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PTS Electronics repairs more tuners than all other tuner 
repair companies combined. With company -owned 
Servicenters located throughout the United States and 
Canada, PTS can provide same -day service on any make 
or model color, black and white, tube, transistor or 
electronic/varactor tuner. Our techricians use original 
parts, and the repaired unit is returned to you in a 
protective package. Plus, our service is covered by a one 
year limited warranty on workmanship and parts. 

A complete listing of all PTS Servicenters 
appears on the opposite page. 

PTS ELECTRONICS, INC. 
PRECISION TUNER SERVICE 
For More Details Circle (1) on Reply Card 
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TUNER REPAIR 

COMPANY 
SERVICENTER 

1fflibliaTIONS dui 
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 
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Save design, troubleshooting 
and evaluation time with the 

Fluke Temperature Probe. 

The 80T-150 Temperature Probe can be used with any voltmeter to quickly locate malfunction- 
ing and overstressed components, or to confirm difficult thermal calculations. 

The Fluke 80T-150 
Temperature Probe eas- 
ily converts any DVM to 
a direct reading ther- 
mometer (1mV/degree). 
Range is - 50°C to + 150°C 
(or -58°F to +302°F), 
and the probe can be used 
in surface, air or liquid 

applications. Additionally, 
a 350V standoff allows 
measurement of live cir- 
cuits. It is fast respond- 
ing and battery powered. 
$125.* 

Call today -800-426- 
0361 toll -free -and ask 
for Application Bulletin 

FLUKE 

AB -28 for information on 
other ways to make ther- 
mal measurements with 
the 80T-150. Or, write: 
John Fluke Manufacturing 
Co., Inc., P.O. Box 43210, 
Mountlake Terrace, WA 
98043. 
*U.S. Price Only 

For Literature Only Circle (5) on Reply Card 

1806-7014 

Seeking Original Japanese 
Replacement Parts for Cß Repair Use? 

CB REPAIR PACKAGE 
$77.00 value for only $59.00 

Now repair almost all CB's with this 
package of Japanese Transistors 

2SK 19 FET 2 pa 2SC 1306 4 pa 
2SD 235 4 pa 2SC 1239 3 pcs 
2SC 710 10 pa 2SC 1307 4 pes 
2SC 775 4 pes 2SC 756 3 pcs 

SPECIAL PACKAGE OF MOST 
COMMON DRIVERS & FINALS 

This kit contains 6 each of: 
2SC 775 2SC 756 
2SC 1018 2SC 799 
2SC 1226 2SC 1239 
2SC 1306 2SC 1307 

$140.00 value for Just 199.95 

CHECK OUR NEW REDUCED PRICES! 
Original Japanese Transistors, FET, IC, Diodes 

TRANSISTOR.$ 2S8 415 70 2SC 509 90 2SC 776 2.65 25C 1060 2.25 25C 1675 59 FET TA 7061AP 1.90 

25A 495 .70 
256 562 .59 
2SA 628 .59 
2SA 634 90 

258 463 1.50 
2SB 471 1.60 
258 474 1.20 
258 492 1.00 
25C 183 59 
2SC 184 59 

25C 517 3.95 
2SC 535 70 
2SC 536 59 
2SC 562 2.15 
2SC 619 59 
2SC 59 

2SC 777 3.50 
2SC 778 3.60 
2SC 781 2.65 
25C 784 59 
2SC 785 .70 

25C 1061 140 
2SC 1096 1.00 
2SC 1166 .59 
2SC 1173 .90 
2SC 1175 .90 

2SC 1678 2.25 
2SC 1679 4.25 
25C 1684 59 
25C 1728 2.00 
25C 1760 2.00 

25K 19 1.60 
25K 30 .90 

K 33 1.10 
225K 34 1.10 
25K 47 1.20 

TA 7062P 1.90 
TA 7205P 3.90 
BA 511 3.40 
BA 521 3.70 

DIODES 2SA 640 59 
2SA 643 .70 
25A 683 70 
256 719 70 
25A 720 .70 
2SA 721 .70 
25A 733 59 
258 54 .59 
258 75 59 
258 77 59 
2S8 186 59 
2SB 324 70 
2SB 337 1.60 
258 367 1.50 
258 368 2.15 
258 405 70 

2SC 371 59 
2SC 372 59 
2SC 373 .59 
25C 380 .59 
2SC 381 .59 
2SC 387 59 
2SC 394 59 
2SC 403 59 
2SC 454 .59 
2SC 458 .59 
2SC 460 .59 
25C 461 .59 
2SC 481 1.60 
2SC 482 1.50 
2SC 495 1.00 

COD ORDERS 

620 
2SC 668 59 
2SC 696 1.95 
2SC 710 .59 
25C 711 .59 
25C 712 59 
25C 717 59 
25C 732 .59 
25C 733 59 
25C 734 59 
2SC 735 .59 
25C 756 2.80 
25C 763 59 
2SC 773 70 
25C 774 1.60 
7SC !75 1 95 

PRICES 
WELCOMED 

2SC 789 1.00 
25C 793 2.80 
2SC 799 3.60 
2SC 802 3.60 
2SC 815 .59 
25C 828 .59 
2SC 829 .59 
2SC 838 .59 
2SC 839 .59 
25C 900 .59 
25C 930 59 
25C 943 1.20 
25C 945 59 
2SC 1014 1.20 
2SC 1017 1.40 
2SC 1018 1.20 

MAY CHANGE 
Less 

2SC 1189 1.40 
2SC 1213 70 
2SC 1226 1,00 
2SC 1237 4.25 
25C 1239 3.50 
2SC 1306 4.40 
25C 1307 4.90 
25C 1317 .59 
2SC 1318 .59 
2SC 1330 1.50 
23C 1359 1.40 
25C 1364 1.40 
2SC 1377 4.90 
25C 1449 1.00 
25C 1475 1.40 
EC 1674 59 

WITHOUT 
than $500 

25C 1816 4.25 
2SC 1908 59 
25C 1909 4.40 
25C 1957 1.20 
2SC 1975 4.40 
25D 77 1.00 
2513 142 2.00 
250 180 2.50 
250 187 .66 
25D 188 3.00 
2S0 227 .59 
250 234 1.00 
250 235 1.00 
2SO 313 1.10 
250 325 1.10 
250 360 1.20 

NOTICE 
no de.osit 

25K 49 1.30 
25K 55 1.30 
2SK 68 1.30 
3SK 22 2.55 
35K 35 2.25 
35K 39 2.25 
351< 40 2.25 
35K 41 2.50 
38K 45 2.50 
MK 10 2.00 

SN 7400 19 
SN 7490 .60 
TA 7045M 3.00 

required 

10 84 100 
IS 188 45 
Is 332 45 
Is 953 45 
IS 1007 45 
IS 1209 45 
10 1211 45 
IS 1555 .32 
IS 1588 .32 
IS 1885 .45 
IS 2076 45 
IS 2093 45 
IS 2473 45 
IN 60 25 
IN 30 25 

IMMEDIATE DELIVERY WITHIN 48 HOURS 
ON ALL TRANSISTORS IN STOCK 

MI71171111111 order S10.00. Ohio r,.,,1, ,, rs add 4'. sales tax. 
Add SI.00 postage and handling. Quantity discount pricers. 

ASK FOR OUR COMPLETE PRICE LIST 
MANUFACTURER INQUIRIES WELCOMED 

All Parts Guaranteed Against Fabtory Defects 

FUJI-SVEAENTERPRISE 
Dept. ES 

P.O. Box 40325 
Cincinnati, OH 45240 

(513) 874-0220 
(513) 874-0223 

Electronic Servicing 

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 

MICHAEL SCHEIBACH, Associate Editor 

DUDLEY ROSE, Art Director 

CINDY NELSON, Editorial Assistant 

MARY CHRISTOPH, Graphic Designer 

EDITORIAL ADVISORY BOARD 

LES NELSON, Chairman 
Howard W. Sams & Co., Indianapolis 

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

CIRCULATION 

GREG GARRISON, Director 

EVELYN ROGERS, Manager 

'iUBP ó 
C 

U P 

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 

PAT FOX, 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. 

INTERTEC PUBLISHING CORP. 
Subsidiary of HOWARD W. SAMS & CO.. INC. 
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How many things 
can you find on this pagé 
that start with Sylvania tabs? 

You won't have to .00k very hard. Almost everything 
you see can come from saving address tabs 

hon. Sylvania receiving tube cartons and 
labels from picture tubes. 
The new "Keep Tabs on Sylvania" awards 

program is now under way, and this year it's even easier 
to build up a high score. You get a bonus of 50 extra 

tabs for each Color Bright 85®picture-tube 
serial number label and 10 extra tabs for 
every label from other Sylvania color tubes. Pick up your 

Award Catalog and special tab -saver 
envelope at your local Sylvania distributor 
and start collecting your tabs, now. 

Put your tabs and award order form in 
the mail by Nov 30, 1977 and you'll be able 

to find a lot of the things 
in the picture right in your 
own backyard. 

® SYLVANIA 
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v TicsCallner 
news of the "ndusrty 

The U.S. Court of Customs and Patent Appeals has reversed a lower court ruling 
requiring the government to impose countervailing duties on imported Japanese 
electronic products. The court, by a three -to -two vote, said that rebates issued by 
the Japanese government on certain exported electronic items do not constitute a 
"bounty or grant" under the U.S. countervailing duty law. Electronic News reports 
that Zenith plans to take the case to the U.S. Supreme Court. Even if the Supreme 
Court agrees to hear the case, however, a final ruling is not expected before next 
spring. 

Several Japanese firms are planning to introduce microprocessor -controlled 
microwave ovens in the U.S., Retailing Home Furnishings reports. Matsushita 
Electric Industrial Co., Mitsubishi Electric Corp., and Sharp Corp. have already 
announced plans to enter the U.S. market, with Hitachi, Ltd., Tokyo Shibaura 
Electric Co., and Sanyo Electric Co. expected to follow. Prices on the ovens will 
range from $300 to $600 for deluxe ovens using microprocessors. 

TV dealers report that gross profits on color consoles increased by 2% in 1976 
over 1975, according to a Cost of Doing Business survey conducted by the National 
Appliance Radio -Electronics Dealers Association. According to the survey, the 
biggest gain in television sales was in color consoles, which rose from 23% to 25%. 
Color portables increased from 22.1% to 23.7%, while monochrome portables 
moved from 22.9% to 24.1%. 

A new telephone communication system using light beams instead of electricity has 
been inaugurated 1. Great Britain. Telephone calls on the new system travel via 
laser light over hair -thin fibers of glass, replacing traditional metal cables. The 
system was designed and installed by Standard Telephones and Cables, the major 
British telecommunications company of International Telephone and Telegraph 
Corporation (ITT). 

The Phoenix branch of PTS Electronics, Inc. recently moved to a new facility at 
2916 West McDowell Road. In addition to tuner repair, PTS-Phoenix offers 
module rebuilding/exchange; purchases dud modules; maintains a complete 
inventory of tuners, tuner parts and modules; and offers a full line of tuner test 
instruments and accessories. 

More than 75% of fatal and non -fatal shocks are directly related to eight consumer 
products through failure, repairs and installation, a Consumer Product Safety 
Commission study concludes. Retailing Home Furnishings reports that, according 
to the study, power tools, light fixtures and lamps, televisions and radios, pumps, 
heating systems, appliance and extension cords, antennas contacting power lines, 
and installed wiring are the major causes of these accidents. The study also says 
that 50% of all fatal shocks are due to failure of products while in use, although 
21% of the electrocutions might have been prevented by safety features. 

continued on page 6 
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DO MORE BUSINESS... 
MAKE SERVICING 

MORE PROFITABLE 

with Sprague Replacement Component Assortments 
Whatever you're servicing ... CB radios, TV 

sets, AM/FM radios, Hi-Fi equipment, or other 
electronic gear ... you've won half the battle 
when you've got ready access to the right 
replacement components. Sprague assortments 
can save you a lot of aggravation. 

Sprague component assortments include only 
the most -popular, most -frequently -used parts 
you use in everyday service work ... and they 
come pre -filed in durable 6 -drawer or 9 -drawer 
cabinets at no extra cost to you! 

MEMBER 

With 43 different assortments to choose from, 
there's one sized and priced just right for you. 
Select from assortments of capacitors, trimmers, 
resistors, transistors, diodes, rectifiers, ICs, 
LEDs, and switches. 

For complete information, get descriptive 
brochure M -946A (if you service CB radios ask 
for M -994A as well) from your nearest Sprague 
distributor. Or, write to Sprague Products Co., 
71 Marshall St., North Adams, Mass. 01247. 

AMERICA'S LARGEST MANUFACTURER OF ELECTRONIC COMPONENTS 

SS ]1 

SPRAGUE 
THE MARK OF RELIABILITY 

For More Details Circle (7) on Reply Card 
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fli:!scaoner 
news o he ndus y 

continued from page 4 

Home videocassette recorders (HVCRs) will have large mass -market sales if prices 
drop below about $800, predicted 100 department and specialty stores. The results 
of a survey were published by Retailing Home Furnishings. Sony, Zenith, RCA, 
and Quasar were mentioned as the favorite brands. 

Two states, Virginia and Connecticut, have passed legislation banning the use by 
motorists of speed -radar warning devices. This year, nearly one million drivers are 
expected to buy the small microwave receivers. The units monitor highway -speed 
radar, and beep and flash warnings with increasing tempo as a speed trap is 

approached. 

Appliance -TV dealers blame rising operating costs as the primary reason for 
declining gross sales margins, a Retailing Home Furnishings' report concludes. 
The National Appliance and Radio -Electronics Dealers Association (NARDA) 
recently released a survey of more than 1800 retailers which showed that gross 
margins in 1976 were 2.6 points behind 1975 levels. 

The Commission on Postal Service has recommended that the U.S. Postal Service 
begin utilizing electronic communications in the delivery of mail, Electronic News 
has reported. The commission said the Postal Service should begin using electronic 
communications immediately to be more competitive in the business -user market, 
and decide within two years if it should adopt a complete electronic message 
service. Eighty percent of first-class mail today is business -related, but according 
to a recent study by Arthur D. Little Inc., 23 percent of first-class mail will be 
diverted to electronic communications by 1985. 

"Caruso-A Legendary Performer" (RCA CRMI-1749) has been named top 
classical music album of 1976 by the Audio Excellence Record Awards, a new 
critics poll. The album is a collection of the great opera singer Enrico Caruso's 
performances restored by computer from noisy discs made in the early 1900s. The 
system involved converting the voice and music from the original Caruso discs into 
computer signals. The material was then sonically improved and re-recorded. 

General Electric now will accept the NARDA-developed warranty claim form for 
all GE television in -warranty service claims, it has been announced by "Dutch" 
Meyer, manager of product services. "We fully support the goal of minimizing the 
number of different television warranty claim forms the independent service 
technician must currently deal with," Meyer stated. 

A video recording unit will be included in the GTE Sylvania line this fall. Robert 
O'Neil, vice president -marketing for consumer -electronic products, said an agree- 
ment had been reached with the Matsushita Company of Japan to use its 
four-hour VHS (video home system). 
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WITH CABLES 
MAJOR PARTS 
AND SHIPPING 

CHARGES 
AT COST 

CFEATURES 

A UHF Tuner with 70 channels 
which are detented and indicated 
just like VHF channels. 
A VHF Hi Gain Solid -State Tuner 
AC Powered 
90 -Day Warranty 

Demonstrate the to 
your customers and show improved 
reception with their TV sets. 

You may place your order through 
any of the Centers listed below. 

FLASH! 
NOW AVAILABLE - TUNER SERVICE 
PARTS CATALOG OF ALL SARKES TAR- 
ZIAN VHF AND UHF TUNERS, INCLUDING 
EXPLODED VIEW DRAWINGS. OVER 200 
PAGES. ORDER YOUR COPY TODAY. 
SEND $2.50 WITH ORDER TO BLOOMING- 
TON HEAD OFFICE. 

TSC 

WATCH US 
GROW 

September, 1977 

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

VHF OR UHF ANY TYPE .. 
UHF/VHF COMBINATION 

(U.S.A.) $10.95 
(U.S.A.) $17.95 

MAJOR PARTS AND SHIPPING 
CHARGED AT COST 

FAST, EFFICIENT SERVICE AT ANY OF THE CONVENIENTLY 
LOCATED SERVICE CENTERS LISTED BELOW. 

ONLY ORIGINAL FACTORY PARTS USED 
All tuners ultrasonically cleaned, repaired and realigned. 

EXACT REPLACEMENT 

Exact Replacement 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. 

UNIVERSAL REPLACEMENT TUNER $13.95 (U.S.A. Only) 
This price buys you a complete new tuner 
built specifically 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. 

HEADQUARTERS ..... .. BLOOMINGTON, INDIANA 47401 537 South Walnut Street 
ALABAMA \. RMINGHAM, ALABAMA 35212 5623 1st Avenue North 
ARKANSAS 'TTLE ROCK, ARKANSAS 72204--.4200-C Asher Ave' 
CALIFORNI ., NORTH HOLLYWOOD, CALIF. 91601... ....10654 Magnbtfa =ouleva 

SAN MATEO, CALIF. 94402 600 S. Amphi 
MODESTO, CALIF. 95351 123 Phoenix 
TAMPA, FLORIDA 336 
FT. LAUDERDALEr FLO 

TL : NTA, GA. 30310 
NA, ILLINOIS 61 
IE, ILLINOIS 60076.. 
NAPOLIS, INDIANA 

ILLE, KENTUCKY 40205 
SPORT, LOUISIANA 71 04 

1NGFIELD, MASS. 01108 
ST. LOUIS, MISSOURI 63132 
LAS VEXAS, NEVADA 89102 
TRENTON, NEW JERSEY 086 
JERSEY CITY, NEW JERSEY 07307 .... 

Tel. 812-334-0411 
Tel. 205-592-9150 
Tel. 601-661-0393 
Tel. 213-769-2720 

....Tel. 415-348-3292 
Tel. 209-521-8051 

FLORIDA r: ....... .... 505 Cypres. Street ... Tel. 813.253.0824 
..3516 N.W. 1r Ave.. Tel. 305-566-4882 

GEORGIA. 1 646 Evans St. S'W... . Tel. 404-758-2232 
ILLINr R' 908 E. Main Str=. Tel. 217-384-2052 

5110 West Browm Str= . Tel. 312-675-0230 
INDIANA i' 112 West St. Clair S .Tel. 317-632-3493 
KENTUCKY ' 2244 Teyforsville Tel. 502-452-1191 
LOUISIANA r.:. 2423 Southern Av. e Tel. 318-221-3027 
MASSACHUSETTS 405 Dickinson St. r .. el. 413-788-8206 
MISSOURI 9577 Page Aven Tel. 314-429-0633 
NEVADA 1114 South Casino « ter ' Tel. 702-384-4235 
NEW JERSEY 1139 Pennsylvania ulve. .. . Tel. 609-393-0999 

454 Central Ave. ( Tel. 201-792-3730 
37 Pullman Ave. NEW YORK ROCHESTER, NEW YORK 14515 

N. CAROLINA GREENSBORO, N.C. 27405 
OHIO CLEVELAND, OHIO 44109 
OREGON PORTLAND, OREGON 97210 
PENNSYLVANIA PITTSBURGH, PA. 15209 
TENNESSEE 
TEXAS DALLAS, TEXAS 75218 
CANADA ST. LAURENT, QUEBEC H4N-2L7 

CALGARY, ALBERTA T2H-1Y3 

....2914 E. Market Str 
4525 Pearl Ro 
1732 N.W. 
515 Gran ; ue - 

MEMPIIS, TENNESSEE 38111 3158 B ,' n Avenue 
11540 r arland Road 
3051)e erle Boulevard 
P 0 Box 5823, Stn. "A" 

Tel. 716-647-9180 
Tel. 919-273-6276 
Tel. 216-741-2314 
Tel. 503-222-9059 
Tel. 412-821-4004 
Tel. 901-458-2355 
TN. 214-327-8413 
Tel. 514-748-8803 
Tel. 403-243-0971 

If you want to branch out into the TV Tuner Repair Business 
write to the Bloomington Headquarters about a franchise. 

For More Details Circle (8) on Reply Card 7 



Learn electronics easier... 
with HEATHKIT MONEY -BACK 

GUARANTEE I We're so confident you will 
enjoy and benefit from these 
five courses, that if for any 
reason you are dissatisfied, 
we will refund the full pur- 

chase price of the 
course text material. 

Unique Heathkit Electronics Courses are 
designed to provide you with a complete 

overview of basic and advanced electronics. 
You learn at your own pace, without 

pressure or deadlines, and all material is 
presented in a clear, logical, step-by- 

step fashion. It's the ideal, effective way 
to learn about electronics if you're a 

beginner, or to "brush up" on the 
latest techniques and theory. 

Courses start as low as 
$3995 

(less trainer) 

Jr\ 
Thousands of people just like you have already learned electronics the 
easy Heathkit way - and you can, too. The secret is our efficient approach 
to self -learning with easy, step-by-step "programmed" instructions; audio 
records to introduce and reinforce key concepts; self -evaluation quizzes 
to test your understanding; and interesting experiments that let you learn 
the easy "hands-on" way. All you need is a record player, small tools and 
a VOM. The optional Heathkit experimenter/trainer is specifically designed 
to help you do the experiments in each course, and when you finish the 
course, you can use it to design and breadboard your own circuits. After 
completing each course, you can take the optional final exam (passing 
grade 70%) and receive both a Certificate of Achievement and Continuing 
Education Units, a nationally recognized way of acknowledging participa- 
tion in non-credit adult education. 

SOLDERING 

WELDER 
WITH YOUR ORDER with Trainer and - with Trainer and - 

IRON 

worth 

ORDER NOW-GET THESE BONUS SAVINGS! 
GET THIS FREE' Buy Any Single Course Buy Courses 1 thru 4 

A 40 -watt 
$795 iron for easy 

kitbuilding 
SAVE $995 SAVE $2495 

Heath Company, Dept. 555-331 Benton Harbor, Michigan 49022 



faster...at lower cost... 
Learn -at-home Courses! 

COURSE 1: DC Electronics 
An ideal introduction to electronics. Covers current, voltage, 
resistance, magnetism, Ohm's law, electrical measurements, 
DC circuits, inductance and capacitance. Discusses matter, 
atoms, current, flow, voltage rises and drops, series and par- 
allel connections, magnetic fields, voltage dividers, network 
theorems, more. Includes text, records and 56 parts for 20 dif- 
ferent experiments. Average completion time, 20 hours. 2.0 
Continuing Education Units and certificate for passing option- 
al final exam. 

Course EE -3101 39.95 

COURSE 3: Semiconductor Devices 

Essential for understanding latest solid-state equipment. 
Covers fundamentals, diodes, zener diodes, special diodes, 
bipolar transistor operation and characteristics, FET's, thy- 
ristors, integrated circuits and optoelectronics. Discusses 
holes, current flow, N and P types, biasing, tunnels and 
varactors, PIN, IMPATT, gain, cutoff and leakage current, 
SCR's, bi-directional triodes, light sensitive and light emitting 
devices, more. Includes text, records and 27 parts for 11 dif- 
ferent experiments. Average completion time, 30 hours. 3.0 
Continuing Education Units and certificate for passing option- 
al final exam. 
Course EE -3103 39.95 

LEARN DIGITAL TECHNIQUES 

a a a 1 

Our most advanced self -learning computers and more. Assumes 
course prepares you for the completion of Heathkit courses 
world of computers and micro- 1 through 4 above, or equiva- 
processors, with particular em- lent knowledge. The special 
phasis on circuit design. Covers digital techniques experimenter/ 
digital fundamentals, semicon- trainer helps you perform all 
ductor devices for digital cir- the experiments in the course, 
cuits, digital integrated circuits, and when you complete the 
Boolean algebra, flip-flops and course, build and design your 
registers, sequential logic cir- own circuits. Course includes 
cuits, combinational logic cir- text, records and 44 parts for 
cuits, digital design and digital 24 different experiments. Aver - 
applications. Discusses TEL, ECL, age completion time, 40 hours. 
CMOS, PMOS, NMOS; integrated 4.0 Continuing Education Units 
circuits; SSI, MSI and LSI; and a certificate for passing 
ROM's, PLA's, microprocessors, final exam. 

ORDER DIGITAL TECHNIQUES PROGRAM AND TRAINER.... $10995 

HEATH 1M-17 VOLT -OHM METER 
All Electronic Learning Programs require a VOM to 
make electrical measurements. We suggest the 
Heath IM -17 as the ideal "all-purpose" unit. All 
solid state with FET input for better accuracy. Portable 
battery operation, zero and ohms adjust, accessory 
probe jack. Comes with DC polarity switch, three test 
leads; batteries not included. Easy 3 hour assembly. 

ORDER KIT IM -17 $3295 

COURSE 2: AC Electronics 
Provides an understanding of most commonly used circuits. 
Covers alternating current, AC measurements, capacitive and 
inductive circuits, transformers and tuned circuits. Discusses 
waveforms, period and frequency, meters, scopes, series and 
parallel circuits, RC filters, dividers, phase shifts, reactance, 
vectors, transformer theory and characteristics, series and 
parallel resonance, more. Includes text, records and 16 parts 
for 8 different experiments. Average completion time, 15 

hours. 1.5 Continuing Education Units and certificate for pass- 
ing optional final exam. 

Course EE -3102 39.95 

COURSE 4: Electronic Circuits 
Outstanding explanations of basic circuits. Covers basic ampli- 
fiers, special purpose amplifiers, operational amplifiers, power 
supplies, oscillators, pulse circuits, modulation and demodu- 
lation. Discusses amplifier functions and configurations, class 
of operation, audio characteristics, video amplifiers, buffers, 
IF's, rectifiers, voltage multipliers, voltage regulation, basic 
oscillators, RC waveshaping, clipping, AM, FM and SSB, modu- 
lation fundamentals and more. Assumes knowledge of courses 
1 through 3 or equivalent and requires an oscilloscope for 
some experiments. Includes text, records and over 110 parts 
for 18 different experiments. Average completion time, 30 
hours. 3.0 Continuing Education Units and certificate for pass- 
ing optional final exam. 
Course EE -3104 49.95 

HEATHKIT EXPERIMENTER/TRAINER' 
For use with Heathkit Electronics Courses 1 through 4 - helps you 
perform all the experiments quickly and easily. Has solderless bread- 
boarding sockets, dual variable power supply for positive and nega- 
tive voltages, sine and square wave signal source, center -tapped 
line transformer. After you complete the course, the trainer is ideal 
for experimenting and breadboarding with your own circuit designs. 

` Kit ET -3100 $5995 

HEATH 

Schlumberger 

1 

1 

1 

1 

1 

1 

1 

1 

ti - - NMI titter Kati -ti - NNW NM BM Rttl Kati - 
Order Form/Agreement 
Heath Company, Dept. 555-331 
Benton Harbor, Michigan 49022 

Please send me items checked below and include FREE $7.95 - 
value Weller Soldering Iron (GDP -1105). 

Send one course (checked below) with the Experimenter/Trainer 
(ET -3100) at the special price of only $89.95 plus $3.00 shipping 
and handling. 
DC (EE -3101, AC (EE -3102) D Semiconductors (EE -3103) 

E Send me the Electronic Circuits Course (EE -3104) with the Exper- 
imenter/Trainer (ET -3100) at the special price of only $99.95 plus 
$3.00 shipping and handling. 
Send all four of the courses above (EE -3101, 3102, 3103, 3104) 
with the Experimenter/Trainer at the special price of just $199.95 
plus $4.50 shipping and handling. 

In addition, please send the following courses (less trainer): 
DC (EE -3101) AC (EE -3102) Semiconductors (EE -3103) 
for just $39.95 plus $1.50 shipping and handling each. 

E Electronics Circuits (EE -3104) for just $49.95 plus $1.50 shipping 
and handling. 
Send me the Digital Techniques Course (EE -3201) with its Exper- 
imenter/Trainer (ET -3200) for only $109.95 plus $3.00 shipping and 
handling. 
Also send me that IM -17 VOM kit for just $32.95 plus $1.50 ship- 
ping and handling. 

Michigan residents add 4% sales tax. 

I enclose check money order for $ ; or, Charge to my: 

BankAmericard Acct. No. Exp Date 

Master Charge Acct. No. Exp. Date 

If Master Charge, include Code No 

Signature- X 

Name (please print) 

ADDRESS 

CITY STATE ZIP 
Electronic Servicing ED -105A 



R412 

curi Symptoms and cures 
compiled from field reports 
of recurring troubles 

Chassis-Sylvania E21 

PHOTOFACT-1587-1 

HORIZ 
BLANKING 

PULSES 

VIDEO 

AMP 

(.292 

SHORTED 

22 S2 

Symptom-Too bright, and no control 
Cure-Check C924, and replace it if shorted 

TO 

DELAY 

LINE 

Chassis-Sylvania E21 

PHOTOFACT-1587-1 

OPEN 

IC400 
NOISE 
INVERTER 

IC400 

SYNC 

SEP 

Symptom-Vertical does not lock 
Cure-Check R412, and replace it if open or increased 

T l 

Chassis-Sylvania E21 

PHOTOFACT-1587-1 

HORIZ 
OSC 

HORIZ 
DRIVER 

(Q400) c 

REPLACE 
FOR 

SNIVETS 
+70 V 

TO 

HORIZ 
OUTPUT 

Symptom-Snivets on low channels 
Cure-Replace transistor Q400, and check snivets 
again 

t 

Chassis-Sylvania E08 
PHOTOFACT-1481-2 

+28 V 

(Q300) 

VERT 

OUTPUT 
OUTPUT 

OPEN 

(Q302) 

VERT 

OUTPUT 

Symptom-No vertical sweep 
Cure-Check diode SC352, and replace it if open 

Chassis-Sylvania E08 
PHOTOFACT-1481-2 

(CR430O 

R432 

R436 1000 S2 (SC43) 

TO 

CURRENT (C432)í 50NF 

LIMIT 
(R437) 100 0 (R434 

INCREASED --- 

+107V 

Symptom-Repeated operation of "shut-off" 
Cure-Check R437, and replace it if increased in 

value 

Chassis-Sylvania E08 
PHOTOFACT-1481-2 

AC 

SHORTED 

Symptom-No sound, no picture, no raster 
Cure-Check for open R504 and shorted Q504 regu- 
lator transistor 

J. 
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troubIesÍotìngj4 

Poor degaussing 
Any color set with automatic degaussing 

My favorite method of testing the degaussing 
action of a color set is to disconnect the degaussing 
coil while the power is turned off. Then, turn on the 
power, and connect the coil, while watching for the 
characteristic swirl of colors on the face of the picture 
tube. 

Usually, this swirl of colors is not seen, because it 
is over before the screen lights up. Some older models 
had pushbuttons mounted on the front panel for the 
users to operate. That was a good idea, and the swirl 
was a pretty effect to watch. 

John Brocco 
Tomah, Wisconsin 

Dark picture 
Zenith 25EC58 
(Photofact 1370-2) 

The contrast control worked okay, but the picture 
could not be adjusted bright enough for a good 
picture. However, the line intensity with the service 

position of the setup switch was normal. 
The Q207 collector voltage was +200 volts, which 

0203 3RD VIDEO AMP 

4.88V 

Fron Raster 

B lank irlq 
lOn remote, 1E11 

BLANKING 

0202 AMP 

4.43V 

15.42V 

`26V 
Ferrite 
Bead 

C208 .0039 
5% 

10000 

7. 195 

21.5V A 

23.5VIA1 

4700 

4 P204 

PEAK 

PICTURE 
30013 

DELAY 

LINE 

47057 

39081 

Zak 

.0018 

Ios 
IKV 

is too high. In the service position, it dropped to a 
normal +180. This led me to check the waveform at 

continued on page 14 

our new model of Introducing...Gleml0 General Television 
Servicer 

Patents Pending 
on 13 unique features. 

Ann!' ,A . IL. 
AMERICAN TECHNOLOGY CORPORATION 

American Technology's model ATC-10, the original General Television Servicer, 
has earned its reputation for a wide range of useful functions, dependable 
performance and profit making potential in every imaginable job situation 
from a simple house call to the toughest dog. 

Our new model, the GTS-10, carries on this tradition with added 
features like 4.5 Mhz Sound Carrier ... Blue Raster ... Green 

Raster ... Color Trio. Advanced yet sensibly priced the 
GTS-10 is the ultimate instrument on the TV service 
equipment market. 

Some of GTS-10 features and facts: 3.58 Monitor pattern 
for oscillator frequency checks with no need to short the 
AFPC test point I Vector / Color Bars (6th bar marker) / 

Gray Quad pattern for simplified gray scale tracking 
checks and adjustments / Red Raster pattern for check- 

ing and adjusting purity at the flip of a switch / Hatchdots - 

versatile composite pattern for static & dynamic convergence / 

Crystal controlled RF / Wide range RF -IF attenuator / Video and IF out- 
puts for signal injection I Interlace/ and more. 

410i 1,100, 

RMirar gip 

,siV 3 .j i i.t 't i.?' á 55,:.ºit'fi :` ...., .., s?,..`xº änd marrr j more features. 

Telephone orders on VISA and MASTERCHARGE accepted for same day shipment. 

2 year factory warranty against all failures in normal use. 

30 day money back guarantee. 

225 Main Street, Dept. 9A, Canon City, Colorado 81212, (303) 275-8991 
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