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TYPE D5 SERIES CONNECTED DIODE TYPE D4 COMMON CATHODE DIODE

Universal replacement for following Manufacturers’ Universal replacement for following Manufacturers'
Parts: Admiral (93A5-2,93B5-3, 93B5-4 and 93B5-5), Parts: G. E. (K115J510-1 and K115J510-2), Halli-
Citizenship Radio (34-8037}, Emerson (817062), crafter (27C226), (027-300-226), Hoffman
Magnavox {530045-1 and 530045-2}, Motorola (10031), (744002), Motorola (48K741255),
(48K741752, 48B742698), Silvertone (B48-110), Phiico (34-8037, 34-8037-1, 34-8037-2 and
Webcor (65P124), Zenith {63-3977). 34-8037-3), Muntz ([2] SR-0004, SR-0006).
New Type D5 takes place of IRC Type D3. Type D4 takes place of IRC Types D1 and D2.

IRC

meet replacement requirements
of 24 manufacturers’ parts

® Only two IRC Universal Selenium Dual Diodes are now necessary
to meet the replacement requirements of most big name TV sets, phono-
graphs, hi-fi sets, plus model airplane radio controls and other circuits.

1{R)C

®

©® Mounted on cards with a special plastic ““skin’ that seals out dust,
dirt and handling. . . peels off quickly, easily and neatly.

ORDER FROM YOUR IRC DISTRIBUTOR

INTERNATIONAL RESISTANCE CO., Dept. 364, 401 N. Broad St., Phila. 8, Pa.



The foremost

name in PROVED IN ’0;000'000

automotive

loudspeakers! CARS AND TRUCKS!

WORLD’S MOST RUGGED
Jenaen AUTOMOTIVE SPEAKERS

CONCERT
SPECIAL OVAL GROUP

Jensen designed this extra ruggedized Special Oval Group at
the request of one of tke largest automobile manufacturers.
Millions of units with y=ars of service in truck and passenger
vehicles have established the complete dependability of these
speakers for use as replacements wherever 6 x 9 and 5 x 7
units are required. Not to be compared with conventional
ovals, they are up to 3 times as resistant to housing distortion
due to mounting strains and vehicle vibration, maintain
alignment indefinitely in specially oversized gaps, withstand
severe overloads, are immune to weather and temperature
changes. Efficient magnetic structure design, using DP-Alnico
5 magnets, has made possible shallow construction, virtually
universal in complying with crowded installation conditions.

Three-way wuniversal terminal-lead g D . . 2 g
TEnRmen® s Tiiadl iy sahrian: New high fidelity models will give superior wide range

ient. Tip jacks fit Ford-lincoln- performance and added power handling capacity for a
Morcury recrsst b driplage; tirin noticeable improvement in auto radio sound quality.

lead for splicing to front seat plug

cable; solder lugs for general use.

For lowest cost, combined with rugged compactness, Jensen
VIKING Series ovals_fill the bill in automotive and other
replacement services. Features include a completely enclosed
magnetic structure, with precision locked-in alignment and
new high efficiency DP-Alnico-5 magnet. Heavy gauge rigid
housing, Solder lug terminals. One model in each 5" x 7” and
6” x 9” sizes handles 90% of your oval speaker requirements.

CONCERT SERIES—SPECIAL OVAL GROUP

Nominal Magnet Voice Coil Dimensions, Inches
Size Model Weight * Imped. Power Dia. Baffle List
Inches No. Ounces Ohms Watts Inches H & W. Depth Opening Price
5x7 P57-U 1.73% 3.2 8.0 1 L ETiNrAY 2% 4V x 6%2 $7.20
5x7 P57-TX$§ 2.51 3.2 9.0 1 5 z27% 2'%6 AV x &Y 8.35
6x9 P69-U 1.73t 3.2 9.0 i 6% « 9% 3 5% x 8% 7.80
6x9 P69-T 2.5% 3.2 10.0 1 6% « 9% 3% 5% x 8% 8.65
6x9 P69-TX§ 2.51 3.2 10.0 1 6% x 9Vs 3%s 5V x 8% 8.95

VIKING SERIES

5x7 57-J9 1.47 3.2 6.0 Ya 5 «x7% 2% 4% x 6V 5.85
6x9 69-19 1.47 3.2 7.5 Y4 6% x 9% 2'%s 5% x 8% 6.50

§High Fidelity Model. *All Magnets DP Alnico 5.
tPerformance Equivalent to RETMA 2.15 oz. iPerformance Equivalent to RETMA 3.16 oz,

Send for your en ae“ MANUFACTURING COMPANY

free copy of 6601 South Laramie Ave., Chicago 38, lllinois

Data Sheet 167. in Canada: J. R. Longstaffe Co., Ltd., Toronto

In Mexico: Radios Y Television, S.A., Mexico D.F.
L]

Division of The Muter Co.
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Reputation Builder «5: 1t pays to charge a reasonable price

» Two very easy ways to go broke... * o But...you'll continue to do business when you keep your
charge too little, or charge too much. basic service charge hetween five and seven dollars.

. e Another way to build and hold a reputation is to

R insist on top quality test equipment. Callbacks due to
inadequate or incorrect testing not only cost you

money . . . they also cost you customers! Use less than
the best service equipment and you place your reputation
g at stake. In capacitor analyzers, the best is Sprague.

e The NEW TO-5 TEL-OHMIKE Capacitor Analyzer
gives quick and dependable measurements of capacitance,
power factor, leakage current, and insulation resistance.
. It is compact, highly accurate, and easy to use.
Outstanding features of this indispensable instrument
include . . . improved accuracy, jumbo dial for easy
reading, special color-keyed push buttons for instant
. range selection, automatic release for added safety,
magic-eye tube for simplified bridge balancing. An added
feature is a turns-ratio bridge circuit for audio and
power transformers. Complete price, only $83.90 net.
. e For a more complete description and demonstration,
. see your distributor today. Or write for your free copy
of Sprague’s latest radio and TV service catalog, C-612.
Address request to Sprague Products Co., Distributors’
. Division of Sprague Electric Company, 105 Marshall
g Street, North Adams, Massachusetts.

l nnGUE :

world’s largest capacitor manufacturer

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

WIRE & ITS USES

Offhand, wire may seem to be a rather
simple product—until you stop to think
of all its various forms and applications
in this modern electronic world. To help
the service technician in choosing the
right type of wire for the right applica-
tion, this article, in picture story form,
will describe the designs and explain
the uses for the many types of wires
?in?d cables used in the radio and TV

eld.

REGENERATION

This, the first of a series of three arti-
cles on the use of oscilloscopes, covers
the use of a scope and a sweep gener-
ator in isolating regeneration problems
in the RF, IF and video circuits of a
TV receiver.

AUDIO FACTS

You asked for it, so starting next
month, “Audio Facts” will be back to
renew old acquaintances, presenting a
theoretical discussion of equalizing net-
works—what they are, why they are
needed, some typical circuits and how
they work. In addition, practical in-
formation will be included to help
the serviceman isolate troubles in pack-
aged hi-fi units and some of the new
products in the audio field will be de-
scribed and pictured.

L
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Tube-type plug-in

ballasts provide

voltage-dividing
- network and pro-

.

oAl
\ 2 ’\\\\

tection in case
of overload

Fuse-type plug-in
FUZOHM* voltage-
dropping resistors
are expendable for
complete protection

\ from overload.

Handy plug-in
regulators prevent
line-voltage surges
from reaching TV
or radio set.
Provide full
protection.

CLAROSTAT

PROTECTIVE DEVICES
& /l /’/ _ é _/////

f
S LLAROSTAT

CLAROSTAT MFG. CO., INC., DOVER, NEW HAMPSHIRE
“Rea. U.S. Pat. 0% In Canada: CANADIAN MARCONI CO., LTD., TORONTO 17, ONT.
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ELECTRONICALLY TESTED BUSS FUSES
can help safeguard you against troubles and complaints

With BUSS fuses, dependable elec-
trical protection is not left to chance.
Every BUSS fuse is tested in a sensi-
tive electronic device that automati-
cally rejects any fuse not correctly
calibrated, properly constructed and
right in all physical dimensions.

As a result, when you sell or install
BUSS fuses you are sure the fuses will
operate properly under all service con-
ditions. You avoid ‘kicks’ or com-
plaints from customers about faulty

BUSS fuses are made to protect ~not to blow, needlessly

January, 1958 - PF REPORTER

fuses failing to protect or causing
needless shutdowns.

By their unfailing dependability,
BUSS fuses can help you safeguard
your reputation for quality and service.

BUSS fuses hawve ready customer
cecceptance

The universal acceptance of BUSS
fuses is based on the millions upon
millions of BUSS fuses used in homes
on farms and in industry over the past

43 years. This means sales are easier
to make because BUSS quality is
never questioned.

For more information on BUSS and
FUSETRON Small Dimension fuses
and fuseholders . . . Write for bulletin
SFB. Bussmann Mfg. Division Mec-
Graw-Edison Co., University at Jef-
ferson, St. Louis 7, Mo.

MAKERS OF A COMPLETE
LINE OF FUSES FOR
TRUSTWORTHY Namss v HOME, FARM, COMMER-
TLECTRICAL PROTECTION ClAL, ELECTRONIC, AUTO-

MOTIVE AND INDUSTRIAL
W use.



100% FULLY SATURATED NTSC* STANDARD
COLOR BAR — WHITE DOT- BAR

*National Television

Systems Committee as
approved by Federal
Communications Com-
mission.

DESIGN FEATURES

Produces a standard 100% fully saturated NTSC color bar pattern on color TV sets.
This is a must for non-obsolescence. Regardless of future color television receiver
design this HICKOK color bar generator will be compatible. This is the type of
signal that is transmitted over the air. All literature and alignment data are pub-
lished around this standard NTSC signal. The Model 656 XC provides signal for
complete color alignment. Produces color bars on TV screen in the following order
from left to right: green, yellow, red, magenta, white, cyan, blue and black. Phase
of colors produced is accurately set with precision delay lines. The amplitude of
sub-carrier and the amplitude of the brightness component are accurately set with
precision resistive Networks. This results in the high stability required for proper
alignment. Proper colors are generated within 30 seconds after warmup. In addition
to color bar patterns, the 656 XC produces: White Dot Crosshatch (20 vertical and
15 horizontal, less those in blanking ); Vertical Lines only; Horizontal Lines only; and
# Net small size WHITE DOTS are “locked” to assure stability. This “locking” is
achieved through the self generated 60 cycle and 15,750 cycle sync pulses. The white

Model 656XC dots are of perfect size {approx. 2 lines thick) to permit accurate convergence
adjustments. 300 dots are present in each raster, less those in the blanking region.

Mode| 656XC: Matched to the other HICKOK instruments, housed in a hand]v‘

ortable detachable cover carry;r}}lc]a)se attractively covered with durable blac
, T2

atheretie 165 W% T ® Designed for use with all TV color systems approved by F.C.C.

e Precisely crystal controlled: Sub carrier and horizontal framing. Produces clearly defined
wave forms to provide ease of alignment and assure minimum possible error.

® NTSC standard phase and brightness: This NTSC standard signal was used in designing
all color TV receivers and is now used by TV manufacturers.

o Self Checking: Assures operator that generator is producing accurate NTSC standard

signal at all times.

Generates 3 primaries, 3 complements plus black and white. {An essential feature of this

equipment is that white is produced by adding the 3 primaries.)

The Model 656XC is preferred for its accuracy, stability and long trouble-free operation.

This instrument was designed and built in cooperatian with leading colar TV receiver manu-

facturers and is specified by them far their field service engineers.

Output is either R.F. ar Video. Videa: 0-2 volts peak-to-peak apen circuit. 0-1 volt peak-

to-peak across 100 ahms with pasitive ar negative autput. RF: Modulated autput modu--

lated thraugh color bar pattern—channels 2 thru 6. A saund carrier is also provided for

. 34 Lbs. net; 42 Lbs. shipping.

Small size white dat pattern. White line cross-hatch pat- accurate sefting af local ascillatar in TV receivers.
.30.3 W:.l'e dots, less thase tern. 20 vertical and 15 hori- o Generatar is self-cantained . . . na camplicated external synchronizing cannections. Equiv-
in blanking. zantal, less those in blanking. alent vestigal side band modulation. Avoids averloading of chrama channels.

In addition to colar bars, this instrument generates the necessary signals to align R-Y, B-Y
ar | and Q type demadulators. These signals appear at black level with equal amplitudes.
Produces: White Dot-Crosshatch (20 vertical and 15 harizontal, less those in blanking);

COMPOSITE VIDEQ
NTSC STANDARD

(=)
x
o
(=]
=
>
L

7
4 Vertical Lines only; Harizontal Lines only; and small size white dots which are *‘locked" to
4 p assure stability. This *“locking is achieved thraugh the extremely stable (crystal controlled)
L 8 timer circuit. White dots are of perfect size (approx. 2 lines thick) to permit accurate con-
N @ vergence adjustments. 300 dots are present in each raster, less those in the blanking region.
. 1 .

. | : G INDIVIDUAL Absolutely stable. Entirely independent of changes in line

, 1 R voltage. Compare the wave form information and sharp-

o : BAR WIDTHS ness of detail of the 656XC with any other TV color bar

- ' L B generator, . .. You'll pick the HICKOK immediately.

Generates color bars on the screen
of any Color TV receiver in the

LEVEL

MOTI3A
VIN3IOVW
J1IHM
NVAD

BRIGHTNESS following order from left to right:

COMPONENT OR ! Green, Yellow, Red, Magenta,

B-Y RY White, Cyan, Blue and Black. {Ali

This NTSC standard waveform is to precise scale and is accurately literature and alignment data

produced in detail by the 655XC when viewed on a high quality published is based on this stand-
wide-band scope (A least 4.5 MC). ard NTSC signal.)
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VHF-UHF Sweep-Marker-Alignment

DUAL MARKERS . . . ALL ELECTRONIC SWEEP

Model 615: A complete, single unit TV sweep and marker generator specifically
engineered to provide all the necessary features and ranges required for visual
alignment of modern TV receivers. Permits complete television IF and RF alignment.
Provides harmonic output on UHF. Both marker and sweep have excellent attenua-
tion (due to the high sensitivity of today's TV receivers, alignment equipment must
have good attenuation to achieve required results). HICKOK All-Electronic Sweep
features no moving parts to wear out or become inoperative. In the Model 615,
amplitude modulation is less than 0.1 db per megacycle. Marker frequency
accuracy is at least .5% at any setting. Non-Parallax knife edge pointers practi-
cally eliminate reading errors.

$299° Net

VHF-UHF Marker Generator

4.25 to 225 MC . . . All on Fundamentals

Model 690: Crystal controlled. High .25 volt RF output. Provides dual markers
with any TV sweep generator. Features another HICKOK First—a Non-Parallax
shadow type dial. Conventional dials introduce error unless viewed at exact right-
angle, since hairline indicator is always a sfight distance from the scale . . . The
HICKOK Non-Parallax dial can be viewed from any angle without introducing
error. The 45 inches of dial can be self-calibrated to within .05% accuracy with
self-contained crystal calibrator. Complete RF coverage channels 2 thry 83. Also,
3.58 mc crystal (color burst frequency) is available. You need the 690 for VHF
or UHF black and white or color alignment,

#362* Net

VHF-UHF
Sweep Alignment Generator

Model 695: Here is a completely new generator with ALL-ELECTRONIC Sweep.
It will exactingly fill top requirements of the professional TV serviceman.
Features a high .3 volt output. Triple shielded. Signal can be attenuated from
3 to 300,000 microvolts. 0-12 volts variable bias voltage with continuous
tuning allows set alignment to more sensitive for “‘fringe areas'’, or less sen-
sitive for “prime areas'' to prevent overloading. Continuous tuning and easy-
to-read scales provide foolproof method of alignment. Three RF oscillators
provide complete VHF coverage on fundamentals and heterodyned output IF
0 to 50 mc. Assures the strong signal necessary for alignment front-ends.

$391% Net

PROFESSIONAL ENGINEER’S
TV Service Oscilloscope

Model 675A: A versatile oscilloscope incorporating the latest engineer-
ing features to provide ease of use and fine accuracy.

The illuminated calibrated screen is backed with a green filter to reduce
reflections caused by incidental illumination. The illumination brightness
is adjustable. An astigmatic focus control provides a new standard in
undistorted trace detail.

This equipment features a vertical wide band frequency response flat
from 1 cycle through 3.58 megacycles, and to 4.5 megacycles (within
3 db) at a 20 millivolt RMS per inch sensitivity. A new type circuit
design has replaced the need for dual sensitivity. The wide band
response is not achieved at the expense of sensitivity, therefore, the
need for band width switching has been eliminated.

A minimum of full screen deflection is provided without fow or high fre-
quency distortion. The vertical attenuator is frequency compensated
in decode steps from 1 to 1 through 1000 to 1.

The recurrent sweep hos a frequency coverage from 10 to 100,000
cycles in four calibrated decade ranges. These ranges have a vernier
control of 10 to 1.

$278% Net Complete with low capacity probe.
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(and a whole lot more)

with this new mike!

* Selective Recording, (editing sound as you
record), is easy with American's new TRC model.
Push-button control at the mike can be locked “on’
whenever wanted. You'd expect to pay much more
for SR* and other superb engineering features that
let you take full advantage of your tape recorder range
—wide frequency response, omnidirectional pickup,
faithful audio reproduction. Note the sleek styling in
polished chromeplate. Weighs a mere 9 oz.

Choose from three types: Dynamic—80-8500 c.p.s.,
low or high impedance, Ceramic—80-7500 c.p.s., high
impedance, Crystal—80-9500 c.p.s., high impedance.
Use three ways—as a hand mike, table mike (stand
included), or wear as a lavalier for p.a. use. You get
a lot of microphone at low cost in American’s TRC

.. complete specifications on request.

Choose the mike with SR* Lists from $11.50 10 $17.85

can Misrophone

366 BLUFF CITY BOULEVARD, ELGIN, ILLINOIS

Lettew to the

Dear Editor:

The CRT emission indicator on page
82 of the October issue is a good on= to
carry on service calls, but I have keen
using only a neon lamp (90 V to 550 V
AC-DC) for the same purpose. When
the lamp is placed between the control
grid (Pin 2 of 12-pin socket) and
ground, the light should vary with the
setting of the brightness control. To
check the contrast control in the same
way, the lamp is placed between the
cathode (pin 11) and ground. With the
lamp across pins 2 and 11, rotation of
either the contrast or brightness control
should vary the brilliance of the lamp.
When the lamp is put between grid No.
2 (pin 10) and ground, the lamp lights
if the circuit is good; and contrast and
brightness should have no effect on the
brilliance. To see whether the CRT is
getting filament voltage, I check the
socket by plugging in a 6SN7 with all
pins cut off except 7 and 8, and see if
it lights up.

Ep J. Curre
Chicago, Il

One more test: Place the lamp be-
tween second anode and ground, and
see if the technician lights up.—Editor

Dear Editor:

I have just finished your article on
test equipment in the October PF RE-
PORTER and am interested in the
probes by Futuramic Co. of Chicago.
What is their address?

B. T. HaRTRY
Chestnut, Ill.

915 S. Broadway, Park Ridge, IIL.
—Editor

Dear Editor:

With the increasing numbers of
transistors in all types of electronic
equipment, I would like to suggest that
you complete a cross-reference which
would show interchangeability and
similar types of transistors made by
different manufacturers.

T. W. HoPKINSON

Charlottesville, Va.

Your suggestion directly supports an
idea which we have been anxious to
carry out for some time; however, a
number of problems are involved. There
are wvery few cases where different
transistor types are freely interchange-
able! One type can be made to replace
another in many instances, but some
change in circuit component wvalues
often must be made also. In addition,
the technician may have to try several
transistors of a substitute type before

PF REPORTER - January, 1958



esting time in half—

LE TUBE SALE

DYNA-QUIK

Makes Money for
Servicemen Everywhere

® Each Dyna-Quik Tube Tester
completely tests each tube in seconds

MODEL Fastest, Most Comp/ete, Portable @ Eliminates substitution testing
650 DYNAMIC MUTUAL CONDUCTANCE @ Shows customer true condition and
life expectancy of tubes
TUBE & TRANSISTOR TESTER .
@ Sells more tubes right on-the-spot
Checks over 99% of the tubes most widely used in television @ Cuts servicing time, wins customer confidence

receivers, plus popular home and portable radio tubes. Tests
over 500 tube types. Lists over 125 tube types, with seftings, on

k . 3 . i |
socket panels for maximum operating speed. Conplete listing in One extra tube sale on each of 5 calls a day

fast t'elephone-mdex type selector. Includes 16 spare sockets and pays for the Dyna-Quik in a few weeks.
sufficient filament voltages for future new tube types. Tests each

@ Saves costly call-backs, brings more profit

seclion of multiple tubes separately for Gm—Shorts—Grid
Emission—Gas Content—and Life. Provides instartaneous Heater
Continuity check. Shows tube condition on ““Good-Bad” scale
and in micromhos. Special bridge assures automatic line com-
pensativa No multiple switching—No roll cha-t. Includes pin
straighteners. Transistor Tester checks junctior, point contact
and barrier transistors, germanium and silicon s16995

diodes, selenium and silicon rectifiers. MNet,

Famous mopeL 500 Money-Making Portable
DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER

Servicemen say: ‘'Best tube tester I've ever owned for speed
and dependability!’ “"Makes money. Paid for itself several times.
Really indispensable! ““Have two...one for the s10p and one for
house calls” *Adds income and saves unprofitable call-backs!’
That is why thousands of the Model 500 are now in profitable
use all over the nation. Tests tubes for Shorts. Grid Emission,
Gas Content, Leakage, and Dynamic Mutual Coaductance—in a
matter of seconds. Life Test detects tubes with short life expec-
tanzy. Shows tube condition on “Good-Bad’ scale and in
micromhos. One switch tests everything. No mubiple switching—
No roll chart. Special bridge maintains auvtomatic line

compensation. 7-pin and 9-pin straighteners.  “et, 51099_5

MODEL 500

See your B & K Distributor,

NEW wmooeL 510 accessory socker PANEL o winite for Hlllein BRID R

Adds over 50% more sockets to the B&K Modell 500 Dyna-Quik. BaK MANUFACTURING €O.

Enables you to quick-check many more tube types, old and new. I o
Fits inside the cover of the Model 500. The Model 510 Accessory BrEeda Savilid o e . Cbreagel 137 Minals

Socket Panel comes completely wired, ready to
install and connect.

Canada: Atlas Radio Corp., 50 Wingold, Torento 10, Ont.
et, s299__5_ Export: Empire Exporters, 458 Broadway, New York 13,U.5.A,



I REPAIRING PLASTIC-MOUNTED I-FTRANS-
FORMERS. Your Weller Gun gives you precise
heat control for this delicate operation. Prevents
melting of plastic sockets; enables you to repair
loose contacts and hair-thin coil-winding wire
without damage.

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

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

;.-— )BT

4 REPAIRING REMOTE-CONTROL TUNING
UNITS. Your Weller Soldering Gun fits neatly
into the small spaces between the terminal tabs
on telephone-type relay stacks. Also, heat shut-
off feature of gun prevents damage to insulation.

he finds one that will work properly
under all conditions. At such time as a
reliable chart for direct plug-in sub-
stitution becomes feasible, we shall
certainly publish one. Meanwhile, tech-
nicians can avoid “cut-and-try” substi-
tution techniques only by relying on
exact replacement transistors—Editor

Dear Editor:

Your article “Preview of 1958 TV
Sets” in the November issue has a
couple of errors on the Silvertone
Model 8190. First, the chassis number
is 528.52100, not 528.51160. Second, the
trimmer capacitor mentioned is not a
horizontal drive trimmer, but is the
horizontal range control. This chassis
uses no drive control.

CHARLES BEaMoN
Goldsboro, N. C.

We admit the error in the chassis no.,
but it was only off by .00940. Even the
best slide rule wouldn’t put you that
close. We must have been living in the
past, referring to the trimmer as a drive
control. Hardly anyone uses it nowa-
days.—Editor

Dear Editor:

Herewith, please find enclosed a clip-
ping from your most esteemed and
serious magazine.

Our Editors are diligently at work
studying WAVE (and WAC) forms,
and will present their findings early
next year.

Please, explain what the “WAC”
stands for in electronic language?

MaxiMm TzYTOVITCH

San Francisco, Calif.

Surely, you’ve come across this wave
shape in your troubleshooting analyses
—“Without Any Curves.”—Editor

Deaqr Editor:

I wish to express my appreciation for
your latest series “Inside TV Tuners”
and hope you continue this discussion
right through the TV set. What I value
most is the detailed explanation of
every single part in various tuner de-
signs. Why not go on through the IF,
syne, etc.?

Now that TV sets are trimmed down
at every end, would it not be the right
time to show both old-timers and young
technicians what a top-designed or
“ideal” TV set should look like, not
only on paper but also in layout and
mechanical considerations?

By the way, I am looking for an IF
strip with a bandwidth as close to 4.5
mc as possible. Where could I find one?

G. R. A. RANDEL

Hamilton, Ont.
Canada

An “ideal” TV set? Designers are still
haggling over this animal. An IF strip
with a bandwidth as close to 4.5 mc as
possible! Why not ask for the moon?
However, you might check the RCA
CT-100 set, flat to over 4.0 mc.—Editor
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ASTRON “Staminized” CAPACITORS ARE

orn-- protected
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Export Division: Rocke International Corp., 13 East 40th St., N. Y, N. Y.
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TO INSURE REAL STAYING-POWER
AFTER INSTALLATION

From the first conception of design, Astron’s
protection insures highest capacitor quality and
reliability.

Only the very finest of raw materials pass
Astron’s "Selected Purchasing System.” Time-proven
production techniques assure “surgically clean”
assembly. Meticulous quality controls are strictly
enforced . . . over 10 separate production line tests
are performed, plus a 100% final inspection of
every unit before shipment!

Astron’s climatic protection processes are many
. . . each designed to guard the quality of Astron
capacitors against moisture and temperature long
after installation.

The Astron ‘‘Staminizing” method of manufac-
ture guarantees you a ‘‘no-call-back” capacitor
with real staying power!

Remember, your reputation is our business. Build
it, guard it, protect it . Buy Astron Capacitors
... they're born-protected.

FREE Servicing Aid
Save time, use handy Astron Pocket-sized

Replacement Catalog and Pricing Guide (AC-4D)
. . Write today!

*Trade-mark

C O R P OR A T I O N

255 GRANT AVENUE EAST NEWARK, N. J.

In Canada: Chortes W. Pointon, & Alcina Ave., Torento 10, Ontario
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Multiple Scale Graphs

For the sake of convenience, it
is often desirable to chart several
different quantities on the same
graph. When this is done and the
quantities are designated by dif-
ferent units, it becomes necessary
to indicate these units on separate
side scales. An illustration that
the technician is likely to encoun-
ter is shown in Fig. 1. Here, the
plate resistance (r,), mutual con-
ductance (gm), and amplification
factor (u), of a 6C5 is shown for a
plate current range of from 0 to
15 ma. Note that while all curves
use the same horizontal scale,
each possesses a separate vertical
scale. Furthermore, each vertical
scale employs figures suited to its
particular range and this means
that the various graph spacings
will carry different weights. For
example, one spacing on the mu-
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Fig. 1. Graph with 3 separate vertical
scales and single horizontal scale.
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How to Understand and Use TV Test Instruments
and Analyzing and Tracing TV Circvits

tual conductance scale is equal to
50 micromhos; on the plate resist-
ance scale, the same spacing is
equal to 500 ohms. And if we use
the amplification factor scale, a
single space is worth just one unit.

Once the foregoing layout is un-
derstood, use of the curves be-
comes quite simple. For example,
at a plate current of 10 ma, tube
plate resistance is 9,000 ohms, mu-
tual conductance is 2,200 micro-
mhos, and the amplification factor
is 20. At some other plate current
value, these characteristic values
would change. In general, the
graph shows us that plate resist-
ance decreases with plate current,
mutual conductance rises, while
the amplification factor remains
fairly constant.

It sometimes happens that one
of the scales on a graph will
abruptly change value in order to
more clearly present a certain
effect. Consider, for example, the
characteristic curve for a germa-
nium (or silicon) rectifier shown
in Fig. 2. If we examine the right-
hand side of the graph, we note
that the voltage values along the
horizontal axis change in steps of
1 volt. The corresponding vertical
axis employs current values in
amperes. Thus, with only a volt or
two of applied voltage, an exceed-
ingly high current flows through
the unit.

Now, look at the left side of the
graph. Here, both the current and
voltage axis values have signifi-
cantly different values. The cur-
rent, for example, rises in steps
of one ma; the voltage, along its
axis, changes in steps of 100 volts.
This portion of the graph repre-
sents the rectifier when it is
reverse biased. Under these condi-
tions, an exceedingly high voltage

is needed to produce any signifi-
cant amount of current.

As we examine the graph, we
see why the change in scale val-
ues was initiated. Without such a
change, a complete picture of the
forward and reverse characteris-
tics would have necessitated either
an extremely long, stretched-
out curve at the left, or a tightly-
compressed presentation at the
right. Neither one of these repre-
sentations would have been desir-
able. To get around this weakness,
the scale values were altered. This
practice is quite common for recti-
fiers. The technician will come
across other instances where the
same scale graduations will repre-
sent different values, but there
should be no difficulty in arriving
at the correct values if the change
in scale is noted.

Circular (Polar) Graphs

Another type of graph that the
technician will see frequently is
one employing circular coordi-

l [ INISE — =y .l
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Fig. 2. Dynamic operating curves for a
germanium rectifier (GE type TN158).

nates (see Fig. 3). The main pur-
pose here is to demonstrate how
the amplitude varies as the angle
changes from 0 to 360°. This type
of presentation particularly lends
itself to the directional response
of antennas and microphones.

The number of scale gradua-
tions will depend on the graph
itself and the accuracy to which
the smallest angle must be shown.
In the circular graph of Fig. 3, the
angle covered by successive radii
is 10°. This area, in turn, is fur-
ther subdivided into ten minor
sections, each representing 1°.
The start of the circle, or the
location of the 0° marker is en-
tirely arbitrary and is chosen by
the person drawing the graph. In
this example, it appears at the top
of the chart. The remainder of the
graph then follows in sequence as
we move clockwise around the
circle.

* Please turn to page 53
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< G-E PROCESS ENGINEER J. N.
Holeman studies the dial read-
ing of a 6BNG being checked
for AM rejection. When taken
at intervals from their life test
racks, these G-E audio tubes
must continue to show an
AM rejection figure that, under
standard operating conditions,
is at least —25 decibels.

Guard customers’ sets from hum and sync buzz!
Install G-E high-quality TV audio tubes!

Once you have adjusted the buzz control on a cus-
tomer’s TV set for noise-free audio, it is annoying
... and costly in working time . .. to be summoned
back later because the buzz has recurred.

Change in the AM-rejection characteristics of an
audio tube may produce this result. In order to keep
down service callbacks needed to remove buzz and
hum, General Electric tests 6BNG’s, 3ALS’s, 5T8’s,
and other audio detector types under conditions
which closely parallel actual operation—and over
periods of time that give ample opportunity for any
change in characteristics to develop.

This testing for stability of characteristics through-
out tube life, supplements G-E manufacture that
employs fully every modern method for building
superior performance into the finished product.

A pace-setter in designing and applying audio
types, General Electric brings you tubes for replace-
ment that add real listening pleasure to customers’
visual enjoyment. Install audio-tube quality you can
back up...and which will back up your service
reputation! Phone your G-E tube distributor! Dis-
tributor Sales, Electronic Components Division, General

Electric Company, Owensboro, Kentucky.

Progress [s Ovr Most Important Prodvct

GENERAL &3 ELECTRIC

January, 1958 -+ PF REPORTER
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Snowy or Overloaded Picture

Trouble symptoms of this nature are
often a result of improper AGC opera-
tion, One important check point in a
keyed system is the plate of the AGC
keying tube. Here we should find a
horizontal pulse which has been de-
rived from the flyback circuit; there-
fore, the scope should be set up for
a sweep rate of 7,875 cycles.

Although the negative DC potential
at this point will be well within the
maximum input voltage rating of the
scope, the amplitude of the positive-
going keying pulse may be as high as
900 volts peak-to-peak. Thus, the am-
plitude of the pulse normally present at
this point should be considered before
applying it to the scope input.

Poor Synchronization

The input signal of the sync section
is composite video and will appear
similar to that found at the input to
the picture tube. Check sync circuit
operation by monitoring the output
signal of the final sync stage at a
scope sweep-rate of 30 cycles. At this
point, no video information should be
detected and the vertical sync pulse
should predominate as shown.

Check the peak-to-peak amplitude
and polarity of the wave. Make sure
that video has been properly removed
and that no hum modulation exists.
Horizontal sync is represented only by
the hazy lines between vertical pulses.
To view two horizontal pulses, the
scope sweep rate must be increased to
7,875 cycles.

Faulty Vertical Sync

Examine the sync signal at the out-
put of the vertical integrator network
by adjusting the scope sweep to 30
cycles. In receivers using a vertical
oscillator-output stage where a sweep
pulse is fed back to the input circuit,
the oscillator must be disabled before
the sync signal can be observed by
itself. With the oscillator tube removed
or its grid shorted to ground, the
signal will have only a small amplitude
as indicated. The oscillator control
pulse at this point actually has no
resemblance to the transmitted vertical
sync signal. By expanding the sweep
of the scope and readjusting brightness
and centering,. the pulse can be more
closely observed. The small notches
in the pulse are all that is left of the
serrations in the vertical sync signal
at the input of the integrator.

Loss of Horizontal Sync

View the sync signal applied to the
horizontal AFC circuit by adjusting
the sweep rate of the scope to one-
half the horizontal line frequency,
or 7,875 cycles. Check, signal ampli-
tude and shape for any distortion
caused by sync clipping.

Some AFC phase-detector stages will
require both positive and negative sync
pulses. In this case, the amplitudes of
the two signals should be equal and
their peak-to-peak values should com-
pare with those given in the service
data. A check for excessive hum at
this point can be accomplished by re-
ducing the scope sweep to 30 cycles.

Improper Horizontal Phasing

Horizontal AFC operation can easily
be upset by the lack of proper feed-
back from the horizontal output cir-
cuit. Set the scope sweep rate at 7,875
cycles and observe the feedback pulse
at the point of application to the AFC
system. Peak-to-peak amplitude of the
signal is fairly critical and should be
checked against the normal value
given in the service data. In some
receivers, adjustment of the width coil
may affect the amplitude of this
pulse.




Loss of Vertical Sweep
and/or Sync

With a 30-cycle sweep rate, check
the composite signal formed by the
feedback pulse and the incoming sync
signal at the vertical oscillator input.
With the oscillator functioning, the
signal may hayve an amplitude of from
30 to 90 volts peak-to-peak; therefore,
the input attenuator of the scope must
be adjusted accordingly.

When the oscillator is out of sync,
the sync pulses will be in constant
motion while the oscillator waveform is
stabilized. When properly synchro-
nized, however, the pulses will appear
only at the points marked "S.”” Re-
member, checking the amplitude of
this wave also gives an indication of
the vertical sweep output signal.

troubleshooting

Picture Distortion or
Loss of Video

The composite video signal should
be examined at the detector load, at
the grid and plate of the video amp

and at the picture tube input. In order
to view two entire cycles of the signdl,
the sweep rate of the scope must be
adjusted to one-half the vertical sync-
pulse frequency or 30 cycles. Signal
polarity may ecither be positive as
shown or negative, depending on where
the signal is sampled. Check peak-te-
peak amplitudes of the wave against
values given in the service data. Look
for sync-pulse compression or inversion,
hum modulation, ringing and interfer-
ence. To observe the signal ahead ef
the detector stage, a demodulater
probe must be used.

. SUUPE

/-—-

Horizontal Sweep Trouble

Check the horizontal drive voltage

on the grid of the output tube. The
scope should be adjusted for a sweep
rate of 7,875 cycles and the input
attenuator set to accept a signal of
from 50 to 150 volts.

The signal at this point is a positive-
going saw and any amplitude defi-
ciency or nonlinearity should be readily
apparent in the waveform. If the signal
is very weak at this point, loss of high
voltage may result. The presence of
the signal itself at this point is an
indication that the horizontal oscillator
is operating.

Introduction

The waveforms shown in this pictoral coverage
of the fundamentals of troubleshooting with an
oscilloscope are actual photographs taken from
a typical scope screen, and represent signals
found at key check points in a modern TV
receiver.

Using a direct probe, the brightness of the
scope was adjusted for reproduction of all por-
tions of each desired signal—the focus control
for the sharpest possible trace—and the sync
selector switch in the internal sync position. For
each example, centering, vertical gain, input
attenuator, and horizontal gain controls were
adjusted for a pattern of convenient viewing
size.

Bear in mind that peak-to-peak voltage values
found in service literature are generally based
on certain operating conditions. Receiver con-
trols are usually placed in their normal operating
positions and a signal level of specific amplitude
is maintained at the input of the picture tube.




Without a doubt, one of the
most exasperating complaints the
TV technician has to deal with is
that of a pulling, bending, wiggle,
or waviness in the picture. Picture
pulling is a common term used to
describe horizontal distortion in
the image, and indicates that the
horizontal oscillator is momen-
tarily attempting to lose synchro-
nization with respect to the
incoming signal. Picture pulling
can result from trouble in various
sections of the receiver, and next
to loss of raster, is probably one
of the most frequently encoun-
tered symptoms in TV servicing.

A common cause of picture pull-
ing is either sync-pulse distortion
or the presence of a foreign AC
signal in the horizontal oscillator
circuit. Sync-pulse distortion can
occur from overloading, clipping,
or poor low-frequency response,
while the source of undesired hum

Fig. 1. Picture pulling due to hum modu-
lation, which is also present in raster.
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HERE’S HOW YOU CAN GET
RID OF THEM

modulation will either be the 60
or 120-cycle power supply, or the
vertical sweep system. Both sync
distortion and hum modulation
can be introduced into any stage
in the signal path from the tuner
to the horizontal oscillator, and in
some instances, even trouble in
the power supply will produce
picture pulling.

The troubleshooting procedure
to be followed for isolating the
cause of picture pulling. should
start in the customer’s home and
should include a number of
basic checks. First, the symptoms
should be considered carefully.
Before assuming the one obvious
trouble of picture pulling, always
look for othér important symp-
toms such as brightness modula-
tion, distorted sound, or vertical
flopover. Analyzing the presence
or absence of these conditions
may eventually isolate the fault.

Fig. 2. Pulling produced by a fault in
any stage from tuner to oscillator.

Never neglect to check the
trouble symptom on all operating
channels. The fault may be due to
tuner trouble, station difficulties,
or local interference. One should
also check the effects of all oper-
ating controls upon the pulling,
especially adjustments which af-
fect stage gain such as contrast
and AGC. These are sometimes
overlooked when checking the set
in the customer’s home.

Perhaps the most frequent
cause of picture pulling is heater-
to-cathode leakage in an RF or
video IF tube. The trouble symp-
tom, however, may appear as
shown in either Fig. 1 or Fig. 2
depending upon the extent of the
leakage. A high resistance short
between cathode and heater in
these tubes will introduce a 60-
cycle voltage from the filament
supply into the video signal. If the
60-cycle modulation is of sufficient
amplitude, variations in bright-
ness will also occur on the picture
tube screen. Thus, picture pulling
accompanied by brightness mod-
ulation, as illustrated in Fig. 1,
indicates the trouble is in the sig-
nal path somewhere between the
tuner and the picture tube itself
With a symptom of this nature,
the technician should substitute
all tubes associated with the RF,
IF and video sections of the re-
ceiver. More than one tube may
be defective; therefore, it’s a good
idea to leave the replacements in
until all substitutions have. been
completed.

The symptom pictured in Fig. 2
can also be caused by other de-
fects in these same sections. A
limited amount of leakage within
a tube, or overloading caused by a
gassy tube, will often produce pic-
ture pulling without noticeable
brightness modulation. Of course,
without the brightness symptom,
picture pulling may also develop

Fig. 3. Vertical blanking reproduction in-
dicates quality of sync-pulse response.

PF REPORTER °* January, 1958



from a faulty tube or tubes in the
sync, horizontal AFC, or hori-
zontal oscillator sections.

A simple check that is some-
times useful in isolating the trou-
ble to a general section is to
observe the pulling while varying
the contrast control. In receivers
where the sync take-off point is
after the stage employing this
control, the pulling should change
slightly with its settings. For ex-
ample, if pulling tends to lessen as
the contrast is decreased, the trou-
ble probably lies in one of the
video IF or tuner stages, or in the
AGC amplifier if one is used. If,
on the other hand, the pulling
tends to increase as the contrast is
reduced, the trouble is most likely
in a section which follows the con-
trol location—meaning that either
the video, sync, AFC, or oscillator
stage is at fault.

If the contrast setting seems to
have little or no effect upon the
symptom and the vertical sync is
somewhat unstable, it may be
wise to check the sync-pulse re-
sponse of the receiver. This can
be accomplished by viewing the
vertical-blanking signal on the
picture tube screen. By adjusting
the vertical-hold, contrast and
brightness controls, one should
obtain a condition similar to that
shown in Fig. 3. The gray portion
of the bar represents the blanking
signal and the darker portions
represent the vertical sync and
equalizing pulses.

If these latter areas are not
darker than the darkest elements
of the picture, sync amplitude is
either being reduced by poor low-
frequency response or by sync-
limiting action in the video cir-
cuit.

To cure picture pulling in the
customer’s home, the technician
should replace all tubes in the
suspected circuits and check the
settings of the horizontal fre-
quency and AGC controls. If
unable to locate the trouble, natu-
rally, the chassis must be pulled
and further investigations made
in the shop.

With the ailing set on the
bench, the technician might first
determine whether the pulling or
bending is in the video signal
alone or in both video and raster.
This can easily be determined by
moving the picture-centering me-

January, 1958 -+ PF REPORTER

(A) Picture pulling—raster okay.
Fig. 4. Picture centering adjusted to view edge of raster.

chanism until one edge of the
raster becomes visible and then
reducing contrast and increasing
brightness until a clear division
between picture information and
raster appears as illustrated in
Fig. 4. In some cases it may be
necessary to adjust the horizontal
hold or frequency control until
the video moves away from the
edge of the raster.

If the distortion is only in the
video signal, the raster edge will
remain straight while the picture
pulls as shown in Fig. 4A. If the
distortion is affecting the sweep,
the raster edge will also have a
bend as shown in Fig 4B. An un-
distorted raster indicates that the
trouble is affecting only the hori-
zontal oscillator bias and not the
yoke driving signal. When the
raster bends, however, the trouble
is probably caused by a fault in
the oscillator-output section or by
vertical or power supply hum on
the B+ line.

If the raster shows no sign of

distortion, the following simple
check should be made to further
isolate the trouble. First, discon-
nect the signal input to the sync
section and vary the horizontal
and vertical frequency adjust-
ments until you can momentarily
observe the picture. If the pulling
disappears, then the trouble is ei-

(A) Normal composition video signal.

(B) Picture and raster both distorted.

ther in the RF, IF, or video sec-
tions. If the symptom remains,
reconnect the signal to the sync
input and disconnect the sync sig-
nal from the horizontal AFC
stage. Again adjust the horizontal
frequency and check for the pull-
ing condition. The pattern may
tend to shift back and forth
slowly, but only a glance at the
vertical lines in “the picture is
needed to reveal whether the
bending symptom is present or
not. If the pulling is no longer
noticeable, then the fault prob-
ably lies in the sync section. In
this case check the sync coupling
capacitors since they are the usual
culprits. Naturally, if the symp-
tom can still be detected, one
should look for trouble in the
horizontal AFC and oscillator in-
put circuits.

Assuming the trouble is affect-
ing the video signal, one might
take a look at the composite wave-
form in the video amplifier stage.
With the scope set at a 30-cycle
sweep rate, you should be able to
view two vertical sync pulses—
see waveforms in Fig. 5. In view-
ing the waveforms at this point in
the receiver, a check for both
sync pulse distortion and hum
modulation should be made. As

e Please turn to page 39

(B) Signal with 60-cycle hum.

Fig. 5. Waveforms at plate of video amplifie—sweep rate 30 cps.
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Vertical

waveform study
of a newly popular
blocking oscillator

by Calvin C. Young, Jr.

12AaU7

The  requirements of the ver-
tical sweep section in a television
receiver are twofold: It must
sweep the electron beam across
the picture tube face in a vertical
direction and it must do this in
synchronization with the vertical
sweep generator at the TV sta-
tion.

These requirements demand a
free-running oscillator that can be
synchronized with a pulse signal.
It must be free-running to insure
that the picture tube screen will
be scanned in a vertical direction
even when no signal is being re-
ceived.

The free-running frequency of
the oscillator must be slower than
its synchronized frequency so that
the incoming synchronizing pulse
can trigger the oscillator before
it would normally trigger of its
own accord. This is illustrated in
Fig. 1. If the free-running fre-
quency of the oscillator were too
fast, it would trigger itself ahead
of time and the sync-pulses would
have little or no effect on the ac-
tion. Now that we have established
the basic requirements of the ver-
tical sweep system, let’s see how
each part of the system works
to meet these requirements.

Grid-to-Cathode
Coupled Blocking Oscillator
The first stage in the vertical

sweep generator chain of a TV re-
ceiver is the oscillator. It must

Vert Hold -

Conduction

~ Level
F-s —of
F-S ]

Fig. 1. Grid waveform comparison of
in-sync and free-running conditions.

deliver to the vertical output stage
a timed driving signal which has
the proper amplitude and shape
to produce a sawtooth current
through the deflection yoke.

A free-running oscillator must
have a feedback path so that a
portion of the output signal can
be used to sustain oscillations. In
the circuit of Fig. 2, energy is fed
back through the coupling action
of transformer T2. It is interesting
to note that instead of the usual
plate-to-grid feedback, cathode-to-
grid feedback is provided by the
transformer. The action is essen-
tially the same since the same
current flows in both the cathode
and plate circuits of a triode. Ex-
amination of the signal waveforms
directly associated with the oscil-
lator (W3, W4, W5, and W6)
shows that the grid, cathode and
plate signals are in phase and that
the tube conducts for only a very
short time during the retrace
period.

225V

56062

In Power 5

Supply 3
5

112_1) mfd
i-

.{L

Retrace
Blanklng
Cath of
Pix Tube

Fig. 2. Schematic of a blocking oscillator using cathode-to-grid coupling.
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The plate of the tube is con-
nected to a positive voltage source
through a 470K resistor and the
height control, and the cathode is
connected to B— (chassis ground)
through transformer T2. This
means that the instant the tube
heats up and starts to conduct,
the rapid increase of current (W6)
through T2 will induce a grid
voltage (W4) that will cause the
grid to draw current, charging
C56 and cutting the tube off.
While this is happening, the tube
is conducting very heavily, which
increases the voltage drop across
R6 and allows C58 to discharge
(W5) through the oscillator tube.
The moment the oscillator tube
stops conducting, the plate volt-
age rises toward the value of the
supply voltage and C58 begins to
charge. As you can see, we have a
rapidly changing series of events
occurring in both grid and plate
circuits. So that the reader may
get a clear idea of the action in
each circuit, they will be dealt
with separately.

Grid Circuit Action

Returning to the grid circuit,
we find C56 gradually discharging
through R58, R6 and R61, as rep-
resented by the gradual rise of
the trace in W4 (from a highly
negative toward a less negative
potential). This point can be very
confusing, but it is very impor-
tant, so let’s examine it again. The
grid of the oscillator is driven posi-
tive by the induced signal across
the transformer, causing grid cur-
rent to flow. This charges C56 in
the polarity shown in Fig. 2 (rep-
resented by sharp downward spike
in W2) and drives the tube into
cutoff. When cutoff is reached, the
capacitor begins to discharge
through the grid resistance to
ground, reducing the bias on the
tube. Before capacitor C56 dis-
charges enough to permit the tube
to conduct, a positive-going sync
pulse (the sharp positive spike in
W1) arrives via the integrator and
drives the tube into conduction.
At this point, we want to empha-
size that the discharge time of C56
can be varied with the adjustment
of the vertical-hold control. This
control is necessary to compen-
sate for changes in tube character-
istics, resistance and capacitance
values which would otherwise
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W9
45V
P-p

W10
95V
P=P

Wil

2.5V
p=p

W12
3V

W13
620V
p-P

W14
48 ma
p-p

W15
100V
PP

W16
440 ma
P-P
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NO CHASSIS BITES
When You Use

W-ﬂ-%ﬂt

Variable Isolation Transformers

Combines features of both variable and
isolation transformers. Drop line voltage
to check faulty oscillator. Cook set to
breakdown intermittent parts. Isolated
primary winding eliminates chassis
touching jitters. No service bench is
complete without an Adjust-A-Volt!

,! P
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B
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ASNY

Input Output Amps. Net
Model Volt.  Volt. Max.  Price

LR-5 115 70-140 50 $29.50
LR-10 115 70-140 100 57.50
LR-24 230 70-140 10.0 61.50

METERED MODELS

Input Output Amps. Net
Model Volt. Volt. Max. Price
LRL-5 115 0-140 5.0 %4150
LRL-10 115 0-140 10.0 69.50
e © @
Aot A
i

PA-1 AUTO-TRANSFORMER. Low cost,
$13.50, small compact auto-transformer
ideal for controlling soldering iron heat
for repair of printed circuits.

Write for Adjust-A-Volt catalog
showing complete line.

STANDARD

ELECTRICAL PRODUCTS (O.
2240 E. THIRD ST., DAYTON, OHIO
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Cathode with R59 removed.

Cathode with C57 removed.

Grid with R59 removed.

Grid with C57 removed.

Fig. 3. Oscillator cathode and grid wave-
forms with cathode components removed.

cause loss of synchronization.
Plate Circuit Action

During the time that C56 is dis-
charging, C58 is charging through
R60 and R7. This provides the
scan portion of the signal as indi-
cated by the gradual rise of the
trace in W5. The sudden voltage
increase from the most negative
point is due to current surge
through the 12K resistor R64 and
capacitor C59 the instant the oscil-
lator tube is cut off, producing a
voltage spike across R64. This is
more readily understood when
you consider that R64 is returned
to chassis ground through a 20-
mfd capacitor paralleled with R66
and R8 and that the impedance of
a 20-mfd capacitor is only 132
ohms at 60 cps.

With these facts in mind, the
charge path of C58 should be clear
to all; however, since there may
be some who won’t see the com-
plete path, let’s follow it through.
Electrons leave the top side of
C58 and pass through R60, R7,
R70, the power supply, and C10
and R64 in parallel with C59 to
the bottom side of C58. We now

see that the charge of C58 through
R60 and R7 produces the signal
(W5) which is then coupled
through C60 to the control grid
of the output stage.

Other Features

To complete the discussion of
the oscillator stage, let’s examine
the feedback network that exists
between the plate and control grid
and the RC network in the cath-
ode circuit. As indicated by W7,
a portion of the plate signal is
developed across the unbypassed
part of the height control R7 and
is fed to the grid circuit through
a resistive divider network con-
sisting of R61 and R62. The feed-
back signal stabilizes the oscilla-
tor and does not materially affect
its frequency.

The capacitor and resistor across
the cathode winding of T2 are
not a part of the frequency-
determining circuit; instead, they

C59 shorted

C60 leaky

Fig. 4. Abnormal amplifier grid signals.

are employed to shape the pulse
fed back to the grid. C57 tunes
with the transformer inductance
and R59 acts as a resistive damper,
reducing the Q of the circuit. The
waveforms in Fig. 3 show the
effects on the grid and cathode
signals when C57 and R59 are
removed from the circuit. You
will note that without these com-
ponents, the signals are greater
in amplitude and have much
sharper spikes, which could re-
sult in less stable operation and
a shorter life for T2 due to
the increased peak-to-peak signal
level.

Output Amplifier Circuit

The output amplifier includes a
triode-connected pentode and an
autotransformer which directly
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Fig. 5. Sweep signal when C56 is leaky.
drives the deflection yoke. This is
a straight forward power ampli-
fier stage with but one exception;
namely, the unbypassed 100-ohm
resistor in the cathode -circuit.
This provides degeneration as in-
dicated by a comparison of W11
and W12, increasing the low-
frequency response of the stage.
With this configuration, only 20
mfd is used to bypass the remain-
der of the cathode load (R66 and
R8) instead of the more familiar
100 or 150 mfd usually found in
this application.

Current through the output
tube (W14) varies in accordance
with the signal on the control grid
(W10). The linearity control is
provided so that the bias on the
stage can be adjusted and the
operating point of the tube shifted
up or down the -characteristic
curve. Notice that tube current
(W14) is practically identical to
the current through the deflection
yoke (W16) and that the voltage
waveform at the plate (W13) and
at the high side of the yoke (W15)
are also very similar. The small
difference is due to the presence
of some 15,750 cps energy in the
vertical winding of the yoke.

Troubleshooting

Troubles normally associated
with the vertical sweep circuit
are loss of synchronization and
loss of or distortion of sweep,
the symptoms of which are famil-
iar to us all. The appearance of
some of the key waveforms when
operation is abnormal are not so
well known. The waveforms in

- _——‘----.-n

Fig. 6. Picture distortion caused by
‘’knee’’ in tube curve.

January, 1958 - PF REPORTER

Fig. 4 were taken at the amplifier
grid under different trouble con-
ditions (note the differences be-
tween these and the normal wave-
form W10). Fig. 5 shows the wave-
form present at the oscillator plate
when the .01 capacitor C36 is
leaky. You can see that there are
now four cycles of signal, while
all of the other waveforms have
only two. Identical scope settings
were used in obtaining all of these
waveforms, so we immediately
know that the oscillator is running
at twice its normal speed. Realiz-
ing that the oscillator frequency
is primarily a function of C56
discharge through R58, R6 and
R61, the obvious procedure is to
check the values of these com-
ponents. As strange as it sounds,
an open transformer winding can
also cause a very similar symptom.

The test pattern in Fig. 6 is an

Eg

kg
Fig. 7. Eg-lp curve showing “’knee.”
example of an infrequent trouble.
In this case, both oscillator and
output tubes checked good in a
high-quality tester, yet replace-
ment of the output tube cured the
trouble. The line across the screen
and the nonlinearity are both due
to a “knee” in the operating char-
acteristic of the tube. By this we
mean that instead of a linear
characteristic curve, the particu-
lar tube has a curve with a bend
or dip within the operating por-
tion of its curve. (See Fig. 4.)
Thus, as the grid signal swings
between voltage points A and B,
very little or no change in plate
current takes place and the lin-
earity of the sawtooth driving sig-
nal is affected. A

FROM TRIAD

YOKE SERVICING
SIMPLIFIED

CHANGE THIS

This Is caused by improper value of
horizontal damping network—or
network mounted on wrong terminal.

TO THIS

‘WITH THIS
FLYBACK | YOKE | NETWORK | VERT. ouj
728079 708176 738081 |
D44 Y93 | N A-X

73806817
D-43

73807820
D-95E9

708174
Y-41(-3)

7380992
D-81

Correct yoke servicing®
information as listed in
. Triad's Television Re-
placement Guide TV-57.
It is availabie at your
distributor.

*Bonus information to the

RIn PTM offered only by Triad.
lu:Is RMER b
& 4055 REDWOOD AVENUE, VENICE, CALIF.
812 E. STATE STREET, HUNTINGTON, IND.
A SUBSIDIARY OF LITTON INDUSTRIES,

P
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QUICKER

|\ SERVICING

Service Hint on Magnavox
Tuner

The star gear used as a detent
mechanism on 700584 and 700587
tuners (Fig. 1) can cause exces-
sive wear on the detent spring
unless proper lubrication is main-
tained. As indicated in the draw-
ing, “Lubriplate” or a similar pro-
duct should be applied liberally to
the detent springs. In so doing, it
is very important that both sides
of the point of contact be lubri-
cated.

Star Gear

Detent
Spring
/

Fig. 1. Magnavox tuner, detent assembly.

Although the detent springs
should last the life of the set with
proper lubrication, excessively
worn springs should be replaced
with Magnavox part number

635580.

Scope Locates Cause of
Negative Pictures

Hal Russell of Philadelphia,
Miss., reports that his oscilloscope
was most valuable in finding the
cause of a negative picture and
weak, distorted sound in a GE
Model 21C137 TV receiver. Natu-
rally, Hal first checked by substi-
tution all tubes that could have
caused this trouble (tuner, video
IF, AGC and video amplifier), but
without success.

Stopping to think a moment be-
fore plunging blindly into the set,
he reasoned that the signal reach-
ing the picture tube grid would
have to be inverted for blacks to
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be white and whites to be black.
He further reasoned that, in order
to find the trouble, he had only to
locate the stage where the inver-
sion was taking place.

Using the oscilloscope, he found
a negative-going signal on both
the cathode of the picture tube
and the grid of the video amplifier
stage (Fig. 2). These signals not
only had the same phase but also
the same relative amplitude. Hal
now knew that the video amplifier
stage was causing his trouble be-
cause normal phase inversion was
not taking place and the stage was
not providing any gain.

The VITVM was next employed,
and only 20V was found on the
plate of the 6AUS8. A point-to-
point check of the plate load cir-
cuit of this stage showed that the
5,600-ohm, 4-watt resistor was
open. Replacing the resistor with
one of an identical rating and type
restored both picture and sound
to normal. An exact replacement
was used because any change in
the plate load characteristics of a
video amplifier stage would ma-
terially affect frequency response
and therefore picture quality.

126AUS8 +20V on VIVM

Test Point

Video
Detector

About That Fusible Resistor

As the name implies, a fusible
resistor is both a fuse and a resis-
tor. Both of these characteristics
are very important to TV receiver
operation. The fuse feature is de-
signed to protect the receiver cir-
cuits against overloads that would
damage them, and the resistance
serves as a surge limiter to pro-
tect the B+ rectifiers when power
is first applied.

Most technicians know that fu-
sible resistors are available in sev-
eral ohmic values and generally
have a 5-watt rating, but they
don’t know how the value of the
unit affects its operation.

In a given TV receiver, there
will be a certain amount of B+
current which will flow through
the fusible resistor (Fig. 3). The
original resistance value was cal-
culated so that the 5-watt unit
would operate at a temperature
just below the fusible point under
normal conditions; thus, a large
overload will blow the unit at
once and a smaller overload will
take longer to actuate the fuse.
(This action is identical to that of
a standard fuse.)

If for any reason a unit with a
lower resistance value is installed
in the circuit, the unit will operate
cooler (since the same B4 cur-
rent flowing through a lower re-
sistance results in less wattage
dissipation and the fuse action
will be defeated. By the same
token, the installation of a unit
with a higher resistance value will
cause the unit to run at a higher
than normal temperature and thus
tend to open too readily. Small
line voltage surges, or perhaps

To Audio
IF Amp

oW

Test Point

+275V

Fig. 2. Schematic of video output and picture tube circuits in GE receiver.
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M. Independent Service Dealer:
are you helping to support

your “competitors”?

| CAPTIVE

| TV SERVICE
COMPANY

Not if you buy and use Raytheon Television
and Radio Tubes. Raytheon does not have a fac-
tory TV-Radio service organization — does not
compete with you in any way for service busi-
ness. Raytheon believes that TV-Radio service
is your business and serving you is Raytheon’s.

Every time you buy a Raytheon Tube you
buy from the first tube manufacturer to help
independent service dealers. For more than
thirteen years Raytheon, through their Dis-
tributors, has offered independent service
dealers the many benefits of the Raytheon

(RLYRE v,
" (d

NEWTON 58, MASS.
55 Chapel Street

CHICAGO, ILL.

Raytheon makes {

all these

> <
anp s1o%
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9501 Grand Ave. (Franklin Park) 1156 Zonolite Rd. N.E.

Receiving and Picture Tubes, Reliable Subminiature and Miniature Tubes,
) Semiconductor Diodes and Transistors, Nucleonic Tubes, Microwave Tubes.

Bonded Dealer Program. Support through na-
tional advertising, Western Union Operator 25
service and Group Life Insurance are among
other business building dealer helps that
Raytheon has pioneered for “independents”.
But most important of all, Raytheon makes
TV and Radio Tubes that are ideal for all re-
placement work, because they are designed to
provide quality performance in all makes and
models of TV and Radio sets. Use them with
complete confidence that they are best for you
. . and for your customers, too.

RAYTHEON MANUFACTURING COMPANY

Receiving and Cathode Ray Tube Operations

ATLANYA 6, GA.  LOS ANGELES 7, CALIF.

2419 So. Grand Ave.
®
Excellornce én Eleclronies
S
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the specs are the proof . . .

the BEST BUYS are LI[41ke

“"COLOR

and Monochrome
DCto 5SMCLAB & TV
5 0OSCILLOSCOPE

Fattory.wired
actory-wire
anﬂytesteﬂ $I 29“
Also available as kit $79!'5
o Features DC Amplifiers!

Flat from DC-4.5 mc, usable to 10 mc. VERT.
AMPL.: sens. 25 rms mv/in; input Z 3 megs;
direct-coupled & push-pull thruout; K-follower
coupling bet. stages; 4-step freg-compensated at-
tenuator up to 1000:1. SWEEP: perfectly linear
10 cps-100 kc (ext. cap. for range to 1 cps);
pre-set TV V & H positions (30 & 7875 cps); auto.
sync. ampl. & lim. PLUS: direct or cap. coupling;
bal. or unbal. inputs; edge-lit engraved lucite
graph screen; dimmer; filter; bezel fits std photo
equipt. High intensity trace CRT. 0.06 usec rise
time. Push-pull hor. ampl., flat to 400 k¢, sens.
0.6 rms mv/in. Built-in volt. calib. Z-axis mod.
Sawtooth & 60 cps outputs. Astig. control. Retrace

blanking. Phasing control.

! - NEW 1vim
W SWEEP GENERATOR
.9 & MARKER

=368
Factory-wired $1 1995
and tested
Also available $§§95
as kit

Entirely electronic sweep circuit (no mechanical
devices) with accurately-biased inereductor for
excellent linearity. Extremely flat RF output: new
AGC cireuit automatically adjusts osc. for max.
output on each band with min. ampl. variations.
Exceptional aceuracy: edge-lit hairlines elim.
parallax . Swept Osc. Range 3-216 mc in 5 fund.
bands. Variable Marker Range 2-75 mc in 3 fund.
bands; 60-225 mc on harmonic band. 4.5 me Xtal

Marker Osc., xtal supplied. Ext. Marker provision.
mc highest max. dev. 2-way blanking. Narrow
range phasing. Attenuators: Marker Size, RF Fine,
horiz., ’scope vertical.
NE W DYNAMIC
Transistor Tester
=666
ELLIRCHET]
Also available ‘699
COMPLETE with steel cover and handle.
SPEED, ease, unexcelled accuracy and
picture tubes with adapter ). Composite indi-
cation of Gm, Gp & peak emission. Simultaneons
3 screen voltages. 3 ranges of continuously variable
grid voltage (with 5% accurate pot). New series-
tive 200 ua meter. 5 ranges meter sensitivity
(1% shunts & 5% pot). 10 SIX.position lever
10 pushbutions: rapid insert of any tube element
in leakage test circuit & speedy sel. of individual
Direet-reading of inter-element leakage in ohms.
New gear-driven rolichart. Checks n-p-n & p-n-p
leakage current & Beta using internai dc power
supply. CRA Adapter $4.50

Sweep Width 0-3 mc lowest max. deviation to 0-30
RF Coarse (4-step decade). Cables: output, ’scope
Tube &
Factory-wired ‘I 09,5
as kit
thoroughness. Tests all receiving tubes ( and
sel of any | of 4 combinations of 3 plate voltages,
string voltages: for 600, 450, 300 ma types. Sensi-
switches: free-point connection of each tube pin.
sections of multi-section tubes in merit tests.
transistors: separate meter readings of collector
See the 50 EICO models IN

STOCK at your neighbor-  Prices 5%
hood distributor. Write for  higher on
FREE Catalog PF-1} West Coast

33-00 Northern 8ivd.
Long Island City 1, N.Y.

gE/coy
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just normal operation over a pe-
riod of time, are then sufficient to
blow the unit.

In the matter of surge protec-
tion, the higher the resistance the
greater the limiting of initial
surge currents. However, an in-
creased resistance produces an
increased voltage drop, and the
resistance value will be deter-
mined primarily by the current
drain on the B+ circuit.

Cases where the fusible resistor
fails repeatedly for no apparent
cause can usually be traced to
either high or fluctuating line
voltage. If the trouble is simply
high line voltage, an adjustable
line transformer can be employed
to reduce the voltage applied to
the set. If voltage fluctuations are
causing the trouble, however, a
regulating type of transformer
would have to be employed.

There will also be cases where
repeated fusible resistor failures
are due to increased current de-
mand by one or more circuits in a
receiver. The power consumption
figure included in the service data
can be used in conjunction with
an AC wattmeter to check for this
condition. Naturally, the filament
circuit will consume only a cer-
tain fixed amount of power, and
the balance will be used by the
B+ circuit; therefore, any ma-
terial increase in power consump-
tion is an indication of excessive
drain on the B+ circuit or a de-
fect in the B+ circuit itself. The
fuse is in danger of blowing if op-
eration is continued.

Increasing Your Business

The best way to increase your
business is to do more work on
each TV set you service. The
extra work, however, should im-
prove either the set’s performance
or its appearance to the customer.
As an example of éxtra work you
might do on a typical call, suppose
that a customer complains of ex-
cessive snow and you find in 5
minutes that a 6BQ7A cures the
trouble. Instead of just putting in
a tube and leaving, you also
checked receiver operation and
found that:

1. The

dirty,

2. the height and vertical line-

arity were not adjusted in
proper ratio, and

contrast control was

B+ Current
—l R l— 7000~ B+

Fusible Rectifier

1 T 1

Fig. 3. B+ circuit with fusible resistor.

3. the picture tube was dirty.
After informing the customer of
these minor discrepancies, you
proceeded to eliminate them and
make a nominal charge for your
services. Net result: One very
well-satisfied customer. Reason:
You expertly analyzed all of her
troubles and made that extra ef-
fort to see that her TV was left
in the best possible operating con-
dition. By-product: Later on you
can expect calls from neighbors
wanting your expert services on
their receivers.

It has been proven time and
again that the best advertising
for any business is a well-satisfied
customer. The beauty of this idea
is that satisfying a customer by
the above method doesn’t cost you
money but earns it for you in-
stead.

The preceding example covers
only a few of the extra services
that can help you to increase your
business. Others are: (1) If the
picture tube is bright enough and
focuses well, but keeps flashing
on and off because of a poor con-
nection, solder it. Make a small
charge, and tell the customer you
will allow her the amount of this
charge on a new picture tube if
and when it is needed. (2) Re-
adjust size and centering of the
picture. (3) Clean the chassis (in
shop). (4) Clean tuner contacts
if needed. The customer usually

"You and your one last adjustment."”

PF REPORTER - January, 1958



doesn’t understand that dirty con-
tacts cause flashing pictures. (5)
Clean dirty controls. (6) Install
new springs in loose knobs. Above
all else, be sure the customer
knows of these extra services.
This is how you increase your
business in the most profitable
way.

Hint on 1958 Westinghouse

If you should get a 1958 West-
inghouse with a motorized tuner
into your shop for service, remem-
ber that the chassis will have to
be placed in its normal horizontal
position in order to observe op-
eration of the channel-changing
mechanism.

Index Wheel

Fig. 4. Motorized drive and indexing
wheel in 1958 Westinghouse receiver.

As shown in Fig. 4, the motor
is disengaged from the gears in
its normal resting position. Actu-
ating the motor draws the arma-
ture up into the center of the
motor core and engages the gears
through a clutch. When an in-
dexed channel is reached (index
slider in outermost position),
power is removed from the motor
and the combination of a small
spring and the weight of the ar-
mature disconnects the clutch. If
the chassis is turned on its side,
the armature weight is not avail-
able to help disengage the clutch
and the motor will run continu-
ously.

If it is desired to operate the
chassis in any other than the nor-
mal position, da not actuate the
tuning motor. Instead, change
channels by manually turning the
index wheel to the desired chan-

nels. A
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"EMERGENCY CALL GUS!—LADY SAYS THEIR
HI-FI'S GONE HAYWIRE AND HER HUSBAND
IS THREATENING TO FIX IT HIMSELF!”

The lady’s right Gus — her husband can’t compete
with a trained technician and his stock of
Webster cartridges. And the whole family
will be happier with the results — the renewed life
found in their records.

There’s more money in it for you too
because there’s never an unhappy customer.

BUY WISELY...BUY WEBSTER!

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

ELECTRONICS DIVISION

CIiTnL

WEBSTER w ELECTRIC

Model B202 — 3-speed; push-in |
Lo l| RACINE - WIS

mounting; clip-mounted mneedles. *
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answers fo
readers’
service
problems

Long Warmup

I am servicing a Majestic Model
17C64. The set checks out all right, but
it takes some time for the picture to
come on—30 or 40 minutes. Sound
comes on OK. as soon as the set warms
up.

Max NEmoy
Bronx, N. Y.

Your trouble is probably due to a
defective picture tube, but another
possibility is trouble within the hori-
zontal output and high wvoltage cir-
cuits. In order to isolate the trou-
ble, you should check for the pres-
ence of high voltage immediately after
the normal warmup period. Its absence
would indicate trouble in the horizon-
tal or high-voltage stages. If high volt-
age is present but still no raster is
produced, check the voltages associated
with the picture tube. Normal voltage
variations produced by adjustment of
the brightness control are an indication
of a defective picture tube. Abnormal
voltages point to trouble in some por-
tion of the circuitry surrounding the
picture tube.

Puzzling Symptom

On a 17" RCA, when anything light-
colored (such as a man wearing a white
shirt or waving his hand) appears at
the right side of the screen, a flashing
or “reflection” occurs. It does not hap-
pen all the time, -but occurs often
enough to be annoying. An explanation
of this effect would be greatly appre-
ciated.

Danier P. McCaLL

Wakefield, Mass.

Although you did not supply the
model number of this receiver, the
horizontal sweep systems of most RCA
receivers are very similar. It is possible
to have a slight phasing error in the
horizontal oscillator, with the result
that the retrace interval in the horizon-
tal scanning signal does mot coincide
exactly with the horizontal blanking
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portion of the wvideo signal. Conse-
quently, the CRT beam is allowed to
come out of cutoff during a small part
of the retrace time, and “flashing” ap-
pears near light-colored objects at the
left edge of the picture. You might try
readjusting the frequency and phasing
slugs in the horizontal oscillator cir-
cuit.

630 Chassis

The complaint on an RCA Model
630-TS was no raster and no high volt-
age. A visual inspection of the under-
side of the chassis was made, and a
blown 14-amp high voltage fuse was
found. A further check revealed that
the 100-chm cathode resistor of the
6BG6G horizontal output tube was
burned in half and that the 22K-ohm
resistor in the screen return was se-
verely scorched. An ochmmeter check of
the latter showed it to measure only
300 ohms. Replacing the two resistors
and the fuse returned the high voltage
to normal.

Epwin R. NicHoLs
Washington, D. C.

Our service records indicate that
most failures of these resistors in
630-TS sets have been caused by faulty
6BG6G tubes, and that the faults do not
necessarily show up when the tubes are
tested. In cases of repeated resistor or
fuse burnouts, it would be a good
practice to replace the 6BG6G even
if it does mot appear defective.

Trap those lons!

In the October “Letters to the Editor”
column, Mr. Milton E. VerDoot of
Green Bay, Wis, described a problem
concerning insufficient brightness, and
your answer was, “Sounds like a mis-
adjusted or defective ion trap. Suggest
you substitute one having the correct
magnetic strength.”

How does one readily determine if an
ion trap has lost its magnetic strength?

How does one know what the original
magnetic strength of an ion trap was?

How does one go about ordering an

ion trap of the required magnetic
strength?

ADAM ZELINSKI
Kearny, N. J.

As we said before, an ion trap is best
checked by substituting a new wunit of
correct magnetic strength. The parts
distributor can supply you with the
right one if you specify the picture tube
type for which the ion trap is needed.
In this case, you don’t really need tp
know the numerical value of the mag-
netic strength. However, the larger 21”7
to 27" picture tubes generally require
an ion trap of 37 to 40 gausses, while
most 14" to 17" tubes use a 34- to 37-
gauss magnet.

Negative Picture

I'm stumped by a Motorola Chassis
TS-292C. The fault is a negative picture
with loss of syne, and the horizontal
frequency is off. I have checked volt-
ages, tubes, and resistances, but before
I can make a complete check the set
will operate perfectly and I can’t check
any further.

JoNEs Rapio & TV REPAIR
Ft. Wayne, Ind.

From Video
Det Qutput
Test h/(\);'vea 'Sw{tch'
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Recent 3 Position
2 1-Local
1.5
[ g 2-Suburban
'-g e 3-Fringe
1
IF 2.2meg
AGC
.25 b o °°
ol
o
o o o
Tuner
AGC

To Cathode of
1st Audio Amp

Sounds very much like AGC trouble.
You could try clamping the AGC line
at whatever voltage level is normal for
your area. If this clears up the trouble,
check for defects in the various resis-
tors and capacitors in the AGC circuit.
You might also recheck the IF amplifier
tubes for such conditions as gas and
leakage.

The symptoms might also be caused
by a defective or misadjusted area-
selector switch. As shown in the dia-
gram, AGC is fed to the tuner through
this switch when it is in the “local”
position. This connection could be open
because of poor contacts, thus killing
the tuner AGC voltage; or the AGC line
to the tuner might be mistakenly
grounded by setting the switch in the
“suburban” or “fringe” position. In the
latter position, AGC to the IF strip is
also reduced because a 2.2-meg resis-
tor is shunted across the AGC line.
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This service-dealer
can make your set
-any make -

better than new - e
with CBS tubes “¢ W8

Reliable Products
through Advanced-

Engineering
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more things to sell...
and help you sell...

Complete Line of Tie-in Materials

“Your Future” booklet Flange sign

Window display Postal cards
Decalcomania TV and radio scripts
Outdoor sign Ad mats

Indoor clock-sign Consumer booklet
Clock Doorknob hangers

HOW TO GET THEM

See your CBS Tube Distributor. Or write for PA-187 folder
and order form illustrating all the tie-in materials for this the
only complete program selling your Independent Service. Tie
in today. And be sure to specify CBS Tubes, always. Help us
help you keep your Independent Service Program growing.

CBS-HYTRON, Danvers, Massachusetts

A Division of Columbia Broadcasting System, Inc.

FOR THE BEST IN ENTERTAINMENT TUNE TO CBS
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No Price. Out in rural Col-
chester, Ill., Charles Hunt gets
recommended list price for TV
sets, plus an additional $40 to $170
for an antenna installation, by
emphasizing the sale of a good
picture rather than a piece of
furniture. Any proffered payment
is actually refused until after the
set is operating in the home and
the customer says the picture is
all right. His logic, as described
in Electrical Merchandising, is that
in a rural area no sale is complete
until the customer is satisfied. If
the set didn’t perform, a refund
would be necessary just to stay in
business. Turning down of cash
creates the unique atmosphere of
technicians seeking to provide the
best possible service, rather than
of merchants seeking a quick
sale.

There are no price tags on dis-
play floor sets. He won’t even tell
the price until a home survey has
been made, to determine the type
of antenna needed to bring in both
uhf and vhf signals from 60 to 90
miles away through hilly country.
Once the customer has been clas-
sified and qualified, he gets the
good-picture sales pitch, punc-
tuated with anecdotes of picture
problems solved for neighbors and
other satisfied customers.

The payoff for this carefully-
planned sales technique is close
to one set sold per day throughout
the year, at an average installed
price of around $325.

Nellie’s Intuition. Over in Eng-
land, a number of television
dealers employ girls as service
technicians. Experience has shown
that their natural intuition is gen-
erally much faster than that of a
man with an oscilloscope, when it
comes to locating causes of trou-
ble.

After serving her apprentice-
ship on one of these jobs, a partic-
ularly competent and comely girl

28

BY JOHN MARKU

went out on her own. She fitted
up a small truck as a mobile serv-
ice shop, painted on its sides the
slogan “Send for Telly Nellie” and
toured the countryside. A mo-
bile radiotelephone in the truck
brought her the calls from cus-
tomers.

When bench work was required,
Nellie ran a long cable out of the
truck and plugged it to an outlet
in the customer’s home. Only
when major repairs or special
parts were needed did she take
the set back to her shop head-
quarters. Since she was an ex-
tremely attractive young lady,
there was seldom a quibble
from male customers over serv-
ice charges. In one village partic-
ularly, many of the young lads
seemed to be having constant
trouble with their TV sets.

Should we be wusing more
women in TV servicing in this

country?

Rentals. There is much money
to be made in straight rentals of
TV sets. Atlas TV Center found
this out in Miami Beach, where
gather each winter some of the
country’s sharpest television cus-
tomers. Most of them laugh at list
prices, and many can quote
wholesale prices faster than you
can spin a dial. Straight rentals
are the countermeasure; in winter
this shop keeps about 100 sets out
on rental within a 10-mile radius
of their store, while in summer
this drops down to about 50 units.

Rates currently are $10 a week,
$30 a month and $100 for four
months, including an inside an-
tenna, delivery and free service.
Only 21” table models are rented,
these being big enough to dis-
courage stealing yet small enough
to be installed by one man. Part-
ners Lou Goodman and Sol
Wexler found that a 17-incher
was just too easy to pop into a
car trunk.

Most rental customers reside in
apartments, hotels or motels. An
additional safeguard against theft
is obtained by giving the owner,
manager or custodian of the build-
ing a percentage of the rental fee
for watchdog service. This man
signs a receipt for each rental set
installed. The customer himself
signs a charge slip, along with a
cognovit note form, legally bind-
ing in every state.

When a new model year begins,
all rental sets are rounded up and
sold at floor-sample prices, chop-
ped low enough to clear the floor
before they are obsoleted by the
new models.

At peak periods when the
rental stock is exhausted, rental
business from private parties is
turned down in preference to
using new sets out of stock. On
the other hand, hotel and motel
rental business is never refused,
for once such a customer gets a
turndown, the account is lost.

Hi-Fi Service. To make a cus-
tomer appreciate the quality of
your service work on his hi-fi
system, try giving free with each
such repair job a record carefully
selected to show off the perform-
ance of hi-fi equipment. Choose a
record that has consistently clean
recording quality throughout, with
some highs, some lows and some
loud passages. Choose a piece that
almost everybody is familiar with,
such as “Rhapsody in Blue,”
“Merry Widow Waltz,” or “Will-
iam Tell Overture.” Once you find
a suitable selection either in LP
or 45, you can buy it in quantity
at wholesale for this purpose. Left
with the customer, this one good
record becomes a long-lasting tes-
timonial to your work.

Reading. Store traffic increased
about 50% when Kraft and
Williams in Buffalo, N. Y., plas-
tered this sign across the entire
width of their show window:

Everything Must Be Sold
GOING OUT for BUSINESS

Most people misread the sign
and came in looking for bargains.
The explanation that the firm was
going out for business generally
brought a friendly laugh, to set
the stage for sales talk on the
bargains that actually were on the
floor.
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If you buy Newcomb or sell Newcomb, you profit from Newcomb’s
proven dependability. First of all, Newcomb products earn their place
in the sun by their superior sound. But the quality that accounts for
Newcomb’s position as probably the largest independent manufacturer
in the field is dependability. The user owns equipment that is always
ready to operate, ready to go to work from the minute it is installed.
The dealer is not plagued with a series of profit-eating service calls.
And, he gains the invaluable asset of a satisfied customer. Newcomb
dependability is the result of highly-refined conventional circuitry,
quality parts, thorough testing, and meticulous reworking until New-
comb products meet Newcomb standards—the highest in the audio
industry. The tried and true conventional circuitry found in Newcomb
products not only adds to their dependability, but also is readily under-
stood by the maintenance technician. “Dependability” is a character-
istic that cannot be established by a simple assertion. Dependability
must be proved over a period of time. In twenty years Newcomb Audio
Products Co. has proved its ability to deliver maximum dependability
combined with superior sound... consistently.

WCONVIB

DEPENDABLE NEWCOMB PUBLIC ADDRESS AMPLIFIERS

are designed for continuous heavy duty, safety, simplicity of operation.
Although specifically designed for use in school and civic auditoriums,
their flexibility and dependability have led to an impressive variety of
applications—in radio and television stations, government projects,
sports events...The Newcomb Custom KX-50 shown here is the finest
public address amplifier ever offered —without equal at any price. A 50
watt unit with less than 3% distortion, full remote control, double-
acting separate bass and treble controls, bandwidth selector, dual elec-
tronic eye volume and overload indicator...Write for free catalog
containing complete description.

DEPENDABLE NEWCOMB HIGH FIDELITY COMPONENTS

are noted for their exceptional, continuous reliability and brilliant per-
formance. Newcomb has concentrated on the qualities of sound repro-
duction most desirable for home entertainment, reduced distortion and
hum to the vanishing point, increased the flexibility of control, achieved
outstanding beauty in appearance. Finest of all compact-styled units
are the flexible Newcomb Compact 1020 preamplifier-control unit-power
amplifier and the sensitive, stable Newcomb Compact 200 AM-FM
Radio Tuner.

DEPENDABLE NEWCOMB RECORD AND TRANSCRIPTION PLAYERS

have earned an unchallenged reputation for reliability and safety in
many of the leading public school systems throughout the nation. Rug-
gedly built, with excellent audio quality, they represent the greatest
value available in this field today. Newcomb Record Players have gained
wide acceptance for church activities and Sunday schools, in dance
schools, and among square dance callers. Only American made parts
are used in this equipment. All Newcomb products bear the Under-
writers Laboratories labels.

Write for free catalog of products in which you are interested

Since 1937 Hollywood’s leading producer of precision | NEWCOMB AUDIO PRODUCTS COMPANY Department PR-1
products for the control and amplification of sound. | 8824 Lexington Avenue ¢« Hollywood 38, California
A LIMITED NUMBER OF DEALERSHIPS IN A FEW AREAS ARE OPEN. WRITE FOR DETAILS

January, 1958 - PF REPORTER 29



W

[/

TEST EQUIPMENT

by Lesile D. Deane

New Alignment Generator

The piece of equipment pictured
in Fig. 1 is the Model 368 TV-FM
Sweep Generator and Marker de-
veloped by EICO (Electronic In-
strument Co., Inc.,, Long Island
City, New York). The unit is es-
pecially designed for use in ser-
vicing and aligning TV and FM
receivers. As with all EICO in-
struments, it is available in either
kit or factory wired form.

Specifications and features are:
1. Power Requirements—105 to

125 volts AC, 50/60 cps, power

consumption 50 watts.

2. Sweep Output—5 frequency
ranges from 3 to 216 mc on
fundamentals, output .2 to .4
volts rms =5 db up to 90 me
and .1 volt rms =1 db from 80
to 216 mec.

3. Output Impedance—50 ohms
with properly terminated cable
supplied.

4. Sweep Width — continuously
variable 0 to 30 mc maximum
deviation.

3. Output Attenuators—d4 position
coarse attenuator in steps of 20
db and continuously variable
fine adjustment for both sweep
and marker signals.

6. Variable Marker—4 frequency
ranges from 2 to 225 mc (2 to
75 mc on fundamentals and 60
to 225 mc on harmonics); sepa-
rate marker size control pro-
vided.

7. Fixed Marker—built-in crystal
controlled marker oscillator,
4.5-mc crystal and front panel
socket provided.

30

8. Ext. Mark.—jack input for ex-
ternally generated markers or
output for internally generated
markers.

9. Blanking and Phasing—inter-
nal blanking eliminates return
trace and a separate control
provides phase adjustment of
horizontal sweep signal to
scope.

I had an opportunity to use the
Model 368 while performing some
experimental alignment work in
the lab recently. To familiarize
myself with the instrument, I first
read over the instruction man-
ual, carefully noting the operating
procedure. Since my work in-
volved a check of the video re-
sponse curve for a normally
operating TV receiver, I set up
the generator and a lab scope
according to the alignment in-
structions given for the particular
receiver.

Connecting the two EICO test
leads from the generator’s SCOPE
HOR binding posts to the hori-
zontal input terminals of the
scope, I next attached the output
cable to the RF OUTPUT jack on
the front panel of the instrument.
As recommended in the alignment
instructions, I then placed the
clip-lead end of the output cable
between grid and ground of the
first IF' amplifier in the receiver.
Using another cable supplied with
the Model 368, I made a connec-
tion between the vertical input
terminals of the scope and the
video detector test point in the
receiver.

Fig. 1. EICO’s Model 368 in action.

After the equipment had warmed
up, I adjusted the sweep tuning
for a center frequency of 45 mc
and the sweep width control for
approximately a 15-mc sweep. I
then set up the scope and with
very little trouble obtained a satis-
factory response curve.

To check sound and video car-
rier positions on the curve, I
placed the MARKER RANGE
switch in its third position and
adjusted the marker tuning dial
to the video carrier frequency and
then to the sound carrier fre-
quency. Adjusting marker size to
a convenient level, I noted that
the markers fell in at the proper
points on the curve.

I next decided to use the crystal
marker feature of the instrument
—so I plugged the 4.5-mc crystal,
which incidentally is supplied
with the Model 368, into its socket
(see Fig. 2). Inserting the crystal
automatically throws the crystal
oscillator circuit into operation
and both variable and crystal out-
puts appear in the generated sig-
nal. The markers produced are a

Fig. 2. Separate 4.5-mc crystal is sup-
plied as an added marker feature.
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the mighty nine
—N

TWO NEW VOLT-OHM-
MILLIAMMETERS

Now the Triplett Mighty Nine
Has Expanded to A Line of 11
VOMs Tailored to Meet Your
Preference, Purse or Purpose.
Only Triplett Offers So Com-
plete A Variety.

With the new 630-PL and
630-APL you get these im-
portant new features:

e Voltage scales for those
who want ranges reading
by 10’s (2.5-10-50-250-
1000-5000).

e Instant-vision, wider
spread scales; streamlined

New Triplett Model 630-PL ﬁ&nhandsome modern New Triplett Model 630-APL

e D.C. Polarity Reversing Switch. ® Reads from .1 ohm (4.4 ohm center scale) tc 100

. hms; f .
e 5 to 500,000 Cycles per second frequency response in mego » lour ranges

A.C. measurements. ® Molded circuit panel for instant component

® 5000 ochms per volt sensitivity in A.C. ranges; 20,000 replacement.

Ghins pepvell RS- _ e Models 630-APL and 630-A feature 4% resistoss for
Both new testers — with the popular continued Models greater accuracy; long mirrored scales to eliminate
630 and 630-A—offer these proved Triplett advantages: parallax in reading.

@ One switch will select any range; minimizes chance of
incorrect settings and burnouts. ® Banana-type leads for low contact resistance at jacks.

how do you want it?

X 3s or X 10s

Triplett Models 630 and
630-A read volts 0-3-12-60-
300-1200-6000) ; or Triplett
New Models 630-PL and
630-APL reading 2.5-10-50-
250-1000-5000.

Choose your preference in
range reading.

MODEL630-PL. .. Dealer Not$44.50

Burton Browne Advertising

MODEL630-A. ... Dealer Not $54.50
: Only Triplett offers 11
caution oW MIGH YOUTS VOM’s — a line complete
oy s00( enough to give you exactly 2 ore  ———1033
e i 1) what you want. TOES — 3008
ol300— // R ° : 30— =)
apudl ojso== o L1 ‘.EJI u ::__ f —ul¥ 87
Vig— =1 ,
3 NG, R ¥
i | SF { A\ s
124 “’)" L i —x0ln 4,
% gpto— T S S o | s
[ = 5 7T o ;

Triplett Electrical Instrument Co.
Bluffton, Ohio

53 Years of Experience Triplett Model 630-A

625-NA

630-A 630-PL 630-APL 630-NA 631 310
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A Faster Way to ¥ NEW! IMPROVED! |
Reach the Top '
In TV Servicing

I SENCORE 1

TRC4 |
TRANSISTOR |
CHECKER

, . Aperica’s newest,
Fig. 3. Special scope-input cable with ' =sh popular test

low-pass filter network termination. ' instruments
result of the sum and difference BINOW CHECKS:
frequencies of both signal funda- I* Transistors
mentals and harmonics. .'Z’Lf::: -

For example, using the 4.5-mc lrem gain. tn.
crystal and setting the variable ;L"ii"'e:f:"
marker at 45.75 mc, marker indi- power transistors.

cations will be obtained at the I*th'YfS'a' Ddiodes _
0 chec w t 4
variable fundamental of 45.75 mc, | [ccrrent roris'® Soverse

current ratio on all

at the sum frequency of 50.25 me, diodes.

at the difference frequency of l* seleniunnbEetihiss
25 h h | f checks forward and re-

41.25 mc, at the sum harmonic o Jrorse corrents.

54.75 me, at the difference har- oMol aromdtovmatzs

monic of 36.75 mec, and at the set for each transistor '

Crystal’s 5th’ Gth’ 7th and 8th har- l by referring to replaceable set-up chart on rear.

. Test | i ;
monics Of 225, 27, 315’ and 36 me. l est leads or socket provides for fast hook up.

See your pdrts distributor. —————

A, -

You get |7” Picture Tube, all compo-
lnents for Television Receiver, 5” OSCll;‘
oscope, Signal Generator as part o .
NRUI’s Professional TV Servicing training I found, however, that with a 15-

I Mt I
(-% g
mec sweep width, all markers be- | |} SEncort lﬁysr§tﬁn':!h¥slccﬁnp. |
. . low 37.5 mc and above 52.5 mc LM‘ 171 OFFICIAL RD., ADDISON, IiL.
NRI All Practice Method Trains will not appear on the scope Cut out this ad naw for further information

You in Spare Time to Fix TV Sets | screen. By using this added

. . marker provision, I obtained both
O.l"Ckly, Correctly, Confldently. video and sound markers on the
If you know basic theory, either from Radio or curve Simultaneously.

TV experience or training, NRI's Professional : .
TV Servicing Course can train you to go places In my examination of the Model

faster. T@s islIOO%hlearn-by-doigg, pracllgal 368, one particular item caught

training. You learn how experts diagnose de- : .

fects quickly. You get actual experience align- my eye. It was not in the instru-

ing Television receivers, discovering causes of ment itself but in the accessory

complaints from scope patterns, learn to know . . .

the causes of defects, audio or video; accurately, cables SUpphed with the unit. One

easily . .. and how to fix them. cable is especially designed for
NRI IS THE OLDEST AND LARGEST the vertical input of an oscillo-

HOME STUDY TV-RADIO SCHOOL scope and is to be used in con-
Over 40 years’ experience and the record and

reputation of NRI back up this learn-by-doing junction with the generator during

Professional TV course. TV servicing has only an alignment procedure. In series
started to grow. New sets, new developments,

portables, color TV make this a golden oppor- with this cable is a small plastic
tunity for the man who is trained to service : :
sets quickly and correctly. Cyhtnd?-; Wltfh two short ;eSt éea}(;ls
rotrudin, rom one e e
COLOR TV BOOK SENT EARLY o . gbl A t
Soon after you enrcr:ll”youI alsc_:rhget color TV Iessron shlelded cable trom the ot er.
with illustrations in full color. is course is not for i g
beginners, but for men who realize the need for I dlsassembled the unit by
planned practical training so they can keep up with merely removing a screw—type cap
new developments — get ahead faster. Mail coupon
xv?ldatyl: NATI&NAI\)L CRAolo INSTITUTE, Dept. 8AE4 T. from the test-lead end of the plas— are on MLERIT
ashington 16, D. C. %

tic cylinder as pictured in Fig. 3.
- SEND for FREE BOOK - | 1nside I found a simple R-C net-

NATIONAL RADIO INSTITUTE ' work composed of a 68K-ohm re-

Dept.s a4 T, w""""’""r':{' Da C'R X sistor in series and a 1,000-mmf --.watch for new
PI d FREE copy of ‘“How to Reac . . L 0
i Sies (i 7V Servicng § Mndemtand) no capacitor in shunt. This probe-like catalog No. 5811

S gl eall: circuit is a low-pass filter which

attenuates the higher beat fre-

it's terrificl

[ ———— et

INAMNCE, o 5 o e s T i T “Age. .
quencies produced by the marker-
Address o e e mmmmmm e e e | | sweep heterodyning action. By
= P : li.miti.ng the highs, the marker in- T
Accrodited Member Notional Home Study Counell i dication on the scope screen is MER!IT COIL & TRANSFORMER CORP.
_______ ——m—e—————a | much sharper and less marker 4477 N, CLARK ST., CHICAGO 40, ILLINOIS
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amplitude is required. The lower
the marker output level, the less
chance there is for response dis-
tortion.

The generator’s RF output ca-
ble also contains a similar ar-
rangement using a single 47-ohm
resistor. This component termi-
nates the test lead end of the cable
with approximately the charac-
teristic impedance of the instru-
ment.

Dot-Bar/Crosshatch Generator

An instrument designed specifi-
cally for color convergence and
TV linearity testing is pictured in
Fig. 4. Called the Model 250 Color
Convergence Dot Generator, it is
manufactured by Winston Elec-
tronics, Inc., Philadelphia, Pa.

R ™

Fig. 4. Win-Tronix Model 250 Color Con-
vergence Dot Generator.

Specifications and patterns avail-
able are:

1. Power Requirements — 105 to
125 volts, 60 cps, power con-
sumption 30 watts.

2. RF Output — preset for TV
channel 2 and tunable to chan-
nel 3, 30 db variable attenuator.

3. Output Impedance—300 ohms,

4" output lead provided.

4. Synchronization — internally
generated vertical and horizon-
tal sync signals for 30-frame,
525-line interlaced raster.

5. Dot Pattern — fixed white-dot
display with 14 horizontal rows
and 18 vertical rows.

6. Bar Patterns — vertical white
bar display with 18 individual
bars or horizontal white bar
display with 14 individual bars.

7. Crosshatch Pattern—14 white
horizontal and 18 white vertical
bars.

When investigating the Model
250, I noticed that the instrument
required no manual RF tuning
and that only two adjustments,
the pattern selector switch and
the output attenuator, appear on
the front panel. From the instruc-
tion manual I learned that the TV
channel frequency is fixed and
pretuned at the factory for chan-
nel 2; also that the RF oscillator
can, if desired, be adjusted for
channel 3 through an access hole
in the rear of the unit.

Studying the schematic, my at-
tention was drawn to the fre-
quency-counter and AFC circuits.
A block diagram of the instru-
ment’s circuitry is shown in Fig. 5.
Referring to the 31.5-kc oscillator
stage, you will note that it is auto-
matically controlled by an AFC
phase detector and reactance tube
circuit. AFC feedback is obtained
by sampling the output signal of
the 60-cycle vertical sync oscil-
lator.

Following the 31.5-kc oscillator
is a triode tube acting as both a
buffer and a signal-peaking cir-
cuit. A portion of the output sig-

315KC Vert Bar
0sc RF Osc
AFC 31.5KC 15750¢ps | [Mixer and | Attenuator
Reactance || (3)1.5KC | Buffer | Hor Sync—lFunction r_ RF Mod uato
Tube o Amplifier] |osc Switch ulator
Output
Power AFC 4.5KC 900cps 00¢ps 60cps
Suppl Phase — osc=7 [ Hor Bar 0sc23 +—Vert Sync
PP Det - 0sc+5 ' Osc < 5

Fig. 5. Block diagram of the Model 250 shows its interlocking AFC system.
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it's easy
to solve your

TV SYNC

problems
with this new
SAMS BOOK

“*Servicing TV Syn¢ Systems”’
by Jesse Dines

Valuable time-saving book for Serv-
ice Technicians. Covers fully the
theory of operation, circuit function
and circuit variations of the 18 differ-
ent types of sync systems used in
TV receivers. Explains various types
of syncseparator, horizontal and ver-
tical oscillator, and horizontal AFC
circuits used in sync systems. Meth-
ods of analyzing and troubleshooting
these circuits are supported by actual
picture tube photos and waveforms
illustrating types of sync troubles.
Includes valuable data on oscillator
coils, transformers and printed elec-
tronic circuits used in sync systems.
Has chapter on practical servicing
hints. This book will definitely help
the technician to better understand
and more easily service any type of
sync system trouble. Written clearly
and simply for quick and easy under-
standing. 320 pages; 221 illustra-
tions, 514 x 814",

$395 g/ I o

SEE THIS MONEY-EARNING BOOK o ’;
AT YOUR ELECTRONIC PARTS ) LB
DISTRIBUTOR OR MAIL COUPON /
TO HOWARD W, SAMS ., .

PRICE
ONLY

e

FREE TRIAL COUPON

——"

Howard W, Sams & Co., Inc., Dept. 3-A8
2201 E. 46th Street
Indianapolis 5, Indiano

O Send me Jesse Dines’ book “Servicing TV Sync
Systems” for 10 days FREE examination. In 10 days
| will pay for the book, plus small delivery cost, or
return.postpaid,

L}
1
1
[}
]
]
]
)
We pay delivery costs if you remit with this coupon. |
Some return privilege. :
]
1
]
]
]



To demonstrate how well Mallory
“Gem” tubular capacitors resist
moisture, we put some in plastic
tubes filled with water. Months
later, their internal resistance
remains unchanged . . . proving
there has been no moisture
absorption.

Sure, you don’t expect to submerge
the capacitors you install. But when
you’re looking for top performance,
even under the toughest humidity —
always ask for Mallory “Gems.”

Get your stock today from your
Mallory distributor. He carries
them in all popular ratings for
by-pass and coupling applications.

| P.R.MALLORY & CO.Inc §

b

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

nal from this stage controls the
frequency of the 15,750-cycle hori-
zontal oscillator, which in turn
couples a simulated TV sync pulse
to the mixer section.

Another portion of the 31.5-ke
buffer-amplifier signal is fed to a
bank of four oscillators. The verti-
cal sync signal is derived from the
output of this frequency count-
down bank which is comprised of
4.5-ke, 900-cps, 300-cps, and 60-cps
oscillators.

For the generator to produce a
vertical bar pattern, a separate
315-ke oscillator is employed. This
stage is not entirely independent,
for it too is controlled by the
interlocking AFC arrangement
through the horizontal sync oscil-
lator. The signal responsible for
the reproduction of a horizontal
bar pattern is derived from the
900-cycle oscillator in the fre-
quency count-down bank. Thus,
horizontal and vertical sync to-
gether with vertical and horizon-
tal bar signals are coupled to the
mixer section.

From this point the signals se-
lected are then fed to a crystal
modulator which also receives a
signal from a separate RF oscil-
lator stage. The RF oscillator is
pretuned and generates a carrier
frequency for either TV channel 2
or 3. The composite signal leaving
the modulator undergoes a certain
amount of reduction through a
variable output attenuator. Selec-
tion of the various generated pat-
terns is accomplished by a func-
tion switch which is shown as part
of the mixer section.

By following the procedures
outlined in the instruction man-
ual, I checked dot convergence of
a color receiver using the Model
250. After the instrument and re-
ceiver had warmed up, I merely
connected the generator output
lead to the antenna terminals and
switched the tuner to channel 2.
The dot pattern came into syn-
chronization as I adjusted the fine
tuning and hold controls. I also
found the instrument of value
when signal tracing or setting up
linearity on monochrome receiv-
ers.

Low Ripple DC Supply

The Model 610C-ELIF Rectifier
Power Supply shown in Fig. 6,
made by American Television and

PF REPORTER -+ January, 1958

|
e

|



— =Y
===

Fig. 6. ATR Power Supply has voltmeter,
ammeter, and step-voltage control.

Radio Co., St. Paul, Minnesota, is
especially designed for the opera-
tion of auto radios as well as other
DC powered apparatus.

Specification features are:

1. Power Requirements — 105 to
125 volts, 50/60 cps AC, power
consumption variable with load,
line fuse provided on front
panel.

2. DC output—6 volts at 10 amps
continuous or 20 amps inter-
mittently, 12 volts at 6 amps
continuous or 12 amps inter-
mittently, 6-12 wvolt selector
switch and 8 position voltage
control provided.

3. Panel Meters — ammeter 0-20
amps DC, voltmeter 0-15 volts
DC.

I made use of the ATR unit by
checking the operation of several
late-model auto radios the other
day. Upon examination of the
front panel adjustments, I noticed
one unique feature that I had not
previously encountered in equip-
ment of this type—a toggle switch
with an added