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From the beginning, 
our goal has been to 
provide the best tuner 
service -never the 
cheapest. You get what 
you pay for in business 
and tuner service is no exception. 
The extra dollar you might pay at PTS 

is peanuts when you consider the added 

reliability and the 
standards of excel- 

lence we apply to every 
job. Thousands of PTS 

customers must agree or 
we wouldn't be the world's 

largest tuner service company. 
When you are comparing tuner service 

companies, price alone doesn't tell the story. 

SAME DAY SERVICE ORIGINAL PARTS ONE YEAR WARRANTY 

WE REPAIR THEM ALL ... COLOR, BLACK & WHITE, TUBE, 

TRANSISTOR OR ELECTRONIC/VARACTOR ... ANY MAKE OR MODEL. 

VHF or UHF.. . .$11.95 UV -Comb. . . .$18.95 
(MAJOR PARTS AND SHIPPING EXTRA - DEALER NET) 

PTS ELECTRONICS, INC. 
PRECISION TUNER SERV CE 

General Headquarters: P.O. Box 272, Bloomington, IN 47401 

THE COMPLETE LIST OF ALL PTS SERVICE CENTERS APPEARS ON THE NEXT PAGE. 
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18 Servicing GE Modular Color TV, Part 7 (VIR-Controlled 

Color) -Both color level and tint are adjusted automatically by 
this unique digital system, during those TV programs that 
include the VIR signal. Many scope waveforms are included 
-Gill Grieshaber, CET. 

29 Convergence Trouble Symptoms And Repairs -Here is a 
refresher course in convergence principles, the new circuits for 
solid-state color TV's, and suggestions for finding defects in 
convergence circuitry -Robert L. Goodman, CET. 

41 TV Tube Stock -According to one independent service dealer, 
who repairs all brands, these were the fast-moving tubes for 
1976 -Gill Grieshaber. 

42 PLL...A New Brain For CB Radios -Phase -Locked Loop (PLL) 
technology makes possible a transmit/receive oscillator for all 
40 CB channels with only three crystals -Manin J. Beasley. 
CET. 

53 Reports From The Test Lab -This month, the WD -750A 
Digital VoltOhmyst and the WA-504B/44D Audio Generator 
from VIZ are examined -Carl Babcoke, CET. 

ABOUT THE COVER 
This picture, photographed from the screen of a color -TV 
receiver, illustrates the operation of the General Electric module 
(see inset picture) which automatically corrects the color and tint 
according to the condition of the VIR signal. 
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YOU'VE GOT US 

WHERE YOU 

WANT US! 

T . ORL 
LARGEST 

TUNER SERVICE 
iitCLOSE TO YOU! 

NORTHEAST 

SPRINGFIELD, MA 01103 
191 Chestnut. P.O. 3189 

413-734.2737 
PHILADELPHIA 

Upper Darby, PA 19082 
1742.44 State Rood 

215.352-6609 
PITTSBURGH, PA 15202 

3116 Merriam Lane. P.O. 6149 257 Riverview Ave.. P.O. 4130 
913-831-1222 412-761-7648 

MINNEAPOLIS, MN 55408 E. PATERSON. NJ 07407 
815.W. Lake St., P.O. 8458 158 Market St., P.O. 357 

612-824-2333 201.791.6380 
ST. LOUIS, MO 63130 BUFFALO, NY 14212 

8456 Page Blvd.. P.O. 24256 993 Sycamore St.. P.O. 1241 
314.428-1299 716.891.4935 

DETROIT, MI 48235 BOSTON 
13707 W. 8 -Mile Rd. Sommerville, MA 02144 

313-862.1783 52 Holland St..Davis Sq..P.0.187 
GRAND RAPIDS, MI 49501 617-666-4770 

1134 Walker Northwest SYRACUSE, NY 13204 
P.O. 1435 418 Solar St., P.O. 207, Salina Sto 

616.454.2754 315-475-2330 
CINCINNATI, OH 45216 

8172 Vine St., P.O. 15491 
513.821.2298 

MILWAUKEE, WI 53218 
7211 Fond du Lac 

414.464.0789 PACIFIC 
COLUMBUS, OH 49227 

4005A E. Livingston 
614-237-3820 

INDIANAPOLIS, IN 46202 
28 E. 14th St. 
317.631.1551 

DAVENPORT, IA 52805 
2024 E. River Dr., P.O. 187 

319-3233975 
OMAHA, NE 68132 
5008 Dodge Street 

402-558.1800 
CHICAGO 

Berkeley. IL 60163 
1756 S. Taft Street 

312-449ß082 

MIDWEST 

Home Office 
BLOOMINGTON, IN 47401 
5233 S. Hwy. 37, P.O. 272 

812-824.9331 
CLEVELAND, OH 44134 

5682 State Rood 
216-845-4480 

KANSAS CITY, KS 66106 

BALTIMORE. MD 21215 
5505 Reisterstown Rd. 

301.358.1186 

SACRAMENTO, CA 95841 
4611 Auburn Blvd., P.O. 41354 

916.482-6220 
SAN DIEGO, CA 92105 

51 I 1 UniversityAve..P.O. 5794 
714.280-7070 

LOS ANGELES, CA 90023 
4184 Pacific Way 

213.266.3728 
PORTLAND, OR 97213 
5220 N.E. Sandy Blvd. 

P.O.13096 
503-282.9636 

SEATTLE- WA 98109 
432 Yale Ave. N, P.O. 9225 

206.623-2310 

SOUTH MOUNTAIN 
JACKSONVILLE, FL 32210 DENVER 

1918 Blanding Blvd.. P.O. 7923 Arvada, CO 80001 
904-389.9952 4958 Allison St., P.O. 672 

WASHINGTON, DC 303-423-7080 
Silver Spring, MD 20910 SALT LAKE CITY. UT 84106 

8880 Brookville Rd. 1233 Wilmington Ave. 
301-565-0025 P.O.6218 

CHARLOTTE, NC 28225 801-484.1451 
724 Seigle Ave., P.O. 5512 PHOENIX, AZ 85061 

704-332-8007 2412 W. Indian School Rd., 
BIRMINGHAM, AL 35222 P.O. 27248 

524 -32nd St. 5o., P.O. 31004 602-266-0582 
205-323-2657 

MEMPHIS. TN 38110 
3614Lamar Ave., P.O. 18053 LONGVIEW, TX 75601 

901.365-1918 Mopac Rd., P.O. 7332 
NORFOLK, VA 23504 214.753-4334 

3118 E. Princess Anne Rd. OKLAHOMA CITY, OK 73106 
804.625-2030 3007 N. May, P.O. 60566 
NEW ORLEANS 405-947-2013 

Metairie, LA 70004 HOUSTON, TX 77207 
3920A Airline Hwy., P.0.303 4326TelephoneRd.,P.0.26616 

504-837-7569 713-644-6793 
TAMPA. FL 33690 

27035. Macdill, P.O. 14301 
873-839.5521 

NASHVILLE, TN 37214 MONTREAL. QUEBEC H2 P2 M4 
2426 A Lebanon Rd. 8400 St. Laurence Blvd-. Room 205 

615-885.0688 514.381.5838 

SOUTHWEST 

CANADA 
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SUBBER ® 
MARK IV -CAWS 

A TIMESAVING 
INSTRUMENT 
BY CASTLE 

UHF -VHF Tv tuner and i -f signal analyst 
I -tcorperct ;s these important features: 

Ture: all UHF & VHF Channels 
ElectDnic Fine Tuning 
Deal 40 MHZ IF Output Jacks 
Batte y Condition Indicator 

MARK IV-CUVB Net $64.95 
¡BATTERY PC,WER 3. ONLY) 

CASTLE ELECTRONICS 
5233 Olc South Highway 37 Bloomington, Indiana 47401 

For More -Details an E- acifications Contact Your Nearest Distributor 
In Ca -cda: Len Finkler Ltd; Ontario 

For Meare Details Circle (4) on Reply Card 

SpaceSaver: 
Néw RCA Flameproof 
Film Resistor Kit 

Introducing RCA's convenient, preloaded 
and prelabeled Flameproof Resistor Kit 
containing a wide range of the most - 
needed, standard value resistors in 1/2, 1 

and 2 watt ratings. Two of each rating fora 
total of 330 resistors; all ±2% tolerance. 
Packed in asturdy metal -frame cabinet for 
easy availability. 
Service Technicians prefer RCA Flame- 
proof Film Resistors because of their 
inherent safety characteristics. Design 
Engineers prefer them because they won't 
flame or short even under severe condi- 
tions. Look to RCA - your best single 
source for a complete line of flameproof 
film resistors. 
Contact your authorized RCA Parts Dis- 
tributor for all the details, or write to RCA 
Distributor and Special Products Division, 
2000 Clements Bridge Road, Deptford, NJ 
08096. 

RC,' 
Flameproof 
Film Resistors 
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Editorial, advertising and circulation cor- 
respondence should be addressed to: 9221 
Quivira Road, P.O. Box 12901, Overland Park, 
Kansas 66212 (a suburb of Kansas City, 
Missouri). (913) 888-4664. 

EDITORIAL 

RONALD N. MERRELL, Director 

CARL H. BABCOKE, Editor 

DEBORAH POWELL, Editorial Assistant 

DUDLEY ROSE, Graphic Designer 

EDITORIAL ADVISORY BOARD 
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Howard W. Sams & Co., Indianapolis 

JOE A. GROVES, Technical Consultant 
Howard W. Sams & Co., Indianapolis 

CIRCULATION 
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EVELYN ROGERS, Manager 
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Member, American Business Press 

Member, Audit Bureau of Circulations 

ADMINISTRATION 

GEORGE H. SEFEROVICH, President 

MIKE KREITER, Publisher 

ADVERTISING SALES 

Overland Park. Kansas 66212 
(a suburb of Kansas City, Missouri) 

Phone: (913) 888-4664 

GLORIA PARMENTER, Production 

Regional and Advertising Sales Offices 
with Advertising Index 

ELECTRONIC SERVICING (with which is 
combined PF Reporter) is published monthly 
by Intertec Publishing Corp., 9221 Quivira 
Road, Overland Park. KS 66212. 

ELECTRONIC SERVICING is edited for tech- 
nicians who repair home -entertainment elec- 
tronic equipment (such as TV, radio, tape, 
stereo, and record player), and for industrial 
technicians who repair defective production - 
line merchandise, test equipment, or in- 
dustrial controls in factories. 

Subscription Prices: 1 year-$6.00, 2 years- 
$10.00, 3 years-$13.00, in the U.S.A. and its 
possessions. All other foreign countries: 1 

year-$7.00, 2 years-$12.00, 3 years- 
$16.00. Single copy 75 cents; back copies $1. 
Adjustment necessitated by subscription ter- 
mination to single copy rate. Allow 4-6 weeks 
delivery for change of address. Allow 2-3 
weeks for new subscriptions. 

Ip 
INTERTEC PUBLISHING CORP. 

Subsidiary of HOWARD W. SAMS & CO., INC. 
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45 CFANNEL CO Rr rUNER 

E2 fV CORE 
iG GrNEPA*O 

GP[DUr NCv CUUN1G4 
AND 0151.1. .400 r 

CBAR CB ANALYZER 

Mil III.,,,. 
AUDIO 0,o, 

CAPABI L I y 
et exctusive 

percent Oft Chael nn 

direct readout 
(patent Pending) S975 

All cables included 

With Everything You Need for Fast CB Service 
in One Lower Priced, Compact Instrument . . 

AVOID TIME -WASTING MULTIPLE INSTRUMENTS 

AND CONFUSING CABLE SYSTEMS. GET AT THE 

PROBLEM IN A JIFFY WITH THE 

I\JCOF=t CB42 

AUTOMATIC CB ANALYZER 

It's a CB Profit Center All in 
One Handsome Instrument 
The CB service market is growing and more "on the ball" 
technicians are getting into the act every day. Compe- 
tition for the CB business is getting tougher and you'll 
want to be sure you can compete. Knowledge alone won't 
be enough. You'll want to get ahead by simplifying your 
work to get the most jobs out with the least effort. You'll 
want to concentrate on your troubleshooting and not 
fiddle with 15 cable connections and 28 knobs on differ- 
ent instruments. So you will want to get an instrument 
that takes you from antenna input to speaker, and from 
mike to antenna load in one neat package. 

To top that off, the complete CB42 is hundreds of dollars 
below the nearest competition, and thousands below 
most. We've got our competition beat, and you'll beat 
your competition, too, by saving these six ways with this 
CB42 Profit Center. 

AVE ON REPAIR TIME: 
One simplified tester in a single case saves time on every test 
on any CB that comes in your door, including Single 

Sideband sets; you won't even need a scope. 

SAVE ON BENCH SPACE: 
The CB42 takes less than one-third the bench space of other 
equipment. You can even take it to the field with you, for 

on -the -spot mobile checks, since it is also 12 Volt battery powered. 

AVE ON ANNOYING HOWL: 
Why get a screwdriver in the back from the guy next to you, 
when you can substitute for that annoying speaker howl? 

Just plug the built-in speaker sub cable into the transceiver and 
quietly monitor the audio output on the meter. 

SAVE ON READOUT TIME: 
One direct -reading digital readout saves interpretation time 
and reading errors. You'll know the CB's frequency, genera- 

tor frequency, Percent Off -Channel, positive/negative modulation 
and distortion, RF output, and audio output with a simple flick of a 

switch. Only the CB42 is this simple and complete. 

SAVE ON TIME CONSUMING CONNECTIONS: 
Three cables, provided with your CB42, do the entire job; 
audio cable, transmitter cable, and receiver cable. 

AVE ON CHANNEL CHECKING 
Simply rotate the CB42 and CB selectors through all 40 
channels and read "percent off center frequency" on the 

direct -reading digital meter (.005% FCC maximum deviation) in less 
than two minutes for all 40 channels. 

E2 
BY SEiyC 

100% 

E GUAR 

I O FR 
3200 Sencore Drive, Sioux Falls. South Dakota 57107 
Phone (605)3390100 

VALUE LEADERS IN RADIO-TV, 
2 WAY AND MRO INSTRUMENTS 1346P 
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miscaooer 
news of the ndustry 

The first legal sale of a 40 -channel CB radio in the United States was credited to 
Chick Whitfield, owner of the Radio Shack dealership in Tamuning, Guam. On 
January L 1977 at 12:01 A.M. (13 hours before midnight in the continental United 
States) Whitfield sold the first Realistic 40 -channel model CB to Fritz Heiss. The 
event took place at a New Year's Eve party. 

GTE Sylvania has received a contract from the US Army to explore applications 
for fiber -optics technology in future electronic communications equipment. A team 
of specialists is studying how hair -thin strands of glass called optical fibers can 
replace conventional cable and copper wire in tactical defense communications 
systems. Optical fibers are particularly well suited for defense communications, 
because of their immunity to electromagnetic interference. 

The RCA Service Company recently began a new consumer program to increase 
customer satisfaction with television set repairs, by making certain that service is 
provided on the day promised. "When we make a date to visit a customer's home, 
we'll keep that date. If we fail to keep it, the customer will pay no labor charge," 
says Sigmund Schotz, Vice President of Consumer Affairs. 

Many television manufacturers are "looking at, but keeping away from" video 
games, according to Retailing Home Furnishings. It is feared that building simpler 
nonprogrammable games into sets will result in immediate obsolescence because of 
the rapid production of new video games. 

Increased federal regulation must be used to prevent self-destruction of the 
consumer -electronics industry, according to statements of Raymond Spence, Jr. 
(chief engineer of the FCC), which were quoted in Retailing Home Furnishings. 
Many new products radiate signals. Examples are radio -controlled toys, light bulbs 
of higher efficiency, and video games. Also, the radiation specs of TV receivers 
and CB radios might require tightening to minimize the RF pollution. Here at 
ELECTRONIC SERVICING, we are receiving more reports of CB stations being 
heard on stereo systems and electronic organs, so these concerns about RF inter- 
ference seem to be justified. 

Television sets with permanent VHF antennas must also have permanent UHF 
antennas as of January 1, 1978. According to the Wall Street Journal, the FCC 
acted on this ruling in answer to complaints from UHF broadcasters who claim 
they are placed at a disadvantage. Manufacturers usually ship loose UHF antennas 
with the set, but if the buyer fails to attach it, UHF channels will not be received. 

continued on page 6 
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Sylvania 
introduces the first 
5 -year warranty 
on picture tubes. 

How can we give you a limited 
warranty this good? 

Because we have complete con- 
fidence that our Color Bright 85® 
picture tubes will outlast this 5 -year 
warranty and keep on giving your 
customers beautiful pictures. 

We produce these tubes on the 
same equipment as our All -New line 
which is sold as original equipment 
to TV set manufacturers. 

It's terrific to be able to offer your 
cústomers a high -quality tube with a 
warranty lüKe this at no risk to you. 
There's good profit in it, too. So get 
in touch with your local distributor 
today, and get cracking on your first 
five years. 
*Limited Warranty, naturally. 
It doesn't cover labor for replacing a tube. 

GO SYLVANIA 
GTE Sylvania, Electronic Components Group, 100 First Ave., Waltham, MA. 02154 
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glell o isca000r 
news o the indus y 

continued from page 4 

Johnson Educational Training Packages (JET PACS) are available for in -home or 
in -shop training on E. F. Johnson CB and two-way communication radios. The 
JET PACS, costing about $25 each, come in a variety of audio-visual formats, 
including film strips with tape cassettes, 3M soundpage 35 -MM slides with 
synchronized audio, and video tape with sound. The subject matter includes circuit 
analysis, alignment procedures, product familiarization, and digital synthesis. For 
more information, contact Daryl J. Thompson, E. F. Johnson Technical Education 
Center, Waseca, Minnesota 56093. 

Forest Belt illustrates a point at his 
first CB Training Workshop in Indi- 
anapolis, where he introduced the new 
Easi-WayTMServicing Method. A dozen 
more Workshops are scheduled around 
the country during 1977, ending with 
a two-week combination vacation and 
seminar in Hawaii! For details, write 
to Forest at Box 68120, Indianapolis, 
Indiana 46268. 

Sony Corporation of America has announced a new schedule of National Video 
Production Workshops. Seven workshops are scheduled for video users in business, 
industry, education, government, and medicine.. Additional information on the 
availability and costs of the services can be obtained from Jeff Glasser at Sony, 700 
West Artesia Boulevard, Compton, California 90220. 

Raytheon has completed the acquisition of Switcheraft, whose 1976 sales totalled 
$27 million. Switchcraft manufactures switches, jacks and plugs, audio connectors, 
and related equipment. The company will be operated as a wholly -owned 
subsidiary of Raytheon. 

A tiny Micro Switch solid-state sensor now used in 1977 Oldsmobile Toronados 
improves both gas mileage and performance. The Delco Remy Division of General 
Motors developed the sensor for Honeywell. At the heart of the pressure 
transducer is a sensor chip of 0.110 -inch size. Pressure changes inside the intake 
manifold of the engine flex the thin membrane of the sensor chip, causing the 
embedded resistors to change value. Other circuitry changes the resistance 
variation into a varying voltage, which through the microprocessor adjusts the 
tiring of the spark plugs. It's said that the sensor operation increases the gas 
mileage by about 1.3 mpg and gives cleaner combustion for less pollution. 
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Tuner Service Corporation 

10" 
U.S.A. 
ONLY 

One Year 
Guarantee 

MODULE REPAIRS 
TSC has been 
repairing private 
brand TV modules 
for over 2 years. 

Expanded facilities 
now include modules 
for 

RCA 
GE 
ZENITH 
W. T. GRANT 
J. C. PENNEY 
WESTERN AUTO 
GAMBLES 

as well as Zenith 
IF subchassis. 

For free Price List and complete information write or phone; 

TSC HEADQUARTERS, BLOOMINGTON, IND. 
or any of the TSC locations listed below. 

PROVIDES YOU WITH A COMPLETE SERVICE 
FOR ALL YOUR TELEVISION TUNER REQUIREMENTS. 

VHF OR UHF ANY TYPE (U S.A. ONLY) $10.95 
UHF/VHF COMBINATION (U S.A. ONLY) $17.95 

MAJOR PARTS AND SHIPPING 
CHARGED AT COST. 

Fast, efficient service at our conveniently located 
Service Centers. 
All tuners are ultrasonically cleaned, repaired, 
realigned, and air tested. 

UNIVERSAL REPLACEMENT TUNER $13.95 (U. S. A. ONLY) 

This price buys you a complete new tuner built specifically 
by Sarkes Tarzian Inc. for this purpose. 

All shafts have a maximum length of 101/2" which can be 
cut to 11/2". 
Specify heater type parallel and series 450 mA. 
or 600 mA. 

CUSTOMIZE 
Customized tuners are available at a cost of $14.95 
and up. (U. S. A. ONLY) 

Send in your original tuner for comparison purposes 
to any of the Centers listed below. 

SAME DAY SERVICE - ONLY ORIGINAL 

TSC 

FACTORY PARTS USED 

HEADQUARTERS 
ALABAMA 
CALIFORNIA 

FLORIDA .. a... 
GEORGIA 
ILLINOIS. 

BLOOMINGTON, INDIANA 47401 
BIRMINGHAM, ALABAMA 35212 

.NORTH HOLLYWOOD, CALIF. 91601 
AN MATEO, CALIF. 94402 

537 South Walnut Street 
5623 1st Avenue North 
10654 Magnolia Boulevard 
B00 S. Amphlett Blvd. 

Tel. 812-334-0411 
Tel. 205-592-9150 
Tel. 213-769-2720 

, Tel. 415-348.3292 
Tel. 209-521-8051 
Tel. 813-253-0324 

.Tel. 305-566-4882 
Tel. 404-758-2232 

°.Tel. 217-384-2052 
Tel. 312-675-0230 

. 

MODESTO, CALIF. 95351 
TAMPA, FLORIDA 33606 
FT. LAUDERDALE, FLORIDA 33309 .... 
ATLANTA. GA. 30310 
URBANA, ILLINOIS 61801 
SKOKIE, LLINOIS 60076 

123 Phoenix Aven 
1505 Cypress St 

....3516 N.W. 10th Ave.. 
646 Evans St. S.W... 
908 E. Main Street 
5110 West Brown St : 

INDIANA...' .... ......INDIANAPOLIS, INDIANA 46204 ....... 112 West St. Clair Str Tel. 317-632-3493 
KENTUCKY' ...LOUISVILLE, KENTUCKY 40205 ...... 2244 Taylorsville Road. Tel. 502-452-1191 
LOUISIANA SHREVEPORT, LOUISIANA 711x. 2423 Southern Avenue ..Tel. 318-221-3027 
MASSACHUSETTS % PRINGFIELD, MASS. 01108 405 Dickinson St. ..Tel. 413-788-8206 
MISSOURI ST. LOUIS, MISSOURI 63132 9577 Page Avenue. . f .Tel. 314-429-0633 
NEVADA LAS VEGAS, NEVADA 89102 1412 Western Avenue Tel. 702-384-4235 
NEW JERSEY .. Tel. 609-393-0999 TRENTON. NEW JERSEY 088' 1139 Pennsylvania Av 

JERSEY CITY, NEW JERSEY 0 07 .454 Central Ave . ... ... .... ..... Tel. 201-792-3730 
NEW YORK ROCHESTER, NEW YORK 14615 37 Pullman Ave. Tel. 716-647-9180 
N. CAROLINA GREENSBORO, N.C. 27405 ... ......... ..2914 E. Market Str== Tel. 919-273-6276 
OHIO CLEVELAND, OHIO 44109 .... ......... 4525 Pearl Road -Tel. 216-741-2314 
OREGON PORTLAND, OREGON 97210 1732 N.W. 25th Ave., P.O. B,yp. Tel. 503-222-9059 
PENNSYLVANIA. PITTSBURGH, PA. 15209 515 Grant Avenue Tel. 412-821-4004 
TENNESSEE MEMPHIS, TENNESSEE 38111 ....... .. . 3158 Barron Avenue tel. 901-458-2355 
TEXAS DALLAS, TEXAS 75218 11540 Garland Road Tel. 214-327-8413 
CANADA ST. LAURENT, QUEBEC H4N-2L7 305 Decarie Boulevard Tel. 514-748-8803 

CALGARY, ALBERTA T2H-1Y3 P 0 Box 5823, Stn. "A" Tel. 403-243-0971 

WATCH US 
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COMPLETE SERVICE ON 

ALL MAKES OF TV TUNERS 

Maximum Time In Shop 24 Hrs. 

(Warranty: One Full Year) 

(WE SHIP C.O.D.) 

YOU PAY SHIPPING 

$10.95 
Black & 
White 4, or Color 

VHF or 

it, 
UHF 

ezr 

UV Combo's $17.95 
Price includes all labor and parts ex- 
cept Tubes, Diodes & Transistors. If 
combo tuner needs only one unit re- 
paired, disassemble and ship only 
defective unit. Otherwise there will 
be a charge for a combo tuner. 
When sending tuners for repair, re- 
move mounting brackets, knobs, indi- 
cator dials, remote fine tuning ar- 
rangements and remote control drive 
units. 

WE UNCONDITIONALLY 

GUARANTEE All Tuners 

FOR ONE FULL YEAR 

All tuners are serviced by EXPERTLY 

TRAINED TECHNICIANS with years 
of experience in this specialized 
field. All tuners are ALIGNED TO 
MANUFACTURER'S SPECIFICA- 
TION on crystal controlled equip- 
ment and air checked on monitor 
before shipping to assure that tuner 
is operating properly. 

GEM CITY 

TUNER SERVICE 
Box 6G Dabei Station 

1621 Mardon Drive 

Dayton, Ohio 45420 

troubIeshootinu1IIJ 
Sena m your helpful tips-we pay' 

No Raster, no HV 
Zenith Chassis 12Al2C52 
(Photofact 1120-3) 

For the first test, I used my B&K 
Model 1077B Analyst to supply 
plate drive to the flyback, and 
found the raster and HV were 
restored. Next, the DC voltage at 
the control grid of the horizontal - 
output tube was measured and 
found to be within tolerance. From 
this, I assumed the horizontal 
oscillator was working okay. 

My conclusion was that the 
trouble must be in the wiring or 
components of the horizontal -output 
tube, since the circuit appeared to 
be normal on both sides. 

001 

IKv 
loti 

NORIZ OUTPUT 

861136 

3300 
4.7meg IOti 

4 -to 120V 

nSV 

0047 
loti 

Finally, I checked the DC voltage 
at the screen grid (should be 120 
volts), but found only about 25 
volts. I tried three separate output 
tubes, but with no change of 
symptoms. However, an ohmmeter 
test showed only about 1,000 ohms 
from the screen (pins 3 and 11) to 
ground. Of course, that's much too 
low. I removed the output tube 
from its socket, and short was gone. 

Although I didn't really under- 
stand the full implications of that 
last test, I tried to find the short by 
disconnecting all of the components 
from the screen grid pins, while 
monitoring the voltage at the 
screen. The voltage did not rise 
properly until I disconnected C297. 
Yes, the capacitor checked very 
leaky. 

The thing that fooled me was 
that C141 and R178 were soldered 
to pin 3, while C297 connects to pin 
11. I was checking the DC voltage 

at pin 3, so the internal jumper of 
the tube showed a short with the 
tube in socket, but no short with 
the tube removed. 

The moral is to watch out for 
internal jumpers in the tubes. 

Richard Sanderford, CET 
Raleigh, North Carolina 

r 
Don't cut 

yourself out 
of a career as a 
two-way radio 
technician... 
MTI offers the only training for 

professional FM two-way radio 
available. Qualified technicians 
are employed in government, in- 
dustry, and public service. But 
training is your key. 

You could cut out a career as 
a two-way radio technician by 
cutting out this coupon. We'll 
send you information on how you 
can learn more about this spe- 
cialized field, at home. 

Name 

Address - 

City/State/Zip 
I am a veteran or serviceman 
on active duty. c ca 

MT/ 

1 

formerly 

MOTOROLA TRAINING 
INSTITUTE 

College Hill, Summerdale, Pennsylvania 17093 
J 
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IT'S NO PUZZLE f 
TO ORDER 

OELRICH SERVICE FORMS 
FOR TV-RADIO & 2 WAY RA010 SERVICE LEGAL FORMS FOR CALIF FLA. 

UTAH NOW AT YOUR PARTS JOBBER OR WRITE FOR CATALOG B64 
OELRICH PUBLICATIONS 

4040 N NASHVILLE AVE. CHICAGO. ILLINOIS 60634 

For More Details Circle (32) on Reply Card 

FREE ALARM CATALOG 
Huge selection of burglar & fire sys- 
tems, supplies. Motion detectors In- 
frared beams controls, door switches 
bells, sirens. 900 items, 64 pp. packed 
with technical details, notes. 

Phone (602) 263-8831 

QQ( mountain west alarm 
Hf 4215 n. 16th st., phoenix, az. 85016 
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GE designed 

living 

General Fle tric's new VIR Broadcast Controlled Color system 
is a true breakthrough for the consumer. But we also designed 
it to make your business easier. 

All the sophisticated \TIR control circuits are on one plug-in 
Simply oin bypass plugs module which you can bypass and remove in minutes. The set 

kccps working with manual color controls while you exchange 
or repair the module. Simple service instructions are packed with each set. 

At last, an advanced color control system designed to make your servicing 
easier. It helps you get the set back in action in less time performance 
than your customer expects. And that's the stuff heroes 

to keep the set working. 

TELEVISION 
are made of . It's our business tc make your business easier. 

SIMULATED TV PICTURE AND WOOD CABINET 

GENERAL ® ELECTRIC 



 

a[..- 
.. 

YV 1r71'S 

ANTENNù 
FEST FOR COLO r 

Dean Johnson and Pete Ch iders, 
Joliet, 'l. 

John Buckner, 
Lyndor_ Ky. 

Andy Winters, 
and Don Beogar, 
Palmyra, Ne Jersey. 

Vic Hyek, 
Nada, Texas. 

Bi I Hughes, 
A'rreville, Florida. 
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WINEGARD WORKS...For Me! 
Here are 10 of the reasons why 
WINEGARD WORKS...For ME! 

1 
Winegard PRODUCTS work for me. Variety as 
well as quality in the complete line of TV 

reception products is important to me. I can take 
care of my customers, with confidence. Winegard 
engineering research innovates new products to 
solve problems, or improve TV reception, as I 

found with the new low noise UHF preamp-antenna 
combination. 

2 The Winegard NAME works for me. It gives 
me the top national brand name in my busi- 

ness, to sell, install, and recommend. When you 
are in your own business, you have to have 
a manufacturer back of you that you can 
depend on. 

3 The Winegard REPUTATION works for me. 
Most all my customers and prospects know 

the Winegard name, and know their products are 
excellent. This consumer acceptance makes my 
selling job easier than it would be with an un- 
known or lesser known brand. 

4 Winegard's MARKETING works for me. Their 
advertising, publicity and promotions reach 

customer prospects and create sales opportunities 
for me. Winegard helps build my business. 

5 Winegard INFORMATION works for me. 
Winegard communicates with me, through* 

distributor meetings, trade advertisements, prod- 
uct announcements, technical articles by their 
engineers, and with their Dealer Newsletter. 

6 Winegard DISTRIBUTION works for me. My 
local distributor carries Winegard products in 

stock so I can always get what I need, fast. 

Winegard PROFITABILITY works for me. 
Winegard has stayed in business for over 20 

years because they make the finest products, and 
because they make a profit. They expect me to 
make a profit, too. With the right products, and my 
experience, I do make a good profit. 

8Winegard SALES HELPS work for me. Litera- 
ture, sales tools, ad materials and displays 

are available to me, to promote and secure new 
business. My store, truck, and uniform also identify 
me as a Winegard antenna dealer. This all helps 
me cash in on Winegard advertising. 

9 Winegard RELIABILITY works for me. Wine- 
gard's manufacturing facilities, research 

capabilities, product testing, quality control, and 
delivery via their own truck fleet are aimed at 
getting to me the kind of reception products I need 
to satisfy my customers. They count on me. I 

count on Winegard. 

l0 Winegard INSTALLATIONS work for me, 
too. Whenever I install Winegard products, 

I can count on the customer being satisfied. I also 
expect to get additional business from that cus- 
tomer's neighbors and friends. And that's the best 
part ... when your customers recommend you. 

Winegard works ... for professional installers all over 
the country. Just call your Winegard distributor, 

or write to us. Let us work for you. 

WINEGAR 0 
The Winegard Company 3000 Kirkwood Burlington, Iowa 52601 

For More Details Circle (8) on Reply Card 
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L 

Chassis-Sylvania E08 
PHOTOFACT-1481-2 

I IC302 

OUTPUT 

10 

Symptoms and cures 
compiled from field reports 
of recurring troubles 

OPEN 

OUTPUT 

+28 V 

TO VERT YOKE 

Symptom-Drive to IC302 okay, but no vertical sweep 
Cure-Check diode SC352, and replace it if open 

Chassis-Sylvania E02 
PHOTOFACT-1324-3 

1 

7 

8 

2 

VERT 
VERT TRANS 

YOKE 

VERT 

YOKE 
VERT TRANS 

.22 

PHASE 

OPEN 

HORIZ 
PULSES 

Symptom-Excessive height near center of picture 
Cure-Check R377, and replace it if open or increased 

Chassis-Sylvania D05 
PHOTOFACT-905-3 

/I 
O N 

REPLACE 

CONVERGENCE 

DIODES 

Symptom-Erratic height, or bottom foldover 
Cure-Replace assembly of diodes on the con- 
vergence board 

T 

Chassis-Sylvania E10 
PHOTOFACT-1477-3 

12e.VAC 

+35 V 

SOURCE 

OPEN OR LEAKY 

Symptom-Single hum bar in picture 
Cure-Check SC522 and SC524, and replace them if 
leaky or open 

Chassis-Sylvania E06, etc. 
PHOTOFACT-1432-3 

Symptom-HV arcing, or excessive HV 
Cure-Check C448, and replace it if open (part 
#45-33037-13) 

-r i 

1 

Chassis-Sylvania D06 
PHOTOFACT-1072-2 

VERT VERT 

TRANS YOKE 

VERT VERT 

TRANS YOKE 

470 

470 Q 

PINCUSHION 

LOW END OF 

HORIZ YOKE 

B -BOOST 

220 Q 

OPEN 

Symptom-Rounded vertical bars at left edge of pic- 
ture 
Cure-Check R109, and replace it if open or increased 
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tiexcbanoe 
There is no charge for listing in Reader's Exchange, but 
we reserve the right to edit all copy. If you can help with 
a request, write direct to the reader, not to Electronic 
Servicing. 

Needed: Service manuals for electronic organs, all 
makes and models. Quote price, and conditions of 
sale. 

Bill Cushing 
630 NW 11th Avenue 
Boca Raton, Florida 33432 

Needed: Schematic and/or service manual for 
Sencore CG10 color bar generator. Will buy, or copy 
and return. 

Lloyd Stoops 
RT 3 Box 127-B 
Foxworth, Mississippi 39483 

Needed: Schematic or owner's manual fbr RCA 
six -band radio, Model RLM-77A, Serial #80550012. 

John Brouzakis 
RD 2 Box 602E 
Charleroi, Pennsylvania 15022 

Needed: For my antique -radio library: old text books; 
old Rider. Gernsback. Supreme, and factory man- 

uals; magazines .from the '20's and '30's. Please 
describe what you have and price wanted. 

Lawrence Beitman 
1760 Balsam Road 
Highland Park, Illinois 60035 

Needed: Two 6N6G tubes; also Sentinel radio Model 
.344, part number 35E34 -pointer. 

K. W. Hamilton 
Route #1 Box 66-3 
Friendly, West Virginia 26146 

Needed: "Electronic Organs, Volume 2" written by 
Norman Crowhurst, Sams book number 20754, now 
out of print. 

M. W. Scheldorf 
835 First Avenue, Box 84 
Marseilles, Illinois 61341 

For Sale: Back issues of Electronic Servicing from 
1970 to present, 20 cents per copy, or 10 cents per 
copy for all. 

Louis J. Kozelsky 
115 Iroquois Lane 
Liverpool, New York 13088 

Needed: E. H. Scott radios, parts and literature. 
Would like correspondence with owners. 

Robert Fabris 
3626 Morrie Drive 
San Jose, California 95127 

continued on page 16 

Built to last 
Our new 31/2 -digit LED autopolarity digital VoltOhmyst® is quality - 
constructed for long, hard service. 

Fast and accurate measurement of ac and 
dc volts, current, and resistance. 
Built-in analog panel meter for peaking 
and nulling. 
Hi- or Lo -power ohms selector. 
120V/240V ac or battery operation 
with built-in charger. 
RF shielded, with rugged vinyl -clad 
case. 

WD -750A 
$267.00 

VIZ Test 
Instruments Group 

of VIZ Mfg. Co. 
335 E. Price St. 
Phila. PA 19144 

6645 

Formerly 

Instruments 

March, 1977 
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