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SISS3 GIM 
Precision Tuner Service 

now available near you 

ALABAMA: CALIFORNIA-NORTH. 
PTS ELECTRONICS PIS ELECTRONICS 
524 32ND ST SOUTH 1611 AUBURN BLVD 
BIRMINGHAM ALA. 35222 SACRAMENTO CALIF 95841 
TEL 205.323-2647 TEL 916.482-6220 

CALIFORNIA-SOUTH: 
PTS ELECTRONICS 
5111 UNIVERSITY AVE 

SAN DIEGO CALK 92105 
TEL. 714. 280-7070 

COLORADO: 

PTS ELECTRONICS 
4958 ALLISON ST 

ARVADA COLO. 80001 
TEL. 303. 423-7080 

i 

FLORIDA-NORTH: 
PTS ELECTRONICS 
12934 N 7TH AVE 

MIAMI FLA. 33168 
TEL 305. 685-9811 

FLORIDA-SOUTH: 
PTS ELECTRONICS 
1918 BLANDING BLVD 

JACKSONVILLE. FLA. 32210 
TEL. 904. 389-9952 

HOME OFFICE-INDIANA. 
PTO ELECTRONICS 

5233 5 HWY 37 
BLOOMINGTON, IND. 4717: 
TEL 812. 824-9331 

IRAS EAST 

63S 131[ 1110611S 

TEXAS NORTH. 

PTO ELECTRONICS 
MOPAC LANE 
. ONGVIEW. TEL 75601 
'IL 214 753-4334 

V..new pts products.. 
..pts 115 dura -seven.. stop.. seven 

piece alignment tool kit.. stop.. glass - 
filled polymer plastic for longer life.. 
..stop..up to 10 times the life of regular 
plastic tools..stop 

..$2.49.. 
..see your distributor or any 

pts service center.. stop.. 
..pts elex..not a 

franchise Co.. 

TENNESSEE. 
PTS ELECTRONICS 
3614 LAMAR AVE 
MEMPHIS. TENN 38:1: 
3E1 901. 3651918 

PENNSYLVANIA HEST 
PTS ELECTRONICS 

Pi1TSBIIR11._ PA 

'EI 41.' 

PENMSYLVAMIA-EAST. 
PTS ELECTRONICS 
1921 S 70TH ST 

PHILADELPHIA. PA. 19142 
TEL 215. 7240999 

OREGON: 
PTA ELECTRONICS 
5220 N E SANDY BLVD 
PORTLAND OREGON 97213 
Tel 503 282 9636 

OKLAHOMA: 
PTO ELECTRONICS 
3007 N MAY 

OKLAHOMA CITY OKLA. 731 
TEL 405, 9472013 

OHIO-SOUTH: 
US TUNER SERVICE 

8180 VINE S1 

CINCINNATI. OHIO 45215 
TEL 513. 821.2298 

OHIO: 
PTO ELECTRONICS 
5682 STATE RD 

CLEVELAND OHIO 44134 
TEL. 216. 845-4480 

NORTH CAROLINA. 
PIS ELECTRONICS 
724 SIEGLE AVE 

CHARLOTTE. N.C.28205 
TEL. 704. 332-8007 

NEW YORK CITY- 
NEW JERSEY: 

PTS ELECTRONICS 
158 MARKET ST 

E PATERSON, N,I. 0740' 
TEL. 201. 791-6380 

NEW YORK: 
PTO ELECTRONICS 
993 SYCAMORE ST 

BUFFALO. N.Y 14212 
TEL 716 891-4935 

KANSAS: 
PTS ELECTRONICS 
3116 MERRIAM LANE 

KANSAS CITY, KANSAS 66120 
TEL 913. 8311222 

LOUISIANA: 
PTS ELECTRONICS 
2914 WYTCHWOOD DRIVE 

/) METAIRIE. LOUISIANA 70033 
TEL 504. 88S-2349 

MARYLAND: 
PTS ELECTRONICS 
1105 SPRING SE. 

SILVER SPRING MD. 20910 
TEL 301. 565-0025 

MASSACHUSETTS. 
PTS ELECTRONICS 
191 CHESTNUT ST 

SPRINGFIELD MASS. 01103 
TEL. 413. 734-2737 

MICHIGAN: 
PTS ELECTRONICS 
13709 W EIGHT MILE RD 

DETROIT MICK. 48235 
TEL. 313. 862-1783 

MINNESOTA: 
PTS ELECTRONICS 
815 W LANE ST 

MINNEAPOLIS. MINN. 55408 
TEL 612. 824-2333 

MISSOURI: 
PTS ELECTRONICS 
8456 PAGE BLVD 
ST LOUIS. NO 61 

LET US TAKE CARE 
OF YOUR TUNER PROBLEMS... 

PTS will repair any tuner - no matter how old or new - black & white or color - transistor or 
tubes - varactor or electronically tuned - detent UHF. 8 hour service is a must! 

mast 8 hr. Service! 

We offer you finer, faster. 

Precision 
Tuner Service 

...THIS IS THE SERVICE WE OFFER 
1. Fastest Service -8 hour-in and out the same day. Overnight transit to one of our 

strategically located plants. 
2. Best Quality-Your customers are satisfied and you are not bothered with returning 

tuners for rework. 
3. PTS uses only ORIGINAL PARTS! No homemade or make -do, inferior merchandise (this 

is why we charge for major parts!). You get your tuner back in ORIGINAL EQUIPMENT 
condition. 

4. PTS is recommended by more TV Manufacturers -than any other tuner company. 
5. PTS is overhauling more tuners than all other tuner services combined. 

1 YEAR GUARANTEE 

ELECTRONICS, INC.... 
...Number ONE and still trying harder! 

(Not a Franchise Company) 

VHF, UHF $10.95 
UV-COMBO 17.95 
IF -SUBCHASSIS 12.50 

Major parts and shipping 
charged at cost. 

(Dealer net!) 

Over 4000 exact tuner replace 
ments available for 514.95 up 

(new or rebuilt). 

For More Details Circle (1) on Reply Card 



Now you don't have to turn down jobs 
just because the sets 

were made in the Far East. 

Your Sylvania Distributor has 
solved one of your biggest problems 
in semiconductor replacements for 
imported equipment. 

Until now, unless your shop was 
around the corner from an import 
warehouse, you probably had a tough 
problem. Especially for those non - 
repairable modules. 

But not anymore. 
Sylvania's new ECGTM 1000 series 

gives you over 140 new integrated 
circuits and modules for imported sets 
right on your distributor's shelves. 

And, thanks to our newest inter- 
changeability guide (ECG 212E-4), 
those 140 parts add up to a lot more 

GTE Sylvania, Electronic Components Group, 
100 First Avenue, Waltham, MA. 02154 

when it comes to the number of types 
they'll replace. 

That means you don't have to watch 
a profitable repair job walk out the door 
just because getting the parts could 
make it unprofitable. 

It also means that you've got one - 
stop shopping for all of your repair 
jobs, foreign or domestic. 

Whether you need semiconductors, 
picture tubes or receiving tubes, you'll 
find them all at one electronic 
supermarket. 

Your Sylvania Distributor. ® SYLVANIA 
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12 Wife To Widow In Five Easy Steps-common-sense advice in 

reverse, to keep you healthy Joseph Arkin, CPA. 

13 I'm Just A Shade -Tree Technician At Heart!-it's possible for 
test equipment to give you more information than you can 
handle-Wayne Lemons. 

20 Workshop On Cassette Recorders, Part 1-cleaning and 
inspection of typical cassette tape machines are detailed in this 

first part-Dewey C. Couch, Forest H. Belt Associates. 

26 Expanding Into CB Service-installation and servicing of CB 

radios might be a profitable complement for your TV 

business-Leo G. Sands. 

30 Tracking Down HV Regulator Problems-symptoms of defects 
in different types of HV regulator circuits often are not 
similar-Robert L. Goodman. 

40 Reports From The Test Lab-a unique approach to simplified 
testing of transistors is found in the Wayne WT2A-Carl 
Babcoke. 
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Robert E. Hertel, Publisher 

Intertec Publishing Corp. 
Subsidiary of Howard W. Sams & Co., 
Inc. 



steps, with 3% accuracy, for measuring 
And it has a sweep up to 100 volts and 
100 milliamperes. 

With the 501A, curves are 
displayed on an auxiliary scope screen. 
And you can hook it up to any scope- 
old or new. 

All three controls can be set in 
quick -test positions to test and evaluate 
90% of all solid-state devices without 
manufacturer's data sheets. 

The 501A won't burn out either 
the semiconductors or itself. 

With all these features, you'd 
think the 501A was an expensive 
curve tracer. But look at the price. 

For complete technical 
data, call your B&K distributor. 
Or write Dynascan Corporation. 

Very good equipment 
at a very good price. GK 
Product of Dynascan Corporation 
1801 West Belle Plaine Avenue, Chicago, Illinois 60613 

Introducing the 
expensive curve 
tracer that doesn't 
cost a lot. 

The B&K Model 501A. 
It's a lab -quality instrument that provides fast analysis of all 

semiconductors including J-FET's, MOS-FET's, signal and power bipolar 
transistors, SCR's, UJT's and diodes. 

You can test transistors in circuit for GO/NO GO condition. Badly 
distorted curves will indicate the stage where a defective transistor or 
other faulty component exists. 

The 501A is complete-with scope graticule and FP -3 probe 
for fast, one -handed in -circuit testing. It generates true current and voltage 

beta at all current levels. 3 0 0 

For More Details Circle (5) on Reply Card 
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ó cauoer 
news of the indus ry 

Magnavox Company is resorting to the courts to get the kind of protection from 

Japanese television sets it has not been able to get from the U.S. Treasury, reports 
Merchandising Week. Magnavox and Zenith brought the original complaint in 

1972, insisting that Tokyo unlawfully helped Japanese electronics firms crack the 
U.S. market (by handing out export subsidies that are banned by the General 
Agreement on Tariffs and Trade). Magnavox wants Washington to retaliate with 

an extra import duty to help wipe out the effects of the Japanese market. So far, 

the Treasury has failed to act, so Magnavox has filed in the U.S. District Court in 

Washington, asking that the Customs Bureau be ordered to add the counter -tariff. 

Federal minimum standards for warranties on all kinds of consumer products, 
appears certain to become law this year. This legislation also includes expansion of 

Federal Trade Commission powers over business, which would allow the FTC to 

police even some local business operations. Federal standards defines a warranty 
as any undertaking in writing which agrees to refund, repair or replace any 

product which fails to meet specifications set forth in the sale of the product. The 
supplier of a warranty must disclose in writing whether the warranty is "full" or 

"limited". No warranty could be identified as "full" unless it promised repair, 

replacement, or refund to remedy defects. Any other type of warranty is a 

"limited" one. Home Furnishings Daily also reports that the identity of the 
supplier and purchaser of the warranty must be established, what the supplier will 

do to honor the warranty, what the consumer must do to secure fulfillment of the 
warranty, and what legal remedies are available to a dissatisfied customer. 

Muzak Corporation plans to use satellites to beam recorded music to thousands of 

small earth stations, if tests under way prove successful. Four channels, one for 

each continental U.S. time zone, will be sent to the satellites for broadcast across 

the country. Receivers atop subscriber buildings will be tuned to one of the 
channels. A four -foot -diameter antenna, low -noise receiver, and down converter 

were mounted on a balcony of the Waldorf-Astoria in New York when the system 

was demonstrated. A signal was beamed to the satellite from RCA's ground station 
in Valley Forge, Pennsylvania. 

The Anode, official publication of the Television Service Association of Arkansas, 
was selected from thirty other publications as the "Outstanding State Association 
Publication" at the NESDA convention in Hawaii. 

Bert Wolf, who has contributed 
several articles to Electronic Servi- 
cing, has been named vice-president 
and general manager of the Distri- 
butor Sales Division of Jerrold 
Electronics Corporation. Wolf, a 

pioneer in both MATV and CATV, 
has been with Jerrold for 21 years. 

Photo courtesy of Jerrold Electronics. 

(Continued on page 6) 
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INTRODUCING 
AT JUST 

WITH 
CABLES 

TUNE SERVICE CORPORATION 

A UHF TUNER WITH 70 CHANNELS 
WHICH ARE DETENTED AND INDICATED 
JUST LIKE VHF CHANNELS 

A VHF HI -GAIN SOLID STATE TUNER 

DEMONSTRATE THE SU BSTITU N ER TO YOUR 
CUSTOMERS AND SHOW IMPROVED RECEPTION 
WITH THEIR T.V. SETS. 

PURCHASE FROM ANY OF THE FOLLOWING TUNER SERVICE CORP. CENTERS. 

TSC 

WATCH US 
GROW 

HEADQUARTERS BLOOMINGTON. INDIANA 47401 

ARIZONA TUCSON, ARIZONA 85713 
CALIFORNIA NORTH HOLLYWOOD, CALIF. 91601 

BURLINGA E, CALIF. 94010 
DES ' 351 

FLORIDA TA. L' RIDA 
HIAL' )'. FLORI PA 3016 

GEORGIA ( ATLA ' G A 1310 
ILLINOIS. ) CHAM'A N. ILL '01' .1820 

INDI 

C CAGO, ILLIN 
OKIE i NOI 
WAOND 

1 LANA 
KENTUCKY LOUISVIL 
LOUISIANA SHREVFZO 
MARYLAND B`ALTI ORE, 
MISSOURI ST. 
NEVADA LAS V 
NEW JERSEY JERSEY 

TRENTON, J 

OHIO N ¡l TI, 
C rc`OHIO 
PORTLA ' . ' EGON 97210 
GREENE > > ENNESSEE 37743 
MEMPHIS, '. NESSEE 38111 

DALLAS, TEXAS 75218 
NORFOLK. VIRGINIA 23513 
ST. LAURENT. MONTREAL, 

OREGON 
TENNESSEE 

TEXAS 
VIRGINIA 
CANADA 

IS, MIS 
S, NE 

NE 
W 

745Q,Vin 
4527 Pear 
1732 N.W. 
1215 S 

31 
11 

537 S. Walnut Street Tel. 812-334-0411 
1528 So. 6th Street, P.O. Box 4534 Tel. 602-791-9243 
10654 Magnolia Boulevard Tel. 213-769-2720 
1324 Marsten Road Tel. 347-5728 
123 Phoenix Avenue Tel. ' 1-8051 

s reef .. el :3-0324 
36-7078 

-758.2232 
56-6400 

5556.7 
2-675-0230 

219-845.2676 
317-632-3493 
502-634-3334 
318-861-7745 
301-358-1186 
314.429-0633 

el. 702-384-4235 
. Tel. 201-792.3730 

. Tel. 609-393-0999 
.. Tel. 513-821.5080 

. Tel. 216-741-2314 
.. Tel. 503-222-9059 

ad Tel. 615.639-8451 
rron Ave. Tel. 901.458.2355 

Garland Road el. 214-327-8413 
Santos Street Tel. 804-855-2518 

QUEBEC H4N-2L7 305 Decarie Blvd Tel. 514-748-8803 
CALGARY, ALBERTA. T2H-OLI 448 -42nd Avenue S.E., 

P.O. Box 5823 STN "A" Tel. 403-243-0971 

FOR INFORMATION ON FRANCHISE, CONTACT HEADQUARTERS 
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news of the industry (Continued from page 4) 

Marvin Kramer, president of RCA Sales Corporation, reportedly is scheduled to be 
elected president of RCA Distributing, according to Home Furnishings Daily. 
Kramer's post reportedly will be abolished, and William E. Boss, vice-chairman of 
the Sales Corporation, will continue to head that organization. Another change in 
the company's electronics marketing organization, is the transfer of Fred Darby, 
vice-president of national accounts, to Kansas City, as manager of the RCA 
Distributing Company branch. 

Greater productivity offers the most direct route to new and better products, less 
inflation, and more jobs, RCA Chairman Robert W. Sarnoff told the 30th 
International Convention of the International Brotherhood of Electrical Workers in 
Kansas City recently. He said conditions are now ripe for American companies 
that manufacture goods abroad for sale in the U.S. market, to move their 
operations back home. "Many formerly attractive foreign operations are now 
becoming more costly and less efficient than manufacturing at home," said 
Sarnoff. 

The price tag of $70 million for Philco-Ford's domestic and international home 
electronics business, reportedly was the reason negotiations were terminated 
between Ford Motor Company and General Telephone & Electronics. According to 
Home Furnishings Daily, the talks ended in early August. 

Zenith Radio Corporation seeks $900 million in damages, and a permanent 
injunction against 21 firms named in violations of U.S. antitrust laws and the 
Anti -dumping Act of 1916, reports Home Furnishings Daily. Twenty Japanese 
firms plus Motorola, Incorporated, have been charged. Motorola was named as 
aiding in the alleged conspiracy by selling its television manufacturing operation to 
Matsushita Electric Industrial earlier this year. Zenith's suit alleges the defendants 
engaged in unlawful combination in restraint of U.S., foreign, and interstate trade, 
and in a conspiracy to monopolize such trade. 

North American Philips of Holland is now virtually in control of Magnavox, 
according to financial analysts, reports Home Furnishings Daily. While 56 percent 
of Magnavox's outstanding stock has been tendered, (which gives Philips control), 
Philips needs 80 percent to issue consolidated financial statements and gain 
various tax advantages. HFD reports that Philips, the largest consumer electronics 
manufacturer in the world, plans to build Magnavox into a dominant factor in the 
U.S. home electronics business. D 
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Cr leitla's 
°'1, ¡ BIG NEW LINE OF 
®°2 

Goo -BARS 
THERMISTOR'S and VDR'S 

We've updated our inventory to include 
the most current numbers for replacing 
all popular makes. 

Send me your latest catalog on GLO-BARS along with 
prices and name of Oneida Distributor. 

Name 

Company 
Address 

City State Zip 

756-D 

ONEIDA ELECTRONIC MFG., INC. 
P.O. BOX 678 NORTH COTTAGE STREET 

MEADVILLE, PA. 16335 
PHONE 814/336 2125 

For More Details Circle (7) on Reply Card 
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DID YOU KNOW 
HOT DIP GALVANIZING 
COSTS $0.20 grund ? 

No. 25G Tower 
Section weights 
40#x 20e =$8.00 

Mfg. Cost 

ROHN's 
No. 20G Tower 
Section weights 
30#x20K=$6.00 

Mfg. Cost 

If you are 
purchasing 
towers which 
are not HOT DIP 
GALVANIZED 
your cost should 
beat least $8.00 
or $6.00 less. 

RCIHN® 
MANUFACTURING 
DIVISION OF !/NAACO 

/NOusrR/fS /oc 

P.O. BOX 2000 / PEORIA, ILL. 61601 

"Supplying tower needs worldwide 
for over 25 years." 

November, 1974 
For More Details Circle (8) on Reply Card 
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curei Symptoms and cures 
compiled from field reports 
of recurring troubles 

Chassis-Curtis Mathes CMC -51 

PHOTOFACT-1346-1 

ON PWC256 

HORIZ TO HV 

PULSES 22 K PROTECT 

SHORTED 

CR2006A) 

1% 

(ALSO CHECK 

F501 ON PWC268) 

FIG. 1 

Symptom-Snowy picture, reduced height, and low 
I brightness 
I Cure-Check D2001, and replace if shorted. Also, 

check fuse F501 and replace if open 

Chassis-Curtis Mathes CMC -51 

PHOTOFACT-1346-1 

HORIZ OUTPUT 

C 

ON PWC268 

0.016 

POOR GROUND OPEN 

TO 1502 

FLYBACK 

FIG 3 

Symptom-Horiz output transistor fails periodically 
Cure-Check C527, and replace if open. Also, check 
for bad ground at C527 

Chassis-Curtis Mathes C-51 
PHOTOFACT-1346-1 

ON PWC271 

TO R433 

2200 if 

POOR GROUNDI 
OPEN 

FIG 5 

I Symptom-Reduced height 
Cure-Check C428, and replace if open 

---- 
Chassis-Curtis Mathes C-51 

PHOTOFACT-1346-1 

Remove connector EE3 from power supply module 
PWC228. Connect a 140 -ohm 150W resistor between 
EE3 and EE4 (ground). Jumper the base of TR603 
Error Amp to ground. With line voltage of 120 volts, 
connect voltmeter from EE3 to ground and adjust 
VR602 Bias control for a reading of +125 volts. 
Rerektsve jumper and adjust VR601 Voltage control for 
+ 11`2 volts. Remove test resistor and re -install EE3 

connector. 

Symptom-HV Protect activates falsely (no sound -no 
raster) with weak signal or between stations 
Cure-Adjust +112 volt supply, as given 

Chassis-Curtis Mathes C-51 
PHOTOFACT-1346-1 

ON PWC 278 
FROM N1Yr TO PIN 13 

BRIGHTNESS 
ON IC703 

CONTROL 1800 S2 

10 pF 

N 
SHORTED 

Symptom-Right half of lines missing in service 
position 
Cure-Check C757, and replace if shorted 

Chassis-Curtis Mathes 
PHOTOFACT-1346-1 

VERT OUTPUT 

C 
TO T401 

DEFECTIVE 

FIG 6 

Symptom-Compression at bottom of picture 
Cure-Often caused by a defective TR401 output 
transistor. JAN code 3-1 and later recommended 

-----J 
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Ntexchanue 

Needed: Schematic and power transformer for a David 
Bogen amplifier, type RP100BM, series II. 

A. V. Burnett 
5721 Melton Drive 
Oklahoma City, Oklahoma 73132 

Needed: Flyback transformer and focus coil for a RCA 
CTC16H color TV. RCA part numbers 113992 and 
113999, respectively. 

E. A. De John 
16134 Westbrook Street 
Detroit, Michigan 48219 

Needed: Operator's manual with schematic that gives 
voltages and waveforms for a Squires Sanders model 
SS -310 closed-circuit TV camera. Will buy or copy and 
return. 

Gerald Koske 
10204 Thayer Road 
RR 1 Ringwood, Illinois 60072 

Needed: Recent tube charts for the Hickok model 799 
tube tester, and the Amphenol CRT Commander 
model 855 CRT tester and rejuvenator. Chart for 
Hickok dated 07-01-66. Will buy, or copy and return. 

James F. Beckham 
120 Spring Street 
Gaithersburg, Maryland 20760 

Needed: Instruction book and schematic for a Hickok 
0.510, AF/RF oscillator. Will buy, or copy and return. 

Harold Elwood 
517 Melrose Avenue 
South Plainfield, New Jersey 07080 

Needed: Instruction manual for Weston Selective 
Analyzer, model 665. 

Henry Rosenblatt 
603 Commonwealth Avenue 
Newton, Massachusetts 02159 

Needed: Record index size sensor for Sears/Silvertone 
changer, chassis number 528; numbers on turntable 
are 34611 and 5-7978K. Also need good used flyback 
for Philco chassis 18QT85, part number 32-10079-1 
294, and IF coil for Philco antique AM -SW radio 
model 89, code 123. Also source for antique radio 
parts. 

Don Setliff Radio 
Route 1, Box 2902 
Culloden, West Virginia 25510 

Needed: Schematic, service literature, parts availability, 
or any information on Westinghouse TG30 C17A 
audio/visual recorder made by Ikegamic Electronics of 
Long Island City, New York. 

Tom Zwinger 
TZTV 
918 North Concord Street 
South St. Paul, Minnesota 55075 LI 

Speed TV repairs 
for more profits 
with GES 1975 

Symptom Repair 
Manual 

The Symptom Repair 
Manual lists a variety of 
symptoms for individual 
GE TV chassis and tells 
you what to check and in 
what order. These symp- 
toms and repairs were 
developed from thou- 
sands of service techni- 
cian invoices and repre- 
sent the combined 
experience of hundreds 
of technicians. 

The 70 -page manual 
is 5y2 " by 8'/2 " and fits neatly in your tool caddy. 

Free to subscribers of GE Technical Data, the Symptom 
Repair Manual is offered to every non -subscribing technician 
for $1.00 handling charge (four copies-$3.00). Effective 
use of the manual saves time, money and aggravation and 
helps to build your reputation for fast, reliable service. Send 
the coupon to order yours today. 

Professional 
Engineering 
Check List for Malik-Ae/rbó/eRe,oa 

GENERAL 
9d. ELECTRjg 

"DUTCH" MEYER 
GENERAL ELECTRIC COMPANY 
COLLEGE BOULEVARD 
PORTSMOUTH, VA. 23705 

PLEASE CHECK ITEMS DESIRED: 

DONE SYMPTOM REPAIR MANUAL ($1.00 ENCLOSED) 
D FOUR SYMPTOM REPAIR MANUALS ($3.00 ENCLOSED) 
ENCLOSED IS ( ) CHECK ( ) CASH OR 

( ) MONEY ORDER. (NO C.O.D. PLEASE). 

Please send details on GE Technical Data Subscription Plans 
which include all updatings of the Symptom Repair Manual. 

NAME 

SERVICE COMPANY 

ADDRESS 

CITY STATE ZIP 

We're making it our business 
to make your business easier. 

GENERAL ELECTRIC 
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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 

$9.95 
Black & 
White 

or Color 

UV Combo's $16.50 

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 Dabel Station 

1621 Mardon Drive 

Dayton, Ohio 45420 

tubIesIootínoQ!!T 
Send in your helpful tips-we pay' 

Vertical problem from 
HV regulator General 
Electric C-1 chassis 
(Photofact 1100-2) 

The customer complained of 
insufficient height and poor vertical 
linearity. When I tried the height 
and linearity controls, I found 
almost no effect from the linearity 
control. The control is supposed to 
vary the amount of negative voltage 
at the grid of the vertical -output 
tube. However, there was no nega- 
tive voltage at the hot end. 

I traced the wiring and com- 
ponents from that point and finally 
reached the HV regulator circuit 
which, also, was not operating. 
Negative voltage from the regulator 
is used to supply the vertical -linear- 
ity control. 

After a 'few ohmmeter tests, I 

found Y252 diode was open. (Some 
sets have two in parallel, apparently 
to lessen the chances of an open 
diode.) 

Replacement of the diode re- 
stored the HV regulation and al- 
lowed the vertical-lineary control to 
vary the linearity in the usual way. 

G. Hauber 
Raleigh, North Carolina 

HORIZ OUTPUT 

26HU5 

21 

Brightness 
regulation? 
Admiral K16 chassis 
(Photofact 1204-1) 

Brightness was excessive, and ad- 
justment of the brightness control 
made very little change of bright - 

problem from HV 

ness. 
Analysis of the grid and cathode 

voltages of the picture tube sug- 
gested that the brightness problem 
originated in the video circuit. The 
6AF9 grid was much too positive, 
and the voltage changed little from 
adjustment either of the brightness 
or the master -brightness controls. 

HDRIZ OUTPUT 

6KD6 

ISOq 

Tracing the circuit, I found the 
negative voltage for the master 
brightness was supposed to come 
from rectification by X13 of hori- 
zontal pulses. At first, I presumed 
this was part of the HV -regulator 
circuit (as it was in the General 
Electric problem I described be- 
fore), but a more careful look at the 
schematic showed another circuit 
with VDR R117 was used for HV 
regulation. 

Additional testing in the X13 
circuit proved that X13 was shorted, 
and a new one reduced the bright- 
ness to normal. 

G. Hauber 
Raleigh, North Carolina 

Intermittent picture and sound 
Zenith 12B8C15 chassis 
(Photofact 1165-2) 

Both picture and sound would be 
lost after the receiver had been 
operating for a few minutes. This 
hinted of a thermal problem, per- 
haps in one of the transistors. 

After the trouble started, I in- 
jected a signal at the input of the 
IF's, using a B&K 1077B. The 
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signal failed to come through. 1 

went through the IF stages, but still 
no signal. AGC voltages were a 
little off, but not enough to cause a 
total loss of signal. 

Much later, I noticed that, when 
the trouble started, some of the 
heaters in the series string became 
darker. Measuring the voltage drop 
across the heaters, I found an 
abnormally -high voltage across the 
heater of V12. 

The problem was cured when I 
resoldered pins 4 and 5 of the V12 
socket. 

Eugene Meyer 
St. Cloud, New Mexico 

e >,z O 

m m m 
SO -I U CUAL MAC MAC ItVAr 

VIE luny. 

Overload and vertical 
lines Sears 562.10481 
(Photofact 1107-2) 

The symptoms were an over- 
loaded, negative picture with six 
snivet-type lines on the left edge of 
the screen. Snow off channel was 
normal, and reception of weak 
signals was good. 

All AGC voltages checked okay, 
and bridging the bypasses in the 
AGC circuit proved fruitless until I 
tried C128. 

Replacement of C128 eliminated 
all the symptoms. 

Edgar B. Hurston, Jr. 
Hartford, Connecticut 

2ND VIDEO IF 

2SC382 

2 

THE ONLY COLOR SET 

YOU SHOULD 

TINKER 
WITH 

It takes more than tools to be a TV service technician. It requires 

know-how, especially with a color TV set. Some "do-it-yourselfers" 

good ... and wind up paying more monei 

ac would have if they called the 
for do more harm than g 

withd 
forlrepairse an entsthat than they 

Brous as well as expensive. Call yoc r 
that 

local TV technician at that first sign of trouble. So don't play 

color set. Tinkering can be Bang 
as well as satisfaction. 

independent TV technician for safety 

*O-S 
FOR 

THIS SMESSAGE WAS PREPARED BY SPRAGUE PRODUCTSMU3ETT5 

COMPAV , 

SUPPLY SuRSIDIARY OF sPRACuE ELECTRIC CoTOPIMY NOR,. 

YOUR INDEPENDENT TV-RADIO SERVICE DEALER 

PUT THIS 
BUSINESS -BUILDING 
TRAFFIC -STOPPER 

ON YOUR SHOP WALL 
OR IN YOUR WINDOW 

See your Sprague Distributor for window -size blow-ups 
of this message. Or, send 250 to Sprague Products Co., 
105 Marshall St., North Adams, Mass. 01247 to cover 
handling and mailing costs. Just 
ask for Poster RP -42. 

THE BROAD -LINE PRODUCER OF ELECTRONIC PARTS 

SPRAGUE" 
THE MARK OF RELIABILITY 
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Wife to widow 
in five easy steps 

By Joseph Arkin 

Many businessmen have changed 
the old adage of "All work and no 
play makes Jack a dull boy" to 
read "All work and no play makes 
jack." We might add that "All 
work and no play makes Jack's wife 
likely to become a widow." 

If you have not yet applied for 
membership in the Coronary Club, 
you can do so (and begin qualifying 
your wife for the Widow's Auxilia- 
ry) by imitating the following 
characters. 

Workhorse 
You should become a workhorse 

by trying for success in the shortest 
possible time, and put work ahead 
of all personal considerations. Stay 
at the office or shop evenings, 
Saturdays and holidays. Or, at least 
take work home with you each 
night; that's a good way to keep 
fresh the worries of your working 
day. Also, stay up late working 
every night, because too much sleep 
might dull your senses. 

Never say "No" to a request, no 
matter how "beat" you are, and 
don't ever delegate responsibility. 
You're the only one that can be 
counted on, so carry the ball at all 
times. Also, it's a poor policy to 
take a vacation; think of the lost 
business! 

Weekend Athlete 
It's far easier to kill yourself by 

having a good time than you might 
realize; especially if you've spent all 
week doing non -strenuous work. 
Join the thousands of others rush- 
ing to the "happy hunting grounds" 
by lifting weights, running a mile or 
two before Sunday breakfast, or by 
indulging in a fast game of basket- 
ball, handball, or touch football 
with the kids. If you feel that lack 
of supervised exercise is the reason 

for that spare tire around your 
middle, join a 3 -hour calisthenics 
class at the local gym. But be sure 
you indulge only on the weekends. 

Jet -Setter 
When you travel, make sure you 

wear yourself to a frazzle. One way 
is to get up at the crack of dawn, 
drive to the city for a seminar or a 
day buying sets or parts, then drive 
until midnight getting back home, 
spending those tiring hours to save 
a few bucks on motel charges. If 
you should take a vacation, drive 

ALI. 3eRv cc 
GUARAr+Tteo 

d 
"N0. /%U SU,PE iTNAS ,ybTf//NG 

\ \ 
TD Do 6Y/Th' WATrRGA7-5 

SPEEDY 
APPLIANCE 

REPAIR 
SERVICE 

all day and half the night. Then on 
the last day, take a pill and lots of 
coffee and drive back home, even if 
it takes until 7 AM. 

Driver's Education 
When you drive, make sure you 

teach all others a lesson on how to 
drive. Your motto should be: "I'll 
teach those dopes!" And don't do it 
calmly; get mad, roll down your 
window and shout at them. Pass 
slow drivers on either side, and cut 
in so you just barely miss their 
fenders. That'll show them what's 
what. 

Flip your lights back up to high, 
if the other driver doesn't dim his 
lights. Give him a taste of his own 
medicine. Tailgate if the car up 
front is traveling a little too slow. 
After all, you can stop on a dime. 
Always stop for a few quick ones 
before you go; a few "stiff" drinks 
could make you the same way. 

Meal-Misser 
Another cheap ticket to the 

Coronary Club is to forget about 
regular and nutritionally -balanced 
meals. After all, three regular meals 
a day are great for kids; but you're 
a busy man. A restful meal is a 
waste of time for a man -on -the -go. 
Think of all the extra work you 
could get done at the bench or on 
calls if you don't stop for lunch. Of 
course, missing meals has a way of 
making you hungry in between 
regular mealtimes. So keep plenty 
of sweets and soft drinks to fool 
your stomach during the day. Re- 
ward a good job by stopping for a 
malt. And munching a bag of 
cookies helps ease the frustrations 
of dealing with a rude customer. 
Eat too much, drink too much, and 
smoke too much; those three activi- 
ties might take you to an early 
grave, or at least a nice vacation in 
a hospital nursing a coronary. 
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I'm just a shade -tree 
technican at heart! 

By Wayne Lemons 
With tongue in cheek, Wayne 
illustrates the excellent advice that 
technicians should always under- 
stand the limitations of their test 
equipment, and not permit it to 
lead them astray. It's possible for 
test equipment to give you more 
information than you can handle! 

Those books and magazines I've 
been reading are full of new- 
fangled stuff to test TV's with. 
They must have finally brain- 
washed me, because I went to the 
parts house and put one of those 
triggered dual -trace scopes on a 
lay -awake -and -worry -how -to -pay -for - 
it plan. I figure it will be worth- 
while just to dazzle a few of my 
paying customers and some of my 
snooty buddies who are in the 
business. 

I suspect, though, that it's kind 
of like a photographer back home. 
He had a whole shed full of 
cameras, flash guns and things like 
that. I can tell you right now that 
he got about the same amount of 
good pictures as the average person 
would with an Instamatic. But 
when he has all that high-powered 
equipment, who's to tell him he 
doesn't take very good pictures? 
Not me! 

My whole point is that if you're 
not a good photographer, you won't 
get any better pictures just because 
you have a $1000 camera. And if 
you're not a good technician, the 
only thing that'll help you is a 
gadget my Cousin Lem thought up. 
His idea was to point the machine 
at a bad TV set, slide the schematic 
in a slot, and right away the ma- 
chine would write out something 
like: REPLACE C48, A 68 PF 
CAPACITOR IN THE HORIZON- 
TAL CIRCUIT. CAPACITOR IS 
BROWN WITH BLUE AND 
GRAY DOTS. IT IS LOCATED 
TWO INCHES FROM REAR OF 
THE CHASSIS AND THREE 
INCHES FROM RIGHT SIDE OF 
CHASSIS, LOOKING FROM THE 
REAR. CAUTION: CAPACITOR 
LOOKS SOMETHING LIKE A 
RESISTOR, BUT IS A LITTLE 
LARGER. DO NOT REPLACE 
THE WRONG PART! Since it 
looks like more than a few years 
before Lem's machine goes into 
production, we'll just have to use 
our noggins instead. 

Scope showed too much 
Maybe I can show you what I 

mean. The other day I was called 
from under my shade tree by a 
couple of friends of mine who are 

in the TV repair business up town. 
They said they had a real hound - 
dog that was giving them fits, and 
would I come and get it fixed. 

I changed to a clean pair of 
overalls, and meandered over to 
their shop. They pointed in the 
general direction of the chassis, and 
after I had pushed aside a couple 
of scopes, a fancy analyzer and 
other stuff like that, I was able to 
reach the chassis. 

Next, I asked them what the 
trouble was, and they told me they 
were sure it was sync trouble and 
likely was starting in the video 
stages where the scope showed the 
signal was sort of jittery and not 
clean like it ought to be. They also 
said the dual -trace scope showed 
the horizontal oscillator and the 
horizontal sync were not staying 
exactly in phase. I had sort of 
figured that out from the picture, 
because it wasn't holding horizontal 
too well. 

"Whoa, there," I said. "What I 
want to know is what the fellow 
who brought it in said was wrong." 

That almost threw them for a 
loop, but after a bit they recalled 
that the fellow said when he first 
turned on the set every time, the 
picture tube didn't light up. But he 
found out it would light up if he 

November, 1974 
13 



fiddled with the horizontal -hold 
control. Also, the hold was awful 
touchy and hard to keep the picture 
from jittering back and forth. 

I asked what they had done so 
far. They told me that on their 
scopes the video signal was okay 
coming into the grid of the video 
amplifier, but that it didn't look 
too good at the plate. It seemed to 
them the sync pulses didn't stick 

out far enough above the video, and 
there was trash that oughtn't be 
there. 

"Have you tried to set up the 
oscillator like the manufacturer 
says to do?" I meant the way of 
grounding the grid of the sync tube, 
shorting out the ringing (stabilizing) 
coil, and adjusting the horizontal 
hold control until the picture 
"floats" by. They had tried that, 

SYNC SEP 

68 pF 

LEAKY 

HORIZ 

SYNC 

VERT SYNC 

TO VERT OSC 

6C67 

HORIZ OSC 

HORIZ 
SAWTEETH 

STABILIZING 
COIL 

(06b6Ò 

}yf- .-/Vr--f g+ 

TO GRID OF 

HORIZ OUTPUT 

1 

Fig. 1 Simplified schematic of the horizontal AFC and oscillator with the leaky 

capacitor that gave symptoms of a video trouble. 

DC 

VOLTMETER 

DC 

VOLTAGE CAPACITOR 

BOARD 

r 

CLIP 

Fig. 2 This method of testing a capacitor for leakage has two advantages besides 

simplicity. Leakage is tested at approximately the working voltage in the set, and 

the test is very sensitive (too sensitive to be used with electrolytics). For an 

accurate reading of the leakage in ohms, use the formula: voltage across 

capacitor divided by voltage across meter equals leakage resistance of capacitor 

divided by meter resistance. 

they said, but it hadn't acted quite 
right. They figured it was because 
of the sync problem. And besides, 
they had replaced the 3 -legged 
phase -detector diode and the oscil- 
lator tube 2 or 3 times. 

"It's got us kind of buffaloed," 
they admitted. "What do you think 
is wrong?" 

"Well, I hate to be contrary, but 
I don't think you've got video am- 
plifier, AGC, or even sync trouble." 

"Why not?" 
"I've been looking at the picture, 

and it's holding vertically tight as a 
drum. You can see on the schema- 
tic (Figure 1) that the vertical and 
horizontal sync both are taken off 
the same plate of the sync tube. 
Judging from that, and from the 
fact the fellow who owns the set 
seemed to have trouble with the 
horizontal oscillator, I figure we'll 
find the trouble there." 

"Want to use one of these 
scopes?" they asked. 

I looked at the schematic. It 
showed +3.5 volts at the pin -2 
control grid. And since it is here 
that this kind of trouble often 
hides, I said, "I'd rather have a 
VTVM." 

"We traded ours in on a new 
automatic ranging and polarity 
digital voltmeter." 

"I guess that'll do," I said. 
At pin 2, the voltage was about 

+9 and flickering up and down. 
This was more than twice what it 
should have been. I wondered why. 
Maybe one of the diodes in the 
phase detector was bad. I took a 
clip lead and shorted the center 
lead of the diodes to ground. The 
voltage at pin 2 went nearly to zero, 
and the horizontal oscillator stop- 
ped working. But that still didn't 
prove a diode was bad, because the 
sync was grounded out, too. 

I took my dikes and clipped loose 
the two leads of the diodes that 
weren't grounded, and looked at 
the meter which was still connected 
to pin 2. The digits were jumping, 
but the average was about +9. I 

soldered the two leads back. 
After another look at the circuit, 

I knew there was no way for a 
positive voltage to be there, unless a 
capacitor was leaking. There were 
only two capacitors that could do it. 
One was a .001 feeding the samp- 
ling pulse back to the diodes. The 
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other was the 68 pF that feeds the 
horizontal sync pulses to the phase 
detector diodes. 

In my experience I've found that 
small capacitors don't leak as often 
as bigger ones. So, I took my dikes 
and clipped the lead of the .001 
where it fastened to the diodes. The 
voltmeter on pin 2 kept right on 
reading positive just about the same 
as it was. Next, I clipped the lead 
from the 68 pF at the center pin of 
the diodes. Sure enough, the read- 
ing dropped to nearly zero. 

Just to make sure I had found 
the trouble, I touched the voltmeter 
probe to the lead of the 68 pF 
capacitor I had clipped. This time 
the digits spelled out +31 volts. 
Hardly any doubt now; the 68 pF 
capacitor was the one upsetting the 
horizontal circuit. 

I hooked up the .001, put in a 
new 68 pF capacitor, set up the 
horizontal stabilizing coil the way I 
mentioned before, and the picture 
locked in solid as a brick. 

Advice 
The reason I'm writing this story 

is to point out that us shade -tree 
technicians aren't so uptight about 
all that design jazz we read about 
so much. We figure it should have 
been taken care of before the set 
was built and sold. 

By and large, I figure my job is 
to look at the picture tube, or listen 
to the sound, and see if I can tell 
what's wrong (or at least where the 
trouble might be). I try to remem- 
ber that a voltmeter's still a mighty 
nice tool to have if there is no DC 
voltage, or if it's too high or too 
low. (I kind of hate to admit it, but 
those digital voltmeters are mighty 
nice.) 

And another thing, nobody has 
ever hit on anything better to find a 
leaky capacitor than a pair of dikes 
and a voltmeter. Just find which 
end has the highest voltage, clip the 
other lead loose from the circuit, 
and touch the voltmeter probe to 
the loose end of the capacitor. A 
good capacitor will make the 
pointer flip and drop to zero. 

Editor's Note: If your VTVM, 
FET meter or DMM has around 10 
megohms resistance on DC voltage 
ranges, a capacitor leakage of 10 
megohms will cause at the cut end 

about half the reading at the hot 
end. Or, a leakage of 100 megohms 
will produce about 10%. In fact, 
the test is so sensitive that most 
paper or Mylar types will give some 
indication, even when new and 
"perfect". If the leakage is no more 
than about 2% of the applied volt- 
age, a capacitor probably has low 
enough leakage for use in almost 
any circuit. The test won't work 
with electrolytic types. They read as 
though shorted. 

By the way, I'm not knocking 
scopes, not by a long shot. They're 
good as signal tracers, for measur- 
ing frequency response and wave - 
shapes, and all that. But you got to 
watch out that they don't show you 
more than you can figure out (at 
least until after you find the 
trouble). 

For instance, in this case I told 
you about, the horizontal circuit 
was all on edge, shaky and wobbly. 
So, a lot of the circuits were trying 
to face up to the problem and hold 
the picture steady, but the sick 
horizontal circuit sent out a lot of 
disturbance to the other circuits so 
they didn't exactly appear healthy 
either. 

This means you might get some 
confusing pictures on your scope 
that could lead you away from the 
real trouble. 

It's like my granddaddy used to 
say, "Sonny, if you're walking home 
on a dark night, you'd best stay on 
the main road and don't take off 
on what looks like an inviting 
shortcut, because you are liable to 
end up in a swamp over your head 
in alligators!" I swear, that's what 
my granddaddy used to say. Of 
course, he came up here to the 
Ozark Mountains from down south 
someplace. 

Editor's Note: Those of us per- 
sonally acquainted with Wayne 
Lemons know he is a sharp techni- 
cian who appreciates the newest 
and best in test equipment. But his 
point is a good one; choose the test 
instrument that will give you an 
answer without steering you into a 
time-consuming detour among 
those "alligators". El 

Is Your 

Blood Pressure 

HIGH? 
Only your doctor 
can tell. Now he 

can control most 
cases with pres- 

sure -lowering 
drugs and new 
methods of 
treatment. 
But more re- 
search is needed 

to find ways of 
preventing this 
leading cause of 
heart attack and 

stroke. 
Your Heart Fund 

dollars help 
make this re- 
search possible. 

GIVE... 
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30 KV CAPACITY 
METAL CABINET 
SPEAKER BUILT IN 
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HIGH VOLTAGE METER 
STATIC CONVERGENCE 
FRONT PANEL CONNECTIONS 

II New generation/f 
Flat rate pricing... 

Can anyone 
do what 
you do 

any better? 
You're pretty darn good at your job. 

But today, we all have to 
consider how we can do our work a 

little better. That's how 
each of us can help keep our jobs 

here in America. For now 
and for the future. 

America. It only works 
as well as we do. 

The National Commission on /6oductivity, Washington, D.C. 

...truly outdates old methods ... prices your work realistically! 

Still using the old single flat rate charge for house calls or bench work regardless 

of repair time required? You may say it all averages out. But, how strongly do your 

customers feel about consumerism and TV exposes? You could be leaving yourself 

wide open for trouble...big trouble! 
This is where Tech's Guide to Pricing comes in ... the "New Generation" of flat 

rate pricing ... the system that breaks down each repair step or adjustment en- 

countered. Keeps a true and proper balance between cost and work performed in 

the eyes of the consumer. 
Tech's Guide is in a professional, hard -use cover. 6 -ring steel binding, fast -tab 

design, 71/2x91/2 size fits in the tool box ... ready for immediate use. Calculator 

adjusts in seconds for any area in the U.S. ... it's the new industry standard. 

Relieves you of the stress and pressure of pricing responsibility! Simply fill out the 

coupon, include check or money order. All orders filled same day. 

sperry tech it inc. 
P.O. Box 5234 

More information please. Lincoln, NE. 68505 

D My check or money order enclosed. 
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tech's guide 
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