of hot
water and pour it into the core.
When the flux cools, plug the open
end with another cork. This arrange-
ment is a space-saver, and you won’t
have to waste time hunting for your
can of flux when it’s needed.

Catch-All for Service Truck

A plastic shoe bag attached
side the service truck door comes in
handy for holding a flashlight, often-
used tools, parts, and other items.
Fasten the bag in place with self-
large

screws and round

tapping
washers.

N
e

Sweat Soldering With Pencil Iron

When a pencil-type soldering iron
is used for sweat soldering, you can
convey more heat to the work by
removing the tip and applying the
end of the heating-element barrel
directly to the work surface. This
will result in maximum heat trans-
mission and raise the work tempera-
ture in minimum time.

www americanradiohistorv com
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Hint for TV Line

If you maintain a TV line to sub-
scribers, here is a hint you will find
helpful. When you have to hunt
down troubles at line amplifiers and
line splitters after dark, it’s often
very hard to locate the poles on
which these items are mounted. To
make the task easier, put some auto-
motive reflecting tape on each
equipment housing. (You might
even number the boxes in this way.)
Just a dim flashlight beam will in-
dicate the locations of the boxes,
and let you hunt down troubles
more speedily.

Fuse Inventory Control

Here’s how you can keep track of
fuses stored in “5-to-a-pack” boxes.
You often find yourself pulling out
empty boxes just when you badly
need a fuse of some particular size.
Prevent this by inverting nearly
empty boxes in your caddy. The
upside-down boxes will remind you
to order a fresh supply of the values
thus indicated.

Test For Speaker Rub

Ever wish for some quick and
easy way to tell whether or not the
distorted output from a speaker is
due to voice-coil rub? Using your
left hand, grasp the speaker by the
edge of the field coil or PM magnet
housing. Hold the speaker near your
right ear and strike the back of the
housing with your right hand. If the
voice coil isn’t making contact with
the pole piece, you will hear a dis-
tinct boing. Otherwise, the speaker
will give forth a mufiled, rasping
sound.

Bbﬂles for Tool Kit Chemicals

Ask your wife to save you those
sturdy glass nail polish bottles she
usually discards. They make mighty
handy service chemical containers
for your tool box. One filled with
solvent (or nail polish remover) will
come in handy when you have to re-
move some enamel insulation from
fine wire. A daub of the solvent or
remover makes the job a cinch. Fill
a second bottle with some extra
soldering paste. Others filled with
printed circuit paints will come in
handy, too. They are practically un-
breakable.



Keeping Test Leads Together

When several pairs of test leads
are stored together, mates often be-
come separated and much servicing
time can be wasted sorting them out.
To keep halves of a pair from be-
coming separated, fasten them to-
gether in the middle with a smail
compression spring as shown. This
permits the leads to be separated
quickly and easily should the need
arise.

Q
\/

Sharpen Dull Screwdrivers!

Since Phillips screws are used al-
most universally in all kinds of elec-
tronics gear, it doesn’t take long for
one's Phillips screwdriver bits to be-
come dull and develop burrs. Don’t
let these dull screwdrivers go unat-
tended—dress the tip once in a
while with a small triangular file.
This will save time and temper in
the long run, and will eliminate
those unsightly, chewed-up screw
heads that are the mark of an inex-
perienced serviceman.

Hook for Soldering Gun

A cup hook screwed into a small
hole drilled into your soldering gun
provides a convenient means of
hanging it up when not in use. To
insure that the hook doesn’t pull
loose, take the gun apart, and apply
a blob of solder to the hook threads
on the inside.
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a vitally im"portan_fi' message
for every service technician

i

HOWARD W. SAMS

A
\NDIANAPOLIS 6, INDIAN

Dear Friend: . P
i Distributor will s00 -
b Elecuomck:&?ilev: program designed to help you:

to you a remar -
1. Gain deserved recognition as z}treputa
. businessman in your community

. Develop alld COX!mlalld pubhc leSpeCt alld acceptance
2

through favorable national and local publicity '

3. Justify better earnings warranted by your

business investment and skill .
4, Pave the way to expanded business an ]
" increased profits for you ‘
. known as «pREET”, is madg possible by
This OB hip in which the
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#Viewing area 275 square inches. 23-inch picture tube measured diagonally.

Big 23-inch* picture is the sensation of 1960 that changes the
face of television . . . and Sylvania scoops the industry with the
first complete line.

Square corners of the 23-inch* bonded shield picture tube
pioneered by Sylvania presents more of the TV picture as
the camera sees it. New squared shape is closer to the 3 x 4
ratio of the true TV camera raster.

The 23-inch* tube flattens the TV screen. “Bonded shield”’
face-panel eliminates the dust trap, cuts reflections in half,
and improves brightness and contrast.

New Super HaloLight® is bigger and better than ever. It’s
a Sylvania exclusive that adds eye comfort to eye appeal.

©
¢

SYLVANIA 23"* TV OFFERS THE NEWEST AND
FINEST FEATURES YOU CAN RECOMMEND

¥ SYLVANIA

GENERAL TELEPHONE & ELECTRONICS
www americanradiohistorv com
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Sure Way to Polarize a Plug

Modern receptacles for AC line
plugs have one long and one short
slot. The longer one is connected to
the grounded side of the power line,
if the receptacle has been correctly
installed.  (Double-check this by
measuring voltage from each side of
the line to the conduit box.) To take
advantage of the safety features of-
fered by this polarized receptacle,
modify the line plug of AC-DC
radios and other “shockable” equip-
ment as shown. Solder a section of
paper clip around the prong which
connects to the common ground-re-
turn point (B— bus or chassis
ground), as determined by actual
measurement with an ohmmeter.
(Thanks to Mr. Fred J. Ardalino,
Brooklyn, N. Y., for this idea.)

Hang Test Leads on Tie Rack

Do you have a spare tie rack ly-
ing around the house somewhere? If
so, hunt it up and convert it to a
test-lead rack for the shop; it’s prac-
tically made to order for the job.
Attach it to the wall near your serv-
ice bench.

TS

Drill Overpowers Screw

Whenever you encounter a rusted
screw that resists all efforts to re-
move it, just take the blade from an
interchangeable screwdriver outfit
and insert it into the chuck of your
hand drill. You'll get more leverage,
loosening the screw more quickly
and with less effort.




Shop Talk

(Continued from page 24)

in one of the load circuits. Individ-
ual resistance measurements from
each feed line to common ground
may tell you which circuit is defec-
tive, or you can reconnect one line at
a time and note the effect on B4
voltage. While each added line will
cause the output voltage to drop
slightly, a marked decrease will
occur when the defective branch is
hooked in. The procedure is slow,
but there are no reliable shortcuts
for this particular type of trouble.
(However, if you are definitely sure
the filter circuit is not leaky or short-
ed, you would save some time by
disconnecting the load lines one by
one, checking B4 voltages as you
£0.)

An interesting situation, low volt-
age in only part of the B+ system,
can occur in those receivers where
the audio output tube serves also
as a voltage-dropping element (see
Fig. 3). Voltage in the power sup-
ply itself may be normal, but the
voltage on those stages which re-
ceive B+ from the cathode of the
audio output tube can be low, or
even nonexistent. If replacement of
the tube fails to cure the low-volt-
age condition, one of the load cir-
cuits may be causing excessive cur-
rent drain. Disconnect each one in-
dividually, check the audio-output
cathode voltage, and reconnect the
load circuit if the reading hasn’t re-
turned to normal. Don’t forget the
filter capacitors connected to the
cathode! Avoid disconnecting sev-
eral load circuits at once, since this
will result in a misleadingly high
cathode-voltage reading. If the load
circuits all check normal, but the
low-voltage condition persists, then
make further tests of components
in the audio output circuit itself.
Low cathode voltage of this stage
could be due to excessive bias, too
much plate resistance, or related
troubles.

The low-voltage power supply is
a relatively simple circuit, and re-
sistance and voltage checks are gen-
erally sufficient for most trouble-
shooting procedures. The only time
an oscilloscope would be useful is
when the hum level seems to be
high. In that case, check the peak-
to-peak value of the AC ripple.
Ordinarily, it will be on the order
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Fig. 3. Troubleshooting procedure to locate defects in a secondary B+ supply.

Transistor Radio Servicing

CAN be Highly Profitable

[ Everything you need for less than *50

Check Transistors, Diodes, Rectifiers . . .

SENCORE TRC4 TRANSISTOR CHECKER

Accurately checks all transistors in hearing aids,
radios and power transistors in auto radios. Tests
for opens, shorts, leakage, current gain. Measures
forward-reverse current ratio on all crystal diodes.
Measures forward and reverse currents on selenium
rectifiers. With set-up chart for accurate checking
of each transistor. Size, 5x414x214". With 95
batteries. DEALER NET:aztisatsiss 17

Replace Batteries During Repair . . .

SENCORE PS103 BATTERY ELIMINATOR

All-new “Transi-Pak” twin to TRC4 Checker
above. Provides variable DC voltage to 24 volts;
1.5-volt biasing tap ( a‘‘must” for servicing Philco
and Sylvania radios). Metered current output, to
100 ma. Handles 200-ma peaks. Two 200-mfd
electrolytics provide proper filtering and low out-
put impedance. No hum or feedback problems.
Ideal for alignment using station signal; adiust 1F
slugs for max. current, also ideal for charging
nickel-cadmium batteries. Size, 5x414x214" 95 - 0y
DEALER NET,...comiaiibiistsiis soiss o F haicst

Find Defective Stage in a Minute . . .

SENCORE HG104 HARMONIC GENERATOR

New signal generator designed primarily for fast
signal-tracing of transistor radio circuits. No need
to unsolder all transistors. Provides RF, IF and
audio signals simultaneously, drastically cutting
service time. Traces from speaker to antenna. Clear
1000 cycle note signal is heard in speaker from all
good stages. Signal weakens or stops at defective
stage. Equally as effective for testing TV, hi-fi andg
other audio circuits also. Size, 3V4x413x134", 5
With batteries. DEALER NET .. oossiiiis g8
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Time Savers
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SAMS PHOTOFACT INDEX

sent direct
to your shop -

Yes, now you can have the valuable
SAMS MASTER INDEX TO PHOTOFACT
FOLDERS and Index Supplements
sent direct to your shop at no cost
to you! Just mail coupon below and
you’ll be sure to receive regularly
your handy guide to the world’s
finest service data covering over
33,000 TV, Radio, Amplifier,
Tuner Tape Recorder and Changer
models. Send for it—it’s FREE!

MAIL

FOIION Howard W. Sams & Co., Inc.

2201 East 46th St., Indianapolis 6, Ind.

@ [ Put me on your mailing list to receive the Sams
Photofact Master Index and Supplements

O ¥'ma Service Technician:____full time; __part time

My Distributor is:

Q Shop Name:

i

g Attn: ﬁ
a Address: l
i

e

ﬁ City _  _ Zone State
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NEW

ELECTRICAL
TAPING JOB!

Here’s the electrical tape that’s got everything!

COMPLETE PROTECTION
AGAINST INSULATION FAILURE

e Tremendous durability « Perfect con-
formability « High dielectric strength
(10,000 volts) » Excellent adhesion and
staying power » Non-combustible » Ex-
treme resistance to aging e High
resistance to temperature and humidity
extremes and remarkable adaptability
to a wide variety of uses!

“MSSUUN DGRAFTannA Damuy o

manufacturers of the world's finest magnetic recording tapes

AFTER FIRST
“NO” ANSWER |
CHECK VOLTAGES -I . VM

ON SUSPECTED STAGE . il
THEN RESISTANCES ~ = ]
IF NECESSARY

NO LOSS OF VOLUME ?
STILL CLEAR ?

Fig. 4. How to use the signal-injection
technique to isolate audio troubles.
of 2 volts or less. If it possesses a
substantially higher value, check or
replace the filter capacitors.

The Audio Section

The audio section extends from
the output of the FM detector to the
loudspeaker. Trouble manifests it-
self here in the form of distortion,
or in a complete lack of sound. The
same symptoms can also be caused
by a defect elsewhere in the sound
channel, so your tests should quickly
reveal whether or not the audio
amplifiers are functioning normally.
The quickest way is to use some
form of signal injection (Fig. 4).
The source can be an audio signal
generator, 60-cycle AC taken di-
rectly from the filament line, or even
your own finger. Apply the signal to
the control grid of the audio output
stage. A suitable sound should be
heard in the speaker, even when you
are using your finger. Of course, a
signal generator will deliver a cleaner
note and thus enable you to spot
distortion more quickly. But when
the trouble is low volume or none at
all, any of the injection methods will
work.

Work back from the speaker to
the detector output and listen for the
results. If sound increases appreci-
ably as you change the injection
point from the grid of one tube to
the grid of a prior tube, the trouble
is elsewhere and there is no point in
spending any more time with the
audio amplifiers. But, if you find
that the sound distorts or disappears
during the procedure, the next step
is further localization. For example,
is the output okay when the signal
is injected at the plate of a stage,
but distorted when it is applied at
the grid? Assuming the tube to be

www americanradiohistorv com




good, check voltages at its elements,
particularly the plate and grid. 1f
plate voltage is lower than it should
be, follow the circuit to the B+ feed
point, checking voltage as you cross
each component. There is no point
measuring plate load resistors or
changing output transformers until
you find a normal reference point.
For instance, if B+ is normal and
the plate voltage of a stage is low,
we know the trouble is in this stage.
But if the applied B+ is low, why
look in the stage until the B4 is
brought back to normal?

Low plate voltage can stem from
the following causes:

1. Control grid less negative than
it should be with respect to cathode.

2. Increased resistance in the
plate circuit.

3. Decreased cathode circuit re-
sistance.

4. Decreased screen grid resist-
ance.

Conditions 2, 3, and 4 can be
checked out in short order. With
the power turned off, simply meas-
ure the resistance in each of these
circuits with a VITVM or VOM. In
order for a resistance change to pro-
duce noticeable results—such as dis-
tortion or lowered volume — it
should be on the order of 50% or
more. A 10 or 15% variation from
rated value will hardly produce a
significant change in amplifier oper-
ation. Note, too, that in conditions
3 and 4, a resistance decrease is
indicated. In condition 3, the de-
crease will reduce stage bias and
cause more plate current to flow.
In condition 4, a lowered dropping
resistor will increase screen grid
voltage, which will have a greater
effect on plate current flow than a

comparable rise in plate voltage. In
condition 2, an increase in plate re-
sistance is indicated. A decrease in
resistance will result in a higher plate
voltage.

Now let’s consider condition No.
1, from the standpoint that the de-
crease in bias is not being caused by
a decrease in cathode resistance
(condition 2). The trouble could
stem from the tube itself, for exam-
ple, when gas is present. The pre-

simple check for gas, it may easily
pass unnoticed. This was pointed
out in my previous column, but is
being mentioned again because of
its importance.

Another reason for condition No.
1 is a leaky coupling capacitor.
When the grid resistor has a high
value, not much leakage is required
to upset grid voltage. With a sensi-
tive VTVM, check the voltage from
grid to chassis (or to the low side

liminary tube check should reveal  of the resistor if it returns to a volt-
this, but only if you are sufficiently age source). The meter reading
alerted to this possibility. If you are should be zero. Any slight positive
not, and the tube tester has no  voltage should be regarded with sus-

/7L<57v_§‘"

“That did it . . . ”
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THE SENCORE WAY
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SENCORE H-36 —THE ‘'"HANDY 36"’

36 most-often-needed resistors and capacitors, for fast,
easy, direct substitution in all circuits, ® Eliminates
searching for replacement components for test pur-
poses. ® Avoids unnecessary unsoldering and solder-
ing—no more solder mess. ® Pays for itself the first
month in time saved. e Flick of a switch instantly
selects any one of . .,

24 RESISTORS from 10 ohms to 5.6 megohms

10 CAPACITORS from 100 mmfd to .5 mfd

2 ELECTROLYTICS, 10 mfd and 40 mfd 75
DEALER NET. ... ... .coiiiiiiiinenien.n 12

D Substitute for Electrolytic Capacitors

SENCORE ES102 ELECTRO-SUB

Usable from 2 to 450 volts, D.C.

Contains 10 electrolytics from 4 to 350 mfd. Select
the correct value with the flick of a switch. Features
automatic discharge, surge protector circuit. Prevents
accidental “healing” of capacitor being bridged. Com-
pletely safe—no arc or spark when connecting 95 .
or disconnecting. DEALER NET........... 15 LA

H Substitute for Fuse Resistors During Repair B :

SENCORE FS3 ‘'‘FUSE-SAFE” *
CIRCUIT TESTER

Instantly tells 'you whether or not it is safe to replace’ o 4
fuse resistors, fuses, or circuit breakers. Separate red e
and green scale for each commercially available fuse é“fﬁ
resistor used in radio and TV. Eliminates guesswork s
and wasted time. Also handy for wattage checks 95 ”
up to 1100 watts. DEALER NET............ 8 4

Substitute for Bias Batteries During Repair

D SENCORE BE3 ‘“‘ALIGN-O-PAK’’

Completely isolated DC supply, with less than 0.1%,
ripple. Eliminates messy batteries in TV service work
Handy for alignment, AGC trouble-shooting, or
checking gated sync circuits. Just dial the voltage you
need, 0-18 volts, positive or negative. Covers all
voltages recommended by TV set manufacturers. Size,
3L9x415x134”. For 110-120 volts, 60 cycle AC. 85
DEALER NET,, ., ... v 7

UNIVERSAL TV JUMPER CORD

Fits any set from back to chassis.
Box has male and female plugs for
additional power source, sol- 95 ® o
dering, etc. DEALER NET 1@ w5 Time Savers 4
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picion, since the most likely reason
is that the grid is drawing current.
Use the lowest DC voltage range
available — preferably one volt or
less.

The opposite condition — plate
voltage higher than normal — is
another possible indication of dis-
tortion, or even complete loss of
output. If the plate voltage is equal
to the applied B+, no current is
passing through the tube. Excessive
negative voltage on the grid will
cause this, as will an open in the
cathode or screen circuits.

There is one additional defect

which will reduce the gain of an
amplifier noticeably, and that is an
open bypass capacitor in the screen
grid circuit. (The extent of the de-
crease is proportional to the oper-
ating frequency, so an open screen
bypass capacitor will have a greater
effect in an IF stage than in an AF
stage. In both instances, however,
the amplification decrease is notice-
able.) The fastest way to check for
this condition is to bridge a good
capacitor across the suspected unit.
A return of normal volume indicates
the original capacitor is defective.
In this regard, do not overlook any

STANCOR TRANSFORMERS STAND UP!

NORMAL OPERATING VOLTAGE

Every STANCOR iron core transformer gets this breakdown test as a produc-

tion line operation. To assure you of reliability and safety, each unit is

tested for breakdown between windings and to ground—at twice its oper-

ating voltage plus 1000 volts! STANCOR's thorough testing procedures

protect you against failures and call-backs . . . one more reason why exper:-

enced technicians everywhere always specify STANCOR.

3503 ADDISON STREET
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Table I—Instrument Selection for
Troubleshoo o TV Receiver.

Nom. - B .
smum'r aR Tl
NTVM
AUDID | SIGNAL vam
SECTION | GEMERATOR ﬁu scoPe

bypass capacitors in the plate cir-
cuit. These, too, can cause a similar
difficulty.

The primary test instruments for
troubleshooting the audio section are

first, a signal generator and second,

a VITVM or VOM. An oscilloscope
can be useful, however, in isolating
distortion. Use it to check input and
output waveforms, and also to un-
cover the source of hum leakage. In
printed circuits, the closeness of the
conductors makes hum interference
a not uncommon trouble. By check-
ing control grids for the presence of
AC voltage when no signal is being
applied, you will discover any sneak
paths. The cathode, too, can be
another port of entry for AC volt-
ages, either by leakage from the
heater, across the socket terminals,
or from the bypass capacitor shunt-
ed across the cathode resistor. The
latter condition can arise when the
capacitor is part of a multi-section
filter which has leakage between
sections.

To recapitulate, in troubleshoot-
ing the power supply, the primary
test instrument is the VIVM or
VOM. A secondary test instrument
is the oscilloscope. To check the
audio section, the signal-injection
technique is the primary means, fol-
lowed by use of the VTVM or VOM
and then the oscilloscope. Table I
lists this information, and as we
examine additional sections in my
next column, they will be added to
the chart. A
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Video IF Response
(Continued from page 30)

PICTURE
_CARRIER

SOUND
CARRIER

(A) Split-sound.

PICTURE
CARRIER

SOUND
CARRIER

(B) Intercarrier.

Fig. 4. Position of sound carrier on
IF curve in different types of sets.
all response curve as shown in Fig.
-5A. The shape of this final curve is
determined by three factors—the
resonant frequency of each stage,
the Q of each tuned circuit, and the
nature of the trap circuits.

The resonant frequency of each
stage is determined by a combina-
tion of the interelectrode capaci-
tance of the tube, the distributed
capacitance of the coil, stray circuit
capacitances, lead inductance, and
the inductance of the coil. The core
of each coil is adjustable for align-
ment purposes. The individual IF
stages are impedance-coupled as
shown in Fig. 5B. The value of grid
resistor R1 will vary the effective
Q of IF transformer L1, since its
value determines the amount of coil
loading. The lower the value of re-
sistance, the greater the loading and
the wider the bandwidth. A classic

SHARP CUTOFF

SHDVEREAL OVER-ALL IF
RESPONSE DUE  RESPONSECURVE  porecrs oF TRAPS
wazme  _J ON INDIVIDUAL

KX RESPONSE CURVES
! NOT SHOWN
[
\\

(A) How over-all curve is formed.

B+ Ca=TOTAL CAPACITANCE OF
TUBE, COIL AND STRAY
WIRING CAPACITANCE

(B) One of impedance-coupled stages.

Fig. 5. Stagger-tuning of an IF strip.

example of this type of design is the
IF strip in the RCA 630TS receiver
(see Fig. 6).

Another method of shaping IF
curves, sometimes referred to as
complex coupling, illustrated in Fig.
7, is used in a number of earlier
DuMont sets. Each interstage cou-
pling network is a complete band-
pass filter instead of being tuned to
some specific frequency within the
IF band. Fig. 7A shows the coupling
circuit between the mixer plate and
the grid of the first IF amplifier.
Viewing this circuit in simplified
form in Fig. 7B, you can see that it

is essentially a single-section, T-type,
band-pass filter.

The over-all response curve is
determined by the resonant frequen-
cies of the various tuned circuits as
well as the degree of coupling be-
tween stages. Traps are frequently
included in some of the coupling
circuits, as shown in Fig. 8. This
circuit consists of a combination of
band-pass and band-reject elements
in a pi-type filter network. The com-
binations L1-C1 and L2-C2 are trap
circuits tuned to 21.9 and 27.9 mc,
respectively. The Q of the tuned
grid and plate loads is lowered by

}u TUBES, VIBRATORS

THE SENCORE WAY-

Ask any serviceman who owns one . . . or try one
for just one day of servicing in your shop. You'll
see for yourself how much time the LC3 can save
you. Checks for leakage between all elements,
whether caiised by gas, grid emission or foreign
particles. Also checks leakage on all capacitors
with voltage applied—including electrolytics. Pro-
vides instant filament checks in *‘Fil-Check” posi-
tion—no need for a second filament checker..One
spare pre-heating socket and new roll chart
prevent obsolescence. New charts provided—no

America’s Most Popular Tube Tester
more than 25,000 now in use

SENCORE LC3 LEAKAGE CHECKER

Whips those ‘‘tough dog’’ tube troubles . . .

NOW . . . checks 172
tube types—more than
any other checker of
this type.

charge. Leakage sensitivity; 100 megohms, control

grid to all other elements; 50,000 ohms, heater to
cathode. Size, 7x6x314". Wt., 3 Ibs. For 95
110-120 volts, 60 cycle AC. DEALER NET 28

Check Filaments
of All
Receiving
Tubes
and
Picture
Tubes

FC4 FILAMENT CHECKER

For fast, easy checking of all tube fila-
ments, without pulling chassis. Neon
light goes out if tube filament is good.
Also acts as continuity and voltage tester.
Neon lamp glows when 115 v. AC is ap-
plied by cheater cord, providing a check
on power to TV set. Size, 3l4x4x1". 295
With leads. DEALER NET.......

NEW . . . replaceable
Roll Chart prevents
obsolescence.

Check
3- and 4-Prong
Vibrators . . .
Faster,
Easier

VB2 ''VIBRA-DAPTOR™

Plugs into _any tube checker; ideal for
use with LC3 above. To check 6-v. vibra-
tors, set for 6AX4 or 6SN7; for 12-v.
vibrators. set for 12AX4 or 12SN7. Two
No. 51 lamps indicate whether vibrator
needs replacing. Instructions on front
panel. Steel case. Size, 114 x114x3" 275
DEALER NET.......oc0nne 33000

See your Parts Distributor NOW!

F'Turn page lor other
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Fig. 6. RCA 630TS IF strip is an example of early stagger-tuned design.

TV TUNERS

OVERHAULED

MAKES
ALL .- (:
MODELS PAYS

WARRANTY

PRESENT DELIVERY 1S
FAST SERVICE 48 HRS. ON MANY TYPES

VHF OR UHF TUNER OVERHAULED $Q Q5 gy Fricer include labor and minor

parts only, defective tubes and

UHF /VHF COMBINATION OVERHAULED $19.90 Ner  ormepricn T e

Forward defective tuner complete with tubes, shield cover and any damaged parts. Quote make
and model. We will ship C.0.D.—F.0.B. Chicago or Toronto.

Caille ‘77 Tuner Service 5710N. Western Ave. Chicago 45, lllinois

Suppliers of rebuilt TV Tuners to leoding monufacturers, technicians
& service dealers, coost to coast. Original and Only Complete TV I da:
Tuner Service covering the North American Continent. n Cunu CQ: — 152 MAIN ST., TORONTO 13, ONT.
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Each transformer has only one tun-
ing adjustment, and the resonant
frequency of the individual stages
is staggered in the conventional
manner. Resistive loading is em-
ployed to reduce the Q and broaden
the curve. An IF amplifier employ-
ing this type of transformer is shown
in Fig. 10. The main advantages
obtained from using bifilar trans-
formers are better immunity to noise
in the IF stages, and a reduced num-
ber of components.

Trap Circuits

Trap circuits used in video I[F

(B) Equivalent circuit.

Fig. 7. Complex interstage coupling
circuit employed in DuMont RA-105B.
shunt resistors (R1 and R2), just as
in the stagger-tuned circuits. The
trap circuits are not shunted since
they must have a high Q to insure
that they will trap out only a very
narrow band of frequencies.

The alignment of complex-type
IF circuits is a difficult task if only
a signal generator and VIVM are
used, since the response of the tuned
circuits is so broad that the center of
the response curve is almost im-
possible to locate. A sweep align-
ment procedure must be employed
to obtain best results.

An interesting variation of the
stagger-tuning method involves use
of a special type IF transformer
known as a bifilar-wound coil. The
primary and secondary windings of
this component are interwound in
the manner shown in Fig. 9. The
coupling approximates unity; there-
fore, this circuit is the equivalent
of the impedance-coupling network
used in the previously-mentioned

stagger-tuned circuit  (Fig. SB).
wwor  @=  @x R
6AG5 6AG5

% 2mn

g
®
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Fig. 8. Traps in second to third-IF
coupling circuit, DuMont RA-105B.
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amplifiers are designed to eliminate
undesired signals, including co-
channel sound, adjacent-channel
sound, and adjacent-channel picture
carriers. Generally, traps are con-
structed with very heavy gauge wire
to attain the high Q necessary to
trap out only the undesired signal.
They may take one of the three
forms shown in Fig. 11. The series-
resonant trap L26 in Fig. 11A is
connected from a point between the
plate and grid circuit to ground. At
its resonant frequency, the trap will
have approximately zero impedance
and will therefore conduct the sig-
nal to ground. At other frequencies,
the trap has a very high impedance
and therefore has little effect on the
signal. .

Fig. 11B typifies the design of a
parallel resonant trap. It is always
connected in series between the sig-
nal load, and either the grid or the
plate of the amplifier tube. Since it
has a high impedance at its resonant
frequency, it will oppose the transfer
of signal energy at this frequency.

Fig. 11C shows an absorption
trap. Its operation is based on the
fact that signals induced from L1 to
L2 react as though L2-C2 formed a
series resonant circuit. At resonance,
XL2 will cancel Xc2, and the cir-
culating current will be at maximum.
L2 and C2 will then absorb the
greatest amount of energy from L1
at that frequency. At other frequen-
cies, XL2 and Xc2 don’t cancel,
and- the trap absorbs little if any
signal from L1.

Accompanying sound traps, be-
sides being used to remove the
sound signal from the video IF chan-
nel, may also be utilized to supply
an input sound signal to the sound
IF amplifier. Refer to Fig. 6 and
note L7 in the plate circuit of the
mixer tube. The secondary of this
coil is an absorption-type trap; but,
instead of dissipating the absorbed
signal, it feeds it to the grid of the
first sound IF. Thus, in addition to
acting as a trap for the video IF
channel, it functions as a first IF
transformer for the sound channel.

Miller Effect

Designers of video IF stages must
take into account a phenomenon
known as Miller effect. Simply
stated, this is the variation of the
input capacitance in a tube as its
grid bias is varied. Earlier, it was

3RD VIDEQ IF
6CB6

2ND VIDEO IF
6CB6

Fig. 10. Circuit using a bifilar trans-
former has a minimum of components.
pointed out that the resonant fre-
quency of each IF stage was deter-
mined partly by the input capaci-
tance of the tube. Since the amount
of capacitance varies with bias
changes, we may likewise expect the
resonant frequency of the stage to
vary. An IF stage controlled by
AGC bias will change alignment
when the strength of the received
signal varies. In order to reduce this
effect, a small amount of degenera-
tion is inserted in each affected IF
stage by inserting a low-value (39-
to 47-ohm) unbypassed resistor in
the cathode circuit.

]

_L‘l

,

B+

(B) Parallel-resonant.

(C) Absorption.

Fig. 11.
types of

Examples of the three basic
trap circuits used in TV.
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Some manufacturers make good
use of the Miller effect by allowing
the response curve to shift as Miller-
effect capacitance varies. When low-
amplitude signals are being received,
the reduced AGC bias causes an in-
crease in the input capacitance. This
effect changes the IF response in
such a manner that both carriers are
moved up into a “higher-gain” posi-
tion on the curve. Although some of
the fine detail may be lost, snow is
materially reduced. This reduction
in snow content improves the pic-
ture more than a small loss of detail
degrades it. DuMont employs this
system in their RA-343 chassis, and
so does Westinghouse in recent sets
with “shifting 1F.”

Examples of Commercial IF
Circuits

IF amplifiers in use today apply
various combinations of the previ-
ously-described circuits to obtain
the proper IF response curve. Fig.
12A shows part of the IF amplifier
strip used in the Bendix T20 chassis.
The input to V3 is through C26 and
L20, which form a series-resonant
circuit at 43 mc. A 12K resistor
(R26) loads L20 to reduce the Q
and broaden the response of the cir-
cuit. An absorption trap, resonant
at 41.25 mc, is coupled to L20 to
prevent excessive sound-carrier am-
plitude. Each successive stage is
coupled with bifilar-wound  coils
which are stagger-tuned to produce
the over-all response curve shown
in Fig. 12B.

The same fundamental circuit is
used in most types of recent-model
sets, except for minor variations in
resonant frequency, loading resis-
tors, and trap circuits. The DuMont
RA-365 differs only in the input to
the first IF stage, as shown in Fig.
13. This set contains two traps
which, at first glance, may appear to
be parallel-resonant circuits and
therefore not traps at all. However,
careful analysis of the circuit reveals
that, while the traps are parallel-
resonant circuits at some frequency,
each is effectively an inductance at
either the sound IF or adjacent-
channel sound frequency. Each in-
ductance is in series with a small
capacitor, thereby forming series
resonant circuits at frequencies of
4125 and 47.25 mc.

An interesting variation—in real-
ity, an application of an early radio
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circuit—is used in the Emerson re-
flex IF amplifier shown in Fig. 14.
The second video IF amplifier (V4)
also serves as a sound IF amplifier
in the following manner. The 4.5-
mc sound output is taken from the
secondary of a special transformer
in the video-detector output circuit,
and is fed back to the grid of V4
through L8 and the secondary of
L7. The plate circuit of V4 has two
resonant circuits, L9A (tuned to the
conventional frequency of 42.6 mc
for the picture and sound) and L9B
(tuned to 4.5 mc for the sound IF).
The signal developed across L9A, a
bifilar IF transformer, is fed to the
following video IF stage, while the
signal across LIB is fed to the 5U8
sound limiter (which functions as a
second sound IF stage). Since the
signals are of widely different fre-
quencies, there is no significant in-
teraction between them.

A Word About IF Servicing

If a part failure in the IF strip
brings about a complete loss of
video and sound, the trouble can
usually be located without too much
difficulty. Techniques such as tube
substitution, signal tracing (or in-
jection), and voltage or resistance
checks of suspected stages are
especially helpful. It is often much
harder to solve service problems in-
volving only a moderate distortion
of the IF signal, because the IF
trouble is likely to masquerade as a
sync, video, sound, or AGC defect.
To add to the confusion, a faulty
AGC system can make the IF strip
behave as if it were defective. In
case you suspect IF signal distortion,
here are two tests which should be
made immediately: Check all IF

1ST VIDEO IF
6CB6
FROM
MIXER 45.75 me =_ mm
o a
42, 25 m¢ 82000
| 1
= p
S1lmmiz2 L 1 mmf o
BOTTOM TopP
SLUG SLUG =
W W T0AGC
=15 = 47.25 me
- b=y .
f mmf
mm a2 ADJ. SOUND
me
1 SOUND 1
= TRAP =

ISTVDEO F g5z me

o mmnn . (®ecss

T0 AGC
(A) Schematic of input circuit.

45.8 m¢

(B) Over-all response curve.

Fig. 12. Video IF strip of Bendix T20.

amplifier tubes for grid-circuit de-
fects as well as for transconduct-
ance; and try connecting an adjust-
able DC voltage source (bias box)
to the AGC line in an attempt
to override any faulty action of the
AGC system.

In some cases, you will finally
come to the conclusion that the IF
strip needs realignment. With a little
practice, you can recognize a mis-
aligned receiver by observing the
picture as you turn the fine tuning
control; however, for a really posi-
tive indication as to whether or not
the IF strip is properly aligned,
nothing beats a quick check of the
over-all IF response curve with a
scope and sweep generator. It’s well

worth the short time it takes. A
SOUND [F 1O SOUND
2ND VIDEQ IF  LIMITER
3CB6 n 42.6 mc
ﬁ( 45,2 m¢ 5 120 uf ToP 10 3¢
o VIDEO IF
3 5‘6K
@Wa =
ﬂ(d.S me
OR
-[470 Eagxs
mml
VIDEO DET @ 4700

125v

Fig. 13. Video IF input circuit in the
DuMont RA-365 contains two traps.
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Fig. 14. Emerson 1138 employs a video
IF stage also as a reflex sound IF.




Streamlined Synchroguide
(Continued from page 35)

er-type circuit works in just the op-
posite manner. Its sinusoidal portion
has just passed the negative peak
and is positive-going at the end of
trace time. The resulting steep in-
crease in plate voltage of the triode
oscillator tube helps to regulate the
time at which tube conduction be-
gins during each cycle, in addition to
preventing early triggering by noise
pulses.

Going on to the AFC tube, we
shouldn’t expect to find any signifi-
cant waveform at its cathode (pin
3) because of the bypassing action
of C2 and C3. The plate (pin 1)
will likewise be free of signals be-
cause it is tied directly to B--.
However, a conventional “pulse-
width AFC” waveform (W5) will
be produced at the grid when the in-
put sync pulse W6 combines with an
integrated sawtooth wave fed back
from the oscillator circuit.

The waveform sequence in Fig. 7
shows graphically what happens in

|
:
|
|
:
=1

DURATION OF
SYNC PULSE

|
1

(A) Oscillator slow, but in sync.
(B) Oscillator at correct frequency.
(C) Oscillator fast, but in sync.
(D) Out-of-sync condition.

Fig. 7. AFC grid waveforms (WS5).
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the grid circuit when the feedback
signal undergoes a phase shift with
relation to the sync-pulse signal.
Waveforms A, B, and C were taken
with the receiver in sync and the os-
cillator running under the following
conditions: (A) At the “slow” end
of the hold-control range; (B) very
close to the center of the range; (C)
at the “fast” end of the range. Wave-
form D corresponds to a condition
in which the picture slips out of
sync and a horizontal-blanking bar
appears in the center of the screen.

As you will note, the sync pulse
normally arrives while the feedback
signal is passing through the steep
negative-going portion of its cycle.
If the oscillator tends to run too
slow, the pulse occurs relatively
early in each cycle of the feedback
signal. It then “rides high” on the
crest of the modified sawtooth wave
(as in waveform A) and drives the
AFC tube into heavier-than-normal
conduction. Cathode current of this
tube, flowing through R3, R5, R6
and R1 in series, produces a positive
bucking voltage which decreases the
bias on the oscillator tube in order
to speed up the operating frequency.

Whenever the oscillator tends to
run too fast, the sync pulse arrives
abnormally late in the feedback sig-
nal’s cycle. It then serves to increase
the negative voltage on the grid of
the AFC tube—thereby slowing
down the oscillator and keeping it
in sync.

The AFC stage can maintain con-
trol over oscillator frequency only as
long as the sync pulse occurs within
the retrace period of the sawtooth
wave. Sometimes, just past the end
of the lock-in range, the picture
tends to assume an out-of-phase
condition in which a horizontal-
blanking bar is displayed in mid-

screen. This symptom corresponds
to D in Fig. 7, where the sync pulse
occurs midway in the positive-going
slope of the feedback signal.

Voltage Readings

Let’s take a round of DC voltage
measurements with a VTVM to see
what the normal readings should be
in this new Synchroguide circuit.

EIl, the output-tube grid voltage,
may be conveniently measured at
lug E of the printed-wiring board.
The reading between this point and
ground will be about -25 to -35
volts, depending on drive-trimmer
setting and condition of the receiver.
Note that the total bias on the output
tube will actually be greater than the
grid-to-ground voltage, since a small
positive potential will be developed
across the cathode resistor of the
6DQO6A.

E2 (oscillator plate)
constant at about 120 volts.

E3 (oscillator grid) varies by
only a couple of volts over the en-
tire range of the hold control. The
nominal value is about -55 volts.

E4 (oscillator cathode) is only
about a quarter of a volt above
ground, since very little voltage is
developed across the low resistance
of the coils which form the ground-
return path for the cathode.

E5 (AFC grid) is a tricky voltage
to measure, since even a VIT'VM will
load the circuit and may knock the
oscillator out of sync. If it does this,

remains

. E5 will be close to zero. At some

settings of the hold control, an at-
tempt to measure E5 will just cause
the picture to shift slightly, and a
reading of more than +5 volts will
be obtained. By rotating the hold
control while keeping the meter con-
nected to the grid, you should be
able to keep the picture synchro-
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nized over a grid-voltage range of
approximately -2 to -8 volts.

E6 (AFC cathode) is highly posi-
tive—much more so than in the
older - type Synchroguide circuit.
Therefore, the meter should be
placed on the +75-volt or higher
scale to check E6. Placing the test
probe on the cathode may detune
the oscillator, but this situation can
be corrected with the hold control.
You should be able to vary cathode
voltage from about 445 to +65
volts between the “oscillator fast”
and “oscillator slow” ends of the
hold-in range.

Alignment and Adjustment

Now that the horizontal frequency
slug has been eliminated, alignment
of the Synchroguide oscillator con-
sists mainly of adjusting the wave-
form slug for maximum picture
stability. During this process, the
horizontal hold control is placed
within the correct portion of its
range.

In the earlier-type circuit, proper
setting of the waveform slug was
determined by direct observation of
the waveshape of the oscillator-plate
signal (Fig. 4). Since none of the
signals in the new circuit give such
a clear-cut indication of proper
alignment, the slug-adjustment pro-
cedure is now carried out by watch-
ing the effect on the picture. Since
no scope is required, the horizontal
section can be aligned without re-
moval of the chassis from the cab-
inet.

Here is a quick run-down of the
alignment sequence: Short out the
waveform coil by placing a jumper
between the two lugs indicated in
Fig. 2. Disable the AFC stage by
grounding its grid; the easiest way to
do this is to stick a soldering-aid
tool into the test jack at pin 2 of the
6CG7 socket, and then ground the
tool to chassis with a clip lead. Next,
adjust the hold control for a reason-
ably steady picture—or for a sort of
“horizontal roll” effect with an ab-
sence of diagonal tearing. Discon-
nect the jumper from the waveform
coil, and adjust the slug to restore
the steady or “rolling” condition.
Finally, remove the short from the
AFC grid and lock in the picture by
means of the hold control.

Of course, adjusting the drive
trimmer is part of any good horizon-
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experimenting, instructing and production.

?‘_‘“TF\ & Co.,
ORDER THROUGH YOUR

.
Substitute a
e transformer

® capacttor

% Makes connections instantly!
* Won't pull off!
# Insures positive contact!

No. 71.1..5UB....Only 69%.
Six Colors!-for Easy Lead -Identification

Canadian Rep.: Len Finkler
Toronto, Ontario

PFARTS DISTRIBUTOR

E-I-HDOK TEST PRODUCTS
Bept. F. 1536 Woodburn Ave
Coavinglan, Ky

SLIP WIRE IN "PIN-PLUG,
INSERT IN TOOL, AND SQUEEZE
JOB 15 DONE

Useful in making hi
fi, audio and sound,
radio, phono, and
TV equipment con-
nections.

Here’s a handy new crimping tool for mak-
ing audio pin-plug connections without sol-
dering. The insulated conductor is simply
inserted through the pin. A squeeze of the
crimper finishes the job—provides a real solid
electrical connection. Braided shield ground
connections are easy, too. The other end of
the c¢rimping tool is used to push on a
copper C-ring clamp, eliminating soldering
that melts heat-sensitive inner insulation.

“PIN-PLUG"
CRIMPER

oy

USE END OF BLADE

O AS SCREWDRIVER

= :

USE END OF TOOL TO
PUSH ON GROUND CONNECTOR

=2
P

1IT'S DANDY . . , IT'S HANDY
“you'll like it"’

Available at your parts distributor.
Another fine product from:

Mfg. Co.
9853 Chalmers,
Detroit 13, Mich

SERVICE RADIO and TV

FAST!?

HANDLE MORE JOBS...

MAKE MORE MONEY ~

TIME and know-how are your two
best servicing tools. Are you making

the most of them? Théese two

Gernsback Library books show you

how. Now spot hundreds of tough

TV and radio troubles in seconds. Fix
them in minutes. With these handy
alphabetized listings of symptoms,
troubles and cures you can tame

the toughest “dog.” Complete,
cross-referenced where necessary.
Hundreds of helpful photos, schematics,
and troubleshooting charts. Be the

most successful technician in your
neighborhood—keep these two books

on your workbench. Watch your
servicing time speed up and

your income climb! Get your copies today.

OTHER HELPFUL G/L BOOKS
Paper cover editions

No. 81 Printed Circuits ... . ... $2.90
No.77 Guide to Mobile Radio ... ... $2.85
No. 76 Servicing Transistor Radios ...... $2.90
No. 72 Oscilloscope Technigues . ....... $2.90

No. 68 TV and Radio Tube Troubles ... $2.90

No.65 Servicing Color TV street

No.62 TV—It's a Cinch . $

No. 59 Servicing Record Changers . . .$2.90 city _Zone___State
T S TR R [T O A TS AN | i o s e i e e o e o s
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RAPID TV REPAIR — G/L Book Ne. 60
RAPID RADIO REPAIR — G/L Book No. 78
By G. Warren Heath
Paper covered editions $2.90 ea.
Deluxe hard-cover editions $4.60 ea.

SEE YOUR DISTRIBUTOR OR
Mail this coupon today

GERNSBACK LIBRARY INC., Dept. 119, PF |
154 West 14th St.
New York 11, N. Y.

Please send me the hooks
helow postpaid

No. 60 ] hard cover

|

|

|

|

|

|

I [ paper cover
: No. 78 [ hard cover
|

|

|

|

|

|

|

[ paper cover

o8 On Ot On
;68 165 [J62 [O59

please print

e e S —— — ———— —— — — — —— —
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NOW, VIBRATORS
and PORTABLE
RADIO BATTERIES

also

self-
service
checked

ALL

on the
NEW

V13C Ttuse TesTer

Now, profits on self-service testing
multiply. New V13C tests car ra-
dio vibrators {6 and 12-volt] and
poertable radio batteries {1.5 to 90
volts} in addition to over 800 TV.-
radio receiving tubes| New 3-color

panel makes tests —
=

easier than ever for

customers. VI13C
Counter-Type, only
$159.50; Vi3 Floor-
type with 5-drawer
storage base, only
$199.50,

Model
v-13

Write |VIS -U-ALL
PRODUCTS CO.
643 EASTERN, S.E.
GRAND RAPIDS 6,
MICHIGAN

for
Details

BUSINESS BUILDING TEST EQUIPMENT FOR SERVICE DEALERS

the ANSWER T0
" NOISY CONTROLS
| and SWITCHES

) over

12 YEARS OF
PROVEN SUPERIORTY

w2, the poorest substitute . . .
Supplied in Spray can and 2, 4, 8 oz. bottles

=% - QUIETROLE

TV Tenail

COMPANY, INC.

SPARTANBURG, South Corolina
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tal sweep alignment. Instructions
usually tell you to tighten the trim-
mer until a “wrinkle” or vertical
white line appears through the mid-
dle of the picture, and then to back
off until this drive line just disap-
pears. Sometimes, however, this in-
dication is not sufficiently clear to
let you make the drive adjustment
with complete confidence. In such
cases, try hooking up a scope and
viewing W1 (Fig. 1) while you turn
the trimmer. Tighten down the screw
until the positive peaks of the wave-
form become noticeably more flat-
tened; then back off until the distor-
tion disappears. After completing
this adjustment, check the cathode
current of the output tube. A normal
value for these 110° sets is 125 ma.
If current seems excessive, try tight-
ening the trimmer slightly. Suspect
trouble if the trimmer adjustment
does not bring the cathode current
down to the prescribed level without
putting a drive line in the picture.

Service Pointers

Since the revised Synchroguide
circuit works fundamentally the
same as the previous version,
trouble-symptom analysis is similar
for both designs. For example, the
picture distortion known as “hunt-
ing” or “pie-crust effect” is most of-
ten produced by defective compo-
nents in the AFC cathode circuit;
random-frequency operation or
“Christmas-tree effect” is commonly
due to leaky or off-value capacitors
in the oscillator stage; and drifting
of oscillator frequency is usually
caused by leakage or gas in the
6CG7 or by a heat-induced change
in the value of some associated com-
ponent.

Judging from the parts lists of the
newest RCA receivers, the capaci-
tors in the horizontal section have
been chosen with an eye toward pro-
tecting the oscillator against frequen-
cy drift and other subtle defects. In
the future, this should minimize the
need for a serviceman to resort to
the “shotgun blast” repair technique
—wholesale replacement of all ca-
pacitors in the oscillator circuit.

The latter method can cause more
trouble than it cures, if replacements
are not selected with care. Here are
a few capacitors which you may not
have in stock, but should obtain if
the need arises: A highly stable

www americanradiohistorv com

.01-mfd tubular unit (C6) with My-
lar and styrene dielectric; two 1000-
volt types (C5 and C8) with 5%
and 10% tolerance ratings; and an
N750 ceramic disc capacitor (C4)
with a negative temperature coef-
ficient to counteract drifting of oscil-
lator frequency during warm-up. A

STATEMENT REQUIRED BY THE ACT OF AUGUST 2,
1912, AS AMENDED BY THE ACTS OF MARCH 3,
1933, AND JULY 2, 1946 (Title 39, United States
Code, Section 233) SHOWING THE OWNERSHIP,
MANAGEMENT, AND CIRCULATION OF PF REPORTER
published monthly at 2201 E. 46th St., Indianapolis
6, Ind. for October 1, 1959,

1. The names and addresses of the publisher, ed-
itor, managing editor, and business managers are:

_Publisher: Howard W. Sams, 2201 E. 46th St., In-
dianapolis, Ind.; Editor: Verne M, Ray, 2201 E. 46th
St., Indianapolis, Ind.; Managing Editor: None; Busi-
ness Manager: Mal Parks, Jr., 2201 E. 46th St.,
Indianapolis, ind.

2. The owner is: (If owned by a corporation, its
name and address must be stated and alse immedi-
ately thereunder the names and addresses of stock-
holders owning or holding 1 percent or more of
total amount of stock. If not owned by a corpora-
tion, the names and addresses of the individual own-
ers must be given. If owned by a partnership or
other unincorporated firm, its name and address, as
well as that of each individual member, must be
given.)

Howard W  Sams & Co., Inc., 2201 E. 46th St.,
Indianapolis,” Ind.; Alan S. Brengle, 28423 Kendal-
wood Dr., Farmington, Mich.; Jean B. Eldred, Redwood
Drive, Franklin, Ky.; Paul F. Grubbs, 925 N. Audubon
Rd., ‘Indianapolis, Ind.; Edward D. James, 122 E.
Michigan, Indianapolis, Ind.; Harold Knox, Zionsville,
Ind.; J. A. Milling, 7905 Morningside Or., Indianapo-
lis, Ind.; Mrs. Lucile Overbay, 5768 Washington 8lvd.,
Indianapolis, Ind.; Raffensperger, Hughes & Co., 20
N. Meridian, Indianapolis, Ind.; James R. Ronk,
6160 Primrose Ave., Indianapolis, Ind.; Howard W.
Sams, 414 Kessler W. Dr., Indianapolis, Ind.; Donald
B. Shaw, 3419 N. Pennsylvania, Indianapolis, Ind.;
?enjamin T. White, 120 E. Market St., Indianapolis,
nd

3. The known bondholders, mortgagees, and other
secarity holders owning or holding 1 percent or
more of total amount of bonds, mortgages, or other
securities are: (If there are none, so state.)

Armer F. Ahlstrand, 335 Wilty Ave., Rockford, 1l ;
Associates Life Insurance Co., 111 Monument Circle,
Indianapolis, Ind.; Ad Auriema, 89 Broad Street, New
York, N. Y.; Charles R. Barker, P.0. Box 384,
Fredonia, N. Y.; John D. & Ruth E. Baur, 3239 Suther-
land, Indianapolis, Ind.; Mary M. Benham, 215 N.
Senate, Indianapolis, Ind.; Bertha & Frieda 8in-
ninger, 3510 Watson Rd., Indianapolis, Ind.; Ralph
T. Brengle, Potter & Brumfield, Princeton, Ind.;
Bruce & Lorraine Cumming, 6029 W.. Belmont, Chicago.
II.; Glen Dial, 812 Truman St., N. E., Albuquerque,
N. M.; Herbert J. Farr, Jr., 3297 Enderby Rd., Cleve-
land 20, Ohio; Paul F. Grubbs, 925 N. Audubon, In-
dianapolis, Ind.; Elmer C. Hodges, 1100 Union St., San
Francisco, Calif.; Joconat & Co.-Dept. 551, 3911
Prairie Lane, Prairie Village 15, Kansas;, M. S. Kiver,
900 Fairview Rd., Highland Park, Ill.; Grace Knox, 505
W. Oak St., Zionsville, Ind.; Harold S. Knox, Zions-
ville, Ind.; Michelle Fern Koplow, 7035 N. Meridian,
Indianapolis, Ind.; Robert J. Lewis, 5800 Lawrence
Dr., Brendenwood, Indpls. 26, Ind.; Fernanda D,
Milling, 7905 Morningside Or., [ndianapolis, Ind.;
Margo Milling, 7905 Morningside Or., Indianapolis,
Ind.; Jack 8. Moore, 128 W. Worth St., Worthington,
Ohio; Melvin R. Moser, 864 McGill St., Orrville, Ohio;
Frieda & Harold Neil, 5026 N. Hillside, Indianapolis,
Ind.; Lucile Overbay, 5768 Washington 8lvd., In-
dianapolis, Ind.; Mrs. Norman A. Perry, Sr., E. Shore
Dr., Culver, Ind.; Edward E. Petri, Guaranty Bldg.,
Indianapolis, Ind.; James R. & Phylis M. Ronk. 6160
Primrose, Indianapolis, Ind.; O. T. Smith, W. 918
Long Point, Culver. Ind.; Kenneth Swan, 4243 Broad-
way, Indianapolis, Ind.; Typographic Service Co., Inc.,
218 N. Senate St., Indianapolis, Ind.; Charles W. Van-
denbark. P.0. Box 55266, Indianapolis, Ind.; The
Estate of Lynne Ann Wavering, Continental-lllingis
Bank & Trust Dept.; 231 So. LaSalle, Chicago, 1ll.;
Benjamin T, White, 120 E. Market, Indianapolis,
Ind

4. Paragraphs 2 and 3 include, in cases where
the stockholder or security holder appears upon
the books of the company as trustee or in any
other fiduciary relation, the name of the person or
corporation for whom such trustee is acting; also the
statements in the two paragraphs show the affiant’s
full knowledge and belief as to the circumstances
and conditions under which stockholders and security
holders who do not appear upon the books of the
company as trustees, hold stock and securities in
a capacity other than that of a bona fide owner.

(Signed) MAL PARKS, Jr., Rus. Mgr.
Sworn to and subscribed before me
this 30th day of September, 1959
(Seal) Mary Helen Whipp, Notary Public




For further information on any of the following items, circle
the associated number on the Catalog & Literature Card.

Soldering-Gun Heat Control (43J)

Tip temperature of a solder-
ing gun can be made low
enough for safe use on printed
_ wiring boards, if line current is
o EgaEs T fed to the gun through the
A i 5 Gunchoke manufactured by
Flectric Soldering Iron Co.,
Inc. The device can be ad-
justed to produce a tip tempera-
ture of either 500° or 600°.
Models are available for use
with all popular types of guns.

Tuner and Control Cleaner (44J))

qa A tuner and control cleaner
e called Rx, manufactured by
i Superex Flectronics, contains a
“detergent - lubricant”  which
coats the contact surfaces and
provides a cleaning and lubri-
cating action each time the con-
tacts are actuated. The net price
of $1.19 per 6-0z. aerosol can
includes a detachable injector-
type applicator.

Portable Phonographs (45J))

CBS FElectronics announces a
new Harmony line of portable
phonographs, to be marketed
exclusively through the com-
pany's parts distributors. Model
220 (shown) is a stereo unit
with four-speed changer and
twin 5" speakers: its list price
is $79.95. Two other stereo and
two monophonic models are
also available in a price range
of $24.95 to $99.95.

CRT Brightener Deal (46J)

A special promotional pack-
age offered by Perma-Power in-
chiudes 12 Vu-Brite picture tube
brighteners and a windproof
cigarette lighter, all packed in-
side a bag made of heavy-
gauge clear plastic. The cost is
$9.95—the regular net price of
the 12 brighteners. The service-
man may choose units for either
series-string or parallel-filament
operation.

$100.00 CASH REWARD
... for the location of anv of the following stulen receivers:

Admiral, serial Nos. 7-147559, 7157997, 7231556, and 6-782330: General blec-
tric, serial Nos. 256754, 256852, 256967, 257983, and 258239; Philco, scrizl Nos.
BC-5008, 549813, and 7152708,

Contoct by phone or wire, Corl C. Schmidt, Inspector of Detectives,
Indianapolis Police Dept., Indianapolis, Ind.

Cartridge replacements ahead!

now original equipment on

leading STERED sets

The STERIEO single-element ceramic cartridge
is now used as original equipment by a number
of leading manufacturers of packaged stereo
systems. The names of these O.E.M.s using
STERIEQ and the corresponding part numbers
are available from your Erie distributor. He
can also furnish you with complete stocks of
this high-quality, high-profit cartridge.

Audio engineers specify STERIEO because it
delivers the three most important qualities of
stereo ... balanced channel outputs, high channel
separation, full frequency response.

But test STERIEO yourself. Compare its
quality and compare its low price . . . dual
stylus—sapphire/sapphire conversion kit only
$8.95 list; replacement unit, $6.95 list. Then rec-
ommend STERIEO to your customers for all

their stereo work —replacement and conversion.

STOCK UP NOW

For the name of vour Erie distributor write 1o:

Electronics Distributor Division

ERIE RESISTOR CORPORATION
Erie, Pennsylvania
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High-Value Ceramic Capacitors (47))

78"
e

R applications) are now being exact plug-in replacements for
0z supplied in three new values of vacuum-tube rectifiers. Of
+80-20% .03, .04 and .05 mfd, all rated special interest to radio-TV
at 600 WVDC. Measuring 7" servicemen are Type ST-I

in diameter and 7" thick, the (which replaces the 6X4 and

- new units are impregnated with 12X4); the ST-2 (which re-

! high-melting-point wax, and are places the SY3GT, 5U4GB,
—ol % sealed in a coating of Durez SAW4, etc.): and the ST-3

Centralab “DD" Series Hi-
Kaps (ceramic disc capacitors
for bypass, coupling and filter

resin.

Stereo Tape Deck (48))

The Arkay / Harting MS-5
tape deck provides stereo re-
cording and playback at either
334" or 74" per second. Metal
guards prevent vertical move-
ment of the tape as it passes
over the heads. Other specifica-
tions include a 2" diameter
capstan, push-button controls,
dimensions of 124" x 1414” x
6% ", and a price of $129.95.

Miniature Electrolytics (49J)

Fifteen electrolytic capacitors,
comprising five of the most
popular values used in current
models of transistor radios, are
packaged in the Pyramid No.
515 Transistor Radio Mainte-
nance Assortment. Contents in-
clude four 6-mfd, four 12-mfd,
three 25-mfd, two 50-mfd. and
two 100-mfd units, all rated at
12 WVDC. Net price, Lomplete
with clear plastic box, is $7.70.

Silicon Power Rectifiers (50J)

International Rectifier has in- ™
troduced a new series of seven
silicon  rectifiers designed as

(which replaces the 6X5. 0Z4,
and similar types).

Antenna Mounting Feature (51J)

All models in the Clear Beam
line of do-it-yourselt antenna
kits are equipped with Miracle
Mount brackets which are
adaptable to many different
types of installations. They may
be used as a base for a roof-
mounted antenna, fastened to a
wall, or adjusted to form right-
angle braces which serve us
firm points of attachment for
straps or cables in chimney-
mount installations.

Phono Cartridge Display Rack (52J)

A dispenser rack with a gold, white and blue finish, accom-
modating 35 phono cartridges and 29 needles, is belng oftered
to dealers by Sonotone. The unit can be employed as a free-
standing counter display, or else mounted on a wall; in addi-
tion, two or more racks can readily be stacked to provide
greater storage capacity. Furnished with the dispenser is a
reference chart of Sonotone stereo cartridge replacement data.

YOU CAN ALSO DO

THE BIG JOBS WITH WIZARDS

THE WIZARD 300~

ELECTRO-MAGNETIC
COUPLER FOR ALL
SINGLE ANTENNA
MULTIPLE-OUTLET
SYSTEMSINTV

HOUSING PROJECT - 2,548 Wizards In-

FLAT LINE

*Pat. Pend

HOME - 7 Outlets - One Antenna - No
Amplification: Residence of Bob Barker,
MC of the popular daytime NBC show

stalled To Date: L.A. Housing Authority,
Los Angeles, California.

g
Lt

Truth Or Conseguences.

1 $1.95

LIST PRICE

The high electrical
efficiency of the Wizard
300 is proven in many
instaliations where more
than thirty receivers are
being operated from a
single antenna without
amplification.

APARTMENT 39 Outlets Une Antenna
-No Amplification: The Del Rio-10236
0ld River School Road, Downey, Calif

Information on any of the ahove fnb.s» and a brochure covering
Wizard System installations is available. Write Dept. PF119

HOTEL- 120 Outiets—One Antenna One
Amplifier: The Montecito -6650 Frank-
lin, Hollywood, California.

94 PF REPORTER/November, 1959
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APARTMENT-48 Qutlets-Two Antennas
(24 Qutlets each) - No Amplification:
The Paramount Riviera - 12447 Para-
mount Blvd., Downéy, California.



Controlled Pickup Arm (53J)

The Connoisseur stereo tone
arm, imported from Britain by
Ercona, features “cushioned
control”—a system in which the
arm is gently lowered or raised
by rotation of a knob. Arm
léngth is 10%4”; stylus force is
3 gm. The unit comes equipped
with a ceramic pickup having a
.6-mil diamond stylus and an
output of 20 mv (into a 50K-
ohm load). Price is $59.50.

Batteries (54J)

Hermetically - sealed nickel -
cadmium batteries, which can
be repeatedly recharged, have
been announced by Burgess
Battery Co. Basic 1.25-volt
cells are stacked together (using
a conductive silver wax) to
form various battery types.
These “building block™ cells
are made in six sizes having
different current capacities. Sin-
gle-cell batteries are also avail-
able in Sizes AA and D.

Four-Track Tape Heads (55J)

A set of heads for conversion
of dual-track tape recorders to
four-track stereo operation is
available from Robins. The new
record-playback head, Model
5Q8, which is electrically and
mechanically interchangeable
with Robins M/M B&L Series
heads, has a list price of $30.
A companion unit, the four-
track Model 9QE3 erase head,
is priced at $14.

Cabinet (56))

Akro-Mils storage cabinets
for small parts are fitted with
clear plastic drawers 2” high
and 11”7 deep. Two drawer
widths, 3” (M3 Series) and 4”
(M4 Series) are available. Fea-
tures of individual drawers in-
clude a stop tab at rear, full-
length runners, label slots, and
adjustable inner partitions. The
welded steel cabinets are made
in various sizes holding from 6
to 60 drawers.

Stereo Styli  (57J)

An improved Mk Il version
of the Pickering T-Guard sty-
lus, for Model 371 Stanton
Stereo Fluxvalve cartridges, of-
fers higher output (now 12 mv
per channel) and thus a better
signal-to-noise ratio. A built-in
shock-absorbing feature also
provides controlled (ie., self-
regulating) compliance. Model
D3707A, with a tracking-force
range of 2-5 gm for transcrip-
tion arms, and D3707C, with a
range of 3-7 gm for changers,
have .7-mil diamond tips; Model
S$3727 MkIl has a 3-mil sap-
phire.

Nut Driver—
\Voltuge Checker & Probe
Utility Set

you get

Two New Design VACO Nut
Drivers (1/4” and 11/32")
.| Plus Brand New Voltage
=+ Checker & Probe

A $2.50 Value

Only slo79 Net

GET ACQUAINTED OFFER: We make this unique
offer for a LIMITED time only to acquaint you
with VACO'S beautiful new line of Nut Drivers
with full polished chrome shafts, colored-for-
size handles and extra hard sockets that WON'T
round out. Get your set, today!

You'll find a
hundred uses for
this probe. It's a voltage
checker, electric tester,
etc. Full instruc-
tions included.

See Your Parts Jobber or Write

VACO PRODUCTS COMPANY, 317 E. Ontario St. Chicago 11, llinois

In Conoda: Atlas Radio Corp., Toronto 1%, Ontario

Folding platform
is 1312 x 242"
—attaches instant-

ly

SEND postcard for full information
on our complete line TODAY!

2103 N. 12th St.

onl.y) $9.95.

STATION WAGON & PANEL PICK-UP
i appliance dolly

YEATS Model No.
Aluminum alloy
Height 47

Weight 32 Ibs,

Only 47" tall, this new YEATS dolly is
designed for TV and appliance men
who make deliveries by station wagon
or panel truck. No need to detach appli-
ance for loading into the “wagon” or
pick-up . . . the YEATS “Shorty” will
slide into your vehicle with ease.
Has aluminum alloy frame with
padded felt front, quick fastening
(30 second) strap ratchet, and
§ endless, rubber belt step glide.
* New YEATS folding platform at-
 tachment, at left, saves back-
breaking work handling TV
chassis or table models. Call
your YEATS dealer today!

"Euenlas?” covirs & pADS

YEATS semi-fitted covers are
made of tough water repellant
t fabric with odjustable web
straps and soft, scratchless
white flannel liners. All shapes
and sizes—Write,

(Platform

Furniture Pad

Tv Cover

appliance dolly

sales co.

Milwauvkee, Wis.
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CATALOG AND LITERATURE SERVICE

ANTENNA SYSTEMS

1J. ANTENNA SPECIALISTS — 16 - page
catalog plus data sheets on complete line
of communications antennas and acces-
sories, including stationary, mobile, and
portable types.

2]. CLEAR BEAM—Information on Miracle
Mount “do-it-yourself” antenna kits. See
ad page 63.

3]. JFD — New 24-page catalog of UHF,
VHF, FM and indoor TV antennas and
accessories, plus hi-fi speakers and TV
accessories. See ad page 12.

4]. JERROLD—16-page booklet on the amp-
lified TV-FM Home System shows how to
obtain optimum TV and FM reception
using a number of outlets throughout the
home. See ad page 75.

5]. TACO — Revised price list and catalog
sheets on antennas, accessories, and FM
promotion kit. See ad page 74.

AUDIO & HI-FI

6]. ASTATIC—Catalog 33-3 containing com-
plete listing and descriptions of cart-
ridges, microphones, pickups, and needles.
See ad page 9.

7]. CLAROSTAT—Form 75177301C, with
data on line of sound system controls, in-
cluding T- and L-pad combinations, con-
stant-impedance attenuators, etc., plus
diagrams showing typical applications
and wiring instructions. See ad page 21.

8]. ELECTRO-VOICE — Catalog #136 for
1960 in a new two-section binding. Sec-
tion one covers hi-fi products; section
two describes microphones, commercial
sound (public address), RME communi-
cations equipment, and replacement phono
cartridges. See ad page 25.

9]. PHILCO—Catalog for full line of new
speakers covering every application. See
ad page 44.

CAPACITORS

10]. MALLORY—New 28-page capacitor cata-
log in step-down wall-chart form. See ad

pages 26-27.
11]. SPRAGUE Large, 2-color Ceramichart,
with circuit diagrams showing typical

ceramic capacitor applications in radio
and TV, plus color-code specifications for
ceramic and molded mica capacitors. See
ad page 10.

CARTRIDGES & NEEDLES

12]. ERIE — Brochure with description and
full technical specifications on the
StERIEo cartridge, plus literature on the
“PAC” audio amplifier kit for converting
any record player to stereo. See ad page
93,

SEMICONDUCTORS

13]. INTERNATIONAL RECTIFIER—Bul-
letin SR-208 describes 2E4 and 5E4 sili-
con diode rectifiers; also, Bulletin JB-
510, which describes silicon TV replace-
ment rectifiers and hi-density selenium
stacks. See ad page 61.

14]. SAMPSON — Component catalog and
transistor literature. See ad page 53.

FUSES

15]. BUSSMANN—Completely new television
fuse chart describing proper fuses to use,
how they are mounted, and which cir-
cuits they protect. See ad page 47.

SERVICE AIDS

16]. CHEMTRONICS — Flyers describing
complete line of electronic servicing
chemicals, including No-Arc high-volt-

age insulator. See ad page 80.

17]. E-Z-HOOK—Convenient reference sheet
titled, “How to Build the Five Most Use-
ful Scope Probes,” with schematics, me-
chanical component layouts, etc. See ad
page 91.

18]. YEATS — Literature describing alumi-
num-alloy appliance dollies and padded
appliance delivery covers. See ad page
95,

SPECIAL EQUIPMENT

19]. ACME—New catalog entitled, “Variable
Voltage Adjustors,” discusses high and
low line voltage problems, and tells you

. how to select the right Voltage Adjustor
for the job. See ad page 70.

20]. ANTRONIC CORP.—Literature on An-
chor NEV-A-BREAK SOC-KIT, the re-
placement socket for CRT testers.

21J. ATR — Brochure describing customized
Karadios for small import cars and com-
pact American cars. Eight models avail-
able. See ad page 14.

22]. BULLDOG — Literature on Electrostrip,
the new multi-outlet assembly that lets
you position AC line outlets as needed.
See ad page 52.

23]. PERMA-POWER — New catalog sheet
illustrating and describing the Automatic
Voltage Regulator and its uses in elimi-
nating picture flutter, shrinking, flop-
over, loss of brightness and other similar
TV troubles. See ad page 46.

TECHNICAL PUBLICATIONS

24]. GERNSBACK—Descriptive literature on
Gernsback Library books. See ad page 91.

25]. HOWARD W. SAMS — Literature de-
scribing all Howard W. Sams publica-
tions covering servicing of radio, TV, hi-
fi, etc. Includes data on “Tube Location
Guide,” “Printed Circuit Diagnosis Made
Easy,” “S8ervicing Transistor Radios,
Volume 4,” “101 Ways to Use Your Audio
Test Equipment,” and “Tape Recorder
Manual, Volume 5. See ads pages 57,
76, 77, 80, 90. .

TEST EQUIPMENT

26]. B & K—Bulletin 8T24-R gives helpful in-
formation on how to save time and work,
and make money with point-to-point,
signal - injection, direct - viewing Model
1075 Television Analyst, Models 550 and
650 dynamic mutual-conductance tube
testers, Model 675 automatic tube tester,
and Model 440 CRT cathode-rejuvenator
tester. See ads pages 43, 54.

27]. DOSS—Information on the latest in test
equipment, including the Pioneer 250
Horizontal Systems Quantalyst. See ads
pages 60, 70, 90.

28]. EICO—20-page 1959 2-color catalog de-
scribes 65 models of professional test in-
struments, hi-fi, and “ham” gear in both
kit and factory-wired form. Shows how
to save 50%. Also, 4-page 2-color stereo
hi-fi guide. See ad page 87.

29]. HICKOK — Literature describing new
transistor checker, Model 850. See ad
page 67.

30]. JACKSON—2-color folder showing com-
plete line of ‘‘service-engineered” test
equipment. See ads pages 40, 96. :

31]. SECO — New 2-color folder describes
latest low-priced tube tester Model 78,
Dynamic Transistor Checker Model 100,
and all other Seco test equipment. See ad
page J38.

32]. SENCORE—4-page brochure on complete
line of time-saver instruments. See ads
pages 79. 81, 83, 85.

33]. TRIPLETT—New test equipment cata-
log No. 39-T describes and illustrates
many VOM and VTVM models; signal,
sweep, dot-bar, and color-bar .generators;
appliance, tube and transistor testers;
plus wide-band, high-sensitivity 5" oscil-
loscope. See ad pages 18-19.

34]. VIS-U-ALL — Catalog #59A contains
complete description of business-building
test equipment. See ad page 92.

TOOLS

35]. BERNS—Data on the 3-in-1 picture tube
repair tool that crimps pin and element
lead to make a solid electrical conndc-
tion and also serves as screwdriver and
channel selector, plus data on the new
“Audio Pin-Plug” crimper that lets you
make pin-plug and ground connections for
shielded cables. See ads pages 66, 91.

36]. CHAMPION—Folder on line of special-
ly-designed Channellock pliers and cut-
ters for electronic servicing.

37]. ESICO — Information on the GUN-
CHOKE, a simple and inexpensive de-
vice that reduces tip temperature for
soldering on printed-circuit or laminated
boards. See ad page 66.

38]. VACO—Catalog pages on new insulated
solderless terminals, plus special offer
on new service tools. See ad page 95.

39]. WELLER — Catalog sheet describing
complete line of soldering equipment and
power tools. See ad page 89.

40]. XCELITE—Latest catalog on complete
line of tools for radio, TV, and elec-
tronic servicemen. See ad page 62.

TRANSFORMERS
41]. CHICAGO STANDARD — New 36-page
1959-60 catalog containing detailed speci-
fications on replacement transformers for
radio, TV, industrial, and hi-fi equip-
ment. See ad page 82

TUBES

42]. CBS—New picture tube wall chart, PF-
288, lists mechanical and electrical char-
acteristics for more than 360 tubes and
popular replacement types. See ad pages
15, 16-17.
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Ads like these in Life and TV Guide are pre-selling millions
of TV-set owners on RCA Silverama Picture Tubes. Cash in!

RADIO CORPORATION OF AMERICA

‘\ . Electron Tube Division Harrison, N. J.

Silverama @
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