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SMALL -SYSTEM PRICE! 

NEW JERROLD 
TV DISTRIBUTION SYSTEM 

ENGINEERED FOR THE NEW COLOR -TV ERA 

Designed for TV shops, dealers' showrooms, 
small apartments and motels 
Feeds up to 32 TV and FM sets 
No controls or adjustments 
New "Quick -Disconnect" plug-in outlets 

Here's the distribution system to sell to TV and 
FM dealers for their color -TV showrooms .. . 

perfect too for the small apartment building or 
motel that's been needing an antenna system 
but couldn't afford one before. It's also ideal for 
your own service shop. 

New 4- and 8 -way nigh - 
isolation networks. 

New crown -washer screw 
terminals for stripped or 
unstripped twin lead. 

The JERROLD "Challenger" Amplifier, 
Model ACL-200, delivers 20db minimum gain 
over the low band, 19db over the high band. 
Flat response-unique in a low -price amplifier, 
but necessary for good color TV. Easy to install, 
no controls to adjust. Famous JERROLD qual- 
ity is built in to stay. 

Model ACL-200, $38.97 net 
See your JERROLD distributor or write 

Jerrold Electronics, Distributor Sales Division, 
Philadelphia 32, Pa. 

icz:=;`1 

Exclusive "Gamma" 
chassis fittings for quick 
disconnect of any set. 

JER RO LO 
ELECTRONICS 

A subsidiary of THE JERROLD CORPORATION 



...............PREVIEWS of new sets Airline 
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Airline 
Model WG -5713A 
TV Chassis 23531 

FM -AM-Stereo Amplifier Chassis 
10A51 

Eleven different Airline models intro- 
duced this year use the same pair of 
chassis as this model. The TV chassis 
is horizontally mounted, as were those 
in several of last year's sets. The separ- 
ate eleven -tube radio -amplifier chassis 
provides for both FM -AM radio recep- 
tion and stereo amplification. It has its 
own power supply and operating con- 
trols, and functions independently of the 
TV chassis. 

The TV can be operated separately, 
too, but a few steps must be taken be- 
fore it can be operated on the service 
bench without connection to the other 
chassis. You must connect the brown and 
gray leads on the TV -radio interconnect- 
ing cable together to complete the AC 
supply circuit. The audio circuit in this 
set is not designed to drive a speaker. 
so you'll also need a separate audio am- 
plifier for bench testing. The 8BQ5 audio 
output stage is a cathode follower, with 
the output transformer in its cathode cir- 
cuit. The secondary of this transformer 
connects through a shielded lead to the 
radio chassis, and terminates in a phono - 
type connector. 

B+ is developed by a dual silicon 
rectifier; this unit can be replaced, if it 

becomes necessary, without removing the 
chassis from the cabinet. The 7.5 -ohm 
fusible resistor (for B+ protection), and 
the 52 -ohm, 20 -watt filament dropping 
resistor, can also be replaced without 
disassembly. All three of these com- 
ponents are clustered near one another 
on the top side of the chassis. 

Most of the tubes in this chassis are 
familiar types. Worth mentioning, how- 
ever, are the 6CG7 (6FQ7 alternate) 
horizontal oscillator -AFC (no diode for 
AFC in this set) and the 23AHP4 pic- 
ture tube, a 92° type. You'll find a 1N60 
(alternate CK706) being used as a video - 
detector diode; it's located under the 
snap -off shield shown in the photo. 

The operating controls for channel se- 
lection, fine tuning, contrast, brightness. 
vertical hold, and range (AGC) are 
mounted on a separate control panel. 
Adjustments for buzz, vertical linearity. 
height, horizontal waveform, horizontal 
drive (a trimmer), and horizontal hold 
are all located on the rear of the chassis. 
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Emerson PREVIEWS of new set 

Emerson 
Model C -2001A 

TV Chassis 120587A 
Radio Chassis 120585 

Amplifier Chassis 120594 

This combination model features a TV 
with a 23" viewing screen, stereo ampli- 
fier, FM -AM tuner, and four -speed 
phonograph. The TV chassis is physi- 
cally similar to one of last year's designs, 
using a single large printed -circuit board. 

The turret -type tuner in this set has a 
6GK5 RF amplifier and a 6CG8A mixer - 
oscillator. It also incorporates the preset 
fine-tuning feature; pushing in and ro- 
tating the fine-tuning knob engages and 
adjusts each channel oscillator slug. 

A 5U4GB develops the B+ voltage in 
this receiver, and the protection device 
for the LV supply is a .45 -amp chemical - 
type fuse. A #26 wire -link fuse protects 
the power transformer in case of fila- 
ment -circuit overload. 

Tubes used in the IF stages include 
two high -gain 6GM6's for the first and 
second amplifiers, and the pentode sec- 
tion of a 6AS8 for the third amplifier: 
the diode section of the latter tube i 

used as the video detector. The pentode 
half of a 6AW8A serves in the video out- 
put stage, while the triode section works 
in conjunction with a 6EM5 to form 
the combined vertical multivibrator-out- 
put system. The tube complement of the 
horizontal circuit includes a 6CG7 
(6FQ7 alternate) oscillator, 6DQ6B (6- 
GW6 alternate) output, 6DA4 (6DE4 
alternate) damper, and 1G3GT (I K3 al- 
ternate) high -voltage rectifier. The picture 
tube is a 110° bonded 23CP4. A sol- 
dered -in dual diode is used for AFC. 

The on -off switch is operated by a 
push button on the front control panel. 
The operating controls for contrast, 
brightness (height inside), and vertical 
hold (vertical linearity inside) are also 
accessible from the front of the cabinet. 
The local -distance (AGC), horizontal 
hold, horizontal frequency (trimmer), and 
horizontal drive controls are located at 
the rear of the set. 

Focus voltage is selected by connect- 
ing the lead from pin 4 of the CRT to 
one of the four terminal points provided 
for this purpose; each terminal is con- 
nected to a different voltage. Width is 
controlled by a jumper across one of the 
resistors in the screen circuit of the 
6DQ6B; maximum width is obtained 
when the jumper is in place. 
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................PREVIEWS of new sets Olympic 
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Olympic 
Model 9T22 

Chassis 10119 
Pictured here is the 19" table -model 

television receiver being manufactured in 
Japan for Olympic. The chassis-in two 
separate sections-is completely hand - 
wired, and uses tubes familiar to most 
service technicians in this country. The 
19XP4 picture tube, a 114° type, is the 
same that is being used in a number of 
domestic Olympic chassis. The switch - 
type tuner uses a 2GK5 RF amplifier and 
a 5CG8 mixer -oscillator. The oscillator 
slugs can be adjusted without removing 
the chassis from the cabinet. However. 
you must first remove the on -off -volume 
and picture control knobs, four Phillips - 
head sheet -metal screws holding the 
front -control escutcheon, and then the 
escutcheon. Then, after removing three 
more metal screws that hold the chan- 
nel -selector retaining bracket, and re- 
moving this bracket (along with the chan- 
nel -selector and fine tuning knobs), you 
can adjust the slugs through slots at the 
front of the tuner-clearly labeled with 
each channel number. 

Two silicon rectifiers, wired so as to 
double the input voltage, develop B+ 
for this chassis. Overload protection for 
the entire set is provided by a 2 -amp line 
fuse. An 8 -ohm, l0 -watt surge -limiting 
resistor further protects the B+ rectifiers. 
A 52 -ohm. 30 -watt filament dropping re- 
sistor is wired in series with the tubes: 
one of the photos shows its exact loca- 
tion. 

Three diodes are used in this chassis: 
one for video detection, and two more in 
the ratio -detector circuit. All three diodes 
are located inside metal shields-the 
latter two within the same shield. 

A 6BN8 has an unusual function in 
this chassis-it's the sync separator -hori- 
zontal phase detector. Many other tube 
types perform familiar functions: IODE7 
vertical multivibrator-output: 6CG7 hori- 
zontal oscillator -AFC: 12DQ6 horizontal 
output: and IG3 HV rectifier. The damp- 
er is a 12GK17, which can be replaced 
directly by a common 12AX4GTB. 

Operating controls for AGC. vertical 
linearity, height, and horizontal fre- 
quency (a coil) are all adjustable from 
the rear of the cabinet. Also at the rear. 
and located on the yoke bracket, are 
two slugs for controlling horizontal lin- 
earity. Horizontal hold, vertical hold, and 
brightness controls extend from the right 
side of the cabinet. 
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Zenith ...................PREVIEWS of new s ets 

PERMA-SET 

Zenith FINE TUNING 

Model K3341 H 
TV Chassis 16K23QS 

Remote Chassis S-56853 

Zenith is making wide use of this chas- 
sis in '63 consoles. Some models con- 
taining it also have an FM -AM radio, 
stereo amplifier, and/or remote control. 
The set shown here uses a 92° bonded 
23ANP4 picture tube, and comes 
equipped with a six -transistor remote - 
control chassis. 

No provision is made on this power - 
tuning model for changing channels 
manually from the front of the set; chan- 
nel -selector rotation must be initiated by 
pressing a push button on the control 
panel. However, you can change chan- 
nels manually with a knob on the rear 
cover. A spring -loaded shaft extends 
from the rear of the tuner (see photo); 
when pushed straight in, the shaft en- 
gages the tuner drum, and permits you 
to rotate the tuner. If the same shaft is 
slipped slightly to the right before it is 
pushed in, it engages the channel -index- 
ing keys that select the channel upon 
which the tuner will stop when power 
tuning is used. Before you can adjust 
the individual oscillator slugs, you must 
first remove the tuner from the cabinet. 

Protective devices used in this chassis 
include a 5 -amp bayonet -type line fuse, 
a 7/10 -amp bayonet -type B+ fuse, and 
a wire -link filament fuse. You'll also find 
a separate .15 -amp, slow -blow fuse pro- 
tecting the remote -control chassis, in 
models so equipped. This fuse is located 
on the top side of the remote chassis, 
as shown in one of the photos. 

The video detector diode is located 
under the metal shield covering the third 
IF transformer, and the dual diode for 
horizontal AFC plugs into a socket on 
top of the chassis. 

The main operating controls are lo- 
cated on the upper control panel; others 
are inside the lower control -panel door. 
Adjustments on the rear apron include 
the FRINGE LOCK, buzz, AGC, and sound - 

detector quadrature coil. Width is con- 
trolled by a metal sleeve located be- 
tween the yoke and the CRT neck. Anti - 
pincushion magnets, familiar in Zenith 
chassis for a number of years, are again 
used in this set. 
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VIDEO SPEED SERVICING etaenaea 

See PHOTOFACT Set 533, Folder 1 

Mfr: Motorola Chassis No. TS -435 

Card No: MO TS -435-1 

Section Affected: Raster. 

Symptoms: Vertical jitter. Voltage fluctuates 
at plate (pin 3) of V4B (8GN8) . 

Cause: Defective vertical size control. 

What To Do: Replace R4A (2 meg). 

VERT MULI 

v4 B8GN8 
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f 
rV 

Mfr: Motorola Chassis No. TS -435 

Card No: MO TS -435-2 

Section Affected: Sync. 

Symptoms: Poor horizontal hold. 

Cause: Leaky capacitor in horizontal phase 
detector circuit. 

What To Do: Replace C48 
(1000 mmf-2000V) . 

Mfr: Motorola Chassis No. TS -435 

Card No: MO TS -435-3 

Section Affected: Pix. 

Symptoms: Badly smeared video. Low voltage 
at plate (pin 9) of V4A (8GN8). 

Cause: Defective solder joint causes open con- 
nection to video peaking coil. 

What To Do: Replace L15 or resolder its 
leads. 
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See PHOTOFACT Set 533, Folder I 

Mfr: Motorola Chassis No. TS -435 

Card No: MO TS -435-4 

Section Affected: Pix. 

Symptoms: Video overload. High positive volt- 
age at AGC plate (pin 3) of V5 (3BU8) . 

Cause: Leaky pulse -coupling capacitor in 
keyed AGC stage. 

What To Do: Replace C35 
(470 mmf-2000V). 

Mfr: Motorola Chassis No. TS -435 

Card No: MO TS -435-5 

Section Affected: Sound. 

Symptoms: Sound fades out after fairly long 
period of operation. Voltage at plate (pin 3) 
of V3B (6AÚ8) decreases. 

Cause: Plate resistor increases in value, pos- 
sibly due to damage from defective V3. 

What To Do: Replace R41 (27K) and V3 
(6AU8). 

Mfr: Motorola Chassis No. TS -435 

Card No: MO TS -435-6 

Section Affected: Raster. 

Symptoms: No raster. Voltage at cathode (pin 
7) of CRT is too high. 

Cause: Shorted coupling capacitor between 
video output stage and CRT. 

What To Do: Replace C29 (.1 mfd). 
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VIDEO SPEED SERVICING Seiciaetea 

See PHOTOFACT Set 560, Folder 1 

Mfr: Sylvania 

Card No: SY 555-1-1 

Chassis No. 555-1 

Section Affected: Sync. 

Symptoms: No horizontal or vertical hold. 
Zero voltage on screen grid (pin 6) of V8 
(6CS6) . 

Cause: Screen resistor has burned open. 

What To Do: Replace R52 (10K - 2W). 
Check C44 (.1 mfd) and V8 (6CS6) for 
leakage or short. 

Mfr: Sylvania Chassis No. 555-1 

Card No: SY 555-1-2 

Section Affected: Pix. 

Symptoms: No video. Zero voltage at cathode 
(pin 3) of V5A (6BR8A). 

Cause: Open AGC control. 

What To Do: Replace R5 (190K). 

Mfr: Sylvania Chassis No. 555-I 

Card No: SY 555-1-3 

Section Affected: Raster. 

Symptoms: No vertical sweep. 

Cause: Shorted feedback capacitor in vertical 
multivibrator. 

What To Do: Replace C52 (.1 mfd). 
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S9ecieut a VIDEO SPEED SERVICING 
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See PHOTOFACT Set 560, Folder 1 

Mfr: Sylvania Chassis No. 555-1 

Card No: SY 555-1-4 

Section Affected: Sync. 

Symptoms: Unstable vertical and horizontal 
hold. Positive voltage on noise -limiter grid 
(pin 1) of V8 (6CS6). 

Cause: Leaky coupling capacitor in noise - 
limiter circuit of sync separator. 

What To Do: Replace C43 (.01 mfd). 

Mfr: Sylvania Chassis No. 555-1 

Card No: SY 555-1-5 

Section Affected: Sync. 

Symptoms: Horizontal hold drifts out of range. 
Voltage at pin 7 of horizontal multivibrator 
becomes less negative than normal. 

Cause: Leaky coupling capacitor between sec- 
tions of horizontal multivibrator. 

What To Do: Replace C57 (330 mmf). 

Mfr: Sylvania 

Card No: SY 555-1-6 

Section Affected: Sound. 

Chassis No. 555-1 

Symptoms: Distorted sound. Positive voltage 
on grid (pins 1 and 7) of V7 (6AQ5A). 

Cause: Leaky coupling capacitor in grid cir- 
cuit. 

What To Do: Replace component combina- 
tion K1, which contains defective capacitor. 
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Prices effective January 1, 1963 

Tarzian offers 

FAST, DEPENDABLE 

TUNER REPAIR 

SERVICE (MAALKLES) 

It just makes sense that a manufacturer of tuners should 
be better -qualified, better -equipped to offer the most de- 
pendable tuner repair and overhaul service. 

Sarkes Tarzian, Inc. pioneer in the tuner business, 
maintains two complete, well-equipped Factory Service 
Centers-assisted by Engineering personnel-and staffed 
by specialized technicians who handle ONLY tuner re- 
pairs on ALL makes and models. 

Tarzian-made tuners received one day will be repaired 
and shipped out the next. Allow a little more time for 
service on other than Tarzian-made tuners. 

Tarzian offers a 12 -month guarantee against defective 
workmanship and parts failure due to normal usage. And, 
compare our cost of $9.50 and $15 for UV combinations. 
There is absolutely no additional, hidden charge, for ANY 
parts except tubes. You pay shipping costs. Replacements 
on tuners beyond practical repair are available at low cost. 

® Tarzian-made tuners are identified by this stamping. 
When inquiring about service on other tuners, always 

give TV make, chassis and Model number. All tuners 
repaired on approved, open accounts. Check with your 
local distributor for Sarkes Tarzian replacement tuners, 
replacement parts, or repair service. 

\/SARKES TARZIAN, INC. 
Bloomington, Indiana 

MANUFACTURERS OF TUNERS ... SEMICONDUCTORS ... AIR 
TRIMMERS ... FM RADIOS ... AM/FM RADIOS ... AUDIO TAPE ... 
BROADCAST EQUIPMENT 

1 L 

ALL PART 
(except tubes) d Welt 

14 -HOUR SERVICE 

1 -YEAR WARRANTY 

TWO SERVICE CENTERS 

See your distributor, or use the 
address nearest you for fast fac- 
tory repair service 

537 South Walnut St. 

Bloomington, Indiana 

Tel: 332-6055 

10654 Magnolia Blvd. 

North Hollywood, Calif. 
Tel: 769-2720 
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For window -size blow-ups 
of this message, send 10c to 
Sprague Products Co., 
105 Marshall St., North Adams 
Mass., to cover handling 
and mailing costs. 

EVE la** 
INDEPENDENCE 

FOR YOU AND YOUR 
*IN_i_)EPE_NDENT 
TV SERVICE DEALER 
* * * * * * * * * * * * * * * * * * * * * ******** * * * 

Your independent TV Service Dealer is in business for himself because he too wants to exercise his 
independence just as you do. You purchased your TV or radio set where you wanted to ... when you 
wanted to ... and at the price you decided was right. 

Your TV service dealer is also an independent in the things he buys in his day-to-day work. He buys 
repair parts where he can get the highest quality and the best service. And, he trained himself in his 
own way, on his own time, at his own expense, to be able to do the very best for YOU. 

He stands or falls on what you think of him and his work. He has to do good work to keep your 
business ... and he knows it! 

We're lucky in these United States that every day is Independence Day. Independent buying, selling, 
and servicing is the very lifeblood of American business. Let's keep it that way. 

.- 
THIS MESSAGE WAS PREPARED BY SPRAGUE PRODUCTS COMPANY, 

DISTRIBUTORS' SUPPLY SUBSIDIARY OF SPRAGUE ELECTRIC COMPANY, NORTH ADAMS, MASSACHUSETTS FOR . . . 

R IMPPENDENT TV-RADIO SERVICE DEALER 
651 1063 
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Symfact: Sync Separator and Splitter 
(Using Two Triode Stages) 

See what happens to voltages and waveforms 
when troubles occur. 

Tuner Repairs Made Easy 
When you know your way around inside a 

tuner, it's just another TV circuit. 

More Visual Symptoms Tell a Story 
Unusual CRT presentations give 

many good trouble clues. 

Know Your '63 Color Circuits: 
Convergence Panel 

Simplified schematics make the multiple 
control circuits more readily understandable. 

Special Equipment Speeds Servicing 
Quicker Servicing-Auxiliary instruments have 

countless uses in bench troubleshooting. 
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Molecular Electronics Explained Barron Kemp 
Servicing Industrial Electronics-Microminiaturization 

is advancing on many fronts. 

Guaranteeing Your Service Work 
Dollar and Sense Servicing-Let there be no room for 

misunderstanding between you and the customer. 

Notes on Test Equipment Forest H. Belt 
Lab reports on the Jackson Model 800 

Color Generator and Heath 10-10 Scope. 

The Troubleshooter 

Product Report 

Free Catalog & Literature Service 
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ABOUT THE COVER 

This month's issue contains an 

extra -long string of articles on 

practical TV servicing. Among other 

things, you'll learn more about analyzing 

picture symptoms, tear into tuners, 

examine color convergence circuits, 

find out how thermistors work, and 

see some unusual approaches to 

troubleshooting at the bench. 
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A . C. HOUSEHOLD ELECTRICITY NowWe 
. your n. opt, Rut .r Om 

Operates Standard A.C. 
Record Players 

Dictating Machines 
Small Radios 

Electric Shavers 
Heating Pads, etc. 
In your own car or boat! 

FÓRDUCTS 
MODERN 
LIVING 

PLUG-IN TYPE 
PORTABLE 

INVERTERS' 
MODELS 
6-RMF (6 volts)p 60 to 80 
watt 
lbs.. D 

pEALER' 

Ns ET 
eight 12 

PRICE. . . . $33.00 
12T-RME (12 volts) 90 to 
125 watts. Shipping weight 
12 lbs. DEALER NET 
PRICE. . . . $33.00 
+Additional Models Available 

IIIt;l1i, _,r11 

.'trIIC 

6)s -. 

"A" Battery 

ELIMINATOR 
For Demonstrating and 

Testing Auto Radios- 
TRANSISTOR or VIBRATOR 

OPERATED! 
Designed for testing D.C. 
Electrical Apparatus on Reg- 
ular A.C. Lines-Equipped 
with FullWave Dry Disc - 
Type Rectifier, assuring 
noiseless, interference -free 
operation and extreme long 
life and reliability. 

MAY ALSO BE USED AS A BATTERY CHARGER 
MODEL 6100-ELIF ... 6 volts at 10 amps. or 12 volts 
at 6 amps. Shipping weight 22 lbs. 

DEALER NET PRICE 149.95 
MODEL 6200-ELIT... 6 volts at 20 amps. or 12 volts at 
10 amps. Shipping weight 33 lbs. 

DEALER NET PRICE . . . $66.95 

AUTO -RADIO 

VIBRATORS 
By every test ATR Auto. 
Radio Vibrators are best! 

. and feature Ceramic 
Stack Spacers, Instant Start- 
ing, Large Oversized Tungsten 
Contacts, Perforated Reed. 
plus Highest Precision Con- 
struction and Workmanship and 
Quiet Operation! 

There Is an ATR VIBRATOR fo. 
every make of earl 

Ask your distributor for ATR's Low Priced type 1400, 
6 volt 4 -prong Vibrator; and 1843, 12 volt 3 -prong; or 
1840, 12 volt 4 -prong Vibrator. THE WORLD'S FINEST! 

OR 
KARADIO 

UNIVERSAL 

MODEL 600 SERIES 
Easily installed in -dash or under - 
dash. Amplifier power -supply chas- 
sis may be separated from tuner 

chassis for easy servicing. Utilizes 6 -tube superhetro- 
dyne circuit (2 dual-purpose tubes). Supplied with 
separate 5" x 7" speaker. Neutral gray -tan baked 
enamel finish. Overall size 4" deep x 61/2' wide x 2" 
high. Tuner Chassis; with Amplifier Chassis, 2%" deep 
x 61/2" wide x 3z/e" high. Shipping weight 7 lbs. WILL 
OUT -PERFORM MOST SETS! 
Model 612-12 Volt, Dealers Net Price $31.96 
Model 606-6 Volt, Dealers Net Pric 31.96 

Airplane Style Overhead 
Mounting under CabRoot 

TRUCK 

KARADIO 
Excellent Tone, 
Volume, and Sensitivity! 
Compact, yet powerful. Fits 
all trucks, station wagons, 
most cars and boats. Just drill a % inch hole in roof and 
suspend the one-piece unit (aerial, chassis and speaker) 
in minutes. Watertight mounting assembly holds anten- 
na upright. Yoke -typo bracket lets you tilt radio to 
any ngle. 

Extara-sensitive radio has 6 tubes (2 double -purpose), 
over -size Alnico 5 PM speaker for full, rich tone. Big, 
easy -to -read illuminated dial. Fingertip tuning control. 
Volume and tone controls. 33-!n. stainless steel antenna. 
Neutral gray -tan enameled metal cabinet. 7 x 61 x 4 in. 
high over-all. Shipping weight 101 lbs. 
Model TR-1279-12Ator 12V Dealer Net Price 141.96 
Model TR -1279- 6A for 6V Dealer Net Price $41.96 

See Your Electronic Parts Distributor 
Write Factory For Free Literature 

NO PRINTE'! 
CIRCUITRY 

ATR ELECTRONICS, INC. 
Formerly. American Television 6 Rodio Co 

ATR Quality Products Since 1031 

ST. PAUL 1. MINNESOTA-U.S.A. 

1 
LETTERS 

TO THE 

EDITOR ! iaappaü4i 

Dear Editor: 
I'd like you to know PF REPORTER is 

tops with me; I've dropped my other 
subscriptions, but never this one. In the 
February issue, the article "Tough Dogs 
Lose Their Bite" was very good; the 
analyses were just like having an in- 
structor right there giving the explan- 
ations. Let's have more like that. Inci- 
dentally, Symfact. is great; keep them 
coming! 

JOHN DUBSKY 
Cleveland, Ohio 

Great to hear from you, John-par- 
ticularly such fine compliments. We'll con- 
tinue trying to live up to them. Ed. 
Dear Editor: 

I'm a little confused about the video - 
output circuit diagram in March Symfact. 
Although the text describes three parallel 
paths to B+, I can find only one, 
through the contrast control and R11. 
Should there be a connection from be- 
tween R8 and L2 to B+? 

H. V. WILLIAMS 
San Angelo, Texas 
Dear Editor: 

In explaining Symptom 1 of March 
Symfact, you say, "With RI1 open, one 
of parallel paths to plate of VI A is 
broken, and plate voltage drops to 115 
volts." It seems to me that, if R11 opens, 
the plate voltage will be zero. The 
"Normal Operation" section states there 
are three parallel paths, but I've failed to 
see an alternate source of B+ after 
thoroughly studying your diagram. Could 
it be that a voltage is supposed to be 
applied at the junction of R8 and L2? 

VIRGIL PRIDDY, JR. 
Louisville, Ky. 

LOST: One small line, one arrow, and 
a small sign reading "250V." Urgently 
needed for survival of half-starved video 
circuit. Apply at junction of L2 and R8 
in March Symfact. Ed. 

kr_le 
antenna 
specialists 
brand 

Black Beauty 
Fiberglas CB antennas 

now you can whip two prob- 
lems most common to fiber - 
glas antenna performances! 

First: through the "black 
magic" of exclusive Thermofit 
PVC process, brittleness and 
cracking are eliminated. Much 
more resistant to constant 
abrasions. 

Second: The durable, black 
finish is inconspicuous yet 
gives an impressive, clean, 
classic look to your car. Looks 
good even after long, hard use. 
Center loaded and only 48" 
high. Choice of mounts. 

"Stripes of Quality" 

the 
antenna 
specialists 
co - 
12435 Euclid Avenue 
Cleveland 6, Ohio 

Export Div., 15 Moore St., 
New York 4, N.Y. 
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WHAT HAPPENED TO ALL THE OTHER "NUMBERS"? 

Who needs them? They're all gone ... finis, kaput, raus 
mit, ausgespilt! NOW, with PHILCO Star Bright 20/20 
Picture Tubes, 9 basic types do the job of 91 numbers 
that you needed before. That means that just about all 
of the popular tube replacement jobs can be done with 
just 9 Philco CR Tube numbers. 

That's only part of the story. It's important that just one 
tube replaces 19 you needed before ... but it is equally 
important to you that you can meet most ANY tube 
need ... from 10" sizes up to 27" tubes with just 30 
Philco "universal" tube numbers. 

This saves you time. Saves you money. It means that 

your Philco Distributor will have the tube you need IN 
STOCK ... when you need it ! 

Philco Star Bright 20/20 Picture Tubes give you a big 
advantage in customer satisfaction . . . with clearer, 
brighter pictures. Every Philco Star Bright 20/20 Picture 
Tube is made from all new parts and materials, except 
for the envelope, which, prior to re -use is inspected and 
tested to the same exacting standards as a new envelope 
and of course, every one still carries a full year warranty! 

Stop in at your Philco Distributor today. Nine Philco 
Star Bright CRT numbers are all you need to win .. . 

on most replacement jobs. 

DEPEND ON YOUR PHILCO DISTRIBUTOR ... Your one stop shopping center for all your tubes, parts and accessories. 

PHILCO MODERN COPPER 
ENGRAVED CIRCUITS 

- jot s Factory -Supervised 

PARTS AND SERVICE OPERATIONS 

PHILCO 
A SUBSIDIARY OF /,(l/ -(li-' C`iK0/ CYf7La/a 



WHY THE lne 
DESIGNED ESPECIALLY FOR COLOR TV 

Genuine GOLD ANODIZED Finish 
for permanent protection 

Winegard oli channel yogi patents - 
U.S. Pot. 2,700,105 - 2,955,289/ Canada -- 511,934. 

COLORTRON MODEL C-42 
$34.95 list 

The world's BEST performing VHF all channel TV antenna, size for size and dollar for dollar, 
is the Winegard Colortron. The Colortron is more nearly perfect than any other all channel 
antenna made. It is the only all channel antenna you can buy that carries a factory written 

guarantee of best performance. 
HERE'S WHY COLORTRON IS BEST 

1. A perfect all channel, high gain TV antenna would have 
the following characteristics: - the sensitivity of a well -engineered cut channel yagi of equal 
physical length on each of the 12 channels. 
-sharp directivity. A single frontal lobe and absolutely no 
pick-up of signal from back or sides on any channel. 
-it would have an exact 300 ohm non -reactive impedance on 
every VHF channel 2 through 13. 

2. There are several basic designs for high gain, all channel 
TV ántennas. For practical reasons, only two of these are 
used today. 

[]A The all channel yagi that incorporates only 2 driven ele- 
ments-but many directors. This design was invented by John 
R. Winegard in 1954. Until then, the high efficiency of the yagi 
was limited to single channel antennas. 

Q The all channel antenna that incorporates a multiplicity of 
driven elements in a single plane. These are End -Fire arrays. 
This basic design was first used for TV in 1952. Some end -fire 
antennas are called "log periodic". 

IT IS A SCIENTIFIC FACT that a single Yi wave director element* 
will absorb 4 times more signal energy from a TV wave than a 

wave driven element**. Because of this indisputable fact, 
the Winegard Colortron all channel yagi uses multiple directors 
to get its gain-not multiple driven elements. 

To obtain a near perfect impedance match across the entire 
VHF TV band, it takes only two driven elements. More than 
two driven elements will not improve the match any more than 
extra wheels would improve a car. The only purpose of driven 
elements on a TV antenna is to transfer the signal energy to 
the line. 

As every antenna engineer knows, a well -engineered cut -to - 
channel yagi (with but one driven element and many directors) 
is superior to any other design when peak performance is 
desired on a single channel. The same fact holds true for best 
results in all channel reception ... the yagi design is the most 
efficient, sensitive ever created on a size for size basis. 

*Directors are elements connected electromagnetically (not by means of phas- 
ing lines) to the driven elements. 

**Driven elements are connected together with phasing lines and the trans- 
mission line is attached to these elements. 



Antenna is World's BEST 
WINEGARD C-42 VAGI 

CH2 CH3 CH4 CHS 

--C12 
CH6 CH7 CHI CH9 

CH10 CHII CH12 CH13 

END -FIRE 

P45-5D9 
LOERIOD 

CH2 CH3 ci« CHS 

CH6 CH7 CHI CH9 

CHID CHI1 CHI2 CH13 

COMPARE POLAR PATTERNS 
WINEGARD C-42 VAGI. Polar patterns 
from Polar coordinate Recorder Speedomax 
Type G. 

NOTE uniform directivity patterns and high 
uniform front -to -back ratio on all channels. 
NOTE absence of spurious lobes and total 
absence of side pick-up. 

5 G 7 B , Itl I I 12 I 
COMPARE FREQUENCY 

WINEGARD C-42 VAGI shows consistent 
sensitivity across all channels. No roll -off on 
ends of bands, no suck -outs to ruin color 

END -FIRE "LOG PERIODIC" model com- 
parable with C-42. Polar patterns taken 
from some recorder. 
NOTE large variation between directivity 
from channel to channel. NOTE reduced 
front -to -back ratio from C-42. NOTE spuri- 
ous lobes (especially on high band) which 
pick up interference. Also has undesirable 
side pick-up on low band. 

i a .. 6 7 8 .. 111 1 1 12 1 

RESPONSE CURVES 
END -FIRE "LOG PERIODIC" (in same 
price range) shows varying sensitivity across 
the bands, Peaks in middle of bands with 

reception. sharp roll-ot*s on ends. Serious suck -out in 
middle of channel 3. 

ky/NEGARr:..9 
CpLORTR 

PERFECT 

PARTNER TO 

THE COLORTRON 

ANTENNA ... THE 

TWIN NUVISTOR COLORTRON AMPLIFIER 

Winegard's revolutionary new circuit, employ- 
ing 2 nuvistors, enables the Colortron to over- 
come the service problems and limitations of 
other antenna amplifiers. Colortron will not 
oscillate, overload or cross modulate because it 
takes up to 400,000 microvolts of signal input. 
This is 20 times better than any single transistor 
amplifier. 

The Colorton amplifier will deliver clean, clear, 
color pictures or black and white, sharp and 
bright without smear. It can be used with any 
good TV antenna but will deliver unsurpassed 
reception when used with a Colortron antenna. 

Nothing on the amplifier is exposed to the ele- 
ments-even the terminals are protected. A rub- 
ber boot over the twin -lead keeps moisture out. 
Colortron comes complete with an all AC power 
supply with built-in 2 set coupler. Colortron 
model AP -200N 300 ohm input and output 
$39.95 list. Model AP -275 300 ohm input 75 
ohm output $44.95 list. 

NOW WHAT ARE THE BASIC DIFFERENCES BETWEEN THESE 
TWO TYPES OF ALL CHANNEL ANTENNAS? 

One big difference is in SENSITIVITY. The Winegard 
Colortron patented yagi with multiple directors has far more 
ability to absorb signal power from a TV wave than multiple 
driven element antennas. In fact, all fringe -type antennas 
with multiple driven elements have one or more directors out 
front. Why add directors if the multiple driven elements are 
supposed to be so efficient? The reason is obvious ... directors 
are added to get the gain they can't get with extra driven 
elements. 

Another big difference is in DIRECTIVITY. The Winegard 
Colortron patented yagi has far better directivity character- 
istics than multiple driven element antennas and the direc- 
tivity pattern is essentially the same on every channel. The 
Colortron has no signal pick-up from the sides (as you can 
see above). It offers no receiving surface to side signals and 
has no complex phasing problems to cause extra pick-up lobes. 
It has minimum pick-up from the back. 

On the other hand, multiple driven element antennas have 
large side lobes because the driven elements are always out 

There's an Extra Bonus of Quality and Performance in Every Winegard Product 

COLORTRON ANTENNA COLORTRON ANTENNA COLORTRON ANTENNA 
Model C44-Gold Anodized Model C-42-Gold Anodized Model C-42-Gold Anodized 

$64.95 $51.90 $34.95 

COLORTRON ANTENNA 
Model C41-Gold Anodized 

$24.95 

of phase at some frequencies in the TV band-particularly 
on the high band. 
The Winegard Colortron excels, too, by having the best 300 - 
ohm match in the industry-an average VSWR of better than 
1.5 to 1 across both bands. 
In addition to its performance superiority, the Winegard 
Colortron has the finest quality construction and permanent 
gold anodizing for weather protection. A personal examina- 
tion of a Colortron tells this quality story far better than 
words. 
(The polar patterns and frequency response curves above 
have been illustrated to give you a basis of comparison be- 
tween Winegard's popular Colortron Mod. C-42 and a highly 
advertised multiple driven element antenna which we have 
tested (along with other models in this line.) Constant testing 
of all new outdoor TV antennas proves to our satisfaction 
that no other design equals or excels the Winegard Colortron 
in quality or performance. We are so positive of this per- 
formance superiority that we put a written guarantee on it. 
For technical data sheets write today! iranneani 

Nationally advertised month after month.Iging 

Kin egard 
ANTENNA SYSTEMS 

3009-5 KIRKWOOD BURLINGTON, IOWA 



Argus Incorporated, well 
known as a manufacturer of 
photographic equipment, has 
recently entered the tape re- 
corder field. Initial models in- 
clude the Argus 800, a four - 
track stereo unit; the Argus 400, 
a four -track monophonic unit; 
and the Argus 200, a dual -track 
unit. Herbert R. Leopold, presi- 
dent, indicated additional rec- 
orders will join the line later 
this year. 

Four "Telequiz" sweepstakes 
contests, especially for service 
technicians and dealers, are be- 
ing conducted by Amperes 
Electronics Corp. during 1963. 
The rules call upon the tech- 
nician to identify - from a 
photograph of a widely used 
TV chassis-the manufacturer's 
name and the chassis number. 
A different chassis will be rep- 
resented in each of the four 
contests: January, April, Sep- 
tember, and December are the 

"lucky" months. Entry cards, rules, and full color illustrations 
of the chassis will appear in leading electronic service maga- 
zines-see the January PF REPORTER and this issue. Entry 
is simple-just fill out and mail the card. 

BUSS 
quick -acting 

fuses \Nie 

\ 
1 

,- \ 
L 
Ilr 
TT©T'of sensitive instruments or deli- 

cate`apparatus; --or normal acting fuses for 
protection where circuit is not subject to 
starting currents or surges, 

Write for BUS 
Bulletin SFB 

USSMANN MFG. DIVISION, Edison C, - 

The 
lectronic 
Scanner 

CCTV Banking 

Tellers at Chicago's Union 
National Bank are using a new 
banking system with RCA 
closed-circuit television equip- 
ment. The system is designed 
so that the bank customer, 
upon approaching the drive-in 
station, sees himself on the TV 
screen. By pressing a signal 
bar, he summons the teller, 
who switches the "hear -see" 
system to two-way operation. 
In the photo, the teller is re- 
moving a deposit slip from a 
pneumatic tube which whisks 
banking items between the bank and the outdoor station in a matter of seconds. Several tele- vision banking systems of this type are presently in operation 

in numerous areas throughout the United States. 
New RF Amplifiers 

The Electron Tube Division of Sylvania is now producing 
a new family of RF amplifier triodes for use in VHF tuners 
of television receivers. The 2HK5, 3HK5, 4HK5, and 6HK5, 
all alike except for filament ratings, feature "strap -frame" con- struction of the control grids. 

BUSS :the complete line of fuses .... 
Joins Recorder Industry 

Win a New Console TV 

Amperes Telequiz Sweepstakes Poi 
January 

FUSETRON 
dual -element fuses 

time -delay 
type 11 

11ÌÌ 
I4110\ 

_' harmless surges occur. These fuses preven 
needless outages by safely holding startin 
currents or surges, - yet they provide saf 
positive protection against short-circuits a 
CO- '. 

183Thlres to for BUS 
letin SFB. 

BUSSMANN MFG. DIVISION, McGraw -Edison Co., St. Louis 7, Ma. 

16 PF REPORTER May, 1963 



signal or visual 
indicating 
fuses 

dentification of. a faulted 
uses that give a visual signa ; fuses th 
etivate an alarm; - and fuses that give 

visual signal aid activate an alarm. 

Write for BUSS 
Bulletin SFB. 

n Co., St. Louis 7, MO.,,, 

And One to Grow On 

Construction has begun on a 
290,000 -square -foot, multipur- 
pose building for Texas Instru- 
ments, Inc. Site of the new 
building is the firm's 350 -acre 
property in Dallas, Texas. Ini- 
tially, a major portion of the 
building will be used to con- 
solidate some of the TI Appa- 
ratus Division's electronic and 

electromechanical systems designing and manufacturing ac- 
tivities. The plant is to be completed in sections, with partial 
occupancy to begin this fall. 

Trade Name Changed 

Sidney Harman, president of Jerrold Corporation, announced 
consolidation of two company subsidiaries on March 1. 

1963: Technical Appliance Corp., Consumer Products Divis- 
ion (TACO) is being combined with Jerrold Electronics Corp., 
Distributor Sales Division. The TACO line of antennas for 
consumers will be marketed under the trade name "Jerrold - 

TACO." The first series of new products is expected to ap- 
pear on the market later this year. 

Capacitor Wall Chart Available 

Complete information on all 
types of Aerovox capacitors is 
contained in a chart designed to 
hang on a wall. Measuring 36" 
x 48", the chart categorizes 
capacitors according to t3 pe - 
paper, electrolytic, and mica, 
among others. Voltage ratings 
and power factor are also in- 
cluded in the listings. 

of unquestioned high quality 
New, Larger Plant 

Construction of a new 125,- 
000 -square -foot plant for Littel- 
fuse, Inc. began in mid -March. 
Site of the new building is in 
Des Plaines, a suburb of Chi- 
cago. The company's sales, en- 
gineering, research. administra- 
tive, and production personnel 
all expect to be moved into the 
new quarters sometime in No- 
vember of this year. 

How Loud Is Too Loud? 

According to Karl Jensen, president of Jensen Industries, 
many consumers have the wrong conception of high fidelity: 
"People seem to feel that high fidelity means high volume, so 
they turn everything up as loud as it can go, and let the re- 
sult blast them out of their house." Mr. Jensen further pointed 
out that if you must shout to be heard when the hi-fi is play- 
ing, something is wrong with your sound system. High fidelity 
actually means a high degree of faithfulness in sound reproduc- 
tion. Not only is the type and arrangement of equipment im- 
portant, but so is the quality of service. 

High -Fidelity Speakers 

Vidaire Electronics Mfg. Corp. 
has been appointed to market a 
complete line of Lorenz speak- 
ers, on a nationwide basis, 
through parts distributors. In 
addition to the biaxial unit 
shown (a 12" dual -cone speaker 
with twin tweeters attached), 
the line includes both 8" and 
12" dual cone models, an 
armored -horn 22" tweeter, and 
a 2000 -cps crossover network 
for use with two- or three-way 
speaker systems. 

Let BUSS Fuses 
Help Protect Your 

PROFITS 

e tnd every BU S fuse is indivicl 
sted in a sensitive electronic device 

his is your assurance that when you 
or install BUSS fuses, you are safe- 

guarded against complaints, call-backs 
and adjustments that might result from 
faulty fuses and eat away your profit 

I33 l 

It is just good business 
to sell fuses the BUSS way. 

Write for BUSS 
Bulletin SFB. 

BUSSMANN MFG. DIVISION, McGraw -Edison Co., St. Louis 7, Mo. 
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Our '63 story begins at the end. 
Under the back cover. 
That's our new air-cooled engine sit- 

ting in there, the largest any Volkswagen 
Truck ever had. The most powerful, too. 
It turns out 25% more horsepower than 
the engine it replaces. 

You'll want the extra power if your 
business takes you out on the highway. 
(Top speed tops that of any other VW 

Truck going.) Or over a stop-and-go 
delivery route. (Pick-up is quicker.) Or 
up steep hills. (You can climb 28% 
grades with a full load: 1,830 pounds.) 

Best of alll, you get the extra power 
without burning extra gas. We still 
average about 24 mpg,. On regular. 

Other new features? 
Bigger brakes and a larger cluach to 

gl 1963 VOLKSWAGEN OF AMERICA, INC. 

go with the more powerful engine. 
Up front, in the cab, a new individual 

drive 's seat that adusts to give you all 
the legroom you need. A new oversize 
passenger seat. A new fresh air heater/ 

defroster. 
And that's the inside story on 

the '63 Volkswagen Truck. 
From end to beginning. 



are you replacing 
top quality tubes 

with identical 
top quality tubes 

Now you can carry the identücal tubes that you find 
designed into most of the quality TV sets you serv- 
ice. Chances are, you were not aware that these TV 
sets were designed around special Frame Grid tubes 
originated by Amperex and that even more tube 
types originated by Ampere's are being designed into 
the sets you'll be handling in the future. Amperex 
frame grid tubes provide 55% higher gain -bandwidth, 
increase TV set reliability by simplifying circuits 
and speed up your servicing because their extraor- 
dinary uniformity virtually eliminates need for re- 
alignment when you replace tubes. 

Tubes introduced by Amperex, currentlyused by 
major TV set makers include: 

Frame Grid Others 
2GK5 4GK5 6GK5 6EH7 6AL3 9A8 
2ER5 4EH7 6ES8 6E17 6BL8 15CW5 
3GK5 4E17 6ER5 6HG8 6BQ5 16AQ3 
3EH7 4ES8 6FY5 7HG6 12AX7 27GB5 

For optimum satisfaction for your customers and a 
better profit operation for yourself, make room in 
your caddy now for these matchless -quality tubes. 
Next time you visit your distributor, look for the 
green -and -yellow boxes and enjoy confidence in 
your work such as you never Pave before. Amperex 
Electronic Corporation, Hicksville, L. I., New York. 



with more than one job 
A change in value during operation is sometimes desirable . . . by Robert G. Middleton 

Technicians are used to thinking 
of resistance as the most constant 
characteristic of electronic circuits. 
Even with no power applied, definite 
amounts of resistance can be meas- 
ured between various points; so, 
when electrons are sent racing 
through a circuit, it's easy to imagine 
resistors as being changeless lumps 
that just sit astride the current paths 
and enforce Ohm's law. 

However, the resistance of some 
circuit elements can be varied by a 
change in heat, light, or applied 
voltage. Components which react in 
this way can be utilized for a num- 
ber of automatic control functions, 
and as circuit -protecting devices. 

Thermistors 

One of the most familiar ex- 
amples of a "resistor with more 
than one job" is the thermistor, 
which responds to a temperature 
rise by proportionally decreasing in 
resistance. It is able to counterbal- 
ance the tendency of some other 
components to increase in resistance 
as they become hotter; therefore, 

it can stabilize the overall resistance 
of a circuit. 

In many late -model TV sets, a 
thermistor is used to maintain con- 
stant height and vertical linearity of 
the raster. Some models achieve 
direct control of yoke current by 
having the thermistor in series with 
the yoke windings; others use the 
more indirect form of control indi- 
cated in Fig. 1. Here, thermistor 
R70 is in the charging circuit that 
develops drive signal W9. As heat 
builds up inside the TV cabinet, 
R70 acts to lower the charging - 
circuit resistance, and W9 rises in 
amplitude. Vertical output tube 
V 12B then develops the stronger 
output needed to overcome the in- 
creasing resistance of the yoke. 

Some transistor radios also use 
thermistors-as "life preservers" for 
the transistors. Many of us have 
learned the hard way that power 
transistors will "run away" and de- 
stroy themselves if permitted to rise 
above their rated operating temper- 
ature. Since this unwanted charac- 
teristic is directly opposite to 
thermistor action, it can be thwarted 

Fig. 1. Thermistor R70 modifies W9 to stabilize raster height and linearity. 

by connecting an ordinary thermistor 
in the base -emitter circuit (Fig. 2) . 

The bias between these two ele- 
ments is determined in part by the 
voltage drop across the thermistor. 
When the temperature begins to 
edge upward, the decrease in ther- 
mistor resistance lowers the voltage 
across it, and the emitter -base bias 
becomes less. With lower bias, the 
collector current decreases enough 
to stabilize the junction temperature 
inside the transistors. 

The thermistor may be ineffective 
if it is called upon to operate beyond 
its rated limits. This situation can 
occur when power transistors are 
replaced, as a consequence of wide 
tolerances on some types. Hence, 
you will often find a service control 
in the circuit (such as the 3000 - 
ohm pot in Fig. 2) to compensate 
for differences among transistors. 

Tubes, as well as transistors, need 
to be protected-but for a different 
reason. Since the cold resistance of 
tube heaters is much less than their 
hot resistance, a large current surge 
will flow through an unprotected 
series string when power is first ap- 
plied. To protect heaters from this 
first rush of current, various devices 
have been used. Sometimes a simple 
series resistor with a high wattage 
rating is used to absorb the surge. 
In other cases, you may find Globar 
resistors connected in series heater 
strings. These are merely thermistors 
which are suitably rated for this 
application. A typical unit has a 
cold resistance of 130 ohms and a 
hot resistance of 31 ohms. 

Another approach to the heater - 
surge problem in series strings is 
the thermal relay illustrated in Fig. 
3. The resistor, a wire -wound type, 

Please turn to page 81 
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RCA 41V -98C (K) 

Senior Y3ltOhmyst Kid. 

NEW ADDED FEATURES-NEW L)W COST 

The Famous RCA 

SENIOR 
VOLTOHMYST® 

NOW AVAILABLE AE A KIT 
FOR ONLY $57.95* 

Added features for extra rersati ity. An i'rp oved kit ver- 
sion cf the famous RCA SENIOR VOLTOHM`5T. 

Most impo-tant new feature: a half--olt full-scale DC 

rarge for more accurate measuring of ov', voltages used 
in traisistcr circuits. 
Extra plus -eature: Pre -assembled, factory -tested DC/AC- 
OHMS probe (WG -299D) ircludec with ever., kit. 
Other deluse features: 

3ig 61/2" meter-one of the most readable ever designed 
into a 11'VM-electronically p-otected against burnout 

Color -coded sca es differentiate 
pea4-to-peak and rms readings 

-±-3% accuracy fill scale on both 
AC and DC measurmmets. 
Less than : % tra:kin3 error 

P-ecision multipier resistors zccurate to -1% 
Rigged die-cast aluminum case with leathe- herdle 
B-ushed a uminull control panel with etchec makings 

1AC voltages (0.1 to 42 )0 volts peak -to -peak and 0.1 to :500 volts rms) 

MEASURES: DC voltages (0.305 to 1500) 
Resistances (0.2 ohms. to 1,000 megDhms) 

RCA Senior Vo tOhrrvst WV -93C, also available factory -wired and cal brated, $79.50' 

OTHER OUTSTANDING RCA KIT VALUES 

RCA VOLTOHMYST'g KIT 
WV-77E(K) Only $29.95* 
Famous VoltOhmysth quality and performance 
at a low price! Special test features include: 
separate 1.5 -volt rms and 4 -volt peak -to -peak 
scales for accurate low AC measurements. 
Measures AC and DC voltages to 1500 volts, 
resistances from 0.2 ohm to 1,000 megohms. 
Complete with ultra -slim probes, long flexible 
leads, special holder on handle to store leads. 

RCA WV -77E available factory -wired and 
calibrated: $43.95' 

RCA WV-38A(K) 
VOLT-OHM-MILLIAMMETER KIT 

Only $29.95* 
The V -O -M with the extras! 0.25 -volt and 
1.0 -volt DC ranges Big easy -to -read 514" 
meter Non -breakable sealed plastic case- 
no glass to crack or shatter - Jacks located 
below switches to keep leads out of the way 
Spring clips on handle to hold leads Attrac- 
tive, scuff resistant, rugged carrying case, 
only $4.95' extra. 
RCA WV -38A available factory -wired and 

calibrated: $43.95` 

._r 
RCA SUPER -PORTABLE 
OSCILLOSCOPE 
KIT WO-33A(K) Only $79.95* 
Now in kit form. A 'scope you can carry any- 
where! Rugged and compact, yet weighs only 
14 pounds. Just right fur in -the -home and shop 
troubleshooting and servicing of black -and - 
white and color TV, radio, hi-fi components, 
tape recorders, etc. Ample gain and band- 
width for the toughest jobs. Scaled graph 
screen and internal calibrating voltage source 
for direct reading of peak -to -peak voltage. 

RCA WO -33A available factory -wired and 
calibrated: $129.95' 

Cell your Authorized 

RCA Vest Equipment Distributor 

le> 
RCA ELECTRON TUBE DIVISION, HARRISON, N. J. 

The Most Trusted Name in Electronics 
'IJ:-;er Price (Optional) 

May, g53/PF REPORTER 21 



ITT BATTERIES ITT TUBES 

GET EXTRA PROFIT MARGIN AND 
FULL CONSUMER ACCEPTANCE 
WITH THESE FOUR ITT LINES 



ITT WIRE & CABLE 

"To remain competitive today, dealers must 
have access to worldwide sources of manufac- 
ture of many lines," says L. J. Battaglia, presi- 
dent of ITT Distributor Products Division. 

ITT TRANSISTOR RADIOS 

You no longer have to make the choice 
between an extra profit margin and a 
brand name respected by your custom- 
ers when buying tubes, batteries, wire 
and cable, and transistor radios. 

Now, the worldwide facilities of ITT 
and your ITT Distributor bring you 
these four complete lines... each carry- 
ing the nationally -known ITT label .. . 

each priced to give you extra profit 
margin. 

Each product line contains the right 
models and types and the right prices to 
give you maximum profit. 
TUBES: a comprehensive receiving tube 
line for entertainment use. Batteries: 
penlites, C, D, and 9 -volt miniatures, 
poly -packed in display box and pegboard 
assortments. Wire and cable: a corn- 

plete line of wire and cable including 
twin -lead, coax, multi -conductor cable 
as well as most popular commercial and 
MIL -spec types from ITT -Royal and 
ITT -Surprenant facilities. 
TRANSISTOR RADIOS: a full line from 
6 -transistor shirt pocket to AM -FM -SW 
long range models in regular step-ups. 

Other ITT product lines-ITT capaci- 
tors, semiconductors, speakers, inter- 
coms-also available. Still more will soon 
be added from ITT worldwide facilities 
and divisions and subsidiaries recently 
acquired in the United States. 

Contact your ITT Distributor or write 
for full details. ITT Distributor Prod- 
ucts Division, International Telephone 
and Telegraph Corporation, Box 99, 
Lodi, New Jersey. 
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Zenith Gold -Seal Harmonically Resonant TV/FM 
Antenna. Designed according to antenna principles 
developed for satellite tracking, space telemetry and 
military communications. Revolutionizes TV reception. 

EIVIM QUALITY COMES TO 

12sINDOOR AND OUTDOOR 

TV&FM ANTENNAS! 
Now Zenith brings you a complete line of Stereo FM, 
Color TV, UHF and VHF quality antennas-easy to 
sell, easy to install, packed with profits! Zenith Gold - 
Seal Antennas cover every installation 
requirement, from super fringe to metropolitan 
areas. And you can offer your customers a 
wide selection of indoor and outdoor antennas, 

plus a complete line of exact replacements for 
Zenith instruments. Best for Color TV! Best 
for black -and -white TV! Best for FM and 
Stereo FM! Best for UHF! Zenith Gold -Seal 
Antennas are built to the highest Zenith 
quality standards to give you extra sales and 
profit opportunities! 

ZENITH QUALITY ANTENNAS FOR B&W OR COLOR TV FM AND STEREO FM REPLACEMENTS 

Zenith Gold -Seal Zenith Gold -Seal 
Broadband Yagi VHF VHF Folded Inline 

Antenna Antenna 
(Channels 2 to 13) (Channels 2 to 13) 

Zenith Gold -Seal 
UHF Stacked Bow -tie 

Antenna 
(Channels 14 to 83) 

Zenith Twin Driven 
FM Stereo Yagi An- 
tenna (For FM fre- 
quencies 88-108 MC) 

Zenith indoor TV 
antennas and exact 
replacements for 
Zenith instruments 

BUILT TO HIGHEST ZENITH QUALITY STANDARDS! 
Contact your Zenith Distributor for further information or write: Zenith Sales Corp., Parts Sales Division, 5801 W. Dickens, Chicago 39, Illinois 

Specifications subject to change without notice. 
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Ci In REPORTER 11e 

W1A 551./ 7875,.LC 

c2 

Cl Rl 270 

SYNC >--f- W. mmf 1 

INPUT .1 270K 

I NOISE 

SUPPRESSED) 

S1 8 

v 6KA8 
SYNC 

3 

4.7 

250V 

/ 120V 

DC VOLTAGES taken with VTVM, on inactive 
channel; antenna disconnected. * Means voltage 
varies with sigral conditions-see "Variations." 

@A 
1/2 6EB8 
SYNC SPLITTER 

3 

4700n 

0 3300 n 

20K 

6.8K 

250V 

C] .001 

CATHODE PLATE 

I TO HORIZONTAL PHASE DETECTOR I 

Sync Separator 
and Splitter 

®,.001 

- I 

100K 

T001 

.002 

.01 
TO 

VERT 

INTEGRATOR 

Using Two Triode Stages 

'Al 

W4 25V 7875' \.LC 

W5 20V 7875'1dC 

WAVEFORMS taken with wide -band scope; controls 
set for normal contrast (60 -volt p -p video to CRT). 

Low -cap probe (LC) used to obtain all waveforms. 

Normal Operation 

In circuit shown here, triode section of 
6KA8 (V1B) functions as sync separator; 
other half of tube (not shown) is used in keyed 
AGC stage incorporating unusual noise -limiter 
circuit. 6KA8 has common cathode for both 
sections, returned to 120 -volt B+ source to 
meet operating requirements of AGC-noise 
stage. In most other receivers, cathode of sync 
separator returns to ground. Signal input to 
grid of V 1B is composite video with noise 
pulses suppressed. Signal sets high negative 
grid -leak bias on V1B, permitting tube to con- 
duct only during positive peaks (sync -pulse 
tips) . Separated sync signals from output of 
V 1 B are fed to triode section of 6EB8 (V2A) ; 

this tube, wired as a phase splitter, supplies 
negative sync signals from cathode and positive 
signals from plate circuit to balanced dual - 
diode horizontal phase -detector stage. Vertical 
sync, also taken from plate circuit, passes 
through integrator network-R8, R9, C4, and 
C5-to grid of vertical multivibrator. Voltages 
on V2A stay nearly constant, with or without 
signal applied; for this reason, no mention is 

made of V2A in "operating variations" section. 

Operating Variations 

PIN 3 
With station signal present, DC 
voltage rises to average of 135-145 
volts, because AGC bias on RF and 

IF stages causes reduced current drain on low 
B+ source. This action is normal in many re- 

ceivers, but usually has no effect on sync - 

separator bias. 

Voltage measurement at this pin is 

misleading unless cathode is used 
as common point. With no station 

signal present, unusually high DC bias of -7 
volts is generated by internal receiver noise. 
Signals obtained from nearby stations produce 
bias voltage ranging from -20 to -30 volts. 
Contrast control is located after sync -takeoff 
point, so its setting has no direct bearing on 
amplitude of W 1. 

PIN 2 

PIN 1 

DC voltage increases by only 5 

volts with signal present. Much 
greater shift is normal in other 

separator circuits that operate near zero bias 
with no signal input. Waveform on this pin is 

nearly identical to W2. 



SYMPTOM i 

Critical Sync 

Vertical and Horizontal 
Both Affected 

R5 Open 

tifief%? 

Waveform Analysis 

4 

Amplitude and appearance of W2 show sync signal 
is passing through separator stage. W4 is low in ampli- 
tude -5 volts instead of normal 25 volts-and contains 
virtually no sync signal; pulses are lost in random noise 
and video. However, some semblance of horizontal sync 
enters W5 via path through R4 and stray coupling 
through tube. This signal, fed to cathode of phase detec- 
tor, probably accounts for reason horizontal sync is a 
little steadier than vertical. Decent W2 and abnormal 
W4 isolate trouble to phase-splitter circuit. 

Symptom Analysis 

Picture can be locked in horizon- 
tally only by critical adjustment of 
hold control. Almost impossible to 
stop vertical roll, even by carefully 
operating hold control; tendency of 
picture to "float by" rather than 
"lock in" proves sync signal is not 
reaching vertical multivibrator. 

Voltage and 
Component Analysis 

250V 2 

1 

100v 

Voltages on Vi B are normal. Plate voltage of V2A 
rises close to 250 -volt B + value because there is 
no plate current through tube. Almost full B + volt- 
age is also measured on grid and cathode of V2A; 
it is developed across high resistance of meter, which 
is only path completing circuit from these elements 
to ground. If R4 had been connected to ground instead 
of cathode, pin -2 voltage would not have appeared to 
rise so high; however, cathode voltage close to B+ value 
would still have been measured. 

SYMPTOM 2 

No Horizontal Sync 

Foldover in Center of Raster 

R7 Increased in Value 

Waveform Analysis 

Removing AFC voltage input to horizontal oscil- 
lator eliminates foldover; therefore, trouble isn't in os- 
cillator or output. In sets with keyed AGC, loss of hori- 
zontal sync throws off timing of keying pulses, thus 
killing AGC bias. Clamping AGC line (see October, 
1962 Symfact) makes sync trouble easier to isolate. 
With AGC clamped, W1 looks fairly normal. However, 
W5 is a bit weak, and an even bigger change is noted in 
amplitude of W4; it's increased to 45 volts. For proper 
operation of AFC, W4 and W5 must be nearly equal. 

Symptom Analysis 

Bright line down center of screen 
looks like drive line at first glance; 
closer inspection reveals it's fold - 
over. Presence of this symptom in 
combination with sync loss would 
normally indicate defect in horizon- 
tal output, oscillator, or control cir- 
cuitry - not sync -circuit fault. 

OA 

9v 2 - Voltage and 
Component Analysis 

fa 
1 

13V 

Plate voltage on V2A is 20 volts too low, but this 
small error probably wouldn't arouse suspicions of 
most servicemen. Likewise, voltages on grid and cath- 
ode don't offer conclusive evidence in themselves. 
Slightly low voltages on both plate and cathode, con- 
sidered together, furnish subtle clue to insufficient 
plate current caused by excessive resistance in plate 
circuit. R7 in this case increased to approximately 15K. 
Further increase in resistance naturally lowers voltage 
at plate of V2A, and makes symptoms worse. 



SYMPTOM 3 

Loss of Sync 

Vertical and Horizontal 
Affected Equally 

C3 Open 

--- i-- 
0 r.31y 

Waveform Analysis 

Importance of clamping AGC as troubleshooting aid 
is again illustrated by this case. With no clamping bias 
applied, W1 has more than enough amplitude, but look 
at its content: virtually no sync pulses, and video sig- 
nals riding high into sync area. Now, look at W1 with 
AGC clamped-normal sync pulses are present. This 
test indicates normal signal path as far as grid of V1B. 
Decent waveform (similar to normal W2) is present on 
plate, but separated sync pattern is missing in W2 at 
grid of V2A; this causes suspicion of capacitor C3. 

Symptom Analysis 

Trouble looks like complete loss 
of sync-as when sync separator 
fails. Both vertical and horizontal 
hold controls change frequency of 
oscillators in normal manner. Prob- 
lem could be inoperative sync stage, 
AGC fault, or video -circuit defect 
causing compression of sync pulses. 

Voltage and 
Component Analysis 

NO 

VOLTAGE 

CLUES 

Grid and cathode voltages on V2A shift by only 1 

or 2 volts, so are not really significant help in locating 
open C3. This fault is more likely to be troublesome 
than leakage in C3, which must be severe to upset DC 
operating voltages in circuit; a portion of voltage im- 
pressed on V2A grid through leaky C3 would be cou- 
pled to cathode, minimizing shift in operating bias. First 
symptom of leaky C3 would be horizontal pulling, or 
phasing line in raster, due to unbalance in signals fed 
to phase detector from V2A. 

SYMPTOM 4 

Horizontal Pulling 

Jittery Vertical Sync 

Cl Leaky 

Waveform Analysis 

Two clues indicate need for checking sync circuits: 
Both vertical and horizontal hold are affected, and in- 
spection of blanking bar in picture shows good sync 
reaching CRT. W1 shows badly compressed sync, with 
video peaks riding up into sync area. Its amplitude is 

normal 55 volts. That of W2 is well above normal (85' 
volts) , but signal content is distorted, as in W 1. Notice 
how useful scope is for locating troubles of this type; 
even though defect is not too severe on screen, it steps 
out and "hits" you when viewed on a scope. 

Symptom Analysis 

Picture is troubled by pulling and 
bending, especially at top of screen; 
intermittently drops out of vertical 
and horizontal sync. When vertical 
hold control is adjusted, picture 
seems to lock in with reasonably 
good stability, proving some sync is 

reaching vertical multivibrator. 

Voltage and 
Component Analysis 

OB 235V V2 A 195V 

-11V 2 ¡L\ 70V 2 í . 

3 

140V 16V 

Bias on grid of V1B offers biggest clue; it's lower than' 
normal, with or without signal applied to receiver 
(- 11 volts with; -2 volts without) . Lowered bias is 

result of positive voltage trickling through leaky Cl. 
This component must become quite leaky before it will 
cause significant trouble. Secondary clue, which could 
be misconstrued as trouble in circuit of V2A, is in- 
creased bias on tube: -6 volts between grid and cath- 
ode. However, this is merely excessive grid -leak bias 
built up by abnormally strong W2. 



If you can repair other parts of 
TV sets, you can also make most 
of the repairs in tuners. Outside of 
a few mechanical faults or drastic 
realignment, most tuner repairs are 
as easy as those in other circuits. 

Understanding Tuners 

From a mechanical standpoint, 
there are only two types of tuners 
in present-day use: The turret (ro- 
tating drum) and incremental -in- 
ductance (switch) types. Fig. I 
shows both mechanisms as they are 
depicted on most schematics. 

Electrically, tuners are classified 
according to the kind of RF stage 
they use - pentode, tetrode, cas - 
code, or neutrode. (Oscillator stages 
invariably use triodes; mixer stages 
previously used triodes, but today 
tetrodes or pentodes are used.) 

Pentode RF 

One of the earliest television RF 
amplifiers was the pentode circuit 
shown in Fig. 2; it is still seeing 
service. This circuit is so familiar 

TUNER REPAIRS 
made easy 

An understanding of the circuits is your most 
important service aid ... by Wayne Lemons 

that a discussion of how it works 
is unnecessary. The advantages of 
the pentode are multiple: The tube 
is simple to build and its circuit is 
noncritical. It has reasonably high 
gain, with excellent stability. Its 
prime disadvantage is that its in- 
herent noise, especially on high TV 
channels, is greater than in other 
RF circuits. 

Tetrode RF 

Noise in RF amplifiers is closely 
associated with the number of grids 
in the tube used. One way of re- 
ducing this problem is to use a 
tetrode. The tetrode tube can ap- 
proach the gain of the pentode, but 
is more difficult to build, and the 
circuit is more critical to adjust for 
best performance. 

Special tetrodes have been de- 
veloped for use as RF amplifiers. 
These operate at a considerably 
lower screen voltage than pentodes, 
and the reduced screen current fur- 
ther improves the signal -noise ratio 
of the circuit. In the tetrode RF 

MIXER 

vmz A6CG8A 

ose 

B6CG8A 

TURRET TYPE 

MIXER 

v1ar A6U8 

SWITCH TYPE 

Fig. 1. Mechanically, nearly all tuners are either turret or switch types. 

amplifier of Fig. 3, coil L3 in the 
screen circuit provides degenera- 
tion for the stage, which prevents 
self -oscillation and also helps solve 
the noise problem. 

Cascode RF 

A circuit used in radar during 
World War II was adapted for tele- 
vision RF stages, and for several 
years was the standard for high 
performance. This "cascode" cir- 
cuit approaches the low noise fig- 
ure of a triode while producing 
gain comparable to a pentode am- 
plifier. 

A typical cascode circuit (using 
the familiar 6BQ7) is shown in 
Fig. 4. V 1 A acts as a matching 
device between the antenna and 
grounded -grid amplifier V 1 B. L3 
combines with the interelectrode 
capacitances of the two tubes to 
perform the job of neutralization at 
VHF frequencies. 

In troubleshooting this circuit, 
one of the main factors to consider 
is the DC voltage distribution. Note 
that triodes V1 A and V1 B are in 
series across the DC supply. This 
means that the grid of V 1B must 
be biased so the DC supply voltage 
will divide almost equally across 
the two triodes. The necessary fixed 
bias is provided by voltage -divider 
resistors R2 and R3. If plate -to - 
cathode voltages of the triodes are 
not equal, one of these bias re- 
sistors may have changed in value. 
(Of course, a short in C2 or a de- 
fective tube could also cause the 
same trouble.) If R4 is discolored 
or burned, be sure to replace the 
tube-whether or not it checks de- 
fective-for this tube is a common 
source of intermittent trouble. 

The Neutrode RF 

To achieve greater simplicity, 
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Bt 
Fig. 2. RF pentode is stable, high - 
gain tube, but has high noise level. 

while maintaining or exceeding pre- 
vious performance, engineers have 
almost unanimously turned to the 
neutralized triode (neutrode) cir- 
cuit in the last couple of years. One 
form of the circuit is shown in Fig. 

5. The RC -coupled neutralization 
makes the amplifier stable over a 

wide range of frequencies, while 

also keeping the mechanical ar- 

rangement of the tuner simple. 
Oscillation can occur in the cir- 

cuit if Cl is not adjusted correctly 
or if, as sometimes happens, it 
breaks loose from its mounting. 
If you have oscillation in this type 
of RF stage, first try a new tube; if 

that doesn't help, use an insulated 
screwdriver to readjust Cl slightly 
-a quarter turn in one direction 
or the other. This adjustment should 
stop the oscillation. An open C4 
can also cause oscillation, since the 
circuit would then resemble an 
ultra-audion oscillator. 

Oscillators and Mixers 

Early tuners utilized a triode 
mixer because it theoretically cre- 
ated little noise, but more recent 
designs have universally incorpo- 
rated the tetrode or pentode mixer 
for higher gain and greater stabil- 
ity. Oscillator injection is accom- 
plished at the mixer control grid, 
where it is applied along with the 
RF signal. Coupling is usually by 
a capacitor, except in a few turret 
tuners where the oscillator signal is 

B+ 

Fig. 3. Tetrode circuit is more critical 
than pentode, but has lower noise. 

inductively coupled to the mixer. 
The oscillator tube, a triode, is 

normally in the same tube envelope 
with the mixer. Oscillators in most 
modern tuners are of the configu- 
ration shown in Fig. 6, a form of 

Colpitts circuit. Capacitor Cl serves 
as an overall frequency adjustment 
for the oscillator, with LI as the 
fine-tuning coil and S1 as the 

channel selector. C2 and C3 form 
a capacitive divider for feedback; 
you'll notice C3 is an NPO capaci- 
tor, a reminder that it has a critical 
effect on frequency. C4 is the in- 

jection capacitor for the mixer. 

Tuner Troubleshooting 

The compact construction and 
tightly packed layout of modern 
tuners create considerable uncer- 
tainty on the part of most service 

technicians. It's true that tuner 
parts aren't exactly easy to get at, 

but testing them is certainly not 
impossible; in fact, there are quite 
a few techniques which will im- 

mensely simplify this problem. 

Using Test Points 

Fig. 7 shows a test point (TP) 
that is incorporated in many tuners. 
It can be used as a scope connec- 
tion for checking the RF amplifier 
bandpass with a sweep generator, 
and it is also useful as a VTVM 
test point to see if the oscillator is 

working. If the oscillator is oper- 
ating (though not necessarily on 
frequency) , a negative 2 or 3 volts - varying somewhat from one 
channel to another-will be devel- 
oped here. If the tuner oscillator 
is not working (or you suspect it 

isn't), you can insert a signal from 
your marker generator at this point; 
by selecting a signal approximately 
20 or 40 me above the channel fre- 
quency (depending upon the IF 

frequency of the set) , you can sub- 
stitute for the missing or off -fre- 
quency oscillator signal. 

If the tuner you are servicing 
doesn't have a test point, you can 
make one by temporarily tacking a 

10K resistor to the mixer grid. The 
purpose of the resistor is to isolate 
the mixer grid from the capacitance 
of the test cable, thus minimizing 
any external effect on the circuit. 

Socket Adapters 

Although parts placement and 
layout are important for achieving 
optimum performance in a tuner. 

FROM 

AM 

255V 

Fig. 4 Cascode RF circuit uses two 
stages for high signal -noise ratio. 

and stray circuit capacitances must 
be considered carefully, these con- 
siderations are not quite so impor- 
tant during servicing-the tuner is 

not operating as it should, anyway! 
Thus, tube -socket test adapters can 
be used to good advantage in 

troubleshooting, even though they 
usually cause slight abnormalities 
in the operation of the tuner. 
(Special adapters are available for 
tuners with captive tube shields.) 
For instance, if you find incorrect 
values of plate or screen voltage, 
you'll know you must correct them 
before making other evaluations of 

tuner performance. In cascode cir- 
cuits, the socket adapter can be 

used in measuring the voltage across 
the tubes; also, by making resist- 
ance measurements from the adapt- 
er, you can often localize the de- 

fective part. 

Specific Tests 

The socket adapter can be used 
to check coupling capacitors be- 
tween the RF and mixer stages or 
from the oscillator circuit. Leaky 
coupling capacitors won't always 
stop a tuner from working, but they 
may cause a considerable loss of 
sensitivity. To check them, remove 
the oscillator -mixer tube and insert 
just the adapter socket. If the set 
uses a series heater string, short 
out the heater pins to complete the 
circuits. Using a VTVM, check the 
voltage at the mixer grid; a positive 

Please turn to page 86 

Fig. 5. Neutralized triode is now the 

most popular high -efficiency circuit. 
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1 
This dim raster is a consequence of weak high 
voltage. Blooming accounts for the greatly in- 

creased height. The width has decreased instead of ex- 
panding, so the horizontal output stage is apparently not 
operating as it should-this is probably the basic cause 
of insufficient HV. The slight drive line in the middle is 
a sign of a normal drive signal being fed to a weak out- 
put stage. (A screen resistor had increased value, lowering 
the screen voltage.) 

2 This case of unstable horizontal sync is compli- 
cated by foldover at the right side of the raster. 

The latter symptom could be due to an output -stage fault, 
but in this case, it is more probably caused by distortion 
of the drive signal reaching the grid of the output tube. 
Whatever trouble is warping the drive signal could also 
be erratically pulling the multivibrator off frequency. (A 
plate-decoupling capacitor in the second section of the 
multivibrator had become leaky.) 

3 Horizontal sync is almost locked in, but the 
picture tends to "slip" sideways; periodically it 

falls out of sync. The horizontal blanking bar isn't centered 
on the screen; thus, the trouble isn't simply a phase error 
in the signal fed back to the horizontal AFC from the fly- 
back. Instead, the AFC has lost some of its control over 
the horizontal multivibrator. This particular circuit is stable 
enough to keep operating close to the correct frequency 
without being synchronized. (The sync -input coupling capaci- 
tor in the AFC stage was open.) 

4 Stretch the raster vertically, cut in half, lay the 
bottom piece over the top piece-and this is 

what you'll have. The vertical multivibrator is running at 
120 cps. The loss of height doesn't mean a weak output 
stage; there just isn't enough time during each sweep 
cycle to develop a full-strength sawtooth drive signal. 



Unusual trouble effects on a TV screen are more 

meaningful to the trained eye than run-of-the-mill 
symptoms, since the less familiar patterns often con- 

ain multiple clues that greatly aid trouble isolation. 

Troubleshooting should concentrate on the frequency -deter- 
mining networks, including the feedback system of the 
multivibrator as well as the hold -control circuit. (Leakage 
to ground through a faulty capacitor in the feedback net- 

work was the answer to this one.) 

5 
This linearity problem is not the usual stretching 
or compression at the extreme top or bottom of 

the raster; it involves a stretched -out area halfway from 
the top to the center. Thus, instead of looking for bias 
troubles, it makes more sense to check for improper 
shaping of the drive waveform. The RC network that 
develops this signal often consists of several components, 
and various faults in this circuit can introduce peculiar 
types of distortion. (There was an increased resistance 
to ground from the sync -input line, which is connected 
to the plate of the multivibrator and shunts the sawtooth- 
forming network.) 

6 
The picture has plenty of contrast, but the 
brightness is always too low. Video overloading 

isn't the trouble, because sync stability is good, and con- 

trast can be varied in a normal manner. Furthermore, well - 
focused raster lines make CRT or high -voltage troubles seem 

unlikely. The defect is probably applying too much DC bias 

between the grid and cathode of the CRT. (An isolating 
resistor in the brightness -control circuit had increased value. 
The CRT cathode current, passing through it, developed too 
much bias voltage.) 

7 No signal getting through the tuner? Look again- 
there are diagonal bars on the screen, so a 

certain amount of video must be reaching the picture 
tube. It's obscured by a grainy pattern-not exactly the 

same as ordinary snow-with a suggestion of a herringbone 
effect. Oscillation of some RF or IF stage seems to be the 
most probable explanation. (An open screen -bypass capaci- 
tor was found in the third IF stage, by using the technique 
of bridging with a good unit.) 
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The Convergence Panel . . . by George F. Corne, Jr. and Thomas A. Lesh 

Current models of color TV sets 
use practically the same converg- 
ence arrangement as last year's mod- 
els; in addition, both major types 
of '63 color chassis have very simi- 
lar circuitry and setup procedures. 
Therefore, one basic description of 
how convergence circuits operate 
can be applied to all late -model re- 
ceivers. 

Many color technicians have 
been slow to gain an understand- 
ing of convergence principles, be- 
cause the circuits are totally un- 
familiar (having no counterpart in 
black -and -white TV) and because 
the many controls, plug connec- 
tions, and multiple circuit loops 
make the convergence section look 
difficult to trace. However, it is 
not as complex as it seems. The 
sections for controlling vertical and 
horizontal convergence are com- 

pletely independent of each other, 
greatly simplifying matters. These 
have been drawn separately in the 
schematics accompanying this arti- 
cle so each one section can be 
studied by itself. 

What is Convergence? 
The basic idea of convergence is 

to control the direction of all three 
electron beams in the tricolor CRT, 
so they will stay in "tight formation" 
and land on adjacent phosphor dots, 
regardless of what portion of the 
screen is being scanned. The deflec- 
tion yoke is not able to exert this 
precise control, because the beams 
are not exactly centered within the 
yoke coils. To provide accurate 
positioning of the beams with re- 
spect to each other, a convergence 
yoke is placed behind the deflection 
yoke on the CRT neck. It consists 
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Fig. 1. Vertical convergence circuits used in RCA color chassis CTC12. 

of three sets of coils, positioned so 
they can control vertical and hori- 
zontal convergence of the individual 
red, green, and blue beams. A 
movable pole piece in each coil 
serves as a static convergence ad- 
justment, to insure that the beams 
will land on the proper trio of dots 
when they travel straight through 
to the center of the screen without 
being deflected. (An additional ad- 
justment, the blue lateral magnet, 
provides further accuracy in posi- 
tioning the blue beam relative to 
the red and green beams.) 

As the magnetic fields of the de- 
flection yoke bend the beams away 
from midscreen, the distance from 
the deflection point to the landing 
point on the screen is increased- 
reaching maximum when the edges 
of the screen are being scanned. 
This changing distance of beam 
travel adds to the difficulty of keep- 
ing the beams converged. The solu- 
tion is to apply AC currents to the 
six convergence coils, producing 
magnetic fields around each beam 
which vary in step with the verti- 
cal and horizontal deflection fields 
-becoming strongest near the be- 
ginning and the end of each sweep 
cycle, when the most correction is 
needed. 

This dynamic convergence could 
be accomplished in a crude way 
by just feeding a sample of the 
vertical and horizontal sweep cur- 
rents to the convergence coils. Basi- 
cally, this is what actually happens; 
however, elaborate control circuits 
are used to vary the waveshape and 
amplitude of the convergence cur- 
rents. This flexible means of control 
makes it possible to correct for 
manufacturing tolerances in CRT's, 
interaction between the various 
magnetic fields, and other factors. 
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Present sets use a bank of 12 

dynamic - convergence controls, 
mounted on a small panel that can 
temporarily be attached to the top 
rear edge of the receiver for greater 
accessibility during adjustments. Al- 
though most of the controls affect 
a rather widespread area of the 
screen, and a great deal of interac- 
tion is noted, the results of adjust- 
ments can still be judged quite ac- 
curately by following a recom- 
mended sequence and checking a 
specified portion of the screen dur- 
ing each step. Details of the pre- 
scribed method, using a crosshatch 
generator, were presented in "Ob- 
jective: Pure White" (November, 
1962 PF REPORTER). In a general 
way, the technique can be summar- 
ized as follows: 

1. For vertical convergence, ob- 
serve only the center line run- 
ning from top to bottom, (es- 
pecially near its ends) and its 
intersecting horizontal lines. 
(a) Use four controls to merge 

the red and green lines. 
(b) Use two more controls to 

merge the blue lines with 
the red and green lines. 

2. For horizontal convergence, ob- 
serve only the line running 
through the center of the screen 
from left to right (especially 
near its ends) and its inter- 
secting vertical lines. 
(a) Use four controls to merge 

the red and green lines. 
(b) Use two more controls to 

merge the blue lines with 
the red and green lines. 

3. Repeat the entire procedure, if 
necessary, to "rock" the various 
controls into optimum adjust- 
ment. Good convergence over 
approximately 85% of the 
screen is generally considered 
normal; full convergence in the 
remaining edge and corner areas 
will probably be impractical. 

Of course, the manufacturer's 
actual instructions are more definite 
than this about which control 
should be adjusted first, and 
whether vertical or horizontal lines 
of the crosshatch pattern should be 
inspected during a particular ad- 
justment. The logic behind these 
rules will be clearer after you study 
the schematics and see where each 
control fits into the circuitry. 

In the schematics shown this 
month, the various coil and 
potentiometer adjustments a r e 

labeled with "A" numbers in a se- 
quence that indicates the order of 
adjustment recommended by the 
manufacturer. Waveforms of AC 
voltage, measured with respect to 
ground, are shown for all key input 
points and certain other points in 
the circuits. Remember, these are 
not the same as the current wave- 
forms in these high -reactance, low - 
resistance circuits; thus, they can- 
not be used to tell if the current ap- 
plied to a convergence coil has the 
exact waveshape desired. (This in- 
formation can be deduced from 
the screen presentation, anyway.) 
Nevertheless, voltage waveforms are 
of definite value in determining 
whether the convergence -panel cir- 
cuits are receiving proper inputs; 
they can also show up certain de- 
fects in the convergence section. 

RCA's Circuit 
The vertical dynamic conver- 

gence controls in the RCA Chassis 
CTC12 (Fig. 1) are named for 
their effects on the current wave- 
forms applied to the convergence 

coils. Some, which mainly affect the 
overall amplitude of the inputs, are 
labeled AMP controls; others, which 
affect waveshape more than ampli- 
tude, are called TILT controls. 

The basic waveform W 1, de- 
veloped in the cathode circuit of 
the vertical output tube, appears as 
a sawtooth of voltage at pin 2 of 
the convergence plug. However, the 
current at this point actually has a 

more nearly parabolic waveshape- 
after a current peak at the begin- 
ning of each cycle, the current grad- 
ually falls to minimum in the mid- 
dle of the cycle, and then gradually 
rises again. Portions of this wave- 
form are tapped off by Al for the 
red and green convergence coils, 
and by A5 for the blue coil. These 
adjustments operate somewhat the 
same as volume controls; the higher 
they are set, the more convergence 
correction is provided. 

Another input -waveform source 
is a center -tapped secondary wind- 
ing on the vertical output trans- 
former, connecting to pins 4 and 5 

of the convergence plug. Two pulse 
waveforms of opposite polarity (W2 
and W3) are developed here and 
applied to opposite ends of TILT 
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Fig. 2. Simplified schematic of RCA's horizontal convergence circuits. 
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Fig. 3. Zenith uses extra tap on 

controls A2 and A6. The resultant 
output from each control arm 
varies in polarity and amplitude ac- 
cording to the control setting; this 
is demonstrated by W4A and W4B, 
which show the output voltages at 
two different settings of A6. This 
waveshape of voltage corresponds 
to an approximate sawtooth wave 
of current. with the steepness and 

transformer for vertical convergence. 

direction of the sawtooth slope 
variable by means of the TILT con- 
trols. The output of A2 is mixed 
with WI to alter the waveshape of 
the current fed to the red and 
green coils, and the output of A6 
is fed to the end of the blue coils 
opposite A3 (also modifying the 
waveshape of the current in these 
coils) . 
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Fig. 4. Horizontal convergence circuits used in new Zenith chassis 27KC20. 

To vary the red- and green - 
coil currents in respect to each 
other, one more pulse waveform is 
made available to the red and green 
coils, using the secondary winding 
connected to pins 3, 6, and 7 of 
the convergence plug. Waveforms 
W5 and W6 look unequal; however, 
if the common lead of the scope 
were moved from ground to pin 3 

of the plug, equal and opposite 
waveforms with a smaller sawtooth 
slope would be seen. The shape of 
the current fed to the coils is ad- 
justed by A4, and a greater share 
of the current is fed to either the 
red or the green coils-depending 
on the setting of A3. 

In this close-knit system, there 
is much interaction, and resetting 
any control is likely to have some 
effect on all the coil currents. How- 
ever the standard adjustment pro- 
cedure results in a well-balanced 
setup with coil -current waveforms 
"custom-made" for the require- 
ments of a particular set. 

Horizontal convergence circuitry 
(Fig. 2) follows a similar basic 
plan, but the controls are simply 
lettered and numbered to indicate 
the coils affected and the recom- 
mended order of adjustment. Only 
one input from the horizontal sweep 
system is needed: a pulse (W7) 
from an isolated secondary on the 
flyback transformer. When this 
pulse is applied to the circuit in- 
cluding the blue coils, ringing oc- 
curs, and the resulting waveform 
(W8) is similar to a sine wave. A7 
has a noticeable effect on the volt- 
age amplitude, and A8 broadens or 
narrows one peak. (The shape of 
W8 can range from a nearly pure 
sine wave to something like W12.) 

Coil A7 has a secondary, across 
which small pulse waveforms W9 
and W10 are developed for the 
lower ends of the red and green 
coils. (Adjustment of A7 has only 
a slight effect on W9 and W10.) 
The main red -green input is ap- 
plied through A9 to the center tap 
of A10. 

The voltage amplitude of this 
waveform (W11) is affected by 
both adjustments to some extent, 
mostly by stretching or compression 
of the negative peak. But the main 
function of A l 0 is to proportion 
the amounts of W11 fed to the red 
and green coils; as the slug is 
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turned, W12 will increase in am- 
plitude as W13 decreases, or vice 
versa. Final adjustments A 1 1 and 
A 12 vary the phase or waveshape 
of W12 and W13. 

Zenith's Circuit 
The 12 dynamic convergence 

controls in the Zenith Chassis 
27KC20 are named according to 
the portion of the crosshatch pat- 
tern that should be checked during 
each adjustment. For instance, the 
label BOTTOM R -G VERT LINES is a 
reminder to observe the red and 
green vertical lines at the bottom 
center of the screen. Although the 
names are different, the control 
functions are basically the same as 
in the RCA chassis. However, there 
are some changes in the circuit 
hookup-especially in the vertical 
convergence section-which cause 
the controls to have a slightly differ- 
ent action. 

The vertical circuits are shown 
in Fig. 3. The current waveform 
taken from the cathode of the verti- 
cal output tube is accompanied by 
the voltage waveform W21; note 
the difference in shape between it 
and W1 in Fig. 1. A24 and A26 

act as amplitude controls for the 
R -G and blue circuits. 

To modify the waveshape of the 
convergence -coil currents, separate 
pulse -takeoff windings on the verti- 
cal output transformer are used for 
the red -green circuit and the blue 
circuit. For the latter, opposing 
waveforms W22 and W23 are com- 
bined in a proportion set up by 
A25; the action is similar to that 
of A6 in the RCA. A pulse (W24) 
is also taken from terminal A on 
the transformer and mixed with the 
incoming cathode waveform for 
proper shaping of W21. 

To "tilt" the red -green waveform, 
the pulse represented by W25 and 
W26 is applied to the end of the 
red and green coils opposite the 
W21 input. Its overall waveshaping 
effect is increased or decreased by 
varying A21, and the proportional 
effect of both inputs on red vs. green 
depends largely on A22 and A23- 
which are roughly similar to the 
"differential" controls in the RCA 
circuit. W25, in particular, can be 
expected to change shape quite 
radically when either A21 or A22 
is adjusted; so the main reason for 
checking this waveform would be 

to see if the controls are operative. 
The horizontal convergence cir- 

cuits (Fig. 4) have fewer innova- 
tions; the main difference between 
this schematic and Fig. 2 is that 
the pulses for the lower end of the 
green and red horizontal coils 
(W29 and W30) are taken directly 
from the flyback winding, rather 
than from a secondary on the blue 
adjustment coil. Note that the var- 
ious waveforms are very similar in 
shape to those in Fig. 2, but gen- 
erally have lower amplitudes. 

Points to Remember 

1. Convergence controls interact to 
a great extent, partly because 
of interconnected circuits and 
partly because of intersecting 
magnetic fields in the picture 
tube. Thus, achieving a perfect 
setting in one area of the screen 
may result in deconverging an- 
other area. The goal of con- 
vergence, then, is to attain a 
good balance between all ad- 
justments. 

2. To preserve this balance, it's 
important not to reset any single 
control too drastically at one 
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BUILT-IN METERED POWER SUPPLY FOR EASY SERVICING 

Makes it easy to operate radio under test, while you inject 
your own signals. Provides from 1 to 12 volts in 1 % volt 
steps. Supplies all bias taps that may be required. 

SIMPLIFIES IN -CIRCUIT TRANSISTOR TEST 

WITH NEW DYNA-TRACE SINGLE -POINT PROBE 

Unique single -point probe needs only the one contact to 
transistor under test. No longer are three wires required to. 
connect to emitter, base, and collector. Gives fast, positive 
meter indication. Saves time. Makes trouble -shooting simple 
and easy. 

BUILT-IN VTVM 

Includes high -input -impedance vacuum -tube voltmeter, 
which is so necessary for transistor radio servicing. 

TESTS ALL TRANSISTORS OUT -OF -CIRCUIT 

Meter has "Good -Bad" scale for both leakage and beta. 
Also has direct -reading Beta scale, calibrated 0-150. Assures 
quick, accurate test. Also automatically determines whether 
transistor is NPN or PNP. Meter is protected against acci- 
dental overload and burn -out. 

Model 960. Net, $9995 

Solve Every Service Problem and Profit 
with a Modern B&K Service Shop. See Your 
B&K Distributor or Write for Catalog AP2O-R 

B&K MANUFACTURING CO. 
Division of DYNASCAN CORPORATION 

1801 W. BELLE PLAINE AVE. CHICAGO 13, ILL. 

Canada: Atlas Radio Corp., 50 Wingold, Toronto 19, Ont. 
Export: Empire Exporters, 253 Broadway, New York 7, U.S.A. 
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\ QUICKER SERVICING 

by Thomas A. Lesh 

IsJr1L srIJlIIJJi1 
UZYJECJM 

A large proportion of all TV 
service work can be done with just 
a few general-purpose test instru- 
ments such as the VOM, VTVM, 
tube tester, and scope, occasionally 
aided by parts substitution. How- 
ever, quite a few additional pieces 
of equipment have proved their 
usefulness in the TV shop, because 
they permit the technician to do 
certain jobs faster. By inventive use 
of these specialized items, he can 
bypass a great number of tedious 
measurements, and can eliminate 
many uncertainties that tend to turn 
service problems into "dogs." 

To give a simple example, too 
many TV sets become bench cases 
because of tube faults that don't 

show up in transconductance or 
emission tests. Tube substitution 
will catch the trouble-if the sus- 
pected tube is a fairly common type 
that the technician is carrying in 
his caddy. Otherwise, a shop job 
is in the offing, unless the techni- 
cian has brought along a tube tester 
that can make a reliable check for 
grid leakage and similar defects. If 
the rare tube proves to be faulty, 
he can make an extra trip to obtain 
a replacement, at much less trouble 
and expense than would be required 
for pulling the chassis. 

Tests with a special instrument 
may only provide peace of mind- 
but this counts for a lot in some 
cases! To illustrate this point, a 

TEST SIGNALS INJECTED: 

2. COMPOSITE VIDEO 
1 SYNC POS 1 30V P -P 

FROM 
VIDEO 

OUTPUT 
2.2 
meg 

1. NEG SYNC 
PULSES 25V P -P 

SYNC SEP 

v4 B6BH8 

3 

SYNC AMP 

i B5U8 

-5V. 20v, 
70v 

2 9 

1 22V 

= Kl -7 

K1 D 

Kl -4 

470K 

130V 

8 

33000 

82000 

FEEDBACK FROM 
VERT OUTPUT 

VERT MULT 

OA 6C M7 
10000 
mmf .0068 

33K 47K 

47 
mmf 

TO HORIZ 
AFC 

5000 - 5000 
Immf I mmf 

15V 

7 

TO HOLD 

CONTROL 

Fig. 1. Sync -pulse signal injection helped find cause of poor vertical hold. 
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serviceman who has just replaced a 
fusible resistor, and wonders if the 
set still has a B+ overload, could 
banish most of his doubts by tak- 
ing a reading with a wattmeter or 
a rectifier -circuit tester. 

Speaking of things that bestow 
peace of mind-nothing is as wel- 
come as a service aid that will def- 
initely indicate whether or not a 
particular circuit or component is 
causing trouble. Auxiliary test in- 
struments, if their capabilities are 
fully used, are often more efficient 
than the "old standbys" for making 
such tests. Here are several ex- 
amples, drawn from service -record 
files: 

Hot Rolls 

In a Silvertone Chassis 528.51 130 
(PHOTOFACT Folder 397-3) , verti- 
cal sync became touchy after the set 
warmed up. Rolling could be 
stopped by critically setting the 
vertical hold control, but slight re- 
adjustment was necessary at fre- 
quent intervals. The lock -in point 
was fairly well centered in the con- 
trol range, so the vertical multi - 
vibrator was apparently trying to 
run at the correct frequency. As a 
quick way of finding out if an ade- 
quate sync signal was reaching the 
vertical circuit, the technician de- 
cided to try sync -signal injection. 

Using the special sync output 
from a signal -substitution unit, he 
fed negative pulses into the grid of 
the 5U8 sync amplifier (Fig. 1), 
setting their amplitude at 25 volts 
to duplicate the signal normally 
present at that point. Vertical hold 
became much more solid, testifying 
to the ability of the 5U8 and the 
integrator to pass the pulses in nor- 
mal fashion. Apparently, the sync 
signals from the TV stations were 
being weakened before they reached 
the sync amplifier. When the test 
setup was changed to inject a 30 - 
volt composite video signal into the 
grid of the sync separator, vertical 
sync became unstable again, so it 
was concluded the separator circuit 
was not operating as it should. 
VTVM readings showed a plate 
voltage even lower than the speci- 
fied 20 volts. The technician im- 
mediately suspected a fault in plate 
resistor KID, but realized that a 
"cold" ohmmeter reading might be 
valueless in checking for this elusive 
condition. Then he had an idea: 



Left: Jerry Earner, Electronics Serviceman 

Look for the Semitron famous tested and 
proven Transistor Replacement (Display. 
Replaces over 2000 EIA American. foreign 
and special type transistors - 90% of 
your needs. 

says BILL HULBERT, WATERTOWN ELECTRONICS .. 

Right: Bill Hulbert, Watertown Electronics, Watertown, N. Y. 

"Our technician customers ask for 

SEMITRON REPLACEMENTS 
because they're quality products 

engineered to the serviceman's needs." 

FREE - ask your Distributor for Semitron 
replacement and substitution charts for tran- 
sistors and diodes. 

(Patent 
Pending) 

ANOTHER SEMITRON EXCLUSIVE! 
Silicon Rectifier with exclusive Thermal Jacket 
Heat Sink. SPECIAL INTRODUCTORY OFFER - Kit #TH850 - 10 Silicon Rectifiers (850MA, 
500PIV), PLUS High Voltage Tester, BOTH for 
ONLY $6.95. 

SEMITRONICS CORP. 
265 Canal Street 

New York 13, N. Y. 

(212) CAnal 6-5401 SERVICE ENGINEERED REPLACEMENTS 
TRANSISTORS RECTIFIERS DIODES IF TRANSFORMERS CAPACITORS 

SOLD THRU 

DISTRIBUTORS 

ONLY 
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THE INDUSTRY'S STANDARD 

Most Widely Used Today 
by Professional Servicemen 

if K 1 D were increasing in value 
after the warmup period, wouldn't 
the symptom disappear if enough 
parallel resistance were added to 
bring the total plate resistance down 
to normal? He connected the leads 
of a resistor substitution box to 
module terminals K1-4 and K1-7, 
bridging the suspected part, and 
fired up the set. Starting at 10 
megohms, he gradually reduced the 
shunt resistance; as he passed the 
2-meg point, the trouble began to 
clear up. This was proof enough- 
he replaced K1, and had no more 
trouble. 

Some sweep -circuit analyzers also 
provide a sync -pulse output that 
can be used with equal success in 
troubleshooting this type of prob- 
lem. An important requirement for 
the substitute sync signal is variable 
amplitude, which makes it possible 
to simulate normal operation on 
either local or distant stations. 

Flat -Top 

Tricky work with a resistor sub- 
stitution box also helped to shorten 
the service time on a General Elec- 
tric Chassis 21TF (PHOTOFACT 
Folder 229-7) which was suffering 

SAVE 
CUSTOMERS 

MAKE 
MONEY 

FAMOUS 
DELUXE 

For Black & White and Color 
"Most valuable and useful" ... "Wouldn't be 
without it" ... "Pays for itself over and over 
again" ... servicemen say. Quickly checks 
and corrects television picture tube troubles 
in a few minutes right in the home with- 
out removing tube from set. Gives new life 
to weak or inoperative tubes. Checks for 
leakage, shorts, open circuits and emission. 
Removes inter -element shorts and leakage. 
Repairs open circuits and low emission. Re- 
stores emission and brightness. Life Test 
checks gas content and predicts remaining 
useful life of picture tube. Makes new tube 
sales easier. Completely self-contained. Rich 
leatherette -covered carry -case. Net, $7493 

CATHODE 
EJUVENATOR 

TESTER 

TESTS AND REJUVENATES 

all picture tubes at 
correct filament voltage 
from 1 to 12 volts 

TESTS AND REJUVENATES 

110° tubes and the 
new 19" and 23" tubes 

TESTS AND REJUVENATES 

color picture tubes. 
Checks each gun of 
color tube separately 

Subscribe to 
New 

Picture Tube 
Information 

Service 

UP -DATE YOUR B&K CRT WITH THESE ACCESSORIES 
Model C40 Adapter. For use with previous Models 400 and 350 
CRT's-to test and rejuvenate TV color picture tubes and 6.3 volt 
110° picture tubes. Net, $9.95 
Model CR48 Adapter. For use with previous Models 400 and 350 
CRT's-to test and rejuvenate 110° picture tubes with 2.34, 
2.68, and 8.4 volt filaments. Net, $4.95 

See Your B&K 
Distributor, 
or Write for 

Catalog AP20-R 

BaK MANUFACTURING CO. 
Division of DYNASCAN CORPORATION 

1801 W. BELLE PLAINE AVE CHICAGO 13, ILL. 
Canadas Atlas Radio Corp.. 5D W ingold, Toronto 19, Ont. 
Export, Empire Exporters. 259 Broadway. N.Y. 7. U.S.A. 

from a different type of thermal 
problem: The top third of the 
raster took several minutes to fill 
out to normal height after the set 
was turned on. A defect in either 
of two control circuits-vertical 
linearity or vertical size (Fig. 2)- 
could possibly cause the observed 
symptom; the linearity circuit might 
develop excessive bias on the ver- 
tical output tube during warmup, 
and the size -control circuit might 
attenuate and distort the drive sig- 
nal fed to the output -tube grid. 

Ohmmeter checks didn't defi- 
nitely indicate any wrong resistance 
values. Tests with power applied 
would have to be made in the least 
possible time, since the trouble ex- 
isted only during warmup; thus, 
the technician decided to try a 
"triple -threat" test. The boost line 
was monitored with a VOM to 
make sure the vertical-multivibrator 
plate supply was staying constant. 
A VTVM was connected to the 
plate of the multivibrator, where 
the DC voltage would respond to 
a change in the value of R6, R72, 
R73, or R74. Finally, a resistor 
substitution box was connected 
from the output -tube cathode to 
ground so shunt resistance could be 
used to counteract any rise in value 
of the linearity control or R77. 

If the trouble actually were in 
one of these cathode resistors, the 
technician figured the shunt resist- 
ance would enable him to set the 
output -tube bias for a linear raster; 
however, in case of drive -signal 
distortion, he shouldn't expect good 
linearity at any resistance setting. 
In the latter situation, a change in 
one of the meter readings would 
give supporting evidence. 

VERT MULI 

E3 6J5 ' 
3 50V 

2.7 VERT 
meg SIZE 

BOOST 

100K 
260V 

BRIGHTNESS 
100K 

VERT MULT 
VERT OUTPUT 0 6AH4GT 

VERT 
LINEARITY 

RESISTOR 
SUB BOX 

J 

Fig. 2. Substitution box was used to 
check for change of value in resistors. 
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I 1 MALLORY 4freis- 
Tips for Technicians 

Mallory Distributor Products Company 

P. O. Box 1558, Indianapolis 6, Indiana 
a division cf P. R. Mallory & Co. Inc. 

Why some filter capacitors develop hum ... 
and some don't 

- 
i/ r r r"! I r'! r rory YFlJ 

Aluminum electrolytic capaci- 
tors are widely used as filters in 
DC Power Supplies. This is be- 
cause of their large capacitance 
in relatively small size. All in 
all, they do an efficient job of 
reducing ripple (hum) to ac- 
ceptable levels. 

However, all electrolytic capacitors are 
not alike. This is often why some types 

seem to allow hum to rise to objectionable levels more 
quickly than do others. In order to understand why, we 
must investigate actual construction methods. 
As you know, electrolytics are basically made by depositing 
a film of aluminum oxide on aluminum foil to form the 
positive anode. The oxide is the dielectric. A semi -liquid 
electrolyte surrounds the anode and is actually the negative 
cathode. In order to connect this semi -liquid cathode to a 
terminal, a second piece of aluminum foil is used. This is 
often called the cathode, but it is not. It is actually only 
the cathodic connection. (The preceding describes a "polar- 
ized" electrolytic capacitor.) 
When high ripple currents are applied to polarized electro- 
lytics, a thin oxide film forms on the so-called "cathode". 
It begins to assume the characteristics of a second anode. 
This in turn, has the same effect as placing two capacitors 
in series. Consequently, overall capacitance is reduced. 
Inevitably hum increases. 

This action is especially noticeable in electrolytics which use 
plain foil as the "cathode". This is simply because the oxide 
builds up over a relatively small area. 
Mallory avoids this problem by etching the "cathode" on 
electrolytics. As a result, oxide build-up is spread over a 
vastly increased area. Therefore, ripple currents are main- 
tained at very low levels for very long time periods. 

Of course etched "cathodes" cost a lot more to make. But 
you get them from Mallory at no extra cost. There's much 
more to the Mallory capacitor story, but we'll leave that 
to another TIP. 
Meanwhile, see your local Franchised Mallory Distributor 
for capacitors, resistors, controls, switches, semiconductors, 
and batteries. In fact, he's the man to see for all of your 
electronic component requirements. 
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CONTACT 
CLEANER 

111111 

Jif 

FORTIFIED with SILICONE 
NOT HARMFUL TO PLASTIC! 
JIF away dust, dirt and corrosion on contacts, 
switches, controls with this NEW siliconized 
cleaner. JIF cleans and lubricates, providing 
contacts and controls with the longest possible 
protection. Fast and efficient, JIF saves time 
and money. CLEAN - LUBRICATE - PRO- 
TECT. Simply apply and work controls a few 
times. Safe, quick -easy to use-JIF won't 
harm plastics. 
Part No. Net 
8670-6 New 6 oz. spray can 1.79 
8670 New 3 oz. Pocket size spray can .99 

NEW CATALOG 
JUST OFF THE PRESS 

GC CATALOG FR -65 
WRITE TODAY! 

GC 
ELECTRONICS 

<2:Z> 

Gt ELECTRONICS CO. 

The way things turned out, the 
substitution box could be adjusted 
to bring back good linearity, and 
the meter pointers hardly budged. 
After a cool -down, the test was re- 
peated with the substitution box 
connected directly across the lin- 
earity control. The results were 
identical, proving the control was 
changing value. 

Bridging with a resistor -substitu- 
tion box has to be done with some 
caution. There must be a reason- 
able suspicion beforehand that the 
trouble is due to a value drift of 
a resistor in the circuit; otherwise, 
tampering with resistance values 
may only serve to cover up some 
other fault such as slowly develop- 
ing leakage in a capacitor. But 
resistance bridging still has definite 
advantage in some tough cases. 

Cross Talk 
The substitution -box method of 

testing works even better with elec- 
trolytic capacitors, which are more 
easily and conclusively checked in 
this way than by any other means. 
When the trouble is poor filtering, 
and an open electrolytic or one 
with a high power factor is sus- 
pected, it isn't even necessary to 
disconnect the original-just bridge 
a good unit across it. This test has 
particular advantages in checking 
to see if signals are being coupled 
between sections of a receiver via 
a B + line, since the filtering action 
of two or more electrolytic capaci- 
tors can often be checked simul- 
taneously. If the bridging test clears 
up the symptoms, the individual 
filters can then be tested. 

Even slightly inefficient filtering 
can cause a number of vague and 
disturbing symptoms. In one such 
case, affecting a Hoffman Chassis 
211 (PHOTOFACT Folder 194-4), 

TO MIXER 
AND IF 

SUB BOX 

TEST I 
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AUDIO OUTPUT 

6W6GT 

OB m ° HORA OUTPUT 

NC) 6Bo6GT 
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SUB BOX 

TEST 2 
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Fig. 3. Substitution tests located defec- 
tive filter in "stacked" B+ circuit. 

"sound bars" appeared in the pic- 
ture; coinciding with these were 
erratic bends in the raster. The 
most probable source of the sound 
interference was the "stacked" B + 
system, in which the low B + po- 
tential was developed at the cath- 
ode of the audio output tube. (See 
Fig. 3.) The combination of symp- 
toms might be caused by poor 
filtering on the low B + (140 -volt) 
line, which would allow audio to 
reach the screen of the horizontal 
output tube, as well as the plates 
of the mixer and video -IF stages. 
On the other hand, the audio might 
be traveling via the 245 -volt line 
to the plates of the horizontal multi - 
vibrator and video output stages. 

The technician first tried bridging 
an electrolytic substitution box 
from the 140 -volt line to ground. 
There was no definite improvement 
in set operation, so C2B (the only 
electrolytic filter between these 
points) was cleared of suspicion. 
But bridging across the 245 -volt 
line eliminated the trouble. The 
technician could find no electro- 
lytics wired between this line and 
ground on the output side of the 
filter choke; all filtering was being 
performed by C3A (aided by C3B), 

* REBUILT OR 

TV TUNERS EXCHANGED 
' ALL TYPES 

$9.95 Including all parts and labor 
(except broken wafers-billed at cost) 

Normally shipped same day received 
90 day full guarantee 
U/V combinations $17.95 

FREE-II Mailing Tarton sent to you on request 

Phone REpublic 3-9189 

L. A. TUNER EXCHANGE 4611 West Jefferson Blvd. 
Los Angeles 16, California 

400 So. Wyman St., Rockford, Ill., U.S.A. 
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THE TUBES I USE ARE ALWAYS 6-E 

TO SERVICE A CUSTOMER'S SET 

'CAUSE ACCENT ON VALUE MEANS TO NI 

--------------------'"r 

GomhlEtte this jingle with wards that 
tell what .ACCt.:NT ON VALUE 
means to von, 

Enter General Electric's ONE -O -ONE Con- 
test. 101 prizes given every month ... $10 
to $100 with a Grand Prize of $500 in 
cash. See your General Electric tube dis- 
tributor for complete rules and official 
entry blank. 

Get this book FREE with the purchase of 
G -E tubes. Here's 101 Tele -Clues to help 
make TV repair easier and more profit - 
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able for you. Your General Electric tube 
distributor will give it to you free in ap- 
preciation of your purchase of G -E tubes 
and electronic equipment. Enter the ONE - 
0 -ONE Contest. Get 101 Tele -Clues. See 
your General Electric Distributor today. 
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Exact Replacements 
for Original T.V. 

Equipment 

Cat. No. Use O.E.M. Part No. 

1471-A 
1472-A 
6332 

Admiral 
Sound Take -Off 
Sound Take -Off 
Horiz. Osc. 

728185.2 
72C132-19 
94C17-4 

7101 
Crosley 

2nd Sound I.F. 157856-1 

7103 -DE 
7104 -DE 

Dumont 
Discriminator 20004441 
Sound I.F. 20004511 

6339-E 
6340-E 
7112-E 

Emerson 
Width 
Horiz. Osc. 
4.5 Mc. Disc. 

708275 
716102 
708276 

General Electric 
6206 -PC TV Ratio Det. 
6207 -PC TV Ratio Det. 
6208 -PC TV Ratio Det. 
6209-G1 TV Ratio Det. 
6334-G Horiz. Phase 
6335-G Horiz. Osc. 

and Hotpoint 
RTD-026 (WT56X38) 
RTD-025 (WT56X37) 
RTD-020 
RTD-024 (WT 56X36) 
RLI-365 
WT36X402 

Hallicrafter 
1482 IFT Sound I.F. and Trap 
7101 2nd Sound I.F. 

5181996 
51A1859 

7111-M 
Muntz 

4.5 Mc. Disc. LO -0076 

6209-P1 
6209-P2 
6209-P3 
7102-P 

Philco 
TV Disc. 32.4721 
TV Disc. 32-4689-1, 2 
TV Disc. 32-4735-1, 2 

4.5 Mc. I.F. and Trap 32-4688-10 

R.C.A. 
1483 IF Sound I.F. 
1484 RD Sound Ratio Detector 
1485 RD Sound Ratio Detector 
1486 RD Sound Ratio Detector 
1487 RD Sound Ratio Detector 
1488 RD Sound Ratio Detector 
1489 RD Sound Ratio Detector 
6333 Horiz. Osc. 
6336-R Horiz. Osc. and Sync. 

76437 
102692 
102644 
102253 
100364 
79141 
101219 
103103 
107284 

Westinghouse 
6204-W3 TV I.F. V12128.1, 2, 3 

Available 
through your local distributor 

J. W. MILLER CO.. 
5917 S. Main St. ;;,", ', 

Los Angeles 3, Calif. Ts 

returned to the 140 -volt line. De- 
terioration of C3 would leave input 
filter C2A as the only good electro- 
lytic anywhere on the main B + 
line, and it couldn't do all the 
necessary filtering by itself. When 
C3 was replaced, operation of the 
set was greatly improved. The tech- 
nician would also have replaced C2 
as a callback preventive, but he 
discovered that it had been recently 
changed. So, in the absence of fur- 
ther trouble symptoms, it seemed 
unnecessary to take this extra 
precaution. 

Biased Analysis 

"Troubleshooting by substitution" 
encompasses not only components 
and signals, but also DC operating 
voltages. Along this line, a bias box 
is a familiar accessory in many TV 
shops. Many bench men think of it 
only in connection with AGC and 
alignment jobs, and are missing a 
good bet in limiting it to these ap- 
plications. Since many "bias packs" 
can supply continuously variable 
negative potentials ranging as high 
as -45 volts, they can come in 
handy to substitute for various bias 
voltages other than AGC. 

Particularly in older TV models, 
a portion of the grid -leak bias from 
some stage is often "borrowed" to 
supplement the bias on another 
stage; breaking this cross -connection 
by substituting fixed bias is fre- 
quently helpful in isolating trouble. 
This technique can be demon- 
strated by reviewing a recent case 
involving a Magnavox 105L -series 
chassis. The fault was at first diag- 
nosed as a loss of AGC. When a 
bias pack was hooked up to the 
AGC line, some of the symptoms 
disappeared, but sync was still com- 
pletely absent. Waveform checks 
showed distorted signals in the vi- 
cinity of the sync separator, but not 
in the video output stage. This set 
has a triode noise inverter (Fig. 4), 
always a likely suspect in troubles 
of this nature-so a careful check 
of this circuit seemed advisable. 

Studying the schematic, the tech- 
nician noted that an input signal 
was coupled from the video de- 
tector to the cathode of the noise 
inverter, and that an output from 
the plate of this stage was coupled 
to the grid of the sync separator. 
The grid was simply being held at 
some negative DC voltage, suffi- 
cient to keep the tube cut off ex - 

10K 

NOISE INV 
165V 

BIAS BOX 6 270K 
-6V 

7 

68K 
-.1V 

FROM 

VIDEO 
OUTPUT 
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240 SYNC SEP 

mmf 
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VIDEO DET 

5600 n 

680K 

.22 470 K 

4.7 
meg 

-20V FROM GRID 
OF HORIZ OUTPUT 

Fig. 4. Bias box was used to "clamp" 
grid of noise inverter during tests. 

cept on the most negative peaks of 
the cathode signal (noise spikes 
more negative than the sync -pulse 
tips) . The necessary DC potential 
was obtained from the grid of the 
horizontal output tube via a net- 
work of divider resistors and an 
RC filter. 

The technician switched the bias - 
box connection from the AGC line 
to the noise -inverter grid, and 
found he could restore a normal 
picture at any setting of the bias 
control above a certain point. This 
suggested that some of the regular 
bias was being lost. Further investi- 
gation uncovered leakage in C53, 
which was reducing the bias to half 
its normal value. The noise inverter 
was conducting each time it re- 
ceived a sync pulse at the cathode, 
and the resulting negative -pulse 
output was cancelling the normal 
input pulses at the grid of the sync 
separator. Loss of horizontal sync 
upset the operation of the keyed 
AGC stage, adding considerably to 
the list of trouble symptoms. 

One precaution should be noted 
in the use of bias boxes for trouble 
isolation: They should not be used 
to substitute for a B -minus branch 
of a power supply, or for any other 
source that may be required to de- 
liver heavy current. As a general 
hint, avoid connecting a bias box 
in the cathode circuit of a tube. 

Everything Went Blank 
Even when an auxiliary trouble- 

shooting aid doesn't carry a prob- 
lem through to a solution, it can 
render valuable service in reducing 
the number of unknown factors. 
For instance, an 8" test CRT can 
sometimes be the only expedient 
means of finding out whether the 
picture tube in a set is bad, as in 
the case of a certain Motorola 
Chassis TS -531 (PHOTOFACT Folder 
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WITH CENTRALAB'S 
NEW 

FASTATCW II 
CONTROL KIT 
NEW CENTRALAB KIT PROVIDES 
COMPREHENSIVE COVERAGE OF 
SINGLE AND DUAL CONCENTRIC 
CONTROLS. STOCK ADJUST- 
MENTS ON YOUR PRESENT 
CENTRALAB CONTROLS, TOO! 

FASTATCH II gives you these new exclusive 
features: 

1. Just one control system for dual con- 
centric or single controls. 

2. Plug-in permanent locking shafts. 

3. Universal terminals. 

4. Both front and rear units accommodate 
KR (snap -on) line switches. 

IT'S A SNAP to own! Trade-in your 
present stock of Fastatch parts. 

IT'S A SNAP to use! Single and dual 
concentrics snap together without tools! 

Current cross-reference guide is included. 
Choose from 6 types of universal shafts 
for either singles or duals-shorten to 
exact length for your specific needs. 139 
exact shafts also available. 

IT'S A SNAP to guarantee! Assembled 
units can't loosen-shafts can't pull out. 

IT'S A SNAP to store! Your Fastatch II 
FRK-100 Kit is built into a heavy gauge 
steel cabinet. All of your control needs and 
your cross-reference guide are ready for 
instant service. 

The FRK-100 KIT contains: 
27 assorted front controls 5 SPST on /off switches 

9 assorted rear controls 2 DPST on /off switches 
40 assorted universal shafts for 

singles and dual concentrics 1 DP on /off switch 
Packaged in heavy gauge steel cabinet: complete with current 
cross-reference guides. 

Total Value: $55.80 Your money- 4855 saving price: 
LESS CREDIT for your Old F and R stock! 

B-6307 See your Centralab distributor! 

Cene. ab 
THE ELECTRONICS DIVISION OF GLOBE -UNION INC. 

942E E. KEEFE AVENUE MILWAUKEE 1, WIS. 

In Canada: Centralab Canada Ltd., P.O. Box 400, Ajax, Ontario 
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MINIATURIZED 
ELMENCO 
Dipped Mylar*Paper Capacitors 

first choice with service technicians! 
Now being used in millions of 
television sets, radios, phono- 
graphs, electronic circuitry 
and military applications. Operates at 125° C without derating. 
Standard Tolerance ±10% Missile Reliability Completely moisture 
proof Up to 50% smaller than other types. 

NOW AT NEW LOW PRICES 

DON'T ACCEPT SUBSTITUTES OR IMITATIONS! 
Available at all authorized ARCO distributors in U.S.A. 

A 
electronics inc. 

Community Drive 

Great Neck, New York 

Branches: 

Dallas 7, Los Angeles 35 Ouo 

FROM 
VIDEO 
OUTPUT 220K 

100K 

245V 

SHORT TO 

CHASSIS 

160V 

BRIGHTNESS 
5 meg 

PICTURE TUBE 

lT 21AUP4 
VERT 

RETRACE 
BLANKI NG 

Fig. 5. Intermittent short in CRT was 
suspected, but trouble was elsewhere. 

295-8) . The symptom-occasional 
loss of all video, leaving a blank 
screen with no control over bright- 
ness-was a foreboding of an inter- 
mittently shorted picture tube, but 
a CRT tester could find no defects. 
When the "white -out" also ap- 
peared on a temporarily installed 
check tube, the customer's anxiety 
about buying a new 21" CRT was 
relieved, and shop service of the 
chassis was gladly okayed. 

Probing around the set in an ef- 
fort to make the trouble appear, 
the technician met with success 
when he moved the picture -tube 
cathode lead. It was shorting at the 
point where it passed through the 
chassis. Since the cathode normally 
operates at 160 volts in this DC - 
coupled set (see Fig. 5), the short 
to ground placed a positive bias on 
the CRT and accounted for the 
perpetually bright raster. 

The resulting increase in current 
through R47 had damaged it, but 
had not yet caused it to burn open. 
Replacing this resistor and repair- 
ing the worn insulation on the 
cathode lead took care of the trou- 
ble. Fortunately, the picture tube 
was not permanently damaged by 
the short periods of positive -biased 
operation. 

Faint Glimmer 
A check tube, useful as it is, may 

not give an absolutely conclusive 
substitution test; in some borderline 
cases, additional test equipment has 
to be brought into play before the 
condition of the set's picture tube 
can be accurately judged. 

A seven -year -old Admiral pre- 
sented an extremely dim and rather 
poorly focused picture at the high- 
est setting of the brightness control. 
No raster was visible under any 
other conditions, so it was impos- 
sible to rely on symptoms such as 
blooming to tell whether the trou- 
ble was due to poor high voltage or 
to a bad picture tube. The CRT 
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It used to take 2 men to pull 

a color TV set into the shop... 

RCA 
COLOR TV 

TEST JIB 
Cuts your manhours on Color -TV home service calls 

BUT NO MORE 

Here is a real "must" for anyone servicing or planning to 
service color TV sets. 

No longer must you send two men to a customer's home 
to pull in his entire color set. Now, one man can simply 
remove the chassis, and bring it back to your shop for 
testing, troubleshooting and alignment in your RCA Color 
TV Test Jig. 
Look at some of the extra advantages built into this money- 
saving unit: 

Minimizes costly damage claims. Pulling chassis 
eliminates possibility of scratching or damaging a cus- 
tomer's cabinet when transporting it to and from his 
home. 

Saves time. Eliminates need to reconverge a cus- 
tomer's set when chassis is returned. Convergence 
control panel on Test Jig provides static and dynamic 
convergence for CTC-10, CTC-11 and CTC-12 chassis. 

Versatile. Can be used with CTC-4, 5, 7, 9, 10, 11 
and 12 chassis. 

Safe. Supplied with factory -installed safety glass 
and kine mask. 

Complete components kit, supplied with unit, pro- 
vides all necessary service components and instruc- 
tions for installing RCA Color Picture Tube. 

Professional appearance. Finish matches that of 
your other RCA test instruments. 

The RCA Color TV Test Jig is available through your Author- 
ized RCA Parts and Accessories Distributor. See him this 
week to find out how this versatile instrument can help 
you capitalize on the growing Color TV servicing market. 

Fcr information on where you may obtain the RCA Color 
Test Jig, and for additional specifications, fill out and mail 
the coupon below. 

RCA PARTS AND ACCESSORIES, CAMDEN, N.J. 

The Most Trusted Name in Electronics 

RCA Parts and Accessories 
P.O. Box 654, Camden, New Jersey 

Please send me full specifications on the RCA Color TV Test Jig, and the 
name of the nearest distributor where I may obtain it. 

Name 

Company or Service Shop 

Address 

City Zone State 

1 

J 
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AN "N MITY 

EDP SHOW 

1 

1lb 

Room 641A 

.., I 

(Sound Section) 

MODEL SHAS 

INISPHEHE 

ALNICO V 
Soon to be the industry's most 

imitated speaker . . . a new 
heavy magnet, slim profile 
sound speaker designed and 
built to give unexcelled per- 
formance through the use of 
ALNICO V, the industry's most 
efficient speaker magnet ma- 
terial ... from Oaktron. 

AKTRON 
INDUSTRIES, INC. 

MONROE, WIS. 

tested rather weak, but this was 
expected, since it was the set's 
original tube. 

A check tube presented a Some- 
what brighter raster, but the bright- 
ness still didn't seem normal. Thus, 
the technician felt that an actual 
measurement of high voltage would 
provide much -needed evidence. 
When a VTVM with a high -voltage 
probe was pressed into service, the 
voltage measured 9 kv-just barely 
enough to make the raster visible 
on an average CRT. 

No trouble could be found in the 
high -voltage rectifier circuit. An- 
other measurement with the HV 
probe-this time a peak -to -peak 
AC check at the rectifier plate cap 
-showed a lower reading than in 
a good set used for comparison. 
Apparently, then, the horizontal 
flyback circuit was not operating at 
full efficiency. The drive signal at 
the grid of the output tube was 
normal, as were all voltages on this 
tube; no defects could be found in 
the damper circuit, either. All indi- 
cations so far were pointing to a 
defective flyback transformer, so 
the technician set up his flyback 
and yoke tester for an evaluation 
of this component. Its efficiency 
was found to be below normal. 
After a new flyback was installed, 
the raster on the aging picture tube 
was bright and clear enough to give 
it a reprieve from the scrap heap. 

Keep 'em Running! 

Wise use of all available test in- 
struments and service aids can save 
entire sets from going to the scrap 
heap before their time. By taking 
advantage of all possibilities for 
short cuts in servicing, you can hold 
repair costs down to reasonable 
levels, and still make a profit. 

Regulated DC Supply 

Here is a power supply to use 
with equipment containing transis- 
tors or tunnel diodes. The Seco 
Model RPS-4 Power Supply uses 
a 2N376A power transistor to reg- 
ulate its output voltage to within 
±3% over a wide range of load 
currents. The voltage at the per- 
manently attached test leads is con- 
tinuously variable from 0 to 28 
volts DC by a potentiometer on the 
panel of the instrument. 

The panel meter contains scales 

for measuring values up to 30 volts 
DC and up to 150 ma. A switch- 
incorporated with the on -off switch 
-selects the function and range of 
the meter. By merely setting this 
switch to different positions, the user 
can monitor either the voltage be- 
ing supplied to a load or the cur- 
rent drawn by that load. 

Regulation of the RPS-4 is al- 
most perfect at voltages up to 15 
volts DC; that is, the voltage re- 
mains constant at current drains 
from a few microamps all the way 
up to the 150 -ma capacity of the 
unit. Above 15 volts, however, the 
regulation is somewhat less effec- 
tive. At 20 volts, regulation is ex- 
cellen up to about 90 ma, and then 
the voltage drops slightly with in- 
creasing loads; at 25 volts, regula- 
tions is effective only to about 50 
ma. It is worth noting, however, 
that these limits are well beyond the 
power needs of most transistor re- 
ceivers. 

Another point worth mentioning 
is that the regulation of the RPS-4 
contributes to its "hum -free" oper- 
ation, and makes the output im- 
pedance very low. This eliminates 
the motorboating problem found 
when transistorized sets are tested 
with some battery supplies, or 
with certain unfiltered power sup- 
plies. A special tap is provided for 
operating transistor receivers that 
use tapped power supplies. 

The Model RPS-4 is completely 
isolated from the power line by its 
transformer, thus eliminating the 
danger of damage that sometimes 
exists when a transistor receiver is 
tested with power -line -operated in- 
struments. 
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't ain't so 
(a G -E "SG" picture tube never gets trapped) 

G -E "SG" straight gun picture tubes* don't need ion 
traps. Their rugged guns fire electrons with uncanny 
precision straight at the aluminized phosphor screens 
-assuring sharply resolved pictures up to 80% 
brighter. No fuss, no call-backs. How's that for 
"Accent on Value"? These features save your time 
and give your customers thousands of hours of view- 
ing pleasure. 

And that's not all the value accents you get with 
these "straight shooters." A single G -E "SG" picture 
tube replaces as many as twenty other types, bent 
gun or straight gun-the types that get "trapped." 
In fact, with only 25 G -E "SG's", you're ready to 
replace 250 other picture tube types. You'll serve 

MORE "ACCENT ON VALUE" FROM YOUR 

G -E ELECTRONICS DISTRIBUTOR 

customers faster-and say good-bye to emergency 
pick-ups and the ion trap nuisance. 

GET THIS "ACCENT ON VALUE" BONUS TODAY 

This 16" x 12" x %" poly- 
urethane foam bench pad 
neatly protects the picture 
tube from marks and 
scratches. The handy pad's 
yours with the purchase 
of a G -E SG-21FLP4 
Service -Designed "straight 
shooter." Your reliable 
General Electric distribu- 

tor is waiting for your order now. Call him today. 

*All new parts and material in a reused envelope. 

Progress /s Our Most /mportant Product 

GENERAL ä_) ELECTRIC 
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Servicing 
Industrial 
Electronics 

by 
Barron Kemp 

It seems clear that the next few 
years will see some major changes 
in electronic equipment, both in ap- 
pearance and in basic design phil- 
osophy. These changes are being 
brought about by a concentrated ef- 
fort to microminiaturize circuits, 
which ultimately will create in mi- 
crocircuit form the functional equiv- 
alents of most conventional circuits. 
Whether this process becomes a 
breakaway evolution, or expands 
gradually from one level of sophis- 
tication to another, will depend 
largely upon how successfully and 
economically the various new tech- 
niques can be applied to equipment 
and systems. 

A wide variety of formulative 
techniques are being employed in 
microminiaturization. Some manu- 
facturers are fabricating microele- 
ments consisting of thin films de- 
posited on very tiny glass or ceramic 
wafers; these microelements are 
then stacked, interconnected, and 
encapsulated into complete elec- 
tronic circuits. One firm has de - 

Molecular 
Electronics 
explained 

posited a complete 14 -part circuit 
on a surface l " square. Several 
other semiconductor manufactur- 
ers have developed complete circuit 
modules-on silicon or germanium 
base material-no larger than a 
conventional transistor. Resistance 
welding and small encapsulated 
printed circuits provide additional 
means for high -density packaging of 
very small parts into extremely 
compact modules. For high -temper- 
ature use, an evacuated ceramic 
thermionic circuit is being devel- 
oped by one firm. 

Another approach to micromin- 
iaturization utilizes special tech- 
niques to obtain circuit effects from 
a single block of material, contain- 
ing no visually identifiable compo- 
nents. 

In producing these various micro - 
modular electronic devices, many 
fabrication techniques are used, 
ranging from the electrical, vacuum, 
and chemical depositing of thin films 
to the growing of flat semiconduc- 
tor ribbons (known as the den- 

dritic crystal process). Spectrogra- 
phic plates, screen and photolitho- 
graphic printing, micromachining, 
air abrasion, ultrasonic machining, 
and electronic etching are just a few 
of the special processes that are be- 
ing used to build and develop these 
ultra -tiny circuits. 

Molecular Electronics 

The technique of preparing a 
complete circuit from a single block 
of semiconductor material offers 
what seems to be the ultimate in 
electronic design-a circuit whose 
manner of operation depends almost 
entirely on the molecular structure 
of the various circuit "compo- 
nents." This form of electronic 
circuitry is divided into two classes 
-integrated and functional. 

Integrated molecular circuits are 
those in which multiple component 
parts are formed in a single block 
of semiconductor material. This 
classification also includes those 
modules in which the component 
parts appear on more than one 

Fig. 1. Steps in the fabrication of a 

set of molecular electronic modules. 
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unit is equal to a circuit element. 



SENCORE 
SIMPLIFIES COLOR SERVICING 

NEW! CA122 
COLOR CIRCUIT ANALYZER 

A simple approach to a complex problem 

Here is an instrument that is designed to eliminate the guess- 
work in color TV servicing. A complete analyzer that pro- 
vides all required test patterns and signals for testing from 
the tuner to the tri -color tube. Additional analyzing signals 
for injection at each stage including audio, video and sync, 
brings to life a truly portable and practical TV analyzer for 
on the spot service; virtually obsoleting other analyzers with 
the advent of color. Sencore's simplified approach requires 
no knowledge of I, Q, R -Y, B -Y, G -Y or other hard to re- 
member formulas. The CA122 generates every signal nor- 
mally received from the TV station plus convergence and 
color test patterns. 
The CA122 offers more for less money: 
TEN STANDARD COLOR BARS: The type and phase that is 
fast becoming the standard of the industry. Crystal con- 
trolled keyed bars, (RCA type) as explained in most service 
literature, offer a complete gamut of colors for every color 
circuit test. 
WHITE DOTS: New stabilized dots, a must for convergence, 
are created by new Sencore counting circuits. 
CROSS HATCH PATTERN: A basic requirement for fast CRT 
convergence. 
VERTICAL AND HORIZONTAL BARS: An added feature to 
speed up convergence, not found on many other color gen- 
erators. 
SHADING BARS: Determines the ability of the video ampli- 
fier to produce shades (Y Signal) and to make color tem- 
perature adjustments. An important feature missing on other 
generators. 
COLOR GUN INTERRUPTOR: For fast purity and convergence 
checks without upsetting color controls. Insures proper op- 
eration of tri -color guns, preventing wasted time in trouble 
shooting circuits when CRT is at fault. 

A must for color . . . 

a money maker for black and white TV servicing 

ANALYZING SIGNALS: RF and IF signals modulated with 
any of the above patterns for injection into grid circuits from 
antenna to detector. IF attenuator is pre-set for minimum 
signal for each IF stage to produce pattern on CRT thus 
providing a check on individual stage gain. Sync and video, 
plus or minus from 0 to 30 volts peak to peak, have separate 
peak to peak calibrated controls for quick checks on all video 
and sync circuits. Crystal controlled 4.5 me and 900 cycles 
audio simplify trouble shooting of audio circuits. 
NEW ILLUMINATED PATTERN INDICATOR: A Sencore first, 
offering a rotating color film that exhibits the actual color 
patterns as they appear on color TV receivers. Locks in with 
pattern selector control. 
You'll pay more for other color generators only. 

Dealer Net 187.50 

NEW! PS12O PROFESSIONAL 
WIDE BAND OSCILLOSCOPE 
A portable wide band 3 inch oscilloscope for fast, on -the -spot 
testing. An all new simplified design brings new meaning to 
the word portability ...it's as easy to operate and carry as a 
VTVM. Though compact in size, the PS120 is powerful in 
performance: Vertical amplifier frequency response of 4 MC 
flat, only 3 DB down at 7.5 MC and usable to 12 MC, equips 
the technician for every color servicing job and the engineer 
with a scope for field and production line testing. AC coupled, 
with a low frequency response of 20 cycles insure accurate 
low frequency measurements without vertical bounce. Sensi- 
tive single band vertical amplifier; sensitivity of .035 volts 
RMS for one inch deflection saves band switching and guess- 
ing. Horizontal sweep frequency range of 15 cycles to 150 
KC and sync range from 15 cycles to 8 MC (usable to 12 
MC) results in positive "locking" on all signals. New exclu- 
sive Sencore features are direct reading peak -to -peak volts 
-no interpretation; dual controls to simplify tuning; lead 
compartment to conceal test leads, jacks and seldom used 
switches. Rear tilt adjustment angles scope "just right" for 
easy viewing on bench or production line. 
Size: 7"w x 9"h x 111/4"d. Weight: 12 lbs. 

Dealer Net 124.50 
(with low cap. probe) 

Kit 74.50 

A must for servicing color TV in the home ... lowest 

priced broad band scope. All hand wired - all 

American made 
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