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PTS ELEC 
Precision Tuner Service 

1 is proud to announce the 
GRAND OPENING 

o. f our new Service Centers in 

10f AfIGEIEI 
COIUmBUI, OHIO 

PHOEf1IX 
BOITOfI 

f10RFOlK 
mIIUTAUKEE 

LET US TAKE CARE OF YOUR TUNER PROBLEMS .. . 

PTS will repair any tuner-no matter how old or new. Fastest Service -8 hour-in and out the same day. 
Overnight transit to one of our strategically located plants. Best Quality-you and your customers are satisfied. 

PTS uses only ORIGINAL PARTS! No homemade or make -do, inferior merchandise (this is why we charge 
for mejor parts!). You get your tuner back in ORIGINAL EQUIPMENT condition. 

PIS is recommended by more TV Manufacturers than any other tuner company and is overhauling more 
tuners than all other tuner services combined. 

PTS ELECTRONICS, INC. 

VHF, UHF $10.9E. 

UV-COMBO 17.9E 
IF -SUBCHASSIS 12.5( 

Major parts and shipping 
charged at cost. 

(Dealer net!) 

HOME OFFICE BLOOMINGTON, INDIANA 47401 5233 S. Highway 37 Tel. 812-824-9331 

ALABAMA 
ARIZONA 
CALIFORNIA 

BIRMINGHAM, ALABAMA 35222 
PHOENIX, ARIZONA 85061 
LOS ANGELES, CA., Central 90023 
SACRAMENTO, CA., North 95841 

524 32nd St. So. 
2412 W. Indian School Rd. 
4184 Pacific Way 
4611 Auburn Blvd. 

Tel. 205-323-2657 
Tel. 602-279-8718 
Tel. 213-266-3728 
Tel. 916-482-6220 

SAN DIEGO, CA., South 92105 5111 University Ave. Tel. 714-280-7070 
COLORADO 
FLORIDA 

ARVADA, COLORADO 80001 
JACKSONVILLE, FLA., North 32210 
MIAMI, FLA., South 33168 

4958 Allison St. 
1918 Blanding Blvd. 
12934 N.W. 7th Ave. 

Tel. 303-423-7080 
Tel. 904-389-9952 
Tel. 305-685-9811 

TAMPA, FLA. 33690 2703 S. MacDill Tel. 813.839-5521 
INDIANA BLOOMINGTON, IND. 47401 

INDIANAPOLIS, IND. 46202 
5233 S. Highway 37 
28 E. 14th St. 

Tel. 812-824-9331 
Tel. 317.631-1551 

KANSAS 
LOUISIANA 
MARYLAND 
MASSACHUSETTS 

KANSAS CITY, KANSAS 66106 
METAIRIE, LA. 70003 
SILVER SPRING, MD. 20919 
SOMERVILLE, MASS. 02144 
SPRINGFIELD, MASS. 01103 

3116 Merriam Lane 
2914 Wytchwood Dr. 
8880 Brookville Rd. 
52 Holland St. 
191 Chestnut St. 

Tel. 913-831-1222 
Tel. 504-885-2349 
Tel. 301-565-0025 
Tel. 617-666-4770 
Tel. 413-734-2737 

MICHIGAN DETROIT, MICH. 48235 13709 W. 8 Mile Rd. Tel. 313-862-1783 
MINNESOTA MINNEAPOLIS, MINN. 55408 815 W. Lake St. Tel. 612-824-2333 
MISSOURI ST. LOUIS, MO. 63130 8456 Page Blvd. Tel. 314-428-1299 
NEW JERSEY E. PATERSON, NEW JERSEY 07407 158 Market St. Tel. 201-791-6380 
NEW YORK BUFFALO, NEW YORK 14212 993 Sycamore St. Tel. 716-891-4935 
NORTH CAROLINA CHARLOTTE, N. CAR. 28205 724 Seigle Ave. Tel. 704-332-8007 
OHIO CINCINNATI, OHIO 45215 8180 Vine St. Tel. 513-821-2298 

COLUMBUS, OHIO 43227 4003 E. Livingston Ave. Tel. 614-237-3820 
PARMA, OHIO 44134 5682 State Rd Tel. 216.845.4480 

OKLAHOMA OKLAHOMA CITY OK. 73106 3007 N. May Tel. 405-947-2013 
OREGON PORTLAND, OREGON 97213 5220 N.E. Sandy Blvd. Tel. 503.282.9636 
PENNSYLVANIA PITTSBURGH, PA. 15202 257 Riverview Ave. W. Tel. 412-761-7648 

UPPER DARBY, PA. 19082 1742-44 State Rd. Tel. 215-352-6609 
TENNESSEE MEMPHIS, TENN. 38118 3614 Lamar Ave. Tel. 901-365-1918 
TEXAS HOUSTON, TEXAS 77032 4324-26 Telephone Ave. Tel. 713.644.6793 

LONGVIEW, TEXAS 75601 Mopac Rd. Tel. 214-753-4334 
VIRGINIA NORFOLK, VA. 23504 3118 E. Princess Anne Rd. Tel. 804-625-2030 
WASHINGTON SEATTLE, WASH. 98108 432 Yale Ave. Tel. 206-623-2320 

We offer you finer, fastgt,,,, 

Precision. __-- `S1ELECTRONICS, INC.... twe ) 

...Number ONE and still trying harder! 
(Not a Franchise Company) Tuner Service 
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OVER 

WORLD FAMOUS SIMPSON 260 

9 

SOLD 

The pace -setting VOM for over 30 years 

The finest 

260 
SERIES 6 

NUM. with 
special Amp -Clamp dial ranges 

for easy AC current 
measurements up to 250 amps. 

New Amp -Clamp, Model 150 Adaptor. 
Measures AC current without breaking 
the circuit being tested. Plugs into the 
260-reads directly on the new Amp - 
Clamp scales. Use with any 250, 260 
(Series 3 thru 6) or 270. 

Ranges: 0-5, 25, 50, 100, 250 amperes. 

OIiOHM[1MIWAMMEfW . w 

IOOMA. + zsñ h 
2E1O OHMS 

OMA. y MPs. 

\l I` IMA. 

Ral 

R.100 

`-Ra10.000 W,W, ^ö 
Q Q, 

260-6, Complete with batteries, test leads and manual 
$75.50 

260-6P (overload protected), complete with batteries, 
test leads and manual $115.00 

260 CARRYING CASES: 
Vinyl, DeLuxe #00805 $20.50 
Vinyl, standard #01818 $16.75 

AMP -CLAMP, Model 150 Adaptor woth test lead, Cata- 
log No. 00532 $29.50 

Many other 260 models and accessories to choose from. 

GET "OFF THE SHELF" DELIVERY FROM YOUR LOCAL ELECTRONIC DISTRIBUTOR ... AND WRITE TODAY FOR CATALOG 4400. 

_.A.01,14.;041 

SIMPSON ELECTRIC COMPANY 
853 Dundee Avenue, Elgin, Illinois 60120 
(312) 697-2260 Cable: SIMELCO Telex: 72-2416 

IN CANADA: Bach -Simpson, Ltd., London, Ontario 
IN ENGLAND: Bach -Simpson (U.K.) Limited, Wadebridge, Cornwall 
IN INDIA: Ruttonsha-Simpson Private, Ltd., Vikhroli, Bombay 

KA19' INOUSTRIES 

ELECT.IICAL EQUIPMENT 

GROUP 
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New Mallory Ni -Cad Batteries. 
Rechargeable 1000 times. 

Team these long -life nickel -cadmium cells 
with an automatic Mallory Charger, and you 
can recharge them 1000 times, or more. 
You'll be sure of having fresh D, C, and AA 
batteries, while saving money, time and 
trouble. Mallory Rechargeable Nickel - 
Cadmium Batteries keep on coming back for 
more in electronic calculators, tape recorders, 
radios, cameras, toys, other battery -powered 
products. 
Keep a spare set of Mallory Ni -Cads on hand, 

MALLORY 

'Natter P 

Indiana 

and you'll never run out of battery power 
again. They recharge to full strength, two or 
four at a time. And unlike ordinary dry cells 
that lose voltage during discharge, Mallory 
Ni -Cads with a full charge maintain operating 
voltage during the entire work cycle. You get 
maximum power, continuously, for top product 
performance. 

For the long run, Mallory Rechargeable 
Ni -Cads ... the 1000 -time batteries. Get them 
now at your Mallory Distributor. 

MALLORY DISTRIBUTOR PRODUCTS COMPANY 
a division of P. R. MALLORY & CO. INC. 
Box 1284, Indianapolis, Indiana 46206; Telephone: 317-858-3731 

Batteries Capacitors Controls Security Products DURATAPEe Resistors Semiconductors SONALERT0. Switches Fastening Devices 
DURATAPE° and SONALERT', are registered trademarks of P. R. Mallory & Co. Inc. 
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September 1975 VOLUME 97 NUMBER 9 

THE COVER: Beginning with this issue, the cover of ET/D will be devoted exclusively to 
photos of unique interior or exterior features of electronic service businesses throughout 
the country. The cover this month shows the large "message" sign which identifies Central 
Service Company, Chicago, one of the largest TV contract service firms in the U.S. As 
revealed by the sign, Central also performs servicing on air conditioners. Central will be the 
subject of a business -profile article in an upcoming issue of ET/D. 

(If your electronic service facility has a unique photogenic exterior or interior, send a 

professional -quality color slide or color transparency and brief description of it to J.W. 
Phipps, Editor, ET/D, 1 East First St., Duluth, Minn. 55802.) 

HOME ENTERTAINMENT ELECTRONICS 
14 Vector Pattern Analysis of Chroma Circuits 

How chroma vector patterns are produced and how to interpret them, By 
J.W. Phipps. 

20 Zenith Color TV 1976 
A look at Zenith's new 13GC10 small -screen color TV chassis and the picture 
enlargement (ZOOM) feature offered in Zenith's 19- and 25 -inch color TV re- 
ceivers. By Joseph Zauhar. 

69 TEKFAX TV Schematics 
This month: Admiral b/w Ch. TK8 and color Ch. T52K10; Airline color model 
GAI -12335A; Magnavox color Ch. T971; and Zenith b -w Ch. 9FB1X. 

BUSINESS MANAGEMENT/SHOP OPERATIONS 
24 Technician Productivity & Incentive Pay 

A realistic method of measuring technician productivity, and a look at 
the technician incentive pay program used by a successful Midwestern service 
business. By J.W. Phipps. 

COMMUNICATIONS ELECTRONICS 
28 PM & Annual Checkout Of VHF Marine Transceivers 

A series of annual checks and preventive maintenance procedures which can 
uncover and headoff troubles before they disrupt communications. By David 
Norman, ET/D Communicatons Editor. 

32 Comm Chat 
Communications Editor David Norman discusses recent FCC rule changes 
which affect CB and explains a novel approach to pinpointing light-sensitive 
clear -glass diodes. 

VEHICULAR & OUTDOOR ELECTRONICS 
36 Servicing Signal -Seeking Auto Radios 

The mechanical operation of the signal -seeker mechanism and the two 
most common troubles associated with it are discussed in Part 1 of this two-part 
series. By Joseph J. Carr, ET/D Vehicular & Outdoor Electronics Editor. 

DEPARTMENTS 44 TECH DIGEST 

6 EDITOR'S MEMO 49 NEW PRODUCTS 

8 NEWS OF THE INDUSTRY 56 CLASSIFIED ADS 

10 TECHNICAL LITERATURE 58 ADVERTISERS INDEX 

34 TEST INSTRUMENT REPORT 67 READER SERVICE 
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DON'T GET 
STUCK 
WTH 
THE TAB. 

Do your Christmas shopping before 
midnight Nov. 30th. 

If you've been saving Sylvania tube tabs, your time 
has come. 

Unless your tabs are received at award headquarters 
by midnight Nov. 30th, all you'll have is a bunch of tabs. 

And that includes those color picture tube labels that 
are worth 20 receiving -tube tabs. 

But before that magic hour you can have anything in 
the '75 Save -a -Tab catalog. 

After midnight your tabs will be as valuable as 
Cinderella's pumpkin. 

Do your Christmas shopping now for everyone 
(especially yourself) from the catalog available at your 
Sylvania distributor. 

But have your tabs at award headquarters by 
midnight Nov. 30th. 

Nov. 30th, the world. 
Dec. 1st, just tabs. 

51:4 SYLVANIA 





EDITOR'S MEMO 

On behalf of the entire staff of ET/D, I want to extend to you our sincere 
thanks for your tremendous response to the reader -preference 
questionnaire published in the November 1974 issue of ET/D. 

From the information revealed by the tabulation of your responses, we have 
constructed a reader -preference profile which pinpoints the categories of 
information for which most of you say you have a need and/or in which most 
of you have expressed a definite interest. 

Based on the indications of this reader -preference profile, we have 
developed a new sectionalized editorial format which focuses in on the 
following four major categories of information which you, the readers, say 
are the most important to you: home entertainment electronics, 
communications electronics, vehicular and outdoor electronics, and 
business management/shop operations. 

We are not guaranteeing that the entire content of each issue will meet the 
needs and interests of all readers, but we are attempting to insure that each 
of you will find at least two or more helpful, interesting topics in each issue 
and that most of you will find most of the content of each issue both 
informative and interesting. 

In addition to at least one subject -related feature article, each of the four 
main sections will contain a personable, informal column in which our four 
"specialty" editors address themselves to developments, trends, solutions 
to problems and other timely topics directly related to their specialty areas. 
One such new monthly column, called COMM CHAT and written by ET/D 
Communications Editor David Norman, is introduced in this issue. The 
three other new columns, which will be introduced next month, are: BENCH 
TALK, by ET/D Managing Editor Joe Zauhar; CARR TALK, by ET/D 
Vehicular & Outdoor Electronics Editor Joe Carr; and PROFITABLY 
SPEAKING, by me. 

Another ingredient which we believe is essential to the success of ET/D's 
new format is your direct involvement. If you have an opinion or a solution to 
a problem which you believe will be helpful and/or of interest to most other 
ET/D readers, send it to me, J.W. Phipps, Editor, ET/D, 1 East 1st St., 
Duluth, Minn. 55802. We will not be able to provide personal answers to 
individual letters, but we will publish as many of your ideas and opinions as 
space permits. 

Again, a big thanks to each of you for the time and effort you generously 
expended replying to the ET/D reader -preference study. Hopefully, we will 
be able to repay each of you by making ET/D increasingly more responsive 
to your needs and interests. 

J. W. Phipps 
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410 toi 
you'll find 

th_ 
devices 

you need 

here. 

Over 103,200 devices can be replaced by 250 
RCA SK Series types. That's 410 to 1! Best ratio in 
the industry. Which means the odds are, SK is 

your best, fastest way to get what you need. With 
minimum inventory. 
And RCA provides the 
top qualityyou'd expect 
from a top manufac- 
turer of OEM devices. 
Same strict AQL stand- 
ards, same strict Direc- 
torofQualityAssurance. 
Get SK devices and 
your free 1975 SK 
Series Replacement 
Guide from your local 
RCA distributor. 

It's OK if it's Sk 
...for more details circle 133 on Reader Service Card 
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sk series 

top of the line 
1975 

replacement 
guide 

over 103,000 
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NEWS OF THE INDUSTRY 

FCC Considering Classification of Large MATV Systems As CATV 

The Federal Communications Commission (FCC) is reportedly considering classifying 
as CATV all MATV systems in apartments and condominiums which serve more than 
1000 subscribers, according to a recent report in Television Digest. 

If adopted, this proposal would place such MATV systems under FCC jurisdiction and 
probably would mean that they would have to meet cablecasting rules related to signal 
carriage and technical standards. In addition, the FCC probably would establish a rule 
which would prohibit building owners from preventing their tenants from obtaining 
reception via CATV. 

EIA To Sponsor Personal Communications Two -Way Radio Show In 1976 

A new trade show for the personal communications two-way radio industry has been 
announced by the Citizens Radio Section of the Communications Division of the Elec- 
tronic Industries Association (EIA). 

Sponsored by the Citizens Radio Section, the show will be held at the Las Vegas Hilton, 
Las Vegas, Nevada, March 30 -April 1, 1976. 

Exhibited at the show will be CB two-way radio transceivers, antennas, marine 
two-way radios, amateur radio products and equipment, scanning monitor receivers, 
testing and maintenance equipment, and most other products, components and services 
related to personal communications two-way radio. 

Color TV Sales During Model Year 1975 Off Over 23 % 
Sales of color TV to dealers during the period July 1974 -June 1975 were down 23.7 

percent from sales during the period July 1973 -June 1974. 
Model year 1975 monochrome TV sales to dealers fared only slightly better than color, 

with a decline of 22 percent from the previous model -year sales level. 
FM/FM-AM home radio, which registered an increase of 2.5 percent and record total 

sales of 19.4 million, was the only bright spot in model year 1975 home entertainment 
electronic sales to dealers. 

Class D Citizens Radio License Applications Set New Records During 
First Five Months Of 1975 

A record total of 615,212 applications for Class D Citizens Radio licenses were received 
by the FCC during the five -month period ending May 31, 1975. This is an increase of 243 
percent over the 179,397 applications received during the same period in 1974. 

New York City Servicers' Lawsuit Against Dept. Of Consumer Affairs Dismissed By Court 

A New York court judge has dismissed a lawsuit filed against the New York City 
Department of Consumer Affairs by members of the Metropolitan Electronic Television 
Service Dealers Association (METSDA), who are attempting to have repealed the De- 
partment's regulations governing the business practices of New York City home enter- 
tainment electronic servicers. (See News Of The Industry items-page 9, April 1975 
ET/D and page 9, August 1975 ET/D. 

METSDA subsequently has announced plans to appeal the lower court ruling. 

New Association Officers 

Wisconsin Electronic Service Association: Ted Riviers, CET, Sheboygan Falls, presi- 
dent; R. E. Thomas, CET, LaCrosse, vice president; Mike Modory, Kenosha, secretary; 
and William Parmentier, Green Bay, treasurer. 

Washington State Electronics Council, Inc.: Richard A. Scott, CES, Olympia, presi- 
dent. 

Zenith Replaces Motorola As Supplier Of Color TV To Holiday Inns 

Zenith recently was named the exclusive supplier of color TV receivers to Holiday Inns' 
Products Division, a Holiday Inn subsidiary which distributes TV and other products to 
1710 owned and franchised Holiday Inns, about 1300 Best Western Motels, and an 
unknown number of other hotels and motels not directly affiliated with Holiday Inn. 

A Holiday Inns Products Division spokesman said the sales agreement probably will 
involve about 20,000 color TV receivers a year, with an approximate value of $6 million. 

Zenith's natonwide netword of about 40,000 service representatives was cited by the 
spokesman as a significant factor in the selection of Zenith by Holiday Inn. 
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LINER SERVICE CORPORATION 
SIIIUIL 

ti 

INTRODUCING Nf AT JUST 

.b1 

.S.A. 
NLY 

WITH CABLES 

ONE YEAR 
GUARANTEE 

i i 4 . 
TILL ONLY 

$i9 NM» 

U.S.A. 
ONLY 

MAJOR PARTS 

AND SHIPPING 
`--- CHARGED 

AT COST 

FEATURES 

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 P777177=f to 
your customers and show improved 
reception with their TV sets. 

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

TSC 

WATCH US 
GROW 

HEADQUARTERS 
ARIZONA 
CALIFORNIA 

FLORIDA 

GEORGI 
ILLINOIS 

IND 
IOWA 
KENTUCKY 
LOUISIANA 
MARYLAND 
MASSACHUSETTS 
MISSOURI 
NEVADA 
NEW JERSEY 

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

VHF OR UHF ANY TYPE (U.S.A. ONLY) $ 9.95 
UHF/VHF COMBINATION (U S.A ONLY) $15.00 

Major Parts and Shipping Charged at Cost. 

Fast, efficient service at our conveniently located 
Service Centers. 

AII tuners are ultrasonically cleaned, repaired, 
realigned, and air tested. 

UNIVERSAL REPLACEMENT TUNER $12.95 (U.S.A. only) 

This price buys you a complete new tuner built spe- 
cifically 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. 

Customized tuners are available at a cost of only 
$15.95. With trade-in $13.95. (U.S.A. only) 

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

BLOOMINGTON, INDIAN 47401 
UCSON - NA 8571 

TH LY LIF. 91601 
A E, CA l' . 940 
O. CALIF. 

A 
RDALE, 

TA, GEOR 
IGN, IL NOIS 61.20 
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. SPRIN 
ST. LO 
LAS VE 

NTON. 

1E, I 

NAP 
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LLE, 

ORE, 
IELD, 

, MISS 
NEV 

W 

NO. CAROLINA NO. C 

OHIO CINCIN HIO 4521 
CLEVEL 10 44109 

OREGON PORTLAN EGON 97210 

PENNSYLVANIA PITTSBURGH, PA. 15209 
TENNESSEE GREENEVILLE, TENNESSEE 37743 

51 

6 

A 33315 

46204 

104 
215 

TEXAS 
VIRGINIA 
CANADA 

MEMPHIS. TENNESSEE 38111 
DALLAS. TEXAS 75218 
NORFOLK. VIRGINIA 23513 
ST. LAURENT. QUEBEC H4N-2L7 
CALGARY. ALBERTA T2H-OL1 

d 
123 ' hoenix A -n 
1505 ypres 

r W 2 d St. 
646 E ans reef S 

405 E st Uni - sity 
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822 1 

3025 Hig 
5505 Reis 

0530 Pag 
412 West 

9 
547-49 Ton 
2914 Ma 
7450 Vine St 
4525 Pearl 
1732 N. 

31 
5S 

537 South Walnut Street Tel. 812 
1528 S. 6th Avenue Tel. 60 
10654 Magnolia yard Tel 21 

R,a TO 
T 

34-0411 
1.9243 

720 
728 

-8051 
53-0324 

-0914 
-2232 

356-6400 
2-675-0230 

17-632.3493 
15-277-0155 
02-452-1191 
18.2214027 
01-358-1186 

413.788.8206 
314-429-0633 

el. 702-384-4235 
Tel. 609-393-0999 
Tel. 201-792-3730 
Tel. 919-273-6276 
Tel. 513-821-5080 

el. 216-741-2314 
25th Avenue I. 503-222-9059 

rant Avenue T 1. 412-821-4004 
apps Ferry Road I. 615-639-8451 

315 rron Avenue Tel. 901-458-2355 
11540 Garland Road Tel. 214-327-8413 
3295 Santos Street Tel. 804-855-2518 
305 Decarie Boulevard Tel. 514-748-8803 
448 42nd Avenue S.E Tel 403-243-0971 
P.O Box 5823. Stn. "A 

IF YOU WANT TO BRANCH OUT INTO THE TV TUNER REPAIR BUSINESS, 
WRITE TO THE BLOOMINGTON HEADQUARTERS ABOUT A FRANCHISE. 
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More 
chances 
to be 
right 

Thousands more 
cross references 

Transistor kit 
for foreign sets 

QLZ 
Replacement 
amplifier modules 

All the help you need 
at your authorized distributor 

Tube Products Department 
General Electric Company 
Owensboro, Kentucky 42301 

GENERAL ELECTRIC 

TECHNICAL 
LITERATURE 

CAR STEREO 

A 14 - page booklet, listing features 
and facts about RCA's newly 
broadened line of car stereo players 
and speakers, is now available. Enti- 
tled "Come Drive With Us," this con- 
venient pocket - sized manual includes 
illustrations, features and benefits, 
and technical specifications of all car 
stereo products in the current line. A 
wide array of speakers and other ac- 
cessory items, such as key - lock 
mounting brackets, also are described 
in the handy booklet. RCA Parts and 
Accessories, P.O. Box 100, Deptford, 
NJ. 08096. 

COIL REPLACEMENT GUIDE 

A 108 -page radio and TV coil re- 
placement guide with cross reference 
directory is now available. New color 
TV delay lines and some 35,000 re- 
placement coils for 400 manufactur- 
ers' names are listed. The Replace- 
ment Guide 175 is a complete coil re- 
placement guide for all known domes- 
tic and foreign color and black/white 
TV sets, auto and home radios. Bell 
Industries, J.W. Miller Division, 
19070 Reyes Avenue, Compton, CA. 
90224. 

ANTENNA MOUNTING ACCESSORIES 

A 2 - page catalog No. 16 is now 
available listing brackets, clamps, 
miscellaneous kits and accessories. 
Decibel Products, Inc., 3184 Quebec 
St., Dallas, TX 75247. 

ANTENNAS AND ACCESSORIES 

A 44 -page catalog describes and il- 
lustrates the JFD line of color outdoor 
TV antennas, indoor TV antennas, 
FM antennas, exact replacement TV 
antennas, auto, marine and trailer an- 
tennas, amplifiers, accessories, 
hardware, wire, cable, masts, and auto 
radio antennas. JFD Electronics 
Corp., Consumer Division, 1462 62nd 
St., Brooklyn, NY. 11219. 

TUBES/COMPONENTS AND TEST 
EQUIPMENT 

A 40 -page illustrated discount 
mail-order catalog, specifically de- 
signed as a quick reference ordering 
guide is now available. Featured are 
all major brand tubes with five-year 
guarantee, transistors, diodes, rectifi- 
ers, test equipment and many other 
servicing aids of various manufactur- 

ers. All items are listed with their dis- 
count prices. The price of the catalog is 
$1.-refundable with any order. T & T 
Sales Co. 4802 Avenue K, Brooklyn, 
NY. 11234. 

SEMICONDUCTORS 

A 20 -page cross reference manual 
No. X74, listing only devices used in 
Citizen's Band gear is now available. 
Many exact replacements have been 
added to the WEP line to round -out 
coverage of devices not available from 
domestic replacement lines. Jim 
Price, Vice President/Marketing, 
Workman Electronic Products, Inc., 
P.O. Box 3828, Sarasota, FL. 33578. 

VOM 

A new 4 -page brochure No. 32575, 
describes the battery -operated Series 
60 VOM's with such features as drop - 
proof, burnout -proof and super -safe 
combined in each instrument. The 
ring binder reference punched 
brochure details the specifications and 
prices of the Model 60, Model 60-A, 
Model 60-K kit and optional acces- 
sories. Triplett Corp., Dept. PR, 
Bluffton, OH. 45817. 

PROJECTION KINESCOPES 

A 4 -page brochure, STC-902A, de- 
scribing Projection Kinescopes for 
large -screen television is now availa- 
ble. This brochure descibes the use of 
projection kinescopes, classifies the 
various tubes by size, tabulates many 
of the parameters for preliminary 
selection, and gives a chart of 
suggested tube sizes for areas from 
club rooms to coliseums. Building 100, 
RCA, New Holland Ave., Lancaster, 
PA. 17604. 

RF DESIGN GUIDE 

A revised and updated 16 -page RF 
Design Guide, RF -2, listing the com- 
pany's complete offering of RF parts 
from 2 MHz to 2.0 GHz is now availa- 
ble. The guide shows the latest RF de- 
vices used in 22 chains for design into 
HF and UHF equipment. It concludes 
with an industry cross-reference list, 
package outline dimensions and free 
application literature list/reply card. 
Technical Information Center, Motor- 
ola Inc., Semiconductor Products Di- 
vision, P.O. Box 20924, Phoenix, AZ. 
85036. 

RF COMMUNICATIONS PRODUCTS 

A 20 - page catalog No. 500 describes 
the complete line of communication 
components now available. The TRW 
RF Semiconductor line includes UHF, 
VHF and microwave discrete transis- 
tors and MICroAMP and RF amplifier 
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modules; a complete line of amplifier 
and transistor products for mobile 
radio applications; and hybrid ampli- 
fiers and discrete transistors for 
CATV applications. The catalog in- 
cludes complete electrical and 
mechanical specifications for the 
lines, as well as package dimension 
drawings and output power curves for 
all devices. UHF, VHF and single 
sideband product descriptions include 
block diagram presentation of typical 
amplifier and transmitter applica- 
tions. TRW RF Semiconductors, 
14520 Aviation Blvd., Lawndale, CA 
90260. 

MULTIMETERS 

A 4 -page, two-color brochure is 
available which describes the various 
technical specifications, special fea- 
tures, illustrations and the prices of 
the multimenters offered. Each model 
has a detailed view of the scale mark- 
ings shown next to it's technical 
specifications. Noble Electronics, P.O. 
Box 2536, El Cajon, CA. 92021. 

SURPLUS ELECTRONIC PRODUCTS 

A catalog which lists and describes 
in detail the optics, electronics, and 
various miscellaneous products that 
the company offers is now available. 
Almost all of the products offered are 
high grade military or industrial 
surplus items offered at bargain 
prices. B & F Enterprises, 119 Foster 
Street, Peabody, MA. 01960. 

PANEL METERS & TEST EQUIPMENT 

A 60 -page instrumentation catalog 
is available describing a selection of 
over 2,000 stock ranges, sizes and 
types of analog, digital and AnaLed 
panel meters, chart recorders, meter 
relays, pyrometers, controllers, digi- 
tal and analog test equipment and 
variety of portable instrumentation. 
Each page is devoted to a complete 
description of the product and is illus- 
trated with photographs, line draw- 
ings and charts. Each chart provides 
specific and detailed information di- 
rectly related to the product such as 
voltage ranges, resistance, type of cur- 
rent, calibrations, dimentions, and 
weights. Simpson Electric Co., 853 
Dundee Avenue, Elgin, IL. 60120. 

SOLID-STATE PRODUCT GUIDE 

An updated, 36 - page guide to RCA 
commercial solid - state products is 
available fromRCA. "RCA Solid State 
Product Guide," SPG - 201K, lists in- 
tegrated circuits, power transistors. 
MOS field - effect transistors, RF and 
microwave power devices, power hy- 
brid circuits, thyristors, and rectifiers 
currently available from RCA as stan - 
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SOLID STATE 
UHF/VHF Combine 
100% U/V Isolation 

Quick Attach - No Strip Terminals 
Weatherproof 

JUMBO AC -747 for DEEP - DEEP FRINGE 

DC10 for DEEP FRINGE 

AC -727 for FRINGE AREA 

48" VHF CORNER DIRECTOR SYSTEM 
48" UHF Corner Reflector 63 TOTAL ACTIVE ELEMENTS 

22 Driven Elements 

31 Directors 

10 Reflectors 

Boom Length 136" 

Double Mast Clamp 

Includes UHF Power Pac 

Blue Boom - Gold Elements 

34" VHF CORNER DIRECTOR SYSTEM 
34" UHF Corner Reflector 43 TOTAL ACTIVE ELEMENTS 

Boom Length 78" 18 Driven Elements 

Double Mast Clamp 18 Directors 
Blue Boom - Gold Elements 7 Reflectors 
Correlator Phasing for Perfect Match and Increased Gain. 

28" VHF CORNER DIRECTOR SYSTEM 
28" UHF Corner Reflector 35 TOTAL ACTIVE ELEMENTS 
Boom Length 60" 14 Driven Elements 

13 Directors 

8 Reflectors 
Correlator Phasing for Perfect Match and Increased Gain. 

Blue Boom - Gold Elements 

POWER PAC PP800 For Additional UHF Gain 
For DC10 and 727 

10 Additional UHF Directors for DC10 & 727. 

P.O. Box 865, Highway 61 North 
Burlington, Iowa 52601 
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...for more details circle 110 on Reader Service Card 

SEPTEMBER 1975, ELECTRONIC TECHNICIAN/DEALER / 11 



 

GET 
SOMETHING 

EXTRA 
from 
CHEMTRONICS 
FREE! 
POPULAR 2 SIDED PROFESSIONAL 

ALIGNMENT TOOL WITH THESE 

CHEMTRONICS 

PRODUCTS 

l, 

eft 
le For Plastics 

tttl(A!d tie CItN 
Ail MAR V. 

`> MIRACLE TC5 

IMTHON 

NE W' 

OLOR 
UBE 

MOH TUNER Cif 

FAKE 

AN ULTRASONIC 
BATH IN A CAN 

At.lÄ'9.,9 concentrated SIX" 
s-« ee away dirt. Orease 

oxidation and "9,"*". 
Excellent for 

cleaning contacts 
NON ` lt,A1AMt61E 

NeT W Rae ors 

AVAILABLE 

FROM YOUR PARTICIPATING 

CHEMTRONICS 
DISTRIBUTOR 

dard commercial products. Significant 
ratings and characteristics data are 
given for each type to aid in the selec- 
tion of the optimum device for a par- 
ticular application. The Product Guide 
shows photographs of device packages 
and provides references to other RCA 
publications, RCA Solid State Divi- 
sion, Box 3200, Somerville, NJ. 08876. 

SPEAKER GRILLE REPLACEMENTS 

A new catalogue illustrates a pro- 
duct called Change-A-Grille-a self - 
stick acoustic fabric that is said to give 
a fresh appearance when applied to 
existing speaker grilles. Swatches of 
six basic patterns are attached to the 
catalogue and provide the retailer 
with exact reference as to the quality 
and high styling of fabrics. The 
catalogue illustrates how the fabrics 
are installed by the consumer, and 
how quick and simple the process is. 
Other lines of Mellotone grill fabrics 
are shown on the back cover of the 
catalogue. Mellotone Div. of Wendell 
Fabrics Corp., 1229 Broadway, New 
York, N.Y. 10001. 

POWER TUBE SELECTION CHART 

A wall chart, PWR - 572, tabulating 
RCA's recommendations for power 
tubes by power level and application is 
announced by RCA Electronic Com- 
ponents. This publication catalogs the 
various services by frequency from 
500 KHz to 1450 MHz and cross - 

references tube recommendations 
against power levels from ten watts to 
250 kilowatts. Special services are 
also tabulated. RCA Commercial En- 
gineering, Harrison, N.J. 07029. 

projection 
television 

Convert color TV 

to Giant 

Screen 

with the 

New 

MIAMI 

Projection TV Lens 
Send for further information including 
HV Boosters and Hi -efficiency screens. 

MIAMI PROJECTION 
TELEVISION 

304 N.E. 79th St., Miami, Florida 33138 
(305) 759.3124 
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Four good reasons 
to buy your next scope 

from Heath. 

Looking for a low cost oscilloscope with performance and 
features that will make it more than just a "visual voltmeter"? 
Well, your search is over. Heath has a new family of scopes 
that offer more performance per dollar than the industry has 
seen in years. 

Our 4510 is a dual trace 15 MHz scope that can display high- 
speed waveforms without losing the leading edge. Both verti- 
cal inputs have delay lines for complete waveform cisplay. 
Sensitivity is 1 mV over the entire bandwidth - and it will 
typically trigger on signals up to 45 MHz! Other features in- 
clude post -accelerated CRT for brighter trace and faster writ- 
ing speeds ... true X -Y operation ... and easy-to-;ervice 
design. And the best part is the low price. Only $569.95* kit, 
$775.00* assembled. 

Heath's 4530 sets a new standard for single trace scopes. And 
it's easy to see why. The DC -10 MHz bandwidth, sensitive 10 
mV input and TV coupling give you real versatility at a low 
price. It's one of the few single trace scopes available with 
two input channels -a calibrated X -input is provided or X -Y 
operation. Trigger circuits are digitally controlled, requiring 

HEATH 

Schlumberger 
Heath Compari 
Dept. 511-090 

ton Harbor, Michigan 45022 

only level control and slope switch adjustments. $299.95* 
kit, $420.00* assembled. 
The 4540 is probably the best general purpose triggered scope 
value available today. It can quickly provide an accurate dis- 
play of any waveform from DC to 5 MHz. Vertical input sensi- 
tivity is 20 mV with nine calibrated attenuator positions up to 
10 V/cm. Special TV coupling allows the 4540 to easily trigger 
on TV signals, making it an even more valuable service tool. 
Only $179.95* kit, $275.00* assembled and calibrated. 
The Heathkit 10-4560 now makes it possible for everyone to 
have a high performance scope. It offers DC -5 MHz band- 
width, 100 mV sensitivity, automatic triggered sweep from 20 
ms tc 200 ns/cm, external horizontal input. A great low-cost 
scope for general design and service work for the unbeliev- 
ably IOW price of $119.95*. 
Get complete information and specs on the above scopes, and 
all Heath instruments, in our latest Heathkit and Assembled 
Instruments catalogs. You may not be aware of what Heath 
instruments can do for you - and how little they cost. After 
all, we're not the industry standard ...yet. 

r 

ADDRESS 

Please send: My free Heathkit Catalog. 

My free Assembled Instruments Catalog. 

HEATH COMPANY, Dept. 24-09, Benton Harbor, Michigan 49022 

NAME 

CITY STAiE 

* IL ORDER P CES, F.O.B. F CTORV. 

LPRICES ANO SPECIFICATIONS SURJEOT TO CHANCE WITHOUT NOTICE. 
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7 

EK-469 
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Vector Pattern Analysis 
of Chroma Circuits 
By J. W. Phipps 

How the vector pattern is produced and what it can 
reveal about the operation of a color receiver 

If sinusodial signals at the same 
frequency and same amplitude but 
with a phase difference of 90 de- 
grees are applied respectively to 
the horizontal and vertical deflec- 
tion plates of a scope, a completely 
circular Lissajous pattern like 
that in Fig. lA will be produced on 
the scope screen. If the relative dif- 
ference in phase between the two 
signals is increased to 120 degrees, 
the scope pattern will become el- 
liptical in a diagonal direction, as 
shown in Fig. 1B. If the amplitude 
of either of the two signals is re- 
duced, the scope pattern again will 
become elliptical, as shown in 
Fig.'s 1C and 1D. Note that when 
the amplitude of the signal 
applied to the vertical deflection 
plate is reduced, the pattern be- 
comes elliptical in a horizontal di- 
rection (Fig. 1C) and, conversely, 
when the amplitude of the signal 
applied to the horizontal deflec- 
tion plate is reduced, the pattern 
becomes elliptical in a vertical di- 
rection (Fig. 1D). 

A chroma vector pattern is noth- 
ing more than a modified version 
of the circular Lissajous patterns 
in Fig. 1. It is produced by connect- 
ing the output of a keyed color -bar 
generator to the antenna termi- 
nals of a color TV receiver and 
then applying the receiver's R -Y 
signal to one of the vertical deflec- 
tion plates of a scope and the re- 
ceiver's B -Y signal to one of the 
horizontal deflection plates. And, 
as with the shape of the Lissajous 
patterns in Fig. 1, the shape of the 
envelope formed by the petals of 
the chroma vector pattern is de- 
pendent on the relative amplitudes 
and phases of the two signals 
which produce it. 

THE IDEAL VECTOR PATTERN 

An "idealized" chroma vector 
pattern and the R -Y and B -Y sig- 
nals which would produce it are 
shown in Fig. 2. These R -Y and 
B -Y signals are representative of 
those obtained from the picture 
tube control grids of a receiver in 
which the phase of the 3.58 -MHz 
reference subcarrier applied to the 
R -Y demodulator leads by 90 de- 
grees the phase of the reference 
subcarrier applied to the B -Y de- 
modulator. The resultant 90 - 
degree phase difference between 
the sine -wave envelopes formed 
by the relative amplitudes of the 
ten pulses in each of the two sig- 
nals, plus the fact that the peak - 
to -peak amplitudes of the two sig- 
nals are the same, theoretically 
produces a vector pattern whose 
petal tips form a completely circu- 
lar envelope. 

Also illustrated in Fig. 2 is the 
fact that each of the ten pulses in 
the R -Y and B -Y signals corres- 
ponds to a specific color bar and 
phase on the screen of the receiver 
and to a specific petal and phase in 
the vector pattern. (The two pulses 
represented by broken lines in the 
R -Y and B -Y signals in Fig. 2 
occur during the horizontal blank- 
ing and sync interval and, because 
they are blanked out in the re- 
ceiver, do not produce color bars or 
vector petals at the 330 -and 360/ 
0 -degree positions. However, the 
pulse at the 0 degree position is 
used as the burst signal, to sync 
the receiver's chorma reference 
subcarrier to the color -bar signal 
at the beginning of each horizon- 
tal trace.) 

Phase measurement in the vec- 
tor pattern begins with burst (0 

AMPLITUDE SAME 
90 PHASE DIFFERENCE 

AMPLITUDE SAME 
120 PHASE DIFFERENCE 

COVERT SIGNAL REDUCED 
90 PHASE DIFFERENCE 

HORIZ SIGNAL REDUCED 
90 PHASE DIFFERENCE 

Fig. 1-Representations of the common Lissa 
fous patterns produced by a scope when two 
different sinusodial signals with the same fre- 
quency but with different phases and amplitudes 
are applied to the horizontal and vertical deflec- 
tion plates. 

degrees position) and proceeds 
clockwise. The spacing between 
the centers of adjacent petals rep- 
resents a nominal phase differ- 
ence of 30 degrees, just as does the 
spacing between the centers of the 
color bars on the screen and the 
centers of the pulses in the R -Y 
and B -Y signals. 

If the chroma AFPC system of 
the receiver is properly adjusted, 
petal number 3, which represents 
R -Y, should be at the 90 -degree 
position when the tint control is in 
the middle of its rotational range 
and, because of the 90 -degree 
phase difference between the ref- 
erence subcarriers applied to the 
R -Y and B -Y demodulators in this 
particular receiver, petal number 
6, which represents B -Y, should be 
at the 180 degree position. Also, 
rotation of the tint control to its 
extreme CCW position should 
move the R -Y petal at least one 
petal position to the left of the 90 - 
degree point, and rotation of the 
tint control to its extreme CW pos- 
ition should move the R -Y petal at 
least one petal position to the right 
of the 90 -degree point. 

NORMAL VARIATIONS OF THE IDEAL 

To enhance flesh tones, in most 
late -model color chassis the phase 
differential between the chroma 
reference subcarriers applied to 
the chroma demodulators which 
produce the R -Y and B -Y signals is 
in excess of 90 degrees. Con- 
sequently, the normal vector pat - 
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Fig. 2-An ideal chroma vector pattern and the 
R -Y and B -Y signals which would produce it. 
Dotted lines illustrate the corresponding rela- 
lonships between the ten color bars displayed 

on the screen, the ten pulses of the R -Y and B -Y 
signals, and the ten petals of the vector pattern. 

terns produced by these chassis 
should be elliptical instead of 
round. This normal deviation from 
a completely circular vector pat- 
tern is illustrated in Fig. 3, which 
shows the normal pattern pro- 
duced by a color chassis ip which a 
105 -degree phase differential is 
employed between the X (R -Y) and 
Z (B -Y) demodulators. 

The same stipulations which 
apply to the position of the R -Y 
petal in Fig. 2 and its movement 
by the tint control also apply to the 
vector pattern in Fig. 3. However, 
in the pattern in Fig. 3 the sixth 
petal, which again represents 
B -Y, should be at about the 195 - 
degree position. 

GRID VS CATHODE DRIVE 

The vector patterns shown in 
Figs. 2 and 3, and variations of 
them, are produced by color re- 
ceivers in which the chroma and 
luminance (Y) are matrixed in the 
picture tube by application of the 
luminance signal to the cathodes 
of the picture tube and application 
of the chroma signals to their re - 

Fig. 3-Representation of the actual vector pat- 
tern produced by a color chassis in which the 
phase difference between the subcarriers 
applied to the X (R -Y) and Z (B -Y) demodulators 
Is 105 degrees. 

spective control grids. Con- 
sequently, the R -Y and B -Y chro- 
ma signals used to produce the 
vector patterns for such receivers 
are obtained from the connections 
to the picture tube control grids. 
(Test leads equipped with lead - 
piercing alligator clips can be used 
to pick off the R -Y and B -Y signals 
from the solid red and solid blue 
control grid wires, respectively.) 

In some color receivers the 
luminance and chroma signals are 
matrixed in the chroma demod- 
ulators. The combined signals 
then are applied to the cathodes of 
the picture tube, and only a DC 
potential is applied to the control 
grids. Consequently, the R -Y and 
B -Y signals required for produc- 
tion of the vector patterns of these 
receivers are obtained from the re- 
spective cathode connections to 
the picture tube. (First, however, 
the luminance signal must be 
bypassed to ground via a 10- to 
25-mfd capacitor at some point 
preceding the chroma demod- 
ulators. The outputs of the red and 
blue demodulators then will be the 
required R -Y and B -Y signals, re- 
specively.) 

Because the R -Y and B -Y sig- 
nals obtained from the picture 
tube cathodes are 180 degrees out 
of phase with the R -Y and B -Y sig- 
nals obtained from the picture 
tube control grids of other receiv- 
ers, the normal vector patterns of 
these "cathode -driven" receivers, 
one of which is shown in Fig. 4, are 
upside down and reversed com- 
pared to those produced by "grid - 
driven" receivers. 

The same stipulations which 

Fig. 4-Representation of the actual vector pat- 
tern produced by a color chassis in which the 
phase difference between the red lind 
bluemodulators Is 116 degrees and the R -Y and 
B -Y signals are obtained from the cathode con- 
nections of the picture tube. 

applied to the positions of the R -Y 
petal and its movement by the tint 
control and the relative positions 
of the R -Y and B -Y petals in Figs. 
2 and 3, also apply to the vector 
pattern in Fig. 4, except that the 
normal phase positions of the pet- 
als in Fig. 4 are 180 degrees differ- 
ent than those in Figs. 2 and 3. 

From the preceding discussions 
about the vector patterns in Figs. 
2, 3 and 4, it is apparent that the 
normal overall envelope shape 
and the relative positions of the 
third and sixth petals of the vector 
pattern produced by a particular 
chassis are dependent on the fol- 
lowing design characteristics: 

1) The phase difference between 
the reference subcarriers applied 
to the two chroma demodulators 
which produce the R -Y and B -Y 
signals 

2) The relative amplitudes of the 
R -Y and B -Y signals 

3) Which element of the picture 
tube guns the R -Y and B -Y signals 
drive. 

CONNECTIONS AND ADJUSTMENTS 

Because the relative phases and 
amplitudes of the R -Y and B -Y 
signals are two of the three princi- 
pal design factors which deter- 
mine the overall shape of the vec- 
tor pattern, it is essential that the 
scope used for display does not 
cause any significant shift in the 
relative phases and the relative 
amplitudes of the two signals. For 
this reason, when a single -trace 
scope is used for vector display, the 
vertical and horizontal amplifiers, 
which in most scopes have differ- 
ent frequency responses, gains 
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and phasing, are not used. In- 
stead, the R -Y and B -Y signals are 
applied directly to the respective 
deflection plates of the scope. Not 
only do the direct -to -deflection 
plate connections bypass the 
phase and gain differences which 
exists between the two scope 
amplifiers, but they also provide 
higher input impedances and 
lower capacitive reactances. Con- 
sequently, because there is less 
loading of the chroma circuits, 
there is less probability of distort- 
ing the relative amplitudes and 
phases of the R -Y and B -Y 
signals-distortion that would 
produce a misleading display. 

Some of the newer dual -trace 
scopes are equipped with provi- 
sions which, in the X -Y (vec- 
torscope) mode of operation, con- 
nect the output of the channel 2 
vertical amplifier to the horizon- 
tal deflection plates. The R -Y sig- 
nal then is applied to the input of 
the Channel 1 vertical amplifier, 
which drives the vertical deflec- 
tion plates, and the B -Y signal is 
applied to the input of the Channel 
8 vertical amplifier. Because no 
significant phase difference exists 
between the two amplifiers and 
because the gain of the two 
amplifiers can be equalized by ad- 
ustment of their respective gain 
.ontrols, no significant phase or 
amplitude distortion is introduced 
into the vector display. 

VECTOR INTERPRETATION 

After the equipment connec- 
tions have been made and before 
attempting to analyze the resul- 
tant vector pattern, be sure -the fol- 
lowing conditions have been met: 
1) Receiver on an unused channel 
and properly fine tuned 
2) Tint control in the middle of its 
rotational range 
3) Color -bar generator color level 
control at 100 percent position, or 
mid point of rotational range 
4) Receiver color level set to pro- 
duce normal saturation of dis- 
played color bars. (Excessive 
chroma level will distort the vec- 
tor pattern.) 

As stated previously, the nor- 
mal overall shape of the envelope 
formed by the tips of the vector 
petals is dependent on 1) the rela- 
tive peak -to -peak amplitudes of 
the R -Y and B -Y signals, and 

2) the phase difference between 
the reference subcarriers applied 
to the chroma demodulators which 
produce the R -Y and B -Y signals. 
These "design factors" usually can 
be determined by referring to the 
service literature. 

If the R -Y and B -Y amplitudes 
are the same and the designed -in 
phase difference between subcar- 

Fig. 5-Insufficient amplitude of the B -Y signal 
caused the vertically elliptical shape of this 
normally round vector pattern. 

Fig. 6-Insufficient amplitude of the R -Y signal 
caused the horizontally elliptical shape of this 
normally round vector pattern. 

Fig. 7-Insufficient amplitude of both the R -Y 

and B -Y signals caused this abnormally small 
vector pattern. 

riers is 90 degrees, the normal 
overall shape of the vector en- 
velope should be circular, with the 
third (R -Y) petal at the 90 -degree 
position and the sixth (B -Y) petal 
at the 180 -degree position, as 
shown in Fig. 2. 

If the R -Y and B -Y amplitudes 
are the same and the designed -in 
phase difference between subcar- 
riers is in excess of 90 degrees, for 
example, 105 degrees, the normal 
overall shape of vector envelope 
should be elliptical in a diagonal 
direction, with the third (R -Y) 
petal at the 90 -degree position and 
the sixth (B -Y) petal at the 195 - 
degree position, as shown in Fig. 3. 
For subcarrier phase differences 
in excess of 105 degrees, the over- 
all shape of the vector envelope 
should be correspondingly more el- 
liptical in a diagonal direction 
and, with the position of the third 
(R -Y) petal at the 90 -degree posi- 
tion, the sixth (B -Y) petal should 
be slightly beyond the 195 -degree 
position (or a position which cor- 
responds to the 90 degrees of the 
R -Y signal plus the subcarrier 
phase difference employed in that 
chassis design.) 

If the overall shape of the vector 
envelope does not approximately 
correspond to the preceding "nor- 
mal" criteria but both the R -Y and 
B -Y petal positions do, with a 
scope check the peak -to -peak 
amplitudes of the R -Y and B -Y 
signals. A pattern envelope shape 
like that in Fig. 5 indicates insuf- 
ficient B -Y amplitude (reduced 
horizontal amplitude). Converse- 
ly, a pattern envelope shaped like 
that in Fig. 6 indicates insufficient 
R -Y amplitude (reduced vertical 
amplitude). An abnormally small 
pattern like that in Fig. 7 indi- 
cates that both the R -Y and B -Y 
amplitudes are insufficient, possi- 
bly caused by incorrect adjust- 
ment of the color level controls of 
the color -bar generator and/or re- 
ceiver or by a weak chroma band- 
pass amplifier. 

If the third (R -Y) and sixth 
(B -Y) petals are not properly 
positioned as described previously 
or can be positioned correctly only 
by rotating the tint control to 
either of its extremes, first per- 
form a chroma AFPC adjustment 
in accordance with the manufac- 
turer's instructions. If this fails to 
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correctly position the R -Y and B -Y 
petals and produce a normally 
shaped vector pattern, check the 
chroma bandpass alignment. 

A whirling pattern like that in 
Fig. 8 indicates that the 3.58 -MHz 
reference subcarrier oscillator is 
out of sync. First, adjust the re- 
ceiver's horizontal hold control. If 
this fails to produce a stationary 
vector pattern, perform a color 
sync adjustment in accordance 
with the manufacturer's instruc- 
tions while using the vector pat- 
tern as a null indicator. (As the 
color sync is brought into correct 
adjustment, the rotation of the 
vector pattern will slow down and, 
once the adjustment is completed, 
it will stop completely.) 

Up to this point, we have been 
concerned principally with obtain- 
ing a stable vector pattern in 
which the relative positions of the 
third (R -Y) and sixth (B -Y) petals 
and the overall envelope shape 
correspond to those which nor- 
mally should be produced by the 
particular chassis design being 
tested. Because the normal devia- 
tions of these two characteristics 
from one chassis design to another 
are predictable, they are relatively 
easy to evaluate. 

However, because the precise 
shapes of the petals in a vector 
pattern are dependent on so many 
inter -related variables, it is im- 
possible to predict accurately that 
a certain petal shape is normal for 
a certain chassis design. Never- 
theless, there are a few general 
guidelines and standards against 
which the shapes of the vector pet- 
als of all chassis designs can be 
evaluated. 

The shapes and widths of the 
vector petals are determined by 
the shape, width, relative ampli- 
tudes and relative timing of the 
corresponding R -Y and B -Y 
pulses, which, in turn, are deter- 
mined principally by the 
bandwidths of the video IFs, 
chroma bandpass amplifiers and 
related chroma demodulator sys- 
tems. 

If the bandwidth of the video 
IFs and/or chroma bandpass 
amplifiers is reduced, either by 
misalignment or by a circuit de- 
fect, the edges of the R -Y and B -Y 
pulses will become more rounded 
and the relative timing between 

corresponding pulses of the two 
signals will deviate from normal. 
The net effects of these two ab- 
normalities are 1) curvature of the 
sides and 2) rounding off of the 
tops of some or all of the vector 
petals. If the bandwidth is radi- 
cally reduced, the tops of the vec- 
tor petals will become completely 
round and the sides will become 

Fig. 8-An cut -of -sync chroma reference oscil- 
lator causes rapid rotation of the vector pattern. 

Fig. 9-Excessively carved and overlapped pet- 
als, as illustrated heie, are usually caused by 
reduced bandwidth of the chroma bandpass 
amplifier. 

Fig. 10-Abnormal curvature of the baseline of 
the R -Y and/or B -Y signals, as illustrated here in 

an R -Y signal, causes the normally round center 
of the vector pattern to become elliptically 
shaped. 

curved to such an extent that some 
or all of the petals will overlap, a 
slight case of which is shown in 
Fig. 9. 

Although no color receiver is 
capable of producing vector petals 
whose tops and sides are perfectly 
straight like those of the ideal vec- 
tor pattern in Fig. 2, there should 
be some flatness at the top of the 
petals and the curvature of the 
sides of the petals should be rela- 
tively symmetrical and should not 
extend to the point that the sides 
of the petals overlap. 

The ideal vector in Fig. 2 also 
reveals that theoretically the area 
at which the petals nearly con- 
verge in the center of the pattern 
should form a circular pattern. 
This "inner" pattern is indicative 
of the flatness of the baselines of 
the R -Y and B -Y signals. Any ex- 
cessive curvature of the baseline 
of either or both of these signals, 
such as that of the baseline of the 
R -Y signal in Fig. 10, will cause 
the inner pattern to be elliptical 
instead of round. A prime cause of 
base line curvature is insufficient 
bandwidth of the corresponding 
chroma demodulator circuit. 

LIMITATIONS OF VECTOR USAGE 

The preceding descriptions of 
the general characteristics of 
chroma vector patterns is in- 
tended only as an introduction to 
their use as a diagnostic aid. The 
fact that vector analysis usually 
can be accomplished without re- 
moval of the chassis from the 
cabinet, plus the fact that the pre- 
dictable characteristics of the vec- 
tor pattern can tell you more about 
the overall operation of the 
chroma circuits than any other 
single test, makes chroma vector 
analysis a time -saving diagnostic 
procedure. In addition, it also can 
be used as an accurate and conve- 
nient indicating device during 
color sync and chroma AFPC ad- 
justments. 

However, because some of the 
characteristics of the vector pat- 
tern, particularly the precise 
shape and widths of the petals, are 
dependent on so many interde- 
pendent variables, in my opinion 
the vector pattern should not be 
used as an indicating device dur- 
ing chroma take-off and bandpass 
alignment procedures. 
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TV service technicians 
name Zenith for the two things 

you want most in color TV. 

I.Bàt Picture. 
In a recent nationwide survey of independent 
TV service technicians, Zenith was named, 
more than any other brand, as the color TV 
with the best picture. Question: In general. 

of the color TV brands 
you are familiar with. 
which one would you 
say has the best overall 
picture? 

Answers: 
Zenith 36% 
Brand A ...20 % 

Brand B 10% 
Brand C 7% 
Brand D 6% 
Brand E 3% 
Brand F 2% 
Brand G 2% 

Brand H 2% 

Brand I 1% 

Other Brands 3% 
About Equal 11% 
Don't Know 4% 

Note: Answers total over 100% 
due to multiple responses. 

II. Fewest Repairs. 
In the same survey, the service technicians 
named Zenith as the color TV needing the 
fewest repairs. By nore than 2 -to -1 over the 
next brand. 

For survey details, write 
to the Vice President, 
Consumer Affairs, Zenith 
Radio Corporation, 
1900 N. Austin Avenue, 
Chicago, IL 60639. 

yEN/ry 100% SOLID-STATE 

CH 'OAAA< LOO 
The quality gces in Detore the name goes on. 

Question: In general. 
of the color TV brands 
you are familiar with. 
which one would you 
say requires the few- 
est repairs? 
Answers: 
Zenith 38% 
Brand A 15% 

Brand C 8% 

Brand D 4% 

Brand B 3% 

Brand I 2% 

Brand F 2% 

Brand E 2% 

Brand G 1% 

Brand H 1% 

Other Brands, 4% 

About Equal 14% 

Don't Know 9% 

The BordeaLx Country French style, with beautiful 
simulated wood finish and genuine wood veneer 
top. Model S32569P.. Simulated picture. 



Fig. 1-Rear view of Zenith's new 13 -inch (diagonal) TV set which employs 
a new modular, solid-state 13GC10 color chassis and a new in -line, 
110 -degree picture tube. 

Fig. 2-Removal of the Sync/AGC and Vertical Modules provides easy 

access to the vertical -output transistors without removing the chassis. 

Zenith Color TV 1976 
By Joseph Zauhar 

A new small -screen color TV set and 
a ZOOM control feature which enlarges the picture 

approximately fifty percent are highlighted in 

the company's 1976 TV line 

Zenith's small -screen receivers, 
the company's first, employ the 
new 13GC10 color TV chassis and 
a new 110 -degree picture tube sys- 
tem. Also offered is an 18 -position, 
one -knob tuning system which 
provides twelve VHF channel pos- 
itions and six UHF positions. 
There is also a Space Command 
model which has a channel -skip 
feature. In addition to this feature, 
any of the 18 positions can be 
programmed to turn off the TV set. 

13GC10 Color TV Chassis 

The 13GC10 chassis employed 
in the new 13V (13 -inch diagonal 
screen size) receivers, Fig. 1, uses 
a vertical, integrated, modular 
chassis and a new in -line picture 
tube. The high -voltage system 
provides 25 kv of second anode 
voltage for the picture tube. 

To gain access to circuitry not 
located on the modules or vertical 
portion of the chassis, the chassis 
can be lowered to a 45 -degree posi- 
tion. The vertical -output transis- 
tor heat sink and associated cir- 

cuitry are mounted on the vertical 
section of the chassis, just below 
the picture tube neck. Access to 
the pair of vertical -output transis- 
tors mounted behind the modules 
is simplified by the removal of the 
AGC/Sync and vertical modules, 
as shown in Fig. 2. 

Power Supply Module 

The power supply module (Fig. 
3) used in this chassis is similar to 
the one used in Zenith's E and F 
line receivers, in that it incorpo- 
rates the Voltage Regulator 
Transformer. 

The primary winding circuit 
breaker used in the F -line receiv- 
ers has been replaced with a 1.7 - 
ampere chemical fuse. The fuse is 
located on the lower left side of the 
vertical chassis, for ease of re- 
placement. 

Video Output Module 

The new color picture tube 
employs what is commonly called 
a unitized gun. It has the three G1 
control grids and three G2 screen 

Photos and illustrations supplied through the courtesy of Zenith Radio Corp. 

grids connected internally. A 
single lead is brought out for a 
common set of G1 grids and 
another for the common set of G2 
grids. This construction precludes 
the conventional method of set- 
ting cutoff since the G2 grids can 
no longer be adjusted indepen- 
dently. 

To simplify black -and -white 
tracking without adding addi- 
tional controls, a new circuit was 
designed which reduces the num- 
bers of adjustments to four. 

The basic principle employed 
makes use of the fact that the gain 
of any one gun will be inversely 
proportional to its cutoff voltage. 
The gun with the higher cutoff re- 
quirement will also require more 
drive by a predictable amount. 
The circuit in Fig. 4 employs this 
principle. The controls in the 
emitters of each of the output 
transistors adjust both the cutoff 
and the gain of the three stages. 
The fourth control is the master 
G2 control, which is common to all 
three grids. 

The luminance signal is com- 
mon to the bases of each driven 
stage, and the outputs at each col- 
lector are standard R G and B sig- 
nals. These signals are used to 
drive the bases of the three output 
stages, Q1202, Q1204 and Q1206, 
which are connected in common - 
emitter configurations. 

The Video Output Module, Fig. 
5, is mounted on the picture tube 
socket. 

Vertical Module 

The vertical deflection system 
employed in the 13GC 10 chassis is 
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Fig. 3-The Power Supply Module is similar to 
the one used in Zenith's E -and F -Line receivers, 
and is used in conjunction with a Voltage Reg- 
ulator Transformer. 

Fig. 4-The controls In the emitters of each of 
the video -output transistors simultaneously ad- 
just both the cutoff and the gain of the three 
stages. 

a modified version, both electri- 
cally and mechanically, of the ver- 
tical module used in the previous 
E -and F -lines. The basic differ- 
ences in these two modules are 
shown in Fig. 6 and include: 1) in- 
creased power output to permit 
scanning of the 110 -degree deflec- 
tion system. 2) Elimination of the 
necessity for a yoke fuse. 3) An 
AC -coupled system with familiar 
servicing characteristics and fail 
safe operation. 4) Decreased yoke 
impedance, which decreases yoke 
current without the necessity of 
increasing the power supply volt- 
age. 

In -Line Picture Tube and Associated 
Sweep/Convergence Circuits 

The 13GC10 chassis used in the 
new 13V receivers employ a new 
110 -degree in -line picture tube 
and associated sweep and con- 
vergence circuits. 

The picture tube is of the 
small -neck (29 mm), in -line con- 
cept with the neck components 
mounted in a conventional man- 
ner for simplified adjustments. 

The 110 -degree system offers 
several advantages: the picture 
tube is 3.8 inches shorter than a 
90 -degree delta system with equal 

Fig. 5-The new 9-121 Video Output Module, which makes possible a simplified b/w tracking 
procedure, is mounted on the picture tube socket. 

screen size. The electron beam 
travels a shorter distance to the 
screen, resulting in a smaller spot 
size for a given beam current, pro- 
viding better picture detail. 

Convergence of the electron 
beams of the two outside guns 
(blue and red) upon the beams of 
the center gun (green) is ac- 
complished by the adjustment of 
the Static/Purity Device (Fig. 7). 
This is made possible because the 
convergence errors on both sides of 
the screen are equal in the in -line 
system. Since the phosphor stripes 
on the screen are continuous, no 
convergence correction in the ver- 
tical direction is needed. As a re- 
sult, the number of dynamic con- 
vergence controls have been re- 
duced, from the twelve controls 
used in the delta -gun system to 
just three used in the new in -line 
system. 

ZOOM Picture Enlargement Function 

Another new innovation added 
to Zenith's new color TV line is the 
Space Command 1000 with a 
ZOOM (picture enlargement) fea- 
ture. It allows an instant close-up 
at the viewers fingertip by press- 
ing the ZOOM button on the hand 
transmitter. 

When the ZOOM button is 
pressed, an instantaneous expan- 
sion of both the horizontal and 
vertical size of the picture occurs. 
Enlargement of the center of the 
raster is accomplished by increas- 
ing both the horizontal and verti- 
cal currents through the yoke 
windings. 

Expanding the picture created 
some problems in overall picture 
quality which had to be "designed 
out." For one thing, the color level 
and contrast seemed weaker. Also, 
because the picture tube beam is 
deflected to the funnel around the 
sides and the top and the bottom of 
the picture tube, it is reflected 
back onto the face of the tube, 
creating a dim white haze. To 
overcome these problems, in- 
creased contrast and color levels 
are produced during the "ZOOM" 
mode of operation, and the hori- 
zontal and vertical blanking are 
widened, to eliminate the re- 
flected beam. 

ZOOM Relay Circuit 

A schematic diagram of ZOOM 
Module 9-126 is shown in Fig. 8. 
During normal -size picture opera- 
tion, the ZOOM module does not 
affect the operation of the TV set. 
When the ZOOM button on the 
SC1000 transmitter is pressed, 
the drive stage of the Space Com- 
mand Module is energized, per- 
mitting current to flow through 
relay coil K301. The resultant 
magnetic field closes four sets of 
contacts, which "energize" the cir- 
cuits that accomplish the action 
required for the ZOOM function. 
The relay circuit in Fig. 8 is shown 
with the relay contacts in the 
ZOOM position. 

The contacts shown on the bot- 
tom of the schematic, labeled 
"Horizontal Size," removes the 
parallel connection of two 
capacitors -a .27-microfarad and 
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a .1-microfarad capacitor, leaving 
only the .1-microfarad capacitor in 
the horizontal circuit of the deflec- 
tion yoke. A wider deflection of the 
beam in a horizontal direction is 
thus provided. 

Increase of the vertical deflec- 
tion is accomplished by another 
set of contacts labeled "Vertical 
Size" and "ZOOM LIGHT." For 
picture enlargement, two of these 
contacts close and connect + 130 
volts to the 220 K resistor and a 
diode to terminal U18 of the verti- 
cal module of the TV chassis. This 
places the 220 K resistor in paral- 
lel with the fixed 330 K resistor. 
The RC time constant is now de- 
creased, increasing the vertical 
sweep height. This contact also il- 
luminates the ZOOM indicator 
light on the front panel of the TV 
set. 

Another set of contacts, called 
"Contrast Enhance", are closed in 
the ZOOM mode of operation, add- 
ing two resistors in the contrast 
control circuit. The video signal 
level is thus increased and coupled 
on through to the picture tube. 

The remaining contacts of relay 
K301 activate the "Color En- 
hance" circuit. During the en- 
largement operation, a 12 K resis- 
tor, R311, is switched across the 
tap on the color level control. This 
connection reduces the voltage on 
terminal U4 of the Chroma Mod- 
ule, increasing the chroma level. 

When the TV receiver operates 
in the non -ZOOM mode, relay 
K301 causes the "Color Enhance" 
contacts to be in the position 
which grounds the base of transis- 

tor Q303. As a result, transistor 
Q303 is cutoff, thereby killing the 
output signal and permitting 
normal blanking pulse operation. 

Other circuitry on the Relay 
Circuit Module widens the verti- 
cal and horizontal blanking 
pulses. Positive -going synchroniz- 
ing pulses enter the module at pin 
U4. These pulses are integrated by 
R303, R304, and C301, resulting 
in a sawtooth waveshape. The 
positive portion of this wave is 
coupled through CR305 to the 
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Fig. 6-The 9-120 Vertical Module is similar to 

the one employed in the previous E -and F -line 
chassis but with some electrical and mechanical 
modifications. 
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Fig. 8-Schematic diagram of the 9-126 Horizontal and Vertical 
ZOOM Module. 

Fig. 7-Shown here 
are the components 
mounted on the neck 
of the new in -line 
color picture tube. 

base of transistor Q301, and is 
amplified and inverted by Q301. 
The negative portion of the saw - 
tooth wave is coupled through 
CR304 to the collector of Q301. As 
a result, there are two negative - 
going signals per cycle, separated 
in time, on the base of Q302. This 
combination signal is amplified 
and inverted by transistor Q302, 
and is then applied to the input of 
the final stage, transistor Q303, 
which is an emitter -follower cir- 
cuit. The output signal from ter- 
minal W3 is coupled to terminal 
W1 of the Luminance Module, cut- 
ting off the second video amplifier 
during the two positive pulse in- 
tervals. This action effectively 
cuts off the picture tube beam at 
the same time. The normal hori- 
zontal blanking pulse through 
terminal W1 of the Video Output 
Module cuts off the beam during 
the period between the pulses 
from the ZOOM module. 

The result is a continuous, very 
wide blanking interval that per- 
mits beam conduction only within 
the horizontal limits of the picture 
tube. 

A vertical sawtooth is received 
at Terminal W1 of the module. 
The positive portion of this saw - 
tooth is coupled through diode 
CR302 to the base of transistor 
Q301, while the negative portion 
is coupled to the collector of tran- 
sistor Q301. The rest of the circuit 
operates the same as for the hori- 
zontal signals. The widened verti- 
cal blanking pulse cuts off the pic- 
ture tube beam during the vertical 
overscan. 

SC100 18 -Position Tuning System 

The SC100 18 -Position Tuning 
continued on page 55 

Fig. 9-The 18 -Position Electronic Tuning System permits the selection of 

either VHF or UHF channels with one tuning knob. 
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Technician 
Productivity & 
Incentive Pay 

Realistic approaches to measuring 
and improving the productivity 

of your technicians By J.W. Phipps 

The principal product 
of an electronic service 
business is service labor 
manhours, and the "raw 
material" from which 
this product is "pro- 
duced" is the time for 
which the shop pays the 
technicians it employs. 

In any business, the 
more product that can be 
produced from a given 
amount of raw material 
and labor manhours, the 
larger the profit margin. 
This business principal, 
called productivity, also 
applies to electronic ser- 
vice businesses: The 
more of an electronic 
technician's payroll time 
that can be billed directly 
to customers at the 
shop's hourly service 
labor rate, the more net 
profit the shop will 
realize from its invest- 
ment in the technician's 
time. 

One realistic method 
of measuring the produc- 
tivity of a technician is 
illustrated in Table 1. 
The total number of 
hours for which a techni- 
cian has been paid dur- 
ing a specific period is 
multiplied by the hourly 
service labor rate the 
shop charges its custom- 
ers. The resultant prod- 
uct is the total gross ser- 
vice labor income the 
technician would have 
produced for the shop 
during the period if every 
hour for which he was 
paid could have been 
billed directly to custom- 
ers at the shop's hourly 

service labor rate. This 
potential shop income 
then is divided into the 
gross service labor in- 
come the technician ac- 
tually produced for the 
shop during the period. 
The resultant quotient is 
a decimal expression 
which, when converted 
to a percentage expres- 
sion by moving the deci- 
mal point two places to 
the right, reveals pre- 
cisely what percentage of 
the potential gross in- 
come the technician pro- 
duced for the shop. 

As an example, as- 
sume that a shop em- 
ploys two "outside" tech- 
nicians, who we shall call 
Tech A and Tech B, and 
that the hourly service 
labor rate the shop owner 
must charge his custom- 
ers to recover expenses 
and realize a reasonable 
return on his investment 
is $20 per hour. Further 
assume that during a 
four -week period the 
shop owner pays .each 
technician for 160 hours 
of service labor and, dur- 
ing this period, Tech A 
produces $2400 of gross 
service labor income for 
the shop and Tech B pro- 
duces $1600. As shown in 
Table 2, the maximum 
potential service labor 
income the shop would 
have realized from each 
tech during this period, if 
100 percent of each tech- 
nician's payroll time 
could have been billed 
directly to customers is 
(160 hrs. x $20), or 

John Sperry, Lincoln, Nebraska, owner/manager of Sperry TV, a home 
entertainment electronic servicing business which is presently grossing 
about $800,000 annually. Sperry is also the developer and publisher of "TV 
& Radio Tech's Guide To Pricing," a comprehensive flat -rate pricing 
system which will be analyzed in an upcoming issue of ET/D. 

$3200. The percentage of 
potential service labor 
income actually realized 
from Tech A is ($2400 
$3200), or 75 per cent, 
and that from Tech B is 
($1600 _ $3200), or 50 
percent. 

Why wasn't our hypo- 
thetical shop able to di- 
rectly bill customers for 
100 percent of each tech- 
nicians payroll time? 
Why was Tech A 25 per- 
cent more productive 
than Tech B? 

The answer to the first 
question is obvious: a 
technician's time spent 
on coffee breaks, loading 
and unloading service 
trucks, completing "pa- 
perwork," illness (if you 
provide paid "sick leave" 
time), parts handling, 
training sessions, and 
paid vacations and holi- 
days, all reduce the per- 
centage of each techni- 
cian's time that can be 
directly billed to custom- 
ers. 

The answer to the sec- 
ond question is less obvi- 
ous. The difference in the 
productivity of the two 
technicians might be at- 
tributable to the fact that 
Tech A is more skilled 
than Tech B. If this is the 

reason and if the shop 
uses flat -rate pricing for 
all servicing, Tech A 
should be able to com- 
plete more jobs per 
hours, day, week and 
month than Tech B and, 
consequently, should 
produce more service 
labor gross revenue for 
the shop than Tech B. (If 
the shop uses strictly 
hourly pricing, any dif- 
ference in skill between 
Tech A and Tech B would 
probably cause less of a 
difference in the service 
labor gross revenue pro- 
duced by the two because 
the cost of the additional 
time required by Tech B 
to complete a job would 
merely be passed on to 
the customer.) Also, if 
Tech A is more skilled 
than Tech B, it is very 
probable that Tech B's 
callback rate is higher 
and, therefore, a greater 
percentage of his time is 
spent on non -revenue - 
producing "make goods." 

Another possible rea- 
son for Tech A being 
more productive than 
Tech B is attitude. Tech A 
might be conscientious 
and "self -motivated" 
while, conversely, Tech 
B's attitude toward his 
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TABLE 1 

Computation Of 
Technician Productivity 

Technician Shop Hourly 
Wage x Service Labor 
Hours Rate 

Actual Shop Gross Income 
Produced By Technician 

Technician's Potential Shop 
Gross Service Labor Revenue 

Technician's 
= Potential 

Shop Gross 
Service Labor Revenue 

x 100 = Technician's 
Productivity (%) 

job might be "I get paid 
for eight hours work 
whether I hurry or not, so 
why hurry." 

If a difference in skill is 
the principal reason for 
the difference in the pro- 
ductivity of the two tech- 
nicians, the obvious solu- 
tion is to improve Tech 
B's proficiency by addi- 
tional training, which, 
unless Tech B can be 
"motivated" to obtain the 
required training after 
hours and at his own ex- 
pense, will require 
further investment in 
him by the shop. 

Regardless of whether 
the difference in produc- 
tivity of Tech A and Tech 
B is the result of a differ- 
ence in skill or the result 
of a difference in at- 
titude, or a combination 
of the two, improving the 
proficiency of Tech B un- 
doubtedly will require 
some form of motivation. 
Merely telling Tech B 
that he has to produce 
more if he wants to re- 
tain his job might be ef- 
fective if a poor attitude 
is the only reason for his 
low productivity, but if 
the reason is a combina- 
tion of poor attitude and 
lack of skill, he might try 
harder but, because of 
insufficient skill, the net 
result probably will be 
more callbacks and a 
frustrated technician, 
neither of which will put 
more dollars in the shop 
till. And telling him that 
you expect him to obtain 
additional training on 
his own time and at his 

own expense probably 
will aggravate any exist- 
ing attitude problem un- 
less he can see that his 
additional investment in 
his job will produce a re- 
turn in the form of in- 
creased personal income 
for him in the immediate 
future. 

One form of motiva- 
tion which in most cases 
seems to work for both 
the technician and the 
shop is some form of in- 
centive pay program. If a 
technician knows that 
his personal income is di- 
rectly proportional to the 
amount of service labor 
revenue he produces for 
his employer, he will re- 
gard his time and his 
skill as his investment in 
his own income, not just 
in his employer's income. 
Consequently, he proba- 
bly will use his time 
more efficiently and will 
be more receptive to the 
idea of obtaining what- 
ever training is required 
to become and remain 
proficient, even if some 
or all of the time and cost 
involved is at his own ex- 
pense. And, equally as 
important, his potential 
personal income is not 
limited to the hours he 
works multiplied by the 
hourly rate his employer 
pays him; instead, it is 
limited principally by his 
own efficiency and skill. 

AN ACTUAL EXAMPLE 

One of the most realis- 
tic of the technician in- 
centive pay programs 
with which I am familiar 

TABLE 2 
Sample Computations Of Technician 

Productivity 

TECH "A": 
160 Wage Hours 
For Which Paid 

x $20 Per Hour 
Shop Service 
Labor Rate 

$2400 Actual Gross Revenue 

$3200 Potential Gross Revenue 

TECH "B": 
160 Wage Hours 
For Which Paid 

= $3200 
Potential 
Shop Service 
Labor Revenue 
From Tech "A" 

x 100 = 75% Technician Productivity 

x $20 Per Hour = $3200 
Shop Service Potential 
Labor Rate Shop Service 

Labor Revenue 
From Tech "B" 

$1600 Actual Gross Revenue 

$3200 Potential Gross Revenue x 100= 50% Technician Productivity 

is that developed and 
used by John Sperry, 
Lincoln, Nebraska, 
Owner/manager of Sper- 
ry TV, a home enter- 
tainment electronic ser- 
vicing firm which is 
presently grossing about 
$800,000 a year. (Sperry 
also is the developer and 
publisher of TV & Radio 
Tech's Guide To Pricing, 
a comprehensive flat - 
rate pricing system 
which will be analyzed in 
an upcoming issue of 
ET/D.) 

Sperry presently em- 
ploys nine outside ser- 
vice technicians, all of 
whom are on his techni- 
cian incentive pay pro- 
gram. (Sperry's ten 
bench technicians are 
not on the incentive pay 
plan.) 

Under Sperry's incen- 
tive pay plan, because of 
Federal Wage & Hour 
Law restrictions outside 
technicians do not re- 
ceive a guaranteed wage; 
instead, each is paid a 
percentage of the actual 
gross service labor reve- 
nue he produces for the 
shop. However, before 
the technician's percent- 
age of gross service labor 
revenue is computed, two 
"adjustments" are made 

to the amount for which 
he receives a commis- 
sion: callback debits and 
callback credits. 

Sperry defines a call- 
back as "any service call 
made by the technician 
which cannot be charged 
to a customer during the 
shop's guarantee period." 

A callback debit is the 
cost incurred whenever a 
non -revenue -producing 
callback has to be per- 
formed on a job for which 
an outside technician is 
directly responsible. The 
total cost of all such 
callbacks during the in- 
centive pay period is de- 
ducted from the respon- 
sible technician's gross 
service labor revenue be- 
fore his commission is 
computed. 

A callback credit, 
equal to the amount 
which normally would be 
received by the shop for 
the call if it were not a 
non -revenue -producing 
callback, is given a tech- 
nician whenever he per- 
forms such a callback on 
a job for which either he 
or another technician is 
directly responsible. The 
total of all such callback 
credits is added to a 
technician's gross ser- 
vice labor revenue before 
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his commission is com- 
puted. 

Thus, a technician al- 
ways receives both a 
callback credit and an 
equal callback debit for 
each callback on his own 
work, but, as will be 
explained subsequently, 
his total callback debits 
affects his callback debit 
percentage, which is 
used to compute his 
commission rate. 

Each technician's rate 
of commision is depen- 
dent on the percentage of 

callback debits he in- 
curred during the pay 
period. This rate -of - 
commission -determining 
factor is called the tech- 
nician's percentage of 
callback debits and, as 
shown in Table 3, is re- 
computed each pay 
period by adding to- 
gether his actual gross 
service labor revenue 
and callback credits for 
the period and then di- 
viding this sum into the 
total callback debits he 
incurred during the 

TABLE 3 
Computations Of Technician's 

Percentage Of Callback 
Debits And Commission Rate 

CALLBACK DEBITS = Percentage 

Actual Gross Service of Debits 
Labor Revenue Produced + Callback Credits 

COMMISSION RATE (%) 
42 
41 

40 
39 
38 
37 
36 
35 
34 
33 
32 
31 

30 

PERCENTAGE OF DEBITS 
Up to 7.0 
Up to 8.0 
Up to 9.0 
Up to 10.0 
Up to 11.0 
Up to 12.0 
Up to 13.0 
Up to 14.0 
Up to 15.0 
Up to 16.0 
Up to 17.0 
Up to 18.0 
Up to 19.0 

period. The higher the 
percentage of callback 
debits, the lower the 
commission rate. A tech- 
nician's commission rate 
can vary from a high of 
42 per cent to a low of 30 
percent, depending on 
his percentage of debits. 

Once a technician's 
commission rate is de- 
termined as described 
previously, it, in turn, is 
used to compute the 
amount of commission he 
actually will receive. As 
illustrated in Table 4, 
this is done by adding to- 
gether the gross service 
labor revenue the tech- 
nician actually produced 
for the shop during the 
period plus the callback 
credits he received. From 
this sum is subtracted 
the total callback debits 
the technician incurred 
during the period. The 
resultant amount is then 
multiplied by the techni- 

cian's commission rate. 
Sperry computes his 

technician's incentive 
pay on a monthly basis. 
Although they receive no 
guaranteed wage, they 
are permitted to draw a 
specified amount against 
their incentive pay on a 
biweekly basis. Then, 
when their commission 
is computed at the end of 
the month the amount 
which they have drawn 
is deducted from their 
commission and they re- 
ceive the difference. 

Sperry's incentive pay 
system is a realistic ap- 
proach to motivating and 
compensating techni- 
cians because: 1) The 
compensation a techni- 
cian receives is directly 
proportional to the 
amount of gross service 
labor income he actually 
produces for the shop. 
2) Tieing the commission 

continued on page 48 

TABLE 4 
Computation Of Commission 

Actual Gross 
Service Labor + Callback - Callback = Amount on Which 
Produced Credits Debits Commission Computed 

Amount On Which x Commission % = Technician's 
Commission Computed Rate (From Table 3) Gross Pay 

TABLE 5 
Monthly Technician Activity & Incentive Pay Report 

Technician 

Actual Serv. 
Labor Rev. 
Produced 

Callback 
Credit 

Sub- 
= Total 

Callback 
Debit 

Total On 

= Which Comm x 
Paid 

Comm 
% 

Total 
= Comm 

Earned 

% 
Callback 
Debit 

Tech A $ 2400.28 $ 313.95 $2714.23 $ 167.05 $ 2547.18 42% $1069.82 6.1% 
Tech B 2408.33 536.25 2944.58 356.85 2587.73 37 957.46 12.0 
Tech C 2713.68 143.00 2856.68 164.45 2692.20 42 1130.74 5.7 

Tech D 2075.33 293.80 2369.13 132.60 2236.53 42 939.34 5.5 

Tech E 1391.10 209.30 1600.40 100.75 1499.65 42 629.85 6.3 

Tech F 2118.62 312.00 2430.62 328.90 2101.72 35 735.60 13.5 

Tech G 1858.55 216.40 2074.95 168.95 1906.00 40 762.40 8.1 

Tech H 1798.79 273.00 2071.79 132.60 1939.19 42 814.46 6.4 

Tech I 2937.20 235.30 3172.50 154.70 3017.80 42 1267.48 4.8 
TOTALS 19701.88 2533.00 22234.88 1706.85 20528.03 - 8307.15 - 
AVERAGES $ 2189.10 $ 281.44 $ 2470.54 $ 189.65 2280.89 40% $923.02 7.6% 
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Introducing... the Money Generator 

MODEL ATC-10 

GRAY QUAD 

no RASTER- 

COLOR BARS 

VECTOR 

3.58 MONITOR, 

PAR Orr-.¡ 
AMERICAN 

TECHNOLOGY 
CORP COLOR BAR PATTERN 

GEN 

NATCEOOT 

HATCHDOTS 

DOTS 

CROSSHATCH 

VERT UNES 

FTC 

PUSH Rrt 

Ir 

Patent Pend. 

8.0Dx8.2SWx2.6H 

Carrying strap included 

A Better Approach to TV Analyzing 

UNIFORM 

RED 

RASTER 

RED RASTER 

BANDS OF 

FREE RUNNING 

COLORS 

.58 MONITOR 

COLOR BARS 

GREY QUAD. 

HATCHDOT 

HATCHDOTS 

Check and adjust purity 
at the flip of a switch 
without disabling blue 
and green electron guns. 

Check and adjust color 
Sync. OSC. Freq. at the 
flip of a switch (No need 
to ground AFPC Test 
Point.) 

Sixth bar marked for 
identification. 
Luminance pedestal 
shows color fit. 

Gray scale tracking 
checks/adjustments. 
Yoke orientation. 

L.F. video response. 

Composite convergence 
patterns enable you to 
complete an entire con- 
vergence series with no 
need to alternately select 
separate patterns for DC 
and dynamic converg- 
ence. 

The hatchdots pattern 
with its frame -of -dots is 
also great for size, lin- 
earity, centering, and 
pincushion checks and/ 
or adjustments. 

The ATC-10 combines a variety of new money -generating features for 

faster in -home servicing with the most commonly used signal injection 

features of the B & K Analyst. Some additional features are: 

CRYSTAL CONTROL AND PHASE LOCK OF ALL CHROMA AND SWEEP FREQUENCIES 
PROVIDE PATTERNS WITH UNMATCHED CLARITY AND FREEDOM FROM INTERFERENCE - CHROMA WAVEFORMS ARE VIEWED AS STATIONARY SINE WAVES USING H TRIGGER. 

IN -HOME BANDPASS CHECKS AT 1.78 MHz AND 3.58 MH Z. 

ALL CRYSTAL -CONTROL / SOLID-STATE / DIGITAL IC DESIGN PROVIDES MAXIMUM 

RELIABILITY AND COMPLETE FREEDOM FROM VERTICAL LINE WIDTH AND COUNTER 
STABILITY ADJUSTMENTS. 

EXTRA WIDE RANGE RF/IF OUTPUT ATTENUATOR TESTS RECEIVER SENSITIVITY AND 

DYNAMIC RANGE. 

IF AND VIDEO INJECTION OUTPUTS WITH "FUSELESS" PROTECTIVE CIRCUITS. 

INTERLACE SELECTABLE FOR HIV COUNTDOWN TV'S. 

SQUARE WAVE PROVIDED FOR VIDEO PEAKING TEST. 

HORIZ. AND VERT. TRIGGER OUTPUTS OPTIMIZED FOR EXPANDED OSCILLOSCOPE 
PRESENTATIONS. 

1112 YEAR FACTORY WARRANTY AGAINST DEFECTIVE WORKMANSHIP AND MATERIALS. 

30 DAY MONEY BACK GUARANTEE 

American Technology Corporation 
225 MAIN, CANON CITY, COLORADO 81212 

Please send additional information on the MOD. ATC-10. 

Include a copy of the 2 -volume (Home Shop) ATC-10 Owner's 
Manual. $1.00 enclosed to cover postage and handling. 

Please ship Model ATC-10's at $299.95 with: 

Chan. 2 RF CRYSTAL (std.) installed. 
(NO Chan. 2 transmitter in our area.) 

i Chan. 3 (optional) crystal installed. 
(Chan. 2 transmitter in our area.) 

Subtotal 

3% sales tax (Colorado residents only) 

TOTAL REMITTANCE ENCLOSED 

Send certified check or M.O. for fastest shipment. 

Name of Individual or Firm 

Address 

City State Zip 

...for more details circle 109 on Reader Service Card 
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PM & Annual Checkout of 
VHF Marine Transceivers 
By David Norman, ET/D Communications Editor 

Preventative maintenance and annual checkout 
procedures which can detect and head off trouble 
before it interferes with communications 

Someone once described a boat 
as "a hole in the water that you 
throw money into." It is up to the 
marine electronics technician to 
see that the truth of this old saying 
is minimized, at least as far as his 
specialty is concerned. Conscien- 
tious, proper maintenance to head 
off trouble before it starts is an 
inducement for the vessel owner to 
call on you when replacement or 
updating is necessary. 

When new equipment is sold, it 
is a good idea to remind the pur- 
chaser that a checkout should be 
made at least annually. 

Only certain charter boats and 
heavier vessels are required by 
law to have annual radio check- 
outs, but it's a good idea for 
everyone. A call to your local 
Coast Guard and/or FCC Field Of- 
fice will help you determine 
whether or not a particular vessel 
has mandatory radio require- 
ments and, if so, what they are. 
(The locations of FCC Field Offices 
are listed in Table 1.) 

The equipment used in manda- 
tory installations must meet cer- 
tain stringent technical require- 
ments. Many of the lower -priced 
units do not. (See COMM CHAT 
Column in this issue of ETD.) Be 
certain that your customer doesn't 
get a citation because of your ig- 
norance. You need copies of the 
current FCC Parts 81 and 83 for 
the latest legal requirements. (A 
list of the FCC Rules and Regula- 
tions and instructions for ordering 
them are included in Table 2.) 

Regardless of the legal re- 
quirements, all checkouts should 
be conducted with the same 
thoroughness. A properly operat- 
ing radio is the best insurance pol- 
icy a boat owner can have. 

POWER CONNECTIONS 

When VHF transceivers are 

properly installed by profession- 
als, there should be no major 
power supply problems. All that 
should be necessary is a check for 
loose or corroded connections. 

A good idea is to remove all con- 
nections and scrape off all signs of 
corrosion. Coat the connections 
and terminals with a good grade of 
water-proof grease (transistor 
heat -sink compound is excellent), 
replace faulty terminals, and se- 
curely refasten them from the bat- 
tery to the unit itself. 

If the unit seems to have been 
poorly installed originally, you 
also might check to determine 
whether the power cable is large 
enough to carry 4 or 5 amps with- 
out excessive voltage drop. Of 
course, the longer the run, the 
larger the wire must be. No. 8 wire 
is usually sufficient for even the 
longest runs, and nothing under 
No. 14 should be used anywhere in 
the wiring of a vessel. 

Check the fuse to see that some- 
one hasn't installed a 30 -amp fuse 
where a 4 -amp fuse belongs. A 
large fuse, small wire, and a dead 
short is conducive to lots of smoke 
and fire. Don't let it be your fault. 

Remote cables, when used, 
should also be subjected to close 
scrutiny. The remote controls are 
usually mounted outside the main 
cabin area and are likely to have 
more exposure to rain and water. 

If a remote or power cable passes 
through a bulkhead or deck, the 
feed -through hole should be re- 
sealed with Marine -tex or silicone 
putty (bathtub caulk). Old putty 
should be carefully removed, not 
just covered up with new caulking. 

ANTENNAS AND COAXIAL CABLES 

Carefully check each compo- 
nent in the entire antenna system. 
This is a critical area. 

Remove and retighten the coax 

connector at the radio several 
times to brighten the contacts. 
Physical integrity of the coaxial 
cable is quite important, and loose 
connections should be resoldered 
or replaced. Use heat -sink com- 
pound liberally at every connec- 
tion. 

Coaxial feed-throughs need the 
same attention as power or remote 
cables. If water leaks around a 
coaxial cable, it is likely to run to 
and even into the radio itself. A 
small drip loop is good backup pro- 
tection. Water leaking down the 
cables won't have a direct path 
into an expensive piece of gear. 
Being a little paranoid about 
water damage is a healthy thing. 

Outside connections must be 
waterproofed and all coax should 
be taped to something-never left 
loose to slap in the wind. 

Saltwater corrosion has a way of 
growing like a fungus and spread- 
ing to places where even water 
cannot reach. To check for corro- 
sion out of sight on coax, carefully 
cut a tiny slot in the outer jacket. 
Don't damage the shield and don't 
cut the jacket while the cable is 
wet. If you see any green-any at 
all-replace the coax. If the shield 
is still bright and shiny, put a lit- 
tle sealing compound in the slot 
and tape it securely closed. 

Look for pinched, bare, or cut 
places in the coax. If you have any 
doubt at all about the quality of 
the coax, strongly suggest that the 
customer let you replace it with 
new coax. (Marine coax is usually 
heavily tinned and resists corri- 
sion better than standard coax.) 

Check the antenna for loose or 
corroded mounting hardware and 
replace or tighten parts not up to 
standards. If the mast itself is bro- 
ken or cracked, it should be re- 
placed. Don't attempt repairs un- 
less you really like call-backs. 

TRANSCEIVER CHECKOUT 

Now you are down to the nitty 
gritty of the check. If power is 
available at the boat, all checks 
and most adjustments can be 
made at dockside. If power is not 
handy, the radio can be checked in 
the shop-except for final antenna 
checks. 

Check the power supply voltage 
at the unit. Most VHF Marine 
transceivers are rated at 13.6-13.8 
VDC. Higher or lower voltage may 
require adjustment of the engine's 
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voltage regulator by a qualified 
mechanic. Make two voltage 
checks-engine on and engine 
off-and record them on the trans- 
ceiver checkout form. 

Receiver sensitivity checks re- 
quire an accurate, attentuated 
signal source, such as the 
Lainpkin Model 1O7C or equiva- 
lent. Record this and all other 
readings on your checkout form. 
(Keep duplicates of all checkouts; 
even if the customer loses his, you 
still have one.) 

Make two squelch sensitivity 
checks. For the "minimum" test, 
adjust the squelch control to the 
lowest setting that will quiet the 
unit, then advance the generator 
output until the squelch fully 
opens. "Tight" squelch checks are 
made with the squelch at 
maximum. Depending on the unit, 
one or both of the squelch limit 
settings might be adjustable in- 
ternally. 

TABLE 1 

FCC Field Office 
Locations* 

Alabama, Mobile 36602 
Alaska, Anchorage 99501 

(P.O. Box 644) 
California, Los Angeles 90012 
California, San Diego 92101 
California, San Francisco 94111 
California, San Pedro 90731 
Colorado, Denver 80202 
District of Columbia, Washington 
20554 

Florida, Miami 33130 
Florida, Tampa 33602 
Georgia, Atlanta 30303 
Georgia, Savannah 31402 

(P.O. Box 8004) 
Hawaii, Honolulu 96808 
Illinois, Chicago 60604 
Louisiana, New Orleans 70130 
Maryland, Baltimore 21202 
Massachusetts, Boston 02109 
Michigan, Detroit 48226 
Minnesota, St. Paul 55101 
Missouri, Kansas City 64106 
New York, Buffalo 14203 
New York, New York 10014 
Oregon, Portland 97204 
Pennsylvania, Philadelphia 19106 
Puerto Rico, San Juan 00903 
(P.O. Box 2987) 

Texas, Beaumont 77701 
Texas, Dallas 75202 
Texas, Houston 77002 
Virginia, Norfolk 23510 
Washington, Seattle 98104 

* These are also mailing addresses. 

(This sequence is merely a 
suggestion, as long as all items are 
covered. The checks may be made 
in any order with which you feel 
comfortable.) 

Frequency checks are usually 
recorded in one of two ways. De- 
pending on the instrument, fre- 
quency variation is read either in 
parts -per -million or directly in 
MHz. Use of the latter method re- 
quires a little arithmetic to de- 
termine if variation is within ac- 
ceptable limits. Variation of plus 
or minus .001, or 10 ppm, is ac- 
cording to the manufacturer's in- 
structions and as close to the 
center of the channels as possible. 

At times, a crystal which will 
not "zero" in one position will do so 
in another crystal socket. This, of 
course, is caused by variation in 
capacitance of the tuning and 
switching circuitry. It doesn't al- 
ways work, but it's worth a try be- 
fore pulling a crystal for replace- 
ment. 

List each channel or frequency 
checked, unless all channels check 
(or can be adjusted to) well within 
tolerance. Then a simple "all 
channels less than + .001% varia- 
tion @ 13.8 VDC" or similar 
statement is sufficient. Make sure 
of output on each channel. 

The Bird Model 43 or equivalent 
is an excellent instrument for 
measuring output power. Output 
power is usually measured and ad- 
justed into a "flat" 50 -ohm dummy 
load. The Model 43 produces an 
accurate readout even if a lot of 
reflected power exists, but some 
instruments do not and the 
dummy load is required. All mea- 
surements discussed up to this 
point, except supply voltages, can 
be made either on or off of the ves- 
sel. Measurement of reflected 
power or Standing Wave Ratio 
(SWR), depending on the type of 
readout, must be made with the 
radio operating into its normal an- 
tenna. As a rule, commercial VHF 
marine antennas are broad -band 
types and offer a good 50 -ohm 
match across the entire band. 
More than 10 percent reflected 
power, or VSWR higher than 2:1, 
usually indicates a problem, prob- 
ably in the coax or connectors. 
Another likely cause of antenna 
mismatch is an antenna's proxim- 
ity to metal stays or masts. 

After the transmitter's output 
circuitry is adjusted for rated out- 

put into a dummy load, no further 
adjustment should be necessary. 
(Remember that any in -line 
wattmeter introduces some minor 
tuning change.) 

If you do encounter an indica- 
tion of severe antenna mismatch, 
look everything over carefully. 
Gently pull and shake all exposed 
parts. It even might be necessary 
to temporarily replace the coax 
and antenna to pinpoint the trou- 
ble. Internal corrosion of an an- 
tenna can and does occur, particu- 
larly now that some of them are 
getting to be several years old. 

The final output check is to as- 
certain if reduced power operation 
is normal, i.e. below one watt and 
above .75 watt. FCC regulations 
require that contact be made on 
reduced power whenever possible. 

The final operations check is the 
measurement of modulation. A 
deviation of plus or minus 4.5 KHz 
is standard and should not be ex- 
ceeded even with a shout. Re- 
member that if the deviation is 
much lower than + 4.5 KHz, out- 
put will seem weak to a distant 
station. Wide -band (more than ± 
4.5 KHz) modulation may cause 
interference to other frequencies. 

After the unit has been checked 
out and is operating properly, look 
over the whole system. See that 
the mike cord is not damaged and 
that the remote, if used, is work- 
ing properly. Check the trans- 
ceiver's mounting bracket for 
physical integrity and look for any 
sign of early water damage, espe- 
cially around mounting screws 
and bolts. 

Besides being a good thing for 
the customer, the annual checkout 
is good for you. You have a captive 
audience in a receptive mood 
(usually) and therefore have a 
golden opportunity to advise him 
of what's new in marine elec- 
tronics. Your customer might 
have questions about his depth - 
finder, ignition interference, or 
how to get more range out of his 
VHF unit. Answer his questions 
truthfully and you have a definite 
advantage over your competitors 
for his future business-both sales 
and service. 

One last word about antennas 
for VHF marine: Avoid installing 
an antenna with "gain" in excess 
of 6dB. Sure, a 9dB antenna is 
theoretically better in terms of 
low -angle radiation than a 6dB 
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6HA5 5 for $4.80 
8H05 5 for $6.35 
6HV5 5 for 11.80 
6JC8 5 for $5.65 
8JE6 5 for 11.15 
6,166 6 for $9.30 
6JU8 6 for $5.66 
6K A8 5 for 6.15 
6K E8 5for 7.65 
6KT8 5 for 6.85 
6KZ8 5 for 5.15 
6LB6 5 for 10.75 
6L Q6 6 for 11.15 
SF Q7 5 for $3.75 
12BY7 5 for $4.50 
120N7 5 for $7.00 
1 7JZ8 5 for 
23Z9 5 for 6.00 
3301/7 6 for 8.06 
36MC6 5 for 11.40 

5 for $3.40 38 H E7 5 for $9.20 
60M6 5 for 65.25 38HK7 5 for 9.00 
6ßU7 6 for $5.25 D 42KN6 5for9.15 
What is not advertised -write in at 80% 

Off List! 
One FREE 6GH8 for every 5 Tubes 
purchased on orders over $100.00. 

A 60H8 SPECIAL 100 for $89.00 
SYLVANIA TUBES - NEW FACTORY BOXED 

70% & 10% Off LIST & ENTIRE LINE 
D 3A3 6 for $8.82 6HA5 5 for $6.48 

6BK4 6 for 12.62 6LB6 6 for 14.51 
6CJ3 5 for $8.35 6LQ8 6 for 15.05 
6FQ7 6 for $5.08 17JZ8 6 for $6.08 
6GH8 5 for $6.33 23Z9 5 for $8.10 

TRANSISTORS XACT. REPLACEMENT (BOXED) 
Up To 85% off LIST 

SK ECO 
3009 102A 10 for $6.85 
3018 121 10 for $3.38 
3021 124 10 for $4.73 
3041 162 10 for $6.30 
3052 131 10 for $5.86 

D 3054 184 10 for $6.75 
D 3083 183 10 for $6.30 

3084 198 10 for $7.20 
3103 157 10 for $4.50 
3114 159 10 for $3.60 3116 165 5 for $12.40 
3124 123A 10 for $3.15 
3132 10 for $3.90 

D ECG 743 6 for $14.75 
ECO 726 5 for $1 0.00 
Hep 707 5 for $12.50 

D Hep 740 5 for $12.50 
Zen. 212-46 5 for $7.60 
LARGE DISCOUNTS ON ALL TEST EQUIPMENT 

DIODES & RECTIFIERS 
RCA Damper Diode Eguiv. To: 
ROA 120818 $1.36 D RCA 135932 $2.95 
6500 PIV Color Focus Rect. 10 for $6.00 

D 2.5 amp 100 PIV IR -170 100 for $8.85 
DD04 10 for $2.60 

YOKES - TUNERS - FLYS EQUIV. 
Y84 Y105 Y107 Y109 
Y119 Y130 DY107AC 

D 95-2779 Syl. 51-29978E01 ea. $8.95 
4 Asst. Combo Tuners, New $15.00 

AUDIO -CARTRIDGES -SPEAKERS -NEEDLES REPL. 
60 Min. Irish Cassette Tape 12 for $6.00 
90 Min. Cassette Norelco type box 

12 for $10.00 
84 Min. Shamrock 8 -track Tape 7 for $8.00 
40 Mln. Shamrock 8 -track Tape 6 for $4.00 
8 -Track Head Cleaner 5 for $3.50 
Cassette Head Cleaner 10 for $4.00 
Stereo Headphones 4 for $10.00 
Stereo Headphones 25' Ext. 10 for $15.00 
Eguiv: D N77 N75 0181 

BSR Cart 
44 

D SX5M 
Pickering V15 

SX1 M 
$2.95 

SC5M 4 for $8.00 
12 Asst. Needles Incl. Diamond $4.95 
Universal AC Adapter, 5v, 

75e, 9v $4.86 
Wedge Stereo Car Speakers 2 for $4.95 
19" Air Suspension Baffle S Way $26.95 Pr. 
5 x 7 Speaker with Grill, pre -wired, 
3 -position Rotary Switch. ea. $2.95 

6 x 9 Speaker with Grill, pre -wired, 
3 -position Rotary Switch. ea. $3.95 

ANTENNAS 
72 ohm to 300 ohm Matching 
Transformer 10 for $7.60 

72 ohm Signal Splitter 6 for $5.00 
59U F Connectors 100 for $10.00 
8 Antenna Clothespins $1.19 

GENERAL 
19 & 25" 21" 
Color Boosters 3 for $11.95 

Belfuses 2250-1 25 for $2.50 
D HV 30KV Anode Leads 6 for $1.29 
D SHUNT REG. HOODS (6BK4) 3 for $1.29 19 
FREE MERCHANDISE WITH ANY 

or 
ORDER 

100 Asst. Carbon Resistors 
5 Asst. Filter Cans 10 Asst. Slide Switches 

D 10 Asst. Condensers D 50 Asst. Controls 
Philco Color Fly H0652C 

Minimum Orders $50-F.O.B. Brooklyn, N.Y. 
Catalogs $1 -Refundable upon your order 
C.O.D.'s 50% deposit -CASH ONLY 

T & T VALUE SAL O 
RAYTHEON, I.C.C., RCA, SYLVANIA 

FAMOUS MAKE, NEW JOBBER -BOXED TUBES 
NOW WITH NEW 5 -YEAR GUARANTEE 

80% Off LIST 

1V2 
3A32 
3AT2 
3GK6 
3HA5 
3HM5 
6GH8 
6AY3 
6BK4 
6003 

G 
ßc.°3 
8DW4 
6E118 
8EH7 
6EJ7 
6FQ7 
60F7 
6GH8 
6ßJ7 

3.00 
3.95 
5.06 
4.90 

5 for $4.85 
6 for $4.80 
6 for $4.80 
6 for $5.90 
6 for $5.05 
5 for $9.35 
6 for $4.95 
5 for 
5 for 4.70 
6 for 4.70 
5 for 4.855.40 
5 for $ 
5 for $4.50 
5 for $3.754.80 
5 for $8.85 
5 for $3.95 

6 for 

5 for 
5 for 

4802 AVENUE K 
BROOKLYN, N. Y. 11234 

Phone: (212) 241.5940 

antenna, but when a small boat is 
rolling the higher gain antennas 
tend to sweep above and below the 
horizon, causing drastic changes 
in received and transmitted signal 
levels. Save antennas with gain in 
excess of 6dB for shore or other 
fixed installations. 

If the customer has a radio 
maintenance log -most do not - 
make the proper entries as to date, 
items checked, etc. If he does not, 

mark "no log available" on your 
checkout sheet and give it to him. 

The going service labor rate for 
the checkout and the simple ad- 
justments described in the preced- 
ing paragraphs is $15 to $30, and 
more if coax, etc., must be re- 
placed. An annual checkout can 
mean much to you in terms of fu- 
ture business, and this fact should 
be taken into consideration when 
deciding what to charge. 

TABLE 2 
FCC Rules and Regulations 

(FCC Rules and Regulations are 
grouped into ten volumes and are sold in 
volume units by the Superintendent of 
Documents, U.S. Government Printing 
Office, Washington, D.C. 20402. The 
price of the volume entitles the purchas- 
er to receive all page amendments for 
an indefinite period.) 

VOLUME I 

Part 0, Commission Organization 
Part 1, Practice and Procedure 
Part 13, Commercial Radio Opera- 

to r. 
Part 17, Construction, Marking, 

and Lighting of Antenna Structures 
Part 19, Employee Responsibilities 

and Conduct 

VOLUME II 

Part 2, Frequency Allocations and 
Radio Treaty Matters; General Rules 
and Regulations 

Part 5, Experimental Radio Ser- 
vices (Other Than Broadcast) 

Part 15, Radio Frequency Devices 
Part 18, Industrial, Scientific and 

Medical Equipment 

VOLUME Ill 
Part 73, Radio Broadcast Services 
Part 74, Experimental, Auxiliary 

and Special Broadcast and Other 
Program Distributional Services 

Part 76, Cable Television Service 
Part 78, Cable Television Relay 

Service 

VOLUME IV 

Part 81, Stations on Land in the 
Maritime Services and Alaska -Public 
Fixed Stations 

Part 83, Stations on Shipboard in 

the Maritime Services 

VOLUME V 

Part 87, Aviation Services 
Part 89, Public Safety Radio Ser- 

vices 
Part 91, Industrial Radio Services 
Part 93, Land Transportation Radio 

Services 

VOLUME VI 

Part 95, Citizens Radio Service 
Part 97, Amateur Radio Service 
Part 99, Disaster Communications 

Service 

VOLUME VII 
Part 21, Domestic Public Radio 

Services (Other Than Maritime 
Mobile) 

Part 23, International Fixed Public 
Radio -communication Services 

Part 25, Satellite Communications 

VOLUME VIII 
Part 31, Uniform System of Ac- 

counts for Class A and Class B Tele- 
phone Companies 

Part 33, Uniform System of Ac- 
counts for Class C Telephone Com- 
panies 

VOLUME IX 

Part 34, Uniform System of Ac- 
counts for Radiotelegraph Carriers 

Part 35, Uniform System of Ac- 
counts for Wire -Telegraph and 
Ocean -Cable Carriers 

VOLUME X 

Part 41, Telegraph and Telephone 
Franks 

Part 42, Preservation of Records of 
Communication Common Carriers 

Part 43, Reports of Communica- 
tion Common Carriers and Certain Af- 
filiates 

Part 51, Occupational Classifica- 
tion and Compensation of Employees 
of Telephone Companies 

Part 52, Classification of Wire - 
Telegraph Employees 

Part 61, Tariffs 
Part 62, Application to Hold Inter- 

locking Directorates 
Part 63, Extension of Lines and 

Discontinuance of Service by Carriers 
Part 64, Miscellaneous Rules Relat- 

ing to Common Carriers 
Part 66, Applications Relating to 

Consolidation, Acquisition, or Control 
of Telephone Companies 

Part 67, Jurisdictional Separations 

...for more details circle 137 on Reader Service Card 
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When you replace with 
o ASIATIC 
phono cartridges & needles 
your profits are at a peak. 

Only Astatic, the world's most complete line, gives 
you one -source supply for EVERY need, factory 
original fit and performance EVERY time, maximum 
profit EVERY time through absence of customer 
complaints and call backs. Imports and cheap sub- 
stitutes cost you more than meets the eye! Much 
more. 

THE ASTATIC CORPORATION / Conneaut, Ohio 44030 U. S. A. 
In Canada: Canadian Astatic Ltd., Scarborough, Metro Toronto, Ontario 

Export Sales: Morhan Exporting Corp., 270 Newtown Rd., Plainview, New York 11803, U. S. A. 

ASTATIC - The Biggest Name In Phono Cartridges, Needles, Microphones 

...for more details circle 112 on Reader Service Card 
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OMM CHAT 

With David Norman, ET/D 
Communications Editor 

Each month in this column I 
will explore with you one or more 
of the many aspects of servicing 
two-way communications equip- 
ment, with emphasis on subjects 
directly related to Citizens Band, 
Land Mobile, Avionics, VHF 
Marine and single-sideband 
equipment. Along the way I will 
attempt to keep you posted on 
changes and probable changes in 
equipment and FCC rules and 
regs. Also, I will include at least 
one service tip applicable to com- 
munications products. (If you have 
a communications service tip 
you'd like to share with all of us 
via this column, please send it to 
me, David Norman, ET/D, 1 East 
1st St., Duluth, Minn. 55802.) 

THE CB SCENE 

For years, most home enter- 
tainment electronic servicers and 
many communications servicers 
have viewed the Citizens Radio 
Service (CB) with a jaundiced eye. 
Comments such as "There ain't no 
money in it," "There isn't enough 
of it use to warrant gearing 
up for it," and "It's nothing but 
junk, and I don't service junk" 
were heard whenever the subject 

*A list of the FCC Field Offices and 
their mailing addresses and a list of 
the FCC Rules and Regulations and 
the source from which they may be 
purchased are included in this issue in 
the article titled "PM & Annual 
Checkout Of VHF Marine 
Transceivers." 

of CB servicing was broughu up 
among most groups of electronic 
servicers. 

A few shop owners scattered 
throughout the country listened to 
their colleagues' comments, then 
went right ahead and proved that 
such comments were a bunch of 
bull. Servicers such as Kenai 
Communications in Homer, Alas- 
ka; Boyers Two -Way in Hagers- 
town, Maryland; and Business -CB 
Radio in Doraville, Georgia all 
have proved that there is money in 
CB. 

The existence of over one mil- 
lion licensed CB operators and a 
nationwide consumer investment 
of $1.5 billion in CB (see News of 
the Industry, June 1975 ET/D) 
now should make CB appealing to 
most, in not all, electronic servic- 
ers. 

Almost any populous area now 
will profitably support either a 
new CB sales and service facility 
or expansion of an existing enter- 
tainment electronics service oper- 
ation into CB. 

Although CB service requires at 
least one licensed (FCC 1st or 2nd 
Class Radio -telephone Operator) 
technician and some more or less 
specialized equipment (frequency 
meter or counter, stable genera- 
tor, wattmeter, etc.), progressive 
electronic service businesses 
which constantly strive to update 
both skills and equipment will 
have no problem breaking into CB 
service. Merely adding a small 
notice to existing advertisements 
often gets the ball rolling. After 
that, it's largely a matter of word- 
of-mouth. 

During the past few months a 
number of new rules and regula- 
tions concerning CB (FCC Part 
95)* have gone into effect. In fact, 
new rules and resultant changes 
have come so fast that it's hard to 
keep up with them. Without going 
into detail, let's look at some of the 
changes produced by recently im- 
plemented new rules. 

The height permitted for om- 
nidirectional antennas has been 
increased to 60 feet above the 
ground, and linear amplifiers for 
CB have been totally outlawed. 
(Linears never were legal, but the 
new rules make sales and opera- 
tion practically a hanging of- 
fense). 

License fees have dropped from 
$20 to $4 and a new short -form 

license application (FCC Form 
505)* is out, albeit currently in 
short supply. 

The new rule which probably 
will have the most significant im- 
pact on the average dealer/ 
servicer is the one which prohibits 
sales of non -type -accepted CB 
transceivers. This means that if 
you have ten used but serviceable 
units on the shelf (or even some 
new ones), you might not be able to 
sell them legally. The problem is 
to tell the type -accepted equip- 
ment from the non -type -accepted. 
The FCC has lists of the type - 
accepted equipment, but, as is 
usual, few copies have gotten into 
the hands of servicers and dealers. 
When in doubt about type - 
acceptance, the safest procedure is 
to call your local FCC Field Of- 
fice.* 

As if all of this isn't complicated 
enough, several other changes 
have been proposed. Among them 
is the long -ending proposal which 
would establish Class E CB (220) 
MHz). Additional channels for 
Class D (27 MHz) and eventual 
phase -out of AM equipment in 
favor of SSB also are being ground 
slowly-always slowly-through 
the "mills of the gods." 

There is much pressure for and 
against a proposed Communicator 
License. For some time, the 
"keep -the code" and the "drop - 
the -code" groups have been 
squared off. 

I am not going to stick my neck 
out by making predictions, except 
for this: Eventually, the 11 -meter 
band will be subject to no enforce- 
ment other than out -of -band oper- 
ation and impropriety (profanity, 
severe TVI, etc.) 

If the FCC gives CB'ers 
headaches, the CB'ers are giving 
the FCC apoplexy. Short of acquir- 
ing police state powers, I am afraid 
that the FCC will lose all control of 
11 -meters and sooner or later will 
have to face the facts. 

In any event CB is here to 
stay-legally or illegally-and 
there is money in it for properly 
equipped and competent techni- 
cians and dealers. 

TIP OF THE MONTH 

Technicians have known for 
some time that some clear -glass 
diodes (1N34, etc.) are light sensi- 
tive under certain rather unpre- 

continued on page 39 
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Satisfy frequency 
measurement requirements 
in Citizens Band Radios 

PRODUCT OF DYNA 

ZWPREC1S10N MODEL1801 $230 

With autoranging 20Hz to 40MHz guaranteed 
and typical upper limit of 60MHz you can pre- 
cisely measure the frequency of Citizens' 
Band transmitters and many other low band 
radio services. Model 1801's typical accu- 
racy of better than 1OPPM is always available 
for every measurement because there are 
three decimal point positions automatically 
selected by the frequency of the signal you 
are measuring. And you can suppress the 
first digit for still more resolution above 
1MHz by moving the mode switch from Auto 
to 1 second. This six -digit counter gives you 
1Hz resolution! 
Discrete, reliable TTL circuitry automatically 
updates the large, bright readout up to five 
times per second-which means the 1801 
works faster than you can. There's almost no 
way to make a reading error because Hz or 
MHz and Overrange are shown by discrete, 
separate LED's. 
If you want to make receiver tests and don't 
have a signal generator with the required 
precision, you can measure the output of 
your generator* with the 1801 and adjust it 
to the accuracy you need! 

* 30mV or more 

If you aren't making measurements as accu- 
rately and easily as these, you need a B&K- 
Precision Model 1801 which is in stock at 
your electronic distributor. Write for detailed 
specifications. 

MHz display of CB channel in AUTO mode. 

KHz display of same CB channel showing supres- 
sion of leading digits. 

`PRECISION 
PRODUCTS OF DYNASCAN 
1801 W. Belle Plaine Avenue 
Chicago, IL 60613 

...for more details circle 113 on Reader Service Card 
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TEST 
INSTRUMENT 
REPORT 

B&K 6 -Digit Frequency Counter Model 1801. Fo 

more information about this instrument circle 
105 on the Reader Service Card. 

B&K FREQUENCY COUNTER 
MODEL 1801 

Frequency counters, one of the 
first digital instruments of the 
past, were difficult to use labora- 
tory type equipment and quite 
costly. It is now possible to have 
digital frequency counting accu- 
racy at a moderate cost without 
sacrificing accuracy. 

The B&K Frequency Counter 
Model 1801 has a guaranteed fre- 
quency range of 20 Hz to 40 MHz, 
but, according to the manufac- 
turer, the unit typically operates 
with normal accuracy at frequen- 
cies from 10Hz to over 60 MHz, 
typical accuracy is 10 PPM. 

The discrete TTL circuitry 
employed in the instrument au- 
tomatically updates the six -digit 
solid state readout up to five times 
per second. 

A function switch on the front 
panel selects either "1 SEC" preset 
gate interval or "AUTO range." In 
the latter position, the correct gate 
interval for maximum resolution 
is automatically determined and 
proper frequency unit indicators 
above and below the readout, indi- 
cate either "KHz" or "MHz." The 
display consists of six 7 -segment, 
solid state numerical display units 
and three light -emitting diodes, 
for units and overrange indica- 
tion. 

Resolution to 1 Hz is available 
in 1 sec mode; the readout is dis- 
played in KHz. In this position, 
MHz inputs will overrange the 
six -digit display, causing a red 
LED overrange indicator to blink. 
Switching back to the auto mode 
restores the missing significant 
digits at the expense of the least 
significant digits. This counter is 
compatible with all commercially 

available prescalers to extend its 
frequency range into the UHF 
range (100:1 prescaling). 

Applications 

The instrument can be em- 
ployed for oscillator tuning, ad- 
justing CB and other radio com- 
munications receivers and trans- 
mitters, precision audio frequency 
analysis, frequency monitor and is 
ideal for educational purposes. 

Specifications 

Auto Gate Time: 10 msec or 100 
msec (MHz reading) or 1 sec (KHz 
reading), is chosen automatically. 
Accuracy: ±time base accuracy, ± 
1 count. Resolution: 1 Hz Display: 
input signal frequency, automati- 
cally positioned decimal point. 
Units (KHz, MHz) displayed on 
front panel by illuminated indi- 
cator. 

Input Characteristics 

Impedance: 1 Meg/25 pf. Protec- 
tion: Diode. Sine Wave Sensitivity: 
30 mv RMS (guaranteed); 15 mv 
RMS (typical); 20 Hz -40 MHz. 
Max. Input: (peak AC & DC): 200 
volt to 500 Hz; linearly derated to 
100 volts at a 1 KHz; 100 volt, 1 

KHz to 5 MHz; linearly derated to 
50 volts at 40 MHz. 

The instrument measures 3.31 
inches high by 8.69 inches wide by 
10.5 inches deep and weighs 5.5 
lbs. The price is $230. 

HEATHKIT DIP METER 
MODEL HD -1250 

The Dip Meter can be employed 
to determine the approximate re- 
sonant or operating frequency of 
either energized or de -energized 
circuits in the frequency range be- 
tween 1.6 and 250 MHz. In the os- 

Heathkit's Dip Meter Model HD -1250. For more 
information about this instrument circle 106 on 
the Reader Service Card. 

cillation or injection mode, you 
can use the dip meter to determine 
the resonant frequency of tuned 
circuits or as a variable signal 
source to align receivers. In the 
absorption mode, it will locate 
sources and frequencies of RF 
energy. It also can be used to lo- 
cate sources of parastic oscilla- 
tions and harmonics. 

Any one of the seven frequency 
ranges can be selected by employ- 
ing the appropriate plug-in coil. 

Its compact size, rugged 
aluminum case, and battery oper- 
ation makes the instrument com- 
pletely portable. A carrying case 
also is provided with the instru- 
ment. 

Two circuit boards employing 
one NPN transistor oscillator, one 
dual -gate MOSFET amplifier and 
two diffused silicon hot carrier 
diode detectors provide compact- 
ness and ease of assembly. 

Other practical applications of 
the Dip Meter include: Shunt and 
series trap adjustment, measure 
the Q of a tuned circuit, find an 
unknown capacitor value, find the 
inductance of RF coils, find the in- 
ductance of toroid coils, neutrali- 
zation, or use as relative field 
strength meter and antenna. 

The meter employs a number of 
features to simplify its operation. 
The pickup coils are color -coded to 
match the large dial scale to indi- 
cate the frequency range of any 
one of the seven pickup coils. A 
convenient pushbutton on/off 
switch is located on the front panel 
of the meter. A log or general re- 
ference scale is included on the 
inner ring of the dial scale. A 
headphone jack is provided for use 
with the meter. As the tuning dial 
is moved across a point of reso- 
nance, there will be a clicking 
sound in the phones. There is an 
exception when an RF circuit is 
modulated with an audio signal, 
this audio will be reproduced in 
the headphones, providing it is of 
sufficient amplitude. 

A clearly illustrated step-by- 
step assembly manual plus many 
application notes are provided 
with the kit. 

The instrument (less coils) mea- 
sures 2 inches high by 2-5/16 inch- 
es wide by 5'/8 inches long and the 
net weight of the instrument in- 
cluding meter, case, and coils is 2 
lbs. The price is $59.95. 
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LEADER AUDIO TESTER 
MODEL LAV-190 

This instrument is a combina- 
tion of a wideband audio generator 
and wide -range AC millivoltme- 
ter. 

It is very useful in testing and 
servicing audio circuits, monaural 
and stereo, frequency response 
and gain characteristics. 

Audio Generator Section 

The audio generator frequency 
range is from 10 Hz to 1 MHz in 
five decade ranges. Its output is 
controllable from 0 to - 80 dB in 1 

dB steps into a 600 -ohm load and a 
6 -ohm output is provided for low 
impedance loads. 

In actual applications of the in- 
strument the output frequency is 
set with the frequency dial and the 
frequency range switches. The 
output level control is used to set 
the reference output level as re- 
quired for the test application. The 
attenuator pushbuttons and the 
rotary attenuation switch are set 
for the proper output signal impe- 
dance. 

This attenuator system is de- 
signed to match a 600 ohm load. 
The signal attenuation is the sum 
of the markings on the at- 
tenuators. The output of the 
generator is a sine wave, with a 
voltage of over 2.5 Vrms into 600 
ohms. This output signal is fed 
into the input of the test circuit. 

A frequency response check can 
be made with the generator by 
plotting the constant input volt- 
age against the output voltage. 
The generator frequency is then 
varied over the desired range and 
the amplifier output voltage is 
plotted against the frequency. 

When plotting the response in 
dB, it will be convenient to ini- 
tially set the generator output so 
that the voltmeter reading is 0 dB 
at 400 or 1000 Hz. Then by vary - 

Leader Audio Tester Model LAV-190. For more 
information about this instrument circle 107 on 
the Reader Service Card. 

ing the frequency and noting the 
dB scale reading, the relative re- 
sponse against the frequency, and 
then plotting the reading on a 
semi -log paper. 

AC Millvoltmeter Section 

The AC millivoltmeter section 
of the instrument covers a voltage 
range of from 150 µV to 500 Vrms 
in the 10 Hz to 1 MHz range. In 
addition to the direct input, two 
switchable inputs are provided left 
and right for stereo circuit mea- 
surements. A separate decibel 
scale, at 0 dB = 0.775 Vrms, can be 
used when comparing signal 
levels. 

The AC millivoltmeter has an 
accuracy within + 3 percent of full 
scale. The input impedance: 10 
megohm; less than 50 pf; 1.5-500 
mV range: less than 35 pf; 1.5- 
500 volt range. Distortion: Less 
than 2 percent at 1 KHz, full scale. 

The instrument measures 81 
inches high by 12 inches wide by 
71/4 inches deep. The price is 
$374.95. 

HICKOK FUNCTION GENERATOR 
MODEL 270 

The Hickok Model 270 is a very 
complete function generator in- 
strument providing Sine, Square, 
and Triangle waveforms to fulfill 
the large variety of testing appli- 
cations. 

The DC level of the output 
waveform may be varied from 0 to 
at least + 6 volts by adjusting the 
DC level control. This feature ena- 
bles waveforms swinging entirely 
above (or below) ground to be eas- 
ily obtained. The DC level control 
is independent of the amplitude 
control. Once the DC level of the 
basic output waveform is set, it 
will not vary when the amplitude 
control is adjusted, but the 
pushbutton attenuators will affect 
the DC level. 

The waveform appearing at the 
output terminals may be at- 
tenuated by a fixed divide of 0 dB, 
- 20 dB or - 40 dB, depending 
upon which pushbutton is depre- 
ssed. The total dynamic range 
using both the fixed and variable 
attenuators is - 80 dB. The ac- 
curacies of the fixed attenuators is 
+ 0.5 dB. The output impedance is 
600 ohms + 5 percent of all set- 
tings of the amplitude and attenu- 
ation controls. 

Hickok Function Generator Model 270. For more 
information about this instrument circle 108 on 

the Reader Service Card. 

Three function pushbuttons are 
used to select the basic waveforms 
appearing at the output terminal. 

Some of the applications for the 
waveforms produced by the in- 
strument are as follows: 

Sine Waves are generally used 
when a fundamental frequency 
(low in harmonics) is desired for 
checking frequency response gain 
or distortion in amplifiers, filters, 
IF stages, and other electronic 
networks. 

Square Waves are generally 
used when it is desired to test a 
step -change in voltage. The 
square wayes can be used to de- 
termine the phase delay in delay 
lines. 

Triangle Waves are useful in 
testing the gain linearity of 
amplifiers, oscilloscopes, chart re- 
corders and, in general, whenever 
a linear change in voltage is re- 
quired. It is easier to detect clip- 
ping in an amplifier with a 
Triangle Wave than with a Sine or 
Square Wave. 

The frequency of the output 
waveform is determined by the 
setting of the frequency dial and 
the selection of range buttons. For 
example, to obtain a 1,000 Hz out- 
put, set the frequency dial to 1 and 
depress the X 1 K pushbutton. The 
dial accuracy is 1 percent of full 
range. If manual sweeping of the 
output frequency is desired, the 
frequency dial will vary the fre- 
quency over at least a 100:1 range 
from stop -to -stop on (Sine and 
Triangle Waves only). 

A PC board connector accessible 
from the rear of the generator is an 
important feature for added ver- 
satility. By simply adding a resis- 
tor and a jumper wire, pulse and 
ramp waveforms may be obtained. 
am and FM modulation of the 
basic waveform also is possible, 
along wit% capabilities for Fre- 
quency Shift Keying and Phase 
Shift Keying. In addition, it pro- 
vides access to the main output 

continued on page 39 
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Fig. 1-Top view of Delco -produced signal -seeking car radio. (Courtesy Fig. 2-Partially disassembled 
of Delco Electronics.) Delco Electronics.) 

Signal -seeking car radio tuners 
are equipped with what is proba- 
bly the most complicated mechan- 
ical system encountered in con- 
sumer electronic servicing. 

Delco Electronics (a division of 
General Motors) is probably the 
"leader" in signal -seeker design 
and production. Their signal - 
seeking radios are found not only 
in the automobiles made by their 
parent company, but also in those 
by Ford and Chrysler. 

Fig. 1 shows a typical signal - 
seeking radio made by Delco. The 
large printed -circuit (PC) board 
contains the IF amplifier and de- 
tectors. The Permeability Tuning 
Mechanism (PTM) and the switch 
which inititates the "seek" cycle 

can be seen above the pushbut- 
tons. The sensitivity (SENS) switch 
controls the sensitivity of the RF 
amplifier during the seek cycle so 
that, if desired, weak stations are 
eliminated. In the least sensitive 
position of the switch, only the 
strongest local stations will stop 
the seeker. In the most sensitive 
position, even weak, distant sta- 
tions can trip the stop circuit. 

Fig. 2 is a slightly different view 
of the radio, with the dial escutch- 
eon and switch subassembly re- 
moved. The raised PC board on the 
top of the unit is the FM tuner RF 
deck. This subassembly can be 
raised on hinged connections after 
removal of two grounding screws. 
Most of the seeker mechanical as - 

Servicing Signal -Seeking 
Auto Radios 

By Joseph J. Carr, Vehicular & Outdoor Electronics Editor 

Part 1 of this two -installment article analyzes the 
mechanical functioning of the signal seeker 

mechanism and the two most common troubles 
associated with it. In Part 2, the electrical 

portion will be examined. 

signal -seeking car radio. (Courtesy of 

sembly is located to the right of the 
RF deck and behind the manual 
tuning shaft. 

The basic tuner mechanism is 
shown in Fig. 3. To service the 
slide mechanism (the one shown 
in Fig. 4 is from a ten -slide model), 
it is necessary to first remove the 
RF deck and then remove three 
1/4 -inch, self -tapping screws and 
gain access by lifting out the core - 
slug assembly, as shown in Fig. 3. 

The car radio is tuned by move- 
ment of ferrite cores in and out of 
the PTM coils. As shown in Fig. 5, 
a manual tuning shaft is coupled 
to an anti -backlash gear which 
drives a clutch. (The anti -back- 
lash gear is a special type of dual 
gear which reduces backlash in 
the dial assembly.) The rotation of 
the tuning shaft and anti - 
backlash gear are coupled through 
the clutch to a treadle bar which 
drives the cores in and out of the 
PTM coils. 

When either a pushbutton or 
the signal -seeker is operated, the 
clutch disconnects the manual 
tuning shaft so that the treadle 
bar can travel freely without drag 
from the manual tuning shaft. 

SLAB HEAD 

CONCENTRIC SHAFT SEI SCREW 

ASSEMBLY CLUTCH 
BELL ASSEMBLY ADIUSIMENT 

SC REN 

TUNER 

FRAME 

j RADIO OKUISI DE 

111111111111/CHASSIS 

GL G1_Y 

SCREW 

SET Nul 
MANUAL TUNING GAIE RIP CRANK 

GEAR BAR ASSEMBLY 
,ANTI BACKLASHI 

Fig. 5-The clutch/anti-backlash gear assem 
bly. (From "Automobile Electronics Servic 
ing Guide", by permission of Howard W. 
Sams Co.) 
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SPRING 
& LINK 

1/4" SCREW 
(3) 

SPRING 
& LINK 

Fig. 3-Back view of signal -seeking car radio with PTM coil housing raised 
to expose the slide subassembly beneath it. (Courtesy of Delco Electron- 
ics.) 

When the signal -seeking ac- 
tuator ("Wonder Bar") is de- 
pressed, it closes the signal - 
seeking START switch (item 2, Fig. 
6) and several things begin to 
happen. One is the opening of the 
clutch on the manual -tuning 
shaft, and another is the energiz- 
ing of the control relay (item 3, 
Fig. 6). A tang (item 4, Fig. 6) at- 
tached to the armature of the con- 
trol relay normally rests against 
and jams a lightweight paddle 
wheel inside the governor gear as- 
sembly (Fig. 7). The governor as- 
sembly contains three gears and a 
centrifugal drag mechanism 
which keeps the gear's speed of ro- 
tation constant. The governor 
drive spline rests against a special 

DRIVE SPLINE 

(COUPLES TO 

TRAVELING RACK 

MAIN GEAR 

SECOND GEAR 

PADDLE 

WHEEL 

CENTRIFUGAL 

DRAG MECHANIST 

I 
1111 

SECOND GEAR 

PADDLE 

WHEEL 

Fig. 6-Top view of signal -seeking mechanism 
with the following components identified: 1) 
"Wonder Bar" actuator; 2) Seek Switch, ac- 
tuated by "Wonder Bar"; 3) Control Relay; 4) 
Tang, on control relay armature; 5) Governor 
Gear Train; 6) Traveling Rack; 7) Power Spring, 
operated by solenoid; 8) Anti -Backlash Gear (ac- 
tually hidden from view); 9) Dial Pointer; 10) 
Recock Switch Turn -Off Arm; 11) Recock Switch; 
12) Power Spring Solenoid; 13) Tension Spring; 
14) Recock Switch Turn -On Arm. 

Fig. 4-Slide-pushbutton assembly and power spring solenoid removed 
from receiver. 

traveling rack (item 6, Fig. 6). The 
rack drives the anti -backlash gear 
on the Permeability Tuning 
Mechanism (PTM). 

Mechanical power for the seeker 
tuning mechanism is supplied by a 
stretch spring (item 7, Fig. 6). 
When the PTM is tuned to the low 
end of the band, the cores are all 
the way inside the tuning coils and 
the power spring is fully stretched. 
Depressing the "Wonder Bar" 
energizes the control relay, 
thereby removing the tang from 
the governor paddle wheel. This 
frees the mechanism and allows 
the power spring to drive the rack 
and PTM cores toward the high 
end of the band. When the cores 
have reached the high -end stop, 
the power spring is almost com- 
pletely compressed. 

If a station is encountered, the 
receiver's AGC voltage will cause 
the control relay to de -energize. 
The tang attached to the control 
relay armature then jams against 
the governor paddle wheel, caus- 

Fig. 7-Governor gear train mechanism. (From 
"Automobile Electronics Servicing Guide", 
by permission of Howard W. Sams Co.) 

ing the PTM core mechanism to 
stop. 

If, on the other hand, the PTM 
reaches the high -end stop because 
no station signal is encountered 
(or is desired by the user), a recock 
switch will be close by a turn -on 
arm (item 14, Fig. 6). This ener- 
gizes a solenoid (item 12, Fig. 6) 
which has its plunger ganged to 
the traveling rack. When the sole- 
noid is energized, the rack, the 
PTM and the power spring are 
pulled to the low end of the dial by 
the solenoid plunger. At this 
point, the recock switch is tripped 
again, this time by the turn-off 
arm (item 10, Fig. 6), and the sig- 
nal seeker is turned off. 

Following is a summary of the 
actions which occur when the 
"Wonder Bar" is depressed: 

Relay Kl (Fig. 9) pulls in, free- 
ing the governor gear train, and 
the clutch is disengaged 

The rack is moved forward by 
the power spring, dragging the 
PTM toward the high end of the 
band 

If a station signal is encoun- 
tered, the AGC voltage turns off 

SWITCH 
ACTUATOR 

POINTER 

MANUAL DRIVE 
SHAFT RELAY & GOVERNOR 

GEAR TRAIN 

Fig. 8-Exposed view of rack and PTM drive 
assembly and other principal parts and 
mechanisms. 
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PROFESSIONAL NUTDRIVERS' 

BY Xcelite 

exactlY 

what 

you need 
LARGEST SELECTION ANYWHERE 

- Xcelite, first with color- 
- coded nutdrivers, offers 

you a size and type to 
drive any hex head screw 
or nut. 

"NW 

. 

te 

hex sizes from 3;2" 
to33A" and 3mm 
to 17 mm 

311/" Midgets to - 21" "Super Longs" 

nickel chrome 
plated or plastic - 
dip -insulated 
shanks 

clearance hole 
or full hollow shafts 

accurately formed 
sockets, regular or 
magnetic 

fixed -handle or 
interchangeable 
shanks 

straight and tee 
handles - regular 
or ratcheting 

available 
individually or in 
handy kits 

Made in U.S.A. to 
highest standards 

Ask your local distributor or write ... 

Weller -Xcelite 
Electronics Division 
Al The Cooper Group e 
COOPER ORCHARD PARK, N.Y. 14127 
INDUSTRIES 

.for more details circle 137 on Reader Service Card 
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the control amplifier, causing 
relay K1 to drop out and jam the 
governor 

If the rack reaches the high -end 
of the dial without encountering a 
station signal, switch S2 (Fig. 9) is 
tripped, energizing the solenoid 

Because the plunger of the sole- 
noid is ganged to the rack and 
PTM, both are abruptly yanked 
back to the low -end stop and the 
power spring is recocked. Switch 
S2 (Fig. 9) is turned off when the 
rack reaches the low -end stop. 

The Delco "Wonder Bar" signal 
seeker has been in use for almost 
20 years. The only really signifi- 
cant change has been the switch to 
solid-state control amplifiers, 
which has led to improvement in 
reliability and reduction of size. In 
some of the earlier versions of the 
signal seeker, the governor gear 
trains alone required half the dash 
space required for a complete 
modern auto radio. 

One advantage of this longevity 
of a single basic design is that the 
service problems, if not actually 
solved by design changes, have be- 
come so familiar to auto radio 
techs that they can be diagnosed 
without a lot of time-consuming 
mental effort and step-by-step 
checks. 

TWO COMMON MECHANICAL 
TROUBLES 

Described in the following 
paragraphs are a couple of the 
more common mechanical prob- 
lems. (We will cover other com- 
mon problems next month after 
we have analyzed the electrical 
portion of the tuner.) 

Failure to Seek 

First, be sure the tang attached 
to the armature of control relay 
Kl is pulling out. Make sure that 
it is pulling all the way out so that 
the governor assembly (Fig. 7) is 
free to operate. If it is not pulling 
out at all, check for either a defec- 
tive START switch (operated di- 
rectly by "Wonder Bar") or a defec- 
tive control relay. Misadjustment 
of the control relay also might be 
the cause. 

If the control relay is function- 
ing correctly, look for either a 
jammed governor assembly or a 
jammed PTM. Differentiating be- 
tween these possible problems is 
relatively easy. Slightly depress 

i 
QI 

MUTE 
8 
CONTROL 
CATS SENSITIVITY 

CONTROL 

one pushbutton and move the dial 
pointer by hand back and forth 
across the band. If the tuning 
mechanism moves freely, check 
the governor. A jammed rack can 
be uncovered by loosening the 
governor screws and removing it 
from the chassis (or at least pull it 
away from the rack). The rack 
then should fly forward and rest 
against the high -end stop. This 
procedure should be attempted 
only with the power off or you will 
unknowingly cause the following 
problem, which can damage the 
receiver. 

"Machine Gunning" 

This is a spectacular fault 
caused by loss of governor control 
over the rack. Without the gover- 
nor to regulate its travel, the rack 
slams into the high -end stop. This, 
in turn, trips the recock switch 
and makes the rack slam back into 
the low -end stop, which turns off 
the recock switch. The rack then 
again flies forward, striking the 
high -end rack and tripping the re - 
cock switch...and so on until it be- 
comes jammed, breaks or both. 
The usual cause is either a broken 
or misadjusted governor gear 
train. This problem must not be 
allowed to continue or it will dam- 
age the PTM, dial or switch. 

IN PART 2 

Next month, we will analyze the 
electrical portion of the seeker and 
the causes of and procedures for 
dealing with other common trou- 
bles, plus service hints regarding 
the bench supply and other 
equipment needed for testing. 

SEEK 

SWITCH 

CONTROL 
AMP 

S3 
O 

---0--4>S4 

CONTROL 
RELAY 
K1 
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RECOCE 

PART OF K 

if SWITCH 

7 
S2 

Fig. 9-Simplified schematic diagram of the 
signal seeker control circuitry. 



COMM CHAT... 
continued from page 32 

dictable circumstances. 
I was looking for excessive noise 

in a solid-state transceiver. Volt- 
ages checked normal and cooling 
spray produced no significant ef- 
fect. I decided to try heat. The only 
wide-angle source of heat in this 
shop was an infra -red heat lamp. 
As soon as the light from the lamp 
was focused onto the chassis, the 
noise became much worse. Acting 
on a hunch, I began blocking off 
various sections with my hand. 
When I had the sensitive area 
pinned down to a square inch or so, 
I jury-rigged a paper funnel with 
an aperture of approximately 
one -quarter inch. 

Presto! The unorthodox device 
pinpointed a defective diode in the 
detector -ANL section, and a quick 
replacement solved the noise prob- 
lem. 

TEST INSTRUMENT... 
continued from page 35 

amplifier so that the waveforms 
may be mixed with an external 
signal. The output amplifier also 
may be used alone as a wideband 
amplifier. 

Specifications 
Frequency Range: 1 Hz to 1 MHz 

in six pushbutton decade ranges. 
Output Level: 0 to 24 volts p -p (8.5 
Vrms) open circuit, protected 
against short circuits Output Im- 
pedance: 600 ohms, ± 5 percent, 
regardless of attenuator setting 
Frequency Stability (after 1/2 hours 
warm-up): With line voltage: ±0.5 
per cent with 10 percent line 
change Sine Wave Distortion: 
Maximum total harmonic distor- 
tion from 20 Hz to 20 KHz is 1 

percent typical, 1.5 percent 
maximum Square Wave Rise/Fall 
Time: 0.5 microseconds or less. 

The instrument measures 81/2 

inches wide by 4 inches high by 6 
inches deep and weighs 4 lbs. The 
price is $166. 

MOVING? 
Be sure to let us know your new 
address. Please enclose a 

complete address label from one 
of our recent issues. 

3 
ON 
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An all electronic event counter - lowest 
cost anywhere! 

$49.50 
Standard Features: In Unit Quantity 

Count to 19999 events. 
LED display - 0.3" in height. 
Programmable decimal. 
TTL or switch input. 
Electronic reset. 
Display inhibit, dimming and lamp test. 
Leading zero suppression capability. 
Multiplexed BCD output. 
Small size: 1"H x 2.5"W x 3.25"D. 
Operates on +5 vdc, < 0.75 W. 

Optional 115 vac operation. 
See your local distributor! 

Distributor inquiries invited. 

...tor more details circle 129 on Reader Service Card 
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LM -3 

World's lowest priced precision digital multimeter 
- - more accurate and rugged than the old pointer 
meter - - ideal for field service. 

r 
Lm 

MÇY Icc'c ̀ cM.i .. . _ .... 

With rechargeable 
batteries and charger unit $125 
Standard Features: 

Automatic polarity and zeroing. Large 0.3" 
LED display. 13 ranges: vac, vdc & ohms with 
1% accuracy. Size: 1.9"H x 2.7" W x 3.9"D. 
LM -3 basic meter also available in fourdigitswith 
0.02% accuracy. Ask for LM -4. 

See your local distributor! 
Distributor inquiries invited. 

...for more details circle 130 on Reader Service Card 
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Replace with 

N G 
G 

I)iital 

Panel Meter the PI V 1-3 

$85.00 
Standard Features: 

Full three digits, 0.1% accuracy. 1, 10, 100 

or 1000 vdc ranges. Automatic zeroing. Oper- 
ation from +5 vdc, <O.8W. Programmable deci- 
mal point. Small size: 1"H x 2.5"W x 3.25"D. 

Fully protected input. 
Options available include bipolar operation, BCD 

output and operation from 115 vac. 

PM -3 also available in bipolar, 4 -digit meter with 
0.02% accuracy. Ask for PM -4. 
See your local distributor! 

Distributor inquiries invited. 

...for more details circle 131 on Reader Service Card 

In Unit Quantity 

REPRESENTATIVES 

Alabama, Mobile 205+478-8108 
Hollingsworth & Still, Inc. 

California, Los Altos 415+948-7771 
W. W. Posey Company 

California, Van Nuys 213+997-1124 
Oberman -Renner Sales 

Florida, Orlando 305+834-2356 
Hollingsworth & Still, Inc. 

Georgia, Atlanta 404+394-3270 
Hollingsworth & Still, Inc. 

Hawaii, Honolulu 808+845-8207 
Hawaii Electronic Sales 

Illinois, Chicago 312+685-2338 
Theo. Pappas & Associates 

Maryland, Silver Spring 301+593-7749 
Mid -Atlantic Sales 

Massachusetts, Wellesly Hills 617+235-0102 
Michael Scott Company 

Michigan, Ferndale 313+547-4771 
Shalco, Inc. 

New York, Yonkers 914+779-7330 
Jack Brown Electronic Sales Reps, Inc. 

North Carolina, Charlotte 704+535-4604 
Hollingsworth & Still, Inc. 

Ohio, Cleveland 216+461-8333 
Del Steffens & Associates 

Ohio, Dayton 513+293-3145 
Del Steffens & Associates 

Pennsylvania, Abington 215+657-2815 
Mid -Atlantic Sales 

Texas, Dallas 214+526-8329 
Berthold Sales 

Non -Linear Systems, Inc. 
Originator of the digital voltmeter. 

Box N, Del Mar, California 92014 Telephone (714) 755-1134 
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An Extraordinary Offer 
to introduce you to the benefits of Membership in 

ELECTRONICS BOOK CLUB 
for a limited time only you can obtain 

THIS for 49,i 
GIANT TV Troubleshooter's Handbook only WITH 
448 -Page TRIAL 

MEMBER- 
SHIP 

May we send you this helpful new 
book as described on the facing 

page as part of an unusual offer of a 
Trial Membership in Electronics Book 
Club ? 

This is a quality hardbound volume, 
especially designed to help you in- 
crease your know-how, earning power, 
and enjoyment of electronics. 

This handsome, hardbound book 
is indicative of the many other fine 
offerings made to Members ... impor- 
tant books to read and keep ... vol- 
umes with your specialized interests in 
mind. 

Whatever your interest in electron- 
ics -radio and TV servicing, audio and 
hi-fi, industrial electronics, communi- 
cations, engineering -you will find 
Electronics Book Club will help you. 

With the Club providing you with 
top quality books, you may broaden 
your knowledge and skills to build 
your income and increase your under- 
standing of electronics, too. 

How You Profit from Club Membership 
This special offer is just a sample of 

the help and generous savings the 
Club offers you. For here is a Club de- 
voted exclusively to seeking out only 
those titles of direct interest to you. 
Membership in the Club offers you 
several advantages. 
1. Charter Bonus: Take "TV TROU- 
BLESHOOTER'S HANDBOOK" . 

publisher's list price $8.95 . for 
only 490 with your Trial Membership. 
2. Guaranteed Savings: The Club 
guarantees to save you 15% to 75% 
on all books offered. All books are of- 
fered at low Member prices (plus a 
small shipping charge). 
3. Continuing Bonus: If you continue 
after this trial Membership, you will 
earn a Dividend Certificate for every 
book you purchase. Three Certificates, 
plus payment of the nominal sum of 
$1.99, will entitle you to a valuable 
Book Dividend which you may choose 
from a special list provided members. 
4. Wide Selection: Members are an- 
nually offered over 50 authoritative, 
new books on all phases of electronics. 

5. Bonus Books: If you continue in 
the Club after fulfilling your Trial 
Membership, you will receive a Bonus 
Dividend Certificate with each addi- 
tional Club Selection you purchase. 
For the small charge of only $1.99, 
plus three (3) Certificates, you may 
select a book of your choice from a 
special list of quality books periodical- 
ly sent to Members. 
6. Prevents You from Missing New 
Books: The Club's FREE News gives 
you advance notice of important new 
books . books vital to your con- 
tinued advancement. 

This extraordinary offer is intended 
to prove to you, through your own ex- 
perience, that these very real advan- 
tages can be yours . . that it is pos- 
sible to keep up with the literature 
published in your areas of interest .. . 

and to save substantially while so do- 
ing. 

How the Club Works 

Forthcoming selections are described 
in the FREE Club News, published 
thirteen times a year. Thus, you are 
among the first to know about, and to 
own if you desire, significant new 
books. You choose only the main or 
alternate selection you want (or ad- 
vise if you wish no book at all) by 
means of a handy form and return 
envelope enclosed with the News. As 
part of your Trial Membership, you 
need purchase as few as four books 
during the coming 12 months. You 
would probably buy at least this many 
anyway . without the substantial 
savings offered through Club Member- 
ship. 

Limited Time Offer! 

Here, then, is an interesting oppor- 
tunity to enroll on a trial basis ... to 
prove to yourself, in a short time, the 
advantages of belonging to Electron- 
ics Book Club. We urge you, if this 
unique offer is appealing, to act 
promptly, for we've reserved only a 
limited number of books for new Mem- 
bers. 

To start your Membership on these 
attractive terms, simply fill out and 

mail the postage -paid airmail card to- 
day. You will receive "TV TROUBLE- 
SHOOTER'S HANDBOOK" for 10 - 
day inspection. 
SEND NO MONEY! If you are not 
delighted, return it within 10 days 
and your Trial Membership will be 
cancelled without cost or obligation. 
Electronics Book Club, Blue Ridge 
Summit, Pa. 17214. 

Typical Savings Offered Club 

Members on Recent Selections 
Pract. CB Radio Troubleshooting & Repair 

List Price $8.95; Club Price $5.95 
2nd Class FCC Encyclopedia 

List Price $10.95; Club Price $7.95 
Color TV Case Histories Illustrated 

List Price $8.95; Club Price $5.95 
The Complete Auto Electric Handbook 

List Price $8.95; Club Price $5.95 
Computer Programming Handbook 

List Price $12.95; Club Price $8.95 
Transistor Theory for Tech. & Engineers 

List Price $8.95; Club Price $5.95 
Jack Darr's Service Clinic No. 3 

List Price $7.95; Club Price $4.95 
Color TV Studio Design & Operation 

List Price $9.95; Club Price $6.95 
Adv. Applications for Pocket Calculators 

List Price $8.95; Club Price $5.95 
Comp. Handbook of Lawnmower Repair 

List Price $9.95; Club Price $7.95 
Integrated Circuits Guidebook 

List Price $8.95; Club Price $5.95 
Radio Control for Models 

List Price $9.95; Club Price $6.95 
Radio Astronomy for the Amateur 

List Price $8.95; Club Price $5.95 
111 Digital & Linear IC Projects 

List Price $8.95; Club Price $5.95 
Auto Electronics Simplified 

List Price $8.95; Club Price $5.95 
The Complete FM 2 -Way Radio Handbook 

List Price $9.95; Club Price $6.95 
RCA Color TV Service Manual -Vol. 3 & 4 

List Price $17.90; Club Price $8.95 
Introduction to Medical Electronics 

List Price $9.95; Club Price $6.95 
Basic Digital Electronics 

List Price $7.95; Club Price $4.95 
Auto Stereo Service & Installation 

List Price $8.95; Club Price $5.95 
Effec. Troubleshooting with EVM & Scope 

List Price $8.95; Club Price $5.95 
Modern Communications Switching Sys. 

List Price $17.95; Club Price $13.95 
Pract. Circuit Design for the Experimenter 

List Price $8.95; Club Price $4.95 
Installing TV & FM Antennas 

List Price $7.95; Club Price $3.95 
Sears Color TV Service Manual 

List Price $8.95; Club Price $5.95 

SENDN O MONEY! Simply fill in and mail postage -paid Airmail card today! 
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3rd EDITION 
A GIANT quick -reference, fingertip source - 
book for hundreds of tried -and -tested solutions 
to "tough -dog" TV troubles. Thumb-indexed 
for instant reference! 

This completely new and up-to-the- 
minute third edition of one of the 

most popular TV handbooks ever pub- 
lished is 55% larger than the prior edi- 
tion, and now provides coverage of con- 
soles. This detailed compilation of prac- 
tical help is the answer to the need for 
a well -organized file of troubles and 
proven cures, field factory changes, de- 
sign modifications, circuit improvements, 
service notes, new and unusual circuits 
and descriptions of how they work, etc., 
for all major (and several minor) brands, 
from Admiral to Zenith. This brand-new 
edition represents the only known up-to- 
date digest of specific TV troubles and 
cures, for both color and monochrome 
sets, up to and including 1974 models. It 
also contains service data, schematics, 
special manufacturers' notes, etc., relat- 
ing to the peripheral equipment found in 
TV consoles (such as tape players, 
phonos, FM and AM radios, combinations, 
etc.). 

Despite its increased size and expanded 
content, you'll find this volume extreme- 
ly easy to use: just put your thumb on 
the edge mark representing the TV brand 
of interest, and you instantly turn to the 
book section carrying the data you need. 
The contents of each Section are arranged 
according to TV type-there's no need to 

plow through entries not applicable to 
your own individual needs. Black -and - 
white models in each section are grouped 
together, as are color chassis, and con- 
sole equipment. For easy reference, all 
troubles are categorized by make and 
model. Included in the color TV section 
are hints for troubleshooting chroma cir- 
cuits, making adjustments, etc. Once you 
have this book in your hands, you'll won- 
der how you managed to get by without 
it for so long. 

If you've ever spent time chasing down 
a malfunction only to find that the sche- 
matic didn't agree with the circuit, you'll 
know the value of TV Troubleshooter's 
Handbook. In these times, we all need to 
take advantage of every timesaver we can 
-and if you're a practicing TV technician 
you already know the kind of time you 
save when you have a little inside info on 
a set that comes into your shop. This 
unique volume will be more valuable to 
you than any of its predecessors because 
it's more complete, is fully updated, and is 
easier than ever to use. It's like having a 
complete file on each major TV brand-all 
in a huge volume that's still small enough 
to fit in your tool -and -tube caddy. We ab- 
solutely guarantee it! 448 pps., over 300 
illustrations. Hardbound. Publisher's list 
price $8.95. 

Literally hundreds of complete and partial schematics and illustrations make 
each of the thousands of entries in "TV Troubleshooter's Handbook" 

easy to understand. 

AN EXTRAORDINARY OFFER... 
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TECHNICAL DIGEST 

ADMIRAL 
Color TV Chassis M10 - Service Hint 

If the symptom is no vertical sweep (thin line across) and 
a raspy buzz coming from the high voltage section of the 
chassis, the probable cause a open F1000 fuse (1.5a, 84A4- 
7). 

This fuse is located on the component side of the Pincush- 
ion board. 

As noted in the circuit diagram, the B+ 33 volt and 24 
volt supplies are fused by F1000. When the fuse is open, the 
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lack of source voltages will result in no vertical sweep and 
no sound, except for the buzz mentioned above. 

You may find that replacement of the fuse restores oper- 
ation and that there is no apparent problem in the Pincush- 

Add To Your Service Business! 

CB 
where the 
ACTION'S 

at 

Millions of 2 -way CB radios are in use-millions of new ones 
are being sold annually to new CBers and for replacing old 
units-what a market for repair service. It's the biggest thing in 
electronics since color TV. There's only one thing wrong with CB 
growth-the lack of technicians capable of servicing CB radios. 
That's why many shops are expanding into CB and why new CB 
shops are opening up all over the country. Going CB servicing 
rates run from $12 to $24 per hour. 

To get into CB radio servicing, full-time or part-time, you 
need test equipment, an FCC operator license and to learn how. 
To learn how, you can buy the CB RADIO REPAIR COURSE for 
cash, on a monthly payment plan, or charge the cost to your 
BankAmericard or Master Charge account. 

To make it easy to study, this 70 -lesson course employs the 
PROGRAMMED teaching technique and sticks to the target- 
CB radio. Study at your own pace as you receive the self - 
examining lessons. We can't guarantee that you will become a 
CB expert since that depends on you. We promise nothing 
except information. To get the facts about this course, write 
a letter or card or mail the coupon below today. No salesman 
will call. 

CB RADIO REPAIR 
COURSE, INC. Dept. ET -095 
531 N. Ann Arbor 
Oklahoma City, OK 73127 

Please send information about your Course to: 

Name 

Address 

City State Zip 

...for more details circle 114 on Reader Service Card 

44 / ELECTRONIC TECHNICIAN/DEALER. SEPTEMBER 1975 

ion board. In some cases the manufacturer found that the 
blown fuse was caused by excessive current in the vertical 
output transistors. If you find this condition, check resistor 
R632 on the M600 Vertical Module; if it is 75 ohms, replace 
it with 61A172-560 (56 ohms, 5%, 1/4 watt). In some early 
chassis, you may find that R632 is 39 ohms; 56 ohms is the 
ideal value. Also note that the R632 symbol may not appear 
on early M600 boards - look for D603. A diode originally 
planned for this location was replaced by R632, but the 
board printing change was delayed. 

Stereo Chassis 2S2-Service Hint 

When you replace shorted audio output transistors 
(matched pair 2057A100-45) in the 2S2 stereo chassis (used 
in KS821, KS823, KS828, KS833, KS843, KSKS883- Serv- 
ice Manual S1330), be sure to also check and/or repair the 
following components to ensure complete repair: 

1) Capacitor C315 or C316 (470 mfd, 16 WVDC); usually 
the capacitor has burst. For replacement, use the 470 mfd; 
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35 WVDC capacitor, Part No. 2067A64-107. 2) Bias diodes 
D301 and D303 or D302 and D304. D301 and D302 are Part 
No. 2093A41-86 silicon diodes; D303 and D304 are 93A27-8 
germanium diodes (usually the germanium diode is open). 
These particular diodes were especially chosen for this 
application; do not substitute! 3) Check each emitter resis- 
tor; R331 and R333 or R332 and R334 (0.5 ohm 1/2 watt, 
2060A54-45). 

Also check the power transformer T001 (2080A1-59) by 
checking for the 28 volt supply; shorted output transistors 
may have damaged the transformer. 

Color TV Chassis 3M20/3K19/T41K10 - Overheating Replacement HV 

Capacitor 

If you find that after replacing a high voltage capacitor 
and it begins to overheat, the possible cause may be that it 
was not replaced with the exact replacement part. 

The manufacturer received several complaints of over- 
heating replacement capacitors in the high voltage section - usually a part mounted on the high voltage transformer. 

Investigation of these complaints has revealed that, in 
almost every case, the culprit was a general replacement 
capacitor which did not have the proper temperature coeffi- 
cient specified for that function. 

The manufacturer strongly urges the use of exact Admi- 
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rai replacement parts. Refer to the service manual for the 
model being serviced to be sure that you get the correct 
replacement part. 

Color TV Chassis K19-Raster, But No Sound Or Video 

If you encounter a symptom of raster, but no sound or 
video, the possible cause could be a defective component in 
the low voltage B+ supply. 

A defective component in the low voltage B+ supply such 
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Speed TV repairs 
with the 

General Electric 
Symptom Repair 

Manual 
The Symptom Repair 
Manual lists a variety of 
symptoms for individual 
General Electric televi- 
sion chassis and tells you 
what to check and in what 
order. These symptoms 
and repairs were devel- 
oped from thousands of 
service technician invoices 
and represent the com- 
bined experience of hun- 
dreds of technicians. 

Professional 

Check List For Ouii5e-8e4o6/e Repoe 
GENERAL *ELECTRIC 

The 70 -page manual 
is 51/2" by 81/2" 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. 

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

PLEASE CHECK ITEMS DESIRED: 

DONE SYMPTOM REPAIR MANUAL ($1.00 ENCLOSED) 

FOUR SYMPTOM REPAIR MANUALS 1$3.00 ENCLOSED) 

ENCLOSED ISI )CHECK) ICASH OR 
I 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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as an open R101 (300 ohm, 5 watt resistor, Part No. 
61A59-301-150) or open R102 (2.5 K, 10 watt resistor, Part 
No. 61A20-8) or shorted Zener diode D104, Part No. 
93A39-5). 

Check the + 135 volt and + 20 volt supply voltages. When 
a defective component is found, check all associated com- 
ponents and circuits to avoid repeated failure. 

If you encounter a 60 Hz hum symptom with a hum bar 
floating up through the picture, the possible cause could be 
an open electrolytic capacitor C108 (25 mfd, 25 volt, Part 
No. 67A200-250-4). 

With capacitor C108 open, the 60 Hz sinewave can be 
seen at the plate of the 11CH11 Video Amplifier tube with 
an oscilloscope. 

Color TV Chassis M24/M25/M30/1M30-Service Hint 

A symptom of low brightness, video smear and the screen 
controls may work backwards, can be caused by a defective 
diode in the horizontal output section of the chassis. 

A defective D106 diode, located on the high voltage 
transformer, can cause the 800 volt supply to the high side 
of screen controls to read low. 

Since these same symptoms, low brightness and video 
smear, could be caused by a defect in the RGB module, 
check for the failure of diode D106 by measuring the 800 
volt supply. Diode D106 provides the 800 volts by rectifying 
the horizontal pulses. 

If the diode is defective, you will measure some B+ on the 
high side of the screen controls, usually between 130 volts 
and 250 volts, depending on whether the diode is open or 
shorted. The screen controls will have no effect if the diode 
is completely open. If it is not completely open, the screen 
intensity will decrease as the control is increased-the 
reverse of normal operation. 
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Replace the defective diode with the exact Admiral re- 
placement Part No. 93A60-11. 

The schematic shown is for the 1M30. If you are servicing 
the other solid state chassis mentioned, refer to the ap- 
propriate service manuals; the terminal numbers for the 
diode and the 800 volt test point are not the same. 

GENERAL ELECTRIC 
Color TV Chassis C2 and CD-Chroma Board 

Check all channels for a chroma beat interference pat- 
tern exhibited as diagonal lines in the picture. If the inter- 
ference is present, change 4R520 to a 15 ph choke and add 
C530 (36pf). The location for C530 is marked on the chroma 
board immediately adjacent to the present location of R520. 
When installed, C530 will be connected from the choke that 
replaced R520 to ground. 

MAGNAVOX 
Color TV Chassis T981/2/7-Horizontal Module and Regulator Module 

Variations 

Later versions of this chassis series use a new Horizontal 
Oscillator/Driver module, M202, Part No. 703728-1. The 
original module and the new module are not interchange- 
able. If the incorrect module is placed in one of these chas- 
sis, the result is horizontal tearing and instability. The 
Horizontal Hold control will not stabilize the picture. 

The original Horizontal Oscillator/Driver module used 
was Part No. 703554-1. This module must be used in T981 
chassis versions whose high voltage setting is 25 kv and 
with T982/987 chassis versions whose high voltage setting 
is 27.5 kv. The new Horizontal Oscillator/Driver module, 
Part No. 703728-1, must be used in the T981-08, 09, and 11 
versions, whose high setting is 27 kv. The 703728-1 module 
must also be used in the T982-12, 13, 14, 15, and 16 versions 
as well as the T987-11, and 12 versions. The T982/987 
chassis operates at a 28.5 kv high voltage setting. 

These later chassis versions also use a new Voltage 
Regulator/Pincushion module, M300, Part No. 703556-4. 
This new module has a Pincushion control and must be 
used as a replacement in all chassis which use the 703728-1 
Horizontal Oscillator/Driver module. The original Voltage 
Regulator/Pincushion module is Part No. 703556-2 and has 
no Pincushion control. The -4 module may be used in place 
of the - 2, but the -2 cannot be used in place of the -4 or 
severe pincushioning will result. 

Section 4.2-11 of the Service Manual contains an out - 
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lined notation that the 703728-1 Horizontal Osc/Driver 
Module contains a High Voltage Protection circuit and no 
attempt should be made to repair this module. This is why 
no schematic is shown. 

Color TV Chassis T995-Strong Color In Purity and Service Positions Of 

Service Switch 

On non-Videomatic T995 models (T995-03), the chroma 
signal stays on the screen when the Service Switch is pulled 
to the Purity or the Service position. The liminance is 
removed. When setting Purity or White Balance, select an 
unused channel or turn the Color control all the way down. 

This condition occurs because the chroma signal does not 
pass through the Videomatic module on non-Videomatic 
sets. Although this module is still referred to as a "Vid- 
eomatic" module on these models, it contains only lumi- 
nance circuitry. The Service Switch defeats the chroma on 
Videomatic sets by interrupting the 24 volt supply to the 
chroma amps on the Videomatic module. Since no chroma 
amps are used on the Videomatic module with non- 
Videomatic sets, the Service Switch does not defeat chroma 
on these models. 

Color TV Chassis 1981/982/987 - Failure of Resistors R232 and R235 

Resistors R232 and R235 are .47 - ohm, I/zw, metal film 
resistors used in the plus and minus 12v DC vertical power 
supplies of early production chassis. If either of these resis- 
tors fails and replacing the resistor corrects the problem, it 
is very possible that a previous problem existed and the 
resistor was overstressed but did not fail at that time. 
Sometime after the original problem was corrected, the 
resistor fails. 

To prevent this from occurring, R232 and R235 have been 
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changed to RF chokes (part number 361528-1). In this 
manner, if a problem occurs in the plus or minus 12v DC 
supplies, the appropriate RF choke will act as a fuse and 
open. The chokes have been designated L202 and L203. The 
partial schematic shows these chokes and their electrical 
location in the 12v DC supplies. If a failure should occur 
which is directly associated with either 12v DC supply, 
both R232 and R235 should be replaced with the RF chokes. 
These resistors are physically located on the right rear 

FIX 

Suggested price 
$249.90 

The new Triple - 
Threat renewer. 
RCA's unique WT -333B is 3 ways 
better than conventional picture 
tube tester/renewers. 
It puts 3 proven methods of cathode -emission 
renewal at your finger tips: High current Pulses. 
Steady Direct Current Flow. Elevated Heater Volt- 
age. 

It helps solve your picture tube problems in 3 easy 
steps: Determines if tube is actually the source of set 
trouble and isolates fault by testing under simulated 
picture conditions. Repairs shorts, cleans blocked 
grid apertures, welds cathodes, renews cathode 
emission - where possible. Tests quality level of 
repairs. 
The WT -333B also compares all three guns of color 
tubes simultaneously with exclusive Simul-Test 3 - 
meter system. You get quantitative, meaningful and 
instant indication of tube condition and renewal. 

You can buy the new WT -333B with PIX-FIX at any 
one of the more than 1,000 RCA Distributors 
worldwide. Or for further information, contact RCA 
Distributor and Special Products Division, Bldg. 
206-2, Cherry Hill Offices, Camden, N.J. 08101 
(Phone 609-779-5715). 

RC" Electronic 
Instruments 
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corner of the Scan board, near the flyback transformer. 
In addition, resistor R231, located in the 250v DC supply, 

has been changed to the RF choke for the same reasons. 
R231 is a 10 - ohm, 1w metal film resistor, shown near W17 
in the schematic. The RF choke which replaced this resistor 
is designated L204 and is not shown on the schematic. 

Eight -Track Tape Player Model VE16-Hum Caused By AM/FM RFI 

When operated in the vicinity of an AM/FM transmitter, 
the VE 16-01 through -08 has been found to pick up the FM 

CUT FOIL HERE ADD THIS JUMPER 

signal in some cases. The RFI sounds like hum. The signal 
is picked up by a ground loop foil pattern on the Pre -Amp 
audio PC board. The solution is to modify the PC board as 
shown in the accompanying illustration of the copper side 
of the Pre -Amp board. The modification involves cutting 
the ground foil and connecting the ground side of C11 and 
C12 together with a jumper wire. 
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You 
can study 

FM 
two-way 

radio 
at 

home! 
Thousands have increased their knowledge of FM 
two-way radio through the MTI home -study courses. 
Now, newly revised and better than ever! 

Cut me in, send free information. (No salesman will 
call) 

Name 
Address 

Code 
l I am a Veteran rl I am a serviceman on active duty 

MT/ 
Formerly 
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Star Remote Control - Coax Cable Connections 

Replacement of the STAR Tuning Assembly may cause 
confusion when the coax connectors are reattached to the 

VHF tuner. As shown in the illustration, two coax cables 
connect to the VHF tuner. One is the antenna cable and the 
other is the IF cable to the TV chassis. Notice that one of the 
plugs remains empty. If the IF cable is connected to the 
empty plug, the results will be a snowy picture or no pic- 
ture. When installing a replacement STAR Tuning Assem- 
bly, be sure to connect the IF cable to the correct plug. 

PRODUCTIVITY... 
continued from page 26 

rate to the percentage of 
callback debits provides 
an "incentive" for tech- 
nicians to maintain the 
quality of their servicing. 
(Without this provision, 
some technicians might 
start "cutting corners" to 
increase volume, thereby 
ultimately defeating the 
purpose of the incentive 
program by having to 
spend too much time 
making non -revenue - 
producing callbacks.) 
3) It provides a method of 
continuously monitoring 
the productivity of each 
technician. Each month 
Sperry receives from his 

accounting and payroll 
department a report 
similar to that shown in 
Table 5. (The figures ac- 
tually are hypothetical 
but representatives of 
those of Sperry's busi- 
ness.) By comparing the 
data on the current 
monthly report with the 
corresponding data on 
previous month's re- 
ports, he can detect 
trends in the various fac- 
tors which affect and re- 
veal the productivity of 
his technicians, such as 
callback percentage and 
actual revenue pro- 
duced. 
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NEW PRODUCTS 

VARIABLE TV/FM SIGNAL 140 
ATTENUATOR 

A new variable attenuator, an- 
nounced by Blonder -Tongue Labora- 
tories, Inc., provides any increment of 
attenuation up to 18 dB for TV and FM 
signals (54 to 900 MHz). The Model 
VA -18 Attenuator employs a rotary 
attenuation control to permit fine at- 

tenuation settings that are not re- 
stricted to arbitrary fixed switch -in 
values, a drawback of switch -type at- 
tenuators. The unit utilizes slip -clutch 
construction so that the slotted ad- 
justment stud cannot be stripped even 
by excessive rotation in either direc- 
tion. The unit has a 75 -ohm imped- 
ance and insertion loss at the 
minimum setting from DC to 700 MHz 
is less than 1 dB; at 800 MHz 1.4 dB 
and at 900 MHz 2.0 dB. The unit 
measures 2 inches by 23/4 -inches by 
1 -inch and is easily mounted on flat 
surfaces with the two sheet metal 
screws supplied. Its connectors are de- 
signed for use with standard 75 -ohm 
F -type cable connectors. 

VOM 141 

A 20 K ohm/volt pocket VOM, with 
16 ranges for testing, checking and 
maintenance of electronic equipment 

has been introduced by International 
Components Corp. The Model IC -210 
VOM has features usually found in 
larger instruments of its type. Clearly 
printed 3 -inch scales are covered by 
high impact clear acrylic face for legi- 
bility and protection. It also has a 
lever -type positive -switching range 

selector and reads resistance to 60 
Megohms. Voltage sensitivities are 
20,000 ohms/volt DC and 10,000 
ohms/volt AC. The lowest DC current 
range of 50µa full scale is suitable for 
measuring minute currents. The unit 
weighs 14 ounces and has a bakelite 
case measuring 4% inches by 3 inches 
by 11/4 inches. Price is $29.95. 

PROBE METER 142 

Measurements of DC high voltages 
to 40 kv can be made with Heath's 
Model 5210 Probe Meter. The meter 
can be used anywhere a high voltage 
measurement is needed. To use, the 
ground clip is attached to the TV chas- 
sis, and the probe is placed against the 
tube's high voltage connector and the 
meter is switched -on to measure the 

voltage. The on -off switch on the 
handle protects the meter during 
hookup and when the probe is not in 
use. The Model 5210 is available in kit 
form for $17.95 and the assembled 
Model SM -5210 is priced at $24.95. 

MEDICAL SERVICE KIT 143 

A medical instrument repair kit de- 
signated the JTK-75, has been de- 

veloped by Jensen Tools and Alloys. 
The kit contains more than 100 tools 
needed for servicing sophisticated 
medical and electronic equipment. In- 
cluded are hemostats, pliers, 
wrenches, screwdrivers, grounded 
output tester, alignment tools, solder- 
ing equipment, optical aids, spring 
tools, files, nutdrivers, and an "Intro- 
duction to Bio -Medical Electronic" 
text. Two removable pallets mounted 
in a deluxe attache case hold most of 
the tools securely and conveniently. 
The 171/4 by 12 by 51/z case is con- 
structed of hardwood with brass fit- 
tings and a keyless combination lock. 

NATION-WIDE 
TUBE & TRANSISTOR CO. 

OUR 22nd MAIL ORDER YEAR 

ORDER NOW from This Sample Listing 

024 
1G3 
1R5 
1S5 
1T4 
1U4 
1V2 
3A3 
3AU6 
307 
3BU8 
3026 
3CB6 
3DB3 
3DT6 
3GK5 
3HA5 
4CB6 
5CG8 
5J6 
5U4 
5U8 
5V4 
5V6 
5Y3 
6AC7 
6A F4 
6AG5 
6AG7 
6AH4 
6AK5 
6AL5 
6AQ5 
6AS8 
6AT8 
6AU4 

ORIGINATORS 
OF 

39 Tubes 

$35 per 100 

6ÁU6 
6ÁV5 
6ÁV6 
6ÁW8 
6AX4 
6ÁY3 
6BA6 
6BC5 
6BF6 
6BG6 
6BH6 
6BH11 
6BL7 
6BL8 
6BN6 
6806 
6807 
6BZ6 

6627 6FQ7 
6CB6 6FS5 
6CD6 6GC5 
6CG8 6GE5 
6CJ3 6GF7 
6CL6 6GH8 
6CM7 6GJ7 
6CQ4 6GK5 
6DÁ4 6GK6 
6DE4 6H6 
6DE6 6HÁ5 
6DQ6 6HB7 
6DW4 6HS5 
6EH7 6J4 
6EJ7 6J5 
6E55 6J6 
6EW6 6DE6 
6FH5 6JH6 

6JN6 
6K6 
6K7 
6K11 
6KZ8 
6LUS 
6011 
6S4 
6S8 
6SÁ7 
6SK7 
6SL7 
6SN7 
6SQ7 
6557 
6U8 
6X4 
6X5 

12AX7 
12BÁ6 
120E6 
12BH7 
12BY7 
12CU5 
12046 
12F8 
12L6 
12SK7 
12SL7 
12SN7 
12507 
13FD7 
1407 
15KY8 
17ÁY3 

17BF11 
6X8 17006 
7A4 17JN6 
7A5 17JZ8 
7E6 18665 
7E7 1909 
7H7 21HB5 
7X6 24A 
7X7 25L6 
81310 25W4 
8BU11 25Z6 
8F07 27 
8LT8 31126 
10DE7 34CE3 
1OGK6 35LR6 
12ÁT7 39/44 
12ÁU7 41 
12ÁV6 5005 
12AX4 7868 

FREE BONUS: An AM/FM/Weather Pocket 
Radio Will Be Sent Free With Every Order 
Of $30 Or More From The Above Tube List- 
ing. (May Be Purchased For $9.95 Prepaid) 

FREE BONUS: RCA Tube Caddy with Every 
Order of $99 or More from the Above Tube 
List. 

DISCOUNT TRANSISTORS 

ECG 113 
ECG 114 
ECG 115 
ECG 118 
ECG 119 

59c Each 

$50 per 100 
Any Assortment 
ECG 120 ECG 168 
ECG 152 ECG 169 
ECG 153 ECG 171 
ECG 166 ECG 186 
ECG 167 ECG 187 

ECG 197 
ECG 198 
ECG 210 
ECG 211 

All tubes and transistors individually boxed, 
packaged and code dated, guaranteed 1 

year. 5 day money back offer. All tubes 
and transistors shipped immediately, pre- 
paid. 

SEND FOR FREE 

TUNER REPAIR 
Send for free brochure 
of our specialized ser- 
vices. Our Tuner Re- 
pair Department will 
rebuild or replace ans 
tuner (including tran- 
sistor types) . Our price 
$9.95 plus $1 ship. 

SOLID-STATE 
REPAIR 

Our Home Entertain- 
ment Repair Dept. 
will repair any unit 
from a pocket radio to 
a transistor TV. Sam- 
ple charges: cassette 
$8.95 plus parts. AM 
car radio $8.95 plus 
parts. Send no money 
with repairs. When 
completed, they will he 
returned COD. Satis- 
faction guaranteed nr 
your money back. 

COMPLETE LIST! 

PICTURE TUBE 
SPECIALS 

Color; Black & White 
All Guaranteed 1 Yr. 
19EYP22 . 49.95 

$15 Dud Deposit 
21F.11'22 49.95 

No Dud Deposit 
25Aí'22 . 50.95 

$15 Dud Deposit 

Dud Deposit will be 
refunded to you when 
dud Is returned in 
original carton under 
vacuum. All tubes 
shipped collect for 
freight, Immediately. 

Send for Free List of 
Our 20mm Black and 
White Picture Tubes. 

TERMS: All orders shipped prepaid! No mini- 
mum order. Send check or money order. Add 
$1.00 for handling on orders under $10. Ca- 
nadian & Foreign, add approx. postage 25% 
deposit on COD's. 

NATION-WIDE 
TUBE & TRANSISTOR CO. 

1275 Stuyvesant Ave., Union, N.J. 07083 
Tel: 12011 688-1414 Dept. ET9 
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DELUXE DIGITAL COLOR 

CONVERGENCE GENERATOR 

NOW AT A PRICE EVERYONE 
CAN AFFORD 

ROCK SOLID PATTERNS 

ALL IC COUNTDOWN CIRCUITS 

QUARTZ CRYSTAL OSCILLATORS 

2 FULL YEARS' WARRANTY 

>MAL DOLOR GENERATOR 

II ürfiem 
MODEL $9995 
SG -200 
10 Patterns: Full & Gated Rainbow, 4 

Crosshatch, 4 Dot, Die,Casted 1/8" Alu- 

minum Case. 

',GITAE CONVERGENCE 
GENERATOR 

HID 
E32 

--«____ ELENCO MODE 
.. 

MODEL $7595 
SG -150 
10 Patterns: B&W Bars, White Field, 4 

Crosshatch, 4 Dot. 

Elenco Electronics Inc. 

rGqM. 

MODEL 

SG -100 

ONLY 

$5995 

2 Patterns: 20 x 16 Crosshatch, 320 
Dots, weight only 17 oz. 

FULL 15 DAYS MONEY 
BACK GUARANTEE 

SEE YOUR DISTRIBUTOR OR WRITE: 

ELENCO ELECTRONICS INC. 
8744 W. North Ter., Niles, III. 60648 
312-564-0919 MODEL SG- 

My check or money order enclosed. 

COD-Add $2.50 mailing & handling. 

NAME 

ADDRESS 

CITY STATE ZIP 

DISTRIBUTORS' INQUIRIES INVITED 

Price is $349.00 complete with meter 
and probes. Without the meter the 
price is $269. 

TEST JIG CABLES AND ADAPTERS 144 

Six new Test Jig Cable and Adapter 
Kits are available fromRCA, one each 
for servicing RCA, Admiral, Mag- 

navox, Philco, Sylvania and Zenith 
color TV. The kits are available indi- 
vidually or in money -saving "Six - 
Pack" containers at participating 
RCA Distributors. Each kit is pack- 
aged in a sturdy clear plastic case 
that's stackable. It is shoe box size, 
with a convenient sliding drawer. The 
handy case is reusable for storing 
parts, tools, shoes and other home or 
shop gear when no longer needed for 
storing the test jig kit. 

CB SERVICE MONITOR 145 

The Zodiac Model U-2, a precision 
Citizens Band (CB) service instru- 
ment, now is available in the United 
States and is manufactured in Switz- 
erland. The instrument uses a fre- 

quency synthesizer for rapid, accurate 
testing by manufacturers and service 
technicians. The portable, easy -to -use 
instrument, with its telescoping an- 
tenna, is particularly useful for inde- 
pendent service technicians in the 
field, since it is powered by an external 
12 -volt source. The unit can be used as 
a RF signal generator, watt meter, 
modulation meter, SWR meter and 
field strength meter. It generates 210 
frequencies, 5 KHz apart within the 
26.49 to 30.11 MHz range, including 
the existing and proposed CB channel 
frequencies. It can be used to measure 
sensitivity at the carrier frequency, 

passband at + KHz, and adjacent 
channel selectivity. Power output up 
to 5 watts can be measured as can 
modulation up to 100 per cent. In addi- 
tion, the unit can be used to measure 
SWR up to 3:1 and as a field strength 
meter. Price is under $1000. 

TRANSISTOR TESTER 146 

The Model 520 Transistor Tester in- 
troduced by B & K features what the 
manufacturer calls its "Dynapeak" 
system, for fast, in -circuit test- 
ing as well as out -of -circuit test- 
ing, of semiconductor devices. Both 
audio and visual indications are used, 
to automatically provide the test re- 
sults. Device basing is automatically 
displayed when the device under test 
is good. The collector and emitter 
leads can be identified without charts 
and silicon or germanium devices are 
automatically identified by a signal 
light on the front panel of the instru- 

ment. The base (or gate) lead is au- 
tomatically identified by the color in 
the small window on the front panel; 
collector and emitter leads are color 
identifiable in the same window. With 
one flip of a lever switch, you can de- 
termine if any PNP or NPN device is 
good, and you also get automatic 
set-up of lead connections for further 
testing. The unit measures 8 inches by 
7 inches by 3'/2 inches and is priced at 
$150. 

MATV SPLITTER 147 

The first amplified, eight -way 
MATV splitter in the commercial TV 
systems industry has been developed 
by Winegard Co. The 75 -ohm 
amplified splitter, AS -8, is designed to 
divide RF signals on a single 
trunkline into eight outputs with no 
signal loss. It is ideal for use in high 
rise buildings and other applications 
where multiple trunk lines are needed 
in a single location. Maximum input 
level per channel is 44 dBmv for each 
of 7 VHF channels and 5 UHF chan- 
nels at 0.5 percent cross modulation. 
Bandpass on VHF is 30 to 275 MHz 
and 470 to 806 MHz on UHF covering 
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both the mid and super bands for sys- 
tems using signals from 30 channel 
CATV. It will pass power from the 
input to each output to operate line 
amplifiers or amplified tap -offs. 

CB INTERFERENCE FILTERS 148 

The new CB interference filters 
have been developed by Avanti R&D, 
one for the transceiver, and one for the 
TV set. Interference problems are 
usually the result of the transceiver 
radiating harmonics of the same fre- 

quency assigned to one or more of the 
TV channels, especially two and five. 
If this is the case, installation of the 
new Low Pass TV Interference Filter 
on your transceiver should eliminate 
the probelm. If the interference is still 
present, the problem is likely to be 
found at the TV receiver, caused by 
"front end" overloading. In this case, 
installation of the 27 MHz CB Signal 
Rejection Filter on the TV set's lead-in 
should eliminate the problem. The fil- 
ter allows the TV signals to be re- 
ceived, while eliminating the un- 
wanted CB signal. 

SMOKE DETECTOR 149 
A solid state smoke alarm an- 

nounced by Mountain West Alarm is 
designed to save lives by detecting 
smoke at the very early stages of a fire. 
The Model E5 Smoke Detector should 
be of special interest to home owners, 
apartment, motel, or hotel managers. 
The unit is completely self - contained 
and a photocell is activated when visi- 
ble smoke interrupts light from highly 
reliable light source with a sensitivity 
of .01 optical density per foot. Solid 
state circuits operate a loud, steady 
horn signal which is rated at 85 dB at 
10 feet. The system is self - supervised 
so lamp failure or other troubles will 
generate a distinctive, pulsating 
"trouble call". As many as five detec- 

i G d 
type acceptance 

dictate6 
XPGT PPLPC1NT 

THE ORIGINAL WEP EXACT REPLACEMENT " THEIR" EQUIVALENTS * 

INDIVIDUALLY 

FRONT 

LARGE MODEL NUMBER AND 
GENERIC NAME IMPRINT FOR 
EASY IDENTIFICATION. 

CROSS REFERENCING TO 
MAJOR MANUFACTURERS 
ON FRONT OF PACKAGE. 

EASY VIEW BLISTER LETS 
YOU SEE THE PRODUCT. 

* Based on latest available published cross reference data. 

EXACT REPLACEMENTS FOR 2SC799 
AND 68 OTHER COMMUNICATION 
TYPE TRANSISTORS ARE AVAILABLE 
FROM ULTRATEC'S COMMUNICATION 
SEMI -CONDUCTOR CENTER. A 100% 

COMMUNICATIONS ORIENTED 
ASSORTMENT. 

EACH ULTRATEC SEMI -CONDUCTOR COMES 
BLISTERED AND MOUNTED ON A UNIQUE 
INFORMATIVE PACKAGE. 

a 'u..r maro.,, 

r 

BACK 

TRANSISTOR SCHEMATIC 
WITH ILLUSTRATION. 

TRANSISTORS USES. - TRANSISTOR 
CHARACTERISTICS 
WITH SYMBOLS 
AND RATINGS. 

YOUR BUSINESS CARD OR LETTERHEAD WILL BRING FULL 
DETAILS AND SERVICE BY OUR FACTORY REPRESENTATIVE. 

ULTRATEC" 
by WORKMAN ELECTRONIC PRODUCTS, INC. 

PO Box 3828 Sarasota, Fla. 33578 / PO Box 5218 Redwood City, Calif. 94063 
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tors may be interconnected so that an 
alarm in any one detector will sound 
alarm in all units. Input power is 120 v 

AC. The white plastic case measures 
6'/4 inches diameter by 2'/4 inches deep 
and weighs one pound and 12 ounces. 
Price is $55. 

FUNCTION GENERATOR 150 

The Model 270 Function Generator 
from Hickok is a versatile service in- 
strument that generates stable, cali- 
brated waveforms in the frequency 
range from 1 Hz to 500 KHz. In addi- 
tion to sine, square and triangle 
waveforms, it can produce pulses 
down to 10 microsec in width, saw- 

tooths, and sweeps or ramps. With ex- 
ternal inputs to a PC board edge con- 
nector on the rear panel, it also can 
produce frequency and amplitude 
modulated waveforms, tone bursts, 
FSK, VCO and PSK outputs, and 
mixed signal outputs. Frequency ac- 
curacy of basic waveforms is ± 1 per- 
cent of full scale up to 200 KHz. Out- 
put level is 0 to 24 volts peak -to -peak, 
flat within ± 0.3 dB from 1 Hz to 100 
KHz. Another feature of the unit is a 
continuously variable control for ad- 
justing the DC level of any waveform 
between -6 volts and.+6 volts with- 
out external biasing. All front -panel 
controls are designed for ease of opera- 
tion. The use of a large, uncluttered, 
one -decade frequency dial and six dec- 
ade range pushbuttons greatly 
simplifies setting and reading of fre- 
quency over the entire range from 1 
Hz to 100 Hz. 

TOOL KITS 151 

A line of tool kits for use by techni- 
cians in a wide variety of service and 
maintenance projects is being offered 
by Henry Mann, Inc. A series of five 
kits is offered, ranging from a starter 

technican's kit to a 120 -piece deluxe 
ensemble with virtually every tool re- 
quired for the installation, mainte- 
nance and adjustment of data proces- 
sing equipment, communications, 
appliances and office machines. All 
tools are housed in lightweight cases, 
including simulated leather fitted 
brief cases and soft -side zippered cases 
as well as compartmented steel boxes. 
Each kit boasts a selection of precision 
pliers, screwdrivers and soldering 
aids, plus specialized tools geared to a 
particular industry. 

WIRE STRIPPING TOOL 152 

A precision stripping tool called 
Stripex, has been announced by Vaco 
Products Co. The tool is designed to 
strip PVC wire and cable to 38 gauge, 
solid or stranded, without knicking 
the wire. Other features include a pro- 

tected wire cutter and a strip length 
guide. The tool is packed in a con- 
toured plastic display case with see- 
thru cover. 

VHF SINGLE CHANNEL 
PRE -AMPLIFIER 153 

A new addition to The Finney Com- 
pany's Greenline MATV product line 
is the Model G-25, VHF Single Chan- 
nel Pre -amplifier. Its specifications 
include: gain 30 dB; noise figure on 
Low Band less than 3.5 dB and less 
than 4.0 dB on High Band; and good 
skirt selectivity. Its skirt selectivity of 
5.5 MHz at - 20 dB from center fre- 
quency on Low Band and 7.0 MHz at 
- 20 dB from center frequency on High 
Band, rejects unwanted TV channels. 
The unit features a sturdy die cast 

metal housing to prevent interference 
from radiated signals. The input and 
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output inpedance is 75 -ohms and the 
unit is supplied complete with power 
supply and all mounting hardware. 

YOKE AND FLYBACK TESTER 154 

Sencore has introduced their all new 
Model YF33 Ringer, Yoke and 
Flyback Checker. First it allows a 
technician to test any yoke and 
flyback in seconds, in or out of circuit, 

in tube or solid state sets, secondly, it 
is a complete sweep circuit analyzer 
with back-up peak -to -peak and high 
voltage tests to completely trouble- 
shoot any horizontal output section. 
The patent pending "Ringer" circuit 
tests the coils of a yoke or flyback 
using a system similar to ringing a coil 
on a scope. A pulse is applied to the 
coil, with the number of ringing cycles 
generated by the coil counted by a di- 
gital circuit which converts this to a 
"Good -Bad" readout. Six buttons are 
used to achieve a matched impedance 
that will allow testing of any yoke or 
flyback including those with ex- 
tremely low Q ratings, for a reliable 
test on any presently manufactured 
yoke or flyback. 

The tester is also a complete sweep 
circuit analyzer. The same ringing 
test used in the yoke and flyback sec- 
tion, can be used to ring the entire 
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horizontal output circuit. To back the 
ringing test, two AC peak -to -peak 
scales of 0 to 30 volts and 0 to 300 volts 
p -p have been added to measure the 
horizontal drive pulse signal in both 
tube and solid state sets. An optional 
10 kv probe allows focus and regulator 
voltage checks, with an adaptor probe 
that extends the range of the high 
voltage measuring capabilities to 50 
kv. The unit is housed in an acrylic 
case, with lead storage compartment 
and sliding meter cover for portability 
use. The illuminated meter and light 
weight allows technicians to use the 
tester in any location. Price is $195. 

MULTIMETER 155 

A new and versatile 4'/4 -digit mul- 
timeter that combines all the features 
of a full laboratory grade bench in- 
strument with the added benefits of 
complete portability-has been intro- 
duced by Data Precision Corp. The 
Model 1455 is a full function multime- 
ter featuring '/a -inch high, 7 -segment 
planar display, 100 percent over - 
ranging and 21 function -range opera- 
tion. DC volts are measured from 100 
microvolts to 1000 volt; AC volts from 
100 microvolts to 500 volt RMS; resis- 
tance from 100 milliohms to 20 
Megohms; current, both AC and DC, 
from 1 microamp to 2 amps. Fre- 
quency response for AC current and 
voltage is from 30 Hz to 50 KHz. Basic 
accuracy on DCV is +0.02 percent of 
reading + 0.01 percent F.S., + 1 digit 
for six months. Overload protection of 
+ 1000 volts is achieved electronically 
on all DC ranges; 500 volts on all AC 
voltage ranges; and 115 V DC or AC on 
all resistance ranges. Current is pro- 
tected to 2 amperes with a rear panel 
mounted fuse. Common mode protec- 

tion is 500 V DC or peak AC with 
CMRR of 120 dB at DC, greater than 
100 dB at 50 and 60 Hz. The unit is 
equipped with its own internal NiCd 
battery module and recharger. It op- 
erates as a conventional bench - 
mounting laboratory DMM. Operated 
continuously on AC line power, the 
batteries remain on charge whether 
the instrument is off or on. When not 
line connected, it automatically oper- 
ates from its batteries for at least six 
hours. The multimeter measures 8'/z 
inches wide by 31/2 inches high by 71/2 

inches deep without handle assembly. 
It comes with its own test leads and is 
equipped with a combination carrying 
handle/tilt stand, internal battery 
pack and removable line cord. Price is 
$355. 

OSCILLOSCOPE 156 

A solid state dual channel/dual 
trace oscilloscope/vectorscope Model 
LBO -552, which provides a simulta- 
neous left/right wave form display to 
make general purpose measurements 

and audio testing easier is introduced 
by Leader Instruments Corp. This in- 
strument has 20mVp-p/cm sensitivity 
and permits the user to view two inde- 
pendent signals simultaneously; and 
side by side on a bright CRT display. It 
provides two separate, vertical gain 
controls for independent and joint 
operation. It also features a single 
channel display for conventional test- 
ing. Vertical bandwidth is DC or 2 Hz 
to 1.5 MHz. Sweep speeds are from 10 
Hz to 100 KHz in four ranges with an 
input impedance of 1M shunted by 40 
pf. Phase differences on the X -Y axis 
are below 2 degrees at 20 KHz and 
below 8 degrees at 100 KHz. Left/right 
channel accuracy level is + 3 percent. 
It measures 9% inches high by 6'/8 in- 
ches wide by 15 inches deep and 
weighs approximately 15.5 lbs. It sells 
for $399.95. 

CB ANTENNAS 157 

The Antenna Specialists Co. has an- 
nounced the development of a new line 
of center -loaded CB antennas which 
offer performance advantages. Called 
"Range Riders", all models in the line 
have special tuning tips which allow 
adjustment without the need for cut - 
and -try antenna trimming. The "sta- 
tic ball" tuning tip acts electrically as 
a capacity hat and can be moved up 
and down on the active element to 
achieve resonance and optimum per- 
formance. Once the desired setting is 
achieved, the static ball can be secured 
in position with an Allen wrench that 

is supplied with the antenna. The line 
also features a completely waterproof 
center -loaded coil assembly. The coil 
is pressure molded with the active 
elements into a single shaft which of- 
fers resistance to shock and vibration. 
Included in the line are models for a 
wide variety of applications, including 
dual mirror mount types for heavy 
duty trucks and the A/S "Quick Grip" 
mount for permanent no -holes instal- 
lations on passenger car trunk lids. 
All models are supplied complete with 
coaxial line and connectors plus phas- 
ing harnesses when required. 

TEST PROBE 158 

"The Hookon", a highly versatile 
test probe designed to reach into dense 
wiring areas for safe, sure contact and 
connections, is now offered by Herman 
H. Smith, Inc. The new product will 
reach through wire `jungles' and hook 

on to leads, pins and square wire - 
wraps with the use of a fingertip slide 
control that includes a self-locking 
open position and a tensioned 'no 
hands' spring grip trigger release. The 
probe accepts and adapts to existing 
terminations such as banana plugs, 
phone tips, test prods as well as wire. 
When used with the test prods, the 
overall length is increased to further 
extend reach into deeply restricted 
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areas. Featuring sturdy Lexan con- 
struction and a corrosion resistant, 
steel contact lead, the probe will con- 
nect to bare wires -26-14 guage; .025 
inch square; and .025 inch by .050 inch 
wire -wrap terminations. It simplifies 
touch contact to printed circuit pads, 
terminals, solder junctions, etc. The 
Lexan body mold is in an attractive 
red color and offers a combination of 
long term durability, heat resistance 
and high levels of insulation. Price is 
$3. 

ELECTRICAL/ELECTRONIC 159 
MAINTENANCE KIT 

Triplett Corporation's new drop - 
proof, burnout -proof and super -safe 
Model 60 V -O -M is being marketed in 
a versatile kit form designed for in- 

dustrial, commercial appliance, au- 
tomotive maintenance and school 
shop users. The Model 60-K kit will be 
particularly valuable to those users 
who measure AC amperes and have to 
isolate one conductor of a two - 
conductor cable. The battery -operat- 
ed, 28 -range, general purpose test in- 
strument is a new concept in VOM 
design. The tester case protects the 
unit against accidental drops up to 
five feet and has a non -slip "finger - 
tread" finish for handling ease. It is 
diode and fuse protected up to 1000 
volts. Of modular construction, it is 
easily serviced and has an external 
access, sealed battery compartment. 
Easily obtained batteries, one 9 volt 
NEDA 1604 and one 11/2 volt "D" type, 
are used. It is also designed for the 
safety of the user. The most rigid 
safety standards were adhered to in 
manufacturing the instrument to pre- 
vent explosive arcs under misuse con- 
ditions in circuits up to 1000 volts. It is 
completely insulated. It comes with 
newly designed, 48 -inch long safety 
leads and a single selector switch 
minimizes possibility of error. A spe- 
cial "confidence -Test" also permits 
periodic reassurance checks of its me- 
ter. The new Triplett 60-K kit comes 
complete with the Model 60 VOM, 

Model 10 Clamp -On AC Ammeter, 
Model 10 Attachment lead, Model 101 
Line Separator, leather storage case, 
safety test leads, insulated alligator 
clips, batteries, spare 1/2 ampere and 1 

ampere fuses, and well illustrated in- 
struction manual. Price is $150. 

CRT RESTORER/ANALYZER 160 

Dynascan Corporation's B & K - 
Precision test equipment products 
group has a new improved type CRT 

Restorer/Analyzer that offers several 
features of interest. The Model 467 
CRT Restorer/Analyzer employs an 
exclusive "Tri -Dynamic" test method 
that tests all three guns of a color CRT 
simultaneously under actual operat- 
ing conditions. The guns are tested in 
sequence, 20 times per second, and the 
results are displayed at once on the 
three color coded "good -bad" meters. 
The unit tests for true beam cur- 
rent-current that passes through the 
G1 aperture to the screen. Also unique 
is its combination of powerful restora- 
tion with minimal danger of cathode 
stripping. This is done by using the 
cathode of the CRT to time the restora- 
tion. When restoration current is 
applied, the heater current is shut off. 
When the cathode cools below the 
point of emission, restoration current 
stope. Heavier cathodes automatically 
get more restoration than fragile 
cathodes. The same procedures are 
used to test and restore any type of 
color or b/w picture tube without cal- 
culation or reference to charts. The in- 
strument is said to be the only unit of 
its type that tests focus electrode con- 
tinuity. It also provides a tube life in- 
dication, finds and removes shorts, 
identifies and corrects tracking de- 
ficiencies in color CRTs. Adapters are 
available to test all known color and 
black and white picture tubes. Sixteen 
adapters, of which six are included 
with the instrument, are available at 
this time, for testing Quintrix, domes- 
tic and Japanese inline, miniature 
base tube types. Net price is $279. 

TRANSISTOR/DIODE TESTER 161 

Until now the only way to test 
semiconductors was to remove them 
from the circuit possibly damaging 

them with a hot soldering iron and 
then having to replace them if they 
test "good". Now all you have to do is to 
connect the new EICO Model 688 
Tester to your oscilloscope, and touch 
the semiconductor with the probe. The 
waveform indicates its condition at a 
glance. The switch selector for "in" or 
"out" of circuit testing, assures that 
the correct amount of current is 
applied to the semiconductor under 
test. The tester checks all diodes and 
transistors (except MOS FETS). Other 
important features include: five -way 
binding posts for interconnection be- 
tween the tester and scope; jacks for 
rapid batch testing without probes; all 
test data is included in a handy refer- 
ence manual. Kit form $14.95 and fac- 
tory assembled $22.95. 

FREQUENCY COUNTER 162 

Introduced by Systron - Donner is a 
low cost precision frequency counter 
with several features designed for 
very versatile uses in checking com- 
munications signals. Designated as 
Model 6220A, this counter provides 8 - 

+rr 

digit readings of frequency inputs to 
50 MHz. For measuring low frequency 
tone signals the unique phase lock/ 
multiplier circuit permits the counter. 
to resolve 0.001 Hz in one second and 
display the measurement directly. 
This feature eliminates the long delay 
of 100 or 1000 second time bases, or 
the often confusing alternate 
technique of making a period mea - 
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surement. Another unique feature of 
this counter is that the upper 50 MHz 
input limit can be easily expanded to 
180 MHz or 512 MHz. As higher fre- 
quency measurement requirements 
develop, it can be frequency up - 

graded through the use of specially de- 
signed frequency expander kits. Stan- 
dard features include a full 8 - digit 
readout, input sensitivity of 25 mV 
rms which can be manually at- 
tenuated, and a crystal oscillator with 
a stability of + 2 parts in 106/year. 
Higher stability TCXOs and oven con- 
trolled oscillators are available at 
extra cost. Price is $650. 

COMPONENTS KITS 163 

Interkit, a new series of thirty six 
components kits offering electrolytic, 
tantalum, metalized polyester film 
and subminiature polyester film 
capacitors, carbon composition resis- 
tors, plus rectifier, zener and switch- 

ing diodes is available from Interna- 
tional Components Corp. The array of 
values provided permits servicemen to 
fulfill virtually every circuit need for 
that type component. Twelve Serv- 
icemen kits each resale for $9.95. 

FLAMEPROOF FILM RESISTORS 164 

RCA has announced it has ex- 
panded its Flameproof Film Resistor 
line to 475 values largely by adding 
108 values in the 1/4 -watt rating, rang- 
ing from 10 ohms to 300 kilohms. The 
1/2 -watt and 1 -watt ratings were in- 
creased from 61 to 121 values each, 
ranging from 10 ohms to 1 megohm. 
The 2 watt rating was increased from 
61 to 125 values, ranging from 10 
ohms to 1.5 megohms. All resistors re- 
gardless of wattage rating, have a 2 
percent tolerance. 

DIGITAL LOGIC 165 
COUNTER PROBE 

A versatile logic probe from Zi - 

Tech Division of Aikenwood Co. 
simplifies testing of digital systems. 
The instrument has dual capability: it 
displays logic states and also functions 
as a fast - pulse counter. As a high/low 
discriminator, the Model DP - 6000 di- 

gital probe indicates logic states and 
identifies faults in integrated circuits. 
When switched to the counting mode, 
it acts as a fast - pulse counter with 
display. Its self - contained pulse - 

counting circuitry requiries no acces- 
sories or options to detect multiple 
clock and trigger pulses, and it can 
indicate the presence of spurious oscil- 
lations. The three - bit counter is reset 
by a push button. The probe may be 
operated from any five - volt power 
supply and is protected against over - 
voltage. The price is $66.60. 

OSCILLOSCOPE 166 

A new 10 MHz oscilloscope Model 
4530 from Heath provides versatility 
and easy operation. Features like TV 
coupling, DC to 10 MHz bandwidth 
and wide -band calibrated X -channel 
input makes it a versatile, easy -to -use 
instrument for the service technician. 
The instrument is one of the few 
single -trace scopes with two input 
channels. The Y -input has a maxi- 
mum sensitivity of 10 mV with an 11 - 
position attenuator to set deflection 
from 10mV/cm to 20 V/cm. For X -Y 
operation, a calibrated X -input is pro- 

vided with maximum sensitivity of 
20mV. It's calibrated three -position 
attenuator can be switched through 
three AC or DC ranges from 20 mV/cm 
to 2 V/cm. High or low frequency 
waveforms cause no problem because 
the instruments wide range of time 
bases can be switched from 200 ms/cm 
to 200 ns/cm. Any sweep speed can be 
magnified five times. Trigger circuits 
are digitally controlled, requiring 
only a level control and a slope switch. 
In automatic mode, the triggering is at 
the zero crossing point. In normal 
mode, the level control is adjustable 

over the complete 8 cm span. Various 
trigger signals can be selected: a sam- 
ple of the vertical input signal, a sam- 
ple of the line voltage, or an externally 
applied trigger signal. Signals can be 
DC coupled, AC coupled or TV coupled 
to the trigger circuits. In the TV trig- 
ger coupling mode, it can easily be 
triggered on the vertical or horizontal 
component in a complex TV signal. 
The oscilloscope is priced at $299.95. 
The factory assembled and calibrated 
SO -4530 is $420. 

ZENITH 
continued from page 22 

System uses one channel to select 
any of the twelve pre-set VHF 
channels and six UHF channels. 
This varactor tuning system, 
employed in the 13V color TV re- 
ceivers, uses a single ultrasonic 
frequency signal to operate a "one 
way" motor which is mounted on 
the back of the same channel 
selector indicator assembly that is 
used for the manual versions. The 
programmable tabs located on the 
front of the Channel Selector can 
be adjusted to provide stopping, 
skipping, or turning the TV re- 
ceiver off at any channel position. 

The Tuner Control Center, 
9-124 or 9-124-01, and the VHF 
and UHF tuners used with the 
SC100 system are the same as the 
units used for the same purposes 
on the manually controlled ver- 
sion of the 18 -position Channel 
Selector. 

ANTENNA INSTALLERS ONLY 
Exclusive Antenna Ideas-BUYS 

Red-White-Blue-Metropolitan U -V Antenna-$25.00 
300 OHM Behind Set Attenuator-6, 10. OR 
20DB-$1.00 
F-81 Plastic Wall Plate-$1.25 
Antenna Lead -In, Rotor Lightning Varistor-$4.95 

Plus Shipping Charges 

ANTUL ANTENNA PRODUCTS 
P.O. Box 30142 Chicago, IL 60630 

..for more details circle 111 on Reader Service Card 

IT'S NO PUZZLE `\ 
TO ORDER 

OELRICH SERVICE FORMS 
FOR TVRADIO & 2 WAY RADIO SERVICE LEGAL FORMS FOR CALIF. FLA. 
UTAH NOW AT YOUR PARTS JOBBER OR WRITE FOR CATALOG AM 

OELRICH PUBLICATIONS 
4040 N. NASHVILLE AVE. CHICAGO. ILLINOIS 00634 

...for more details circle 132 on Reader Service Card 

FREE ALARM CATALOG 
Huge selection of burglar & fire sys- 
tems, supplies. Motion detectors, in- 
frared beams; controls, door switches, r 

bells, sirens. 500 items, 99 pp. packed 
with technical details, notes. 

(Outside U.S., send $1.00.) 
mountain west alarm 
4215 n. 16th st., phoenix, az. 85016 

...for more details circle 126 on Reader Service Card 
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CLASSIFIED 
RATES: 35V per word: 45¢ per word Bold Face 
Type. Add $3.00 if you wish Box Number. Minimum 

$10.00 charge. Classified Display Rate billed 
$40.00 per inch, 1 inch minimum. Remittance must 
accompany order. Mail ad copy to: Roz Markhouse, 
ET/D, 757 3rd Ave., N.Y., N.Y. 10017. 

Business Opportunities 

OWN YOUR OWN PICTURE 
TUBE REBUILDING BUSINESS 

With Lakeside Industries re. 
building equipment you can 
rebuild any picture tube. 

For complete details send 
name. address. zip code to 

LAKESIDE INDUSTRIES 
3520 W Fullerton Are. 
Chicago, III. 80647 
Phone. 312.342-3399 

i 

Improve sagging sales with high profit- 
quick turnover CB equipment. Write for 
dealer application. Wheeler -Dealer Elec- 
tronics, Dept. ET/D, Bascom, Florida 
32423. 

CATALOGS 

FREE Bargain Catalog. Ultrasonic de- 
vices. LEDS, transistors, IC's keyboards. 
Xtals, unique components. Chaney's, Box 
15431, Lakewood, CO 80215. 10/75. 

Construction Plans 

SURPRISE! SURPRISE! Digital Piano 
Tuning Device tunes ALL musical instru- 
ments Accurately! Perfectly! Inexpen- 
sively! Construction -Instruction Plans 
Complete $12.95 Airmailed Postpaid! 
Moonlighting quickly repays $40 elec- 
tronics investment! GREEN BANK SCI- 
ENTIFIC, Box 100Y, Green Bank, WVa 
24944. 2/76 

Educational Courses 

REPAIR TV TUNERS -High Earnings; 
Complete Course Details, 12 Repair Tricks, 
Many Plans, Two Lessons, all for $2. Re- 
fundable. Frank Bocek, Box 3236, Ent., 
Redding, CA 96001. 

Convert any transistorized T.V. tuner to a 
tuner substituter. Plans $2.00. New accel- 
erated Radio & T.V. course, RADIO 
TELEVISION TRAINING, Box 279, 
ET -95, Syracuse, N.Y. 13206. TF 

For Sale 

PRESSURE sensitive miniature cable for 
burglar alarm systems. Place under carpet 
in any contour for intrusion detection or 
secret switching. $4.95 for twenty feet. 
Cable Switch Corp., Box 72 -ET. West Long 
Branch, N.J. 07764. 9/75 

BUILD THAT ELECTRONIC ORGAN 
YOU ALWAYS WANTED AT A PRICE 
YOU CAN AFFORD. Third edition of"Or- 
gan Builder's Guide" pictured product kit 
line, circuits, block diagrams, design 
rationale using IC divider and independent 
generators with diode keying. $3.00 post- 
paid. Also, free brochure on keyboards. 
DEVTRONIX ORGAN PRODUCTS, Dept. 
A., 5872 Amapola Dr., San Jose, CA. 95129 

CANADIANS SAVE BIG MONEY! 
SURPLUS, CLEAROUTS AND BANK- 
RUPTCY INVENTORIES. HIFI AND 
PARTS. CATALOGS $1.00. ETCO-D, 
ELECTRONICS. Box 741, MONTREAL 
H3C 2V2. 

HARD -TO -GET repair supplies for police 
radar. Request free list on letterhead. Elec- 
tronic Specialists, Inc. Box 122 -ET, Natick, 
Mass. 01760. 9/75 

KITS. Learn digital circuit design. Begin- 
ner kits. Electronic game kits. PC board, 
all components, screen printed front panel. 
From $7.75. Send stamp. NBL-T, Box 1115, 
Richardson, Texas. 75080. 9/75. 

RADIO & T.V. TUBES - 36 cents each. 
Send for free Catalog. Cornell, 4215-17 
University, San Diego, Calif. 92105. 

DMM? Have it calibrated. 23/2 and 31/2 digit 
DMM's. Postcard for details. Xenophonics, 
P.O. Box 3126, Annapolis, Md 21403. 9/75 

r send a message... 
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REBUILD PICTURE TUBES. We sell new 
& used equipment with complete instruc- 
tions in our plant. We buy used equipment. 
Factory Outlet, 951 E. Hudson St., Colum- 
bus, OH 43211 614-263-0645. 

BURGLAR ALARM DIALING UNIT 
automatically calls police. $29.95. Easy to 
program and easy to install. Free litera- 
ture. S&S Systems, Box 12375E, North 
Kansas City, MO 64116. 9/75. 

JAPANESE TRANSISTORS-All Tran- 
sistors Original Factory Made. Free 
Catalog. West Pacific Electronics, Box 
25837, W. Los Angeles, CA 90025. 1/76 

BUSINESS FOR SALE. T.V. Sales & 
Service. Zenith Franchise. For more infor- 
mation contact Harold Schumacher, Box 
265, Whittemore, Iowa 50598. 11/75 

ELECTRONIC TEST EQUIPMENT 
FOR SALE. Reconditioned or repairable, 
from Aerospace Industry and DOD. $0.50 
for catalog. James Walter Test Equipment, 
2697 Nickel Street, San Pablo, CA 94806. 
8/76 

TV & RADIO TUBES .36¢ EA!! Send for 
free color parts catalog Your order free if 
not shipped in 24 hours. Cornell Elec- 
tronics 4215-17 University San Diego 
California 92105 

Manuals and Periodicals 

HEAR POLICE/FIRE Dispatchers! Cata- 
log shows exclusive official directories of 

"Confidential" channels, Send self- 
addressed stamped envelope. Dealers 
wanted. Communications, Box 56 -ET, 
Commack, NY 11725 

Get your C.E.T.! Study guide "CET 
License Handbook", $6.50 postpaid. Learn 
to build digital counters/instruments, 
Plans for decimal counting units (DCU), 
$2.00 postpaid. JJC, 5440 South 8th Rd., 
Arlington, Va. 22204. 9/75 

DIGITAL IC MANUAL -3rd edition - 
3000 latest types/pinout diagrams -cross 
references, $6.95-IC APPLICATIONS 
MANUAL -Numerous circuits -Analog/ 
digital-$3.95-Electronetics/ETD, P.O. 
Box 127, Hopedale, MA 01747. 1/76 

KNOWLEDGE MEANS PROFIT 
Every electronic servicer needs NATESA's 
Service Contract Cookbook and Practical 
Operations Manual. Either book $15.00. 
$22.00 brings you both. NATESA, Dept. 
ETD75, 5908 S. Troy St., Chicago, Illinois 
60629. 11/75 

Television servicing manuals, $4.00 
each. Large, annual volumes, all popular 
manufacturers. List free. Sample, typical 
$4 volume, only $1.00. Supreme Publica- 
tions, 1760 Balsam, Highland Park, Il- 
linois 60035. 9/75 

LEARN design techniques. Electronics 
Design Newsletter. Digital, linear con- 
struction projects, design theory and pro- 
cedures. Annual subscription $6.00, sam- 
ple copy $1.00. VALLEY WEST, Box 
2119-P, Sunnyvale, CA 94087. 9/75 

MANUALS for Govt. Surplus radios, test 
sets, scopes. List 50 cents (coin). Books, 
7218 Roanne Drive, Washington, D.C. 
20021. 9/75 

NEW CANADIAN MAGAZINE. "ELEC- 
TRONICS WORKSHOP". $5.00 YEARLY. 
SAMPLE $1.00. ETCO-C, Box 741 
MONTREAL H3C2V2. 

Help Wanted 

ELECTRONICS/AVIONICS EMPLOY- 
MENT OPPORTUNITIES. Report on jobs 
now open. Details FREE. Aviation 
Employment Information Service, Box 240 
Y, Northport, New York 11768. 

ELECTRONIC 

TECHNICIAN/DEALER 

is not responsible for 

any of the items, 

plans, courses or 

quality of products 

offered through our 

classified section. 

Remember: there are babes 
in the woods. 

And those baby fawns, rabbits, squirrels and 
trees need a safe, happy home. They need a 

place where they can grow up strong and 
healthy. 

Like babes everywhere. 
So, please, be careful with fire when 

you're in the forest. 
Follow all the rules of safety and 

caution-just like any other place 
A 

where there are children at play. i 

advertising contributed for the public good. 
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ffWe carry 
all popular 
brands of test 
equipment. 
We also sell 
them at very 
popular low 
prices. 
B&K, EICO. RCA, SENECORE 
FLUKE, HICKOK and LEADER 

Complete line of tubes, 
tools and electronic supplies 

FREE CATALOG 

FORDHAM 
RADIO SUPPLY CO., INC. 

Morris Ave., Bronx, N.Y. 10451 
Tel: (212) 585-0330 

..for more details circle 119 on Reader Service Card 
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SOLDERING 
IRONS 

Pencil style. Safety light. Two heats - 20w and 
40w. 6 tips. Unbreakable handle. 2 and 3 wire 
neoprene cords. 

DESOLDERING 
IRONS 

Pencil style. Safety light. Some operate at 40w, idle 
at 20w. 8 tip sizes. 2 and 3 wire neoprene cords. 

SOLDERING & 
DESOLDERING 

KITS 

Everything needed 
to solder or de - 

solder or both. All 
in a handy lifetime metal 

box with hasp. 

See your distributor or write... 

Enterprise Development Corp. 
5127E 65th St Indianapolis IN 46220 

PHONE (317) 251 1231 

"You said this was an automatic channel changer, but it waits 
forme to press this button!" 

...for more details circle 118 on Reader Service Card 
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MUST BE IDENTICAL TO THOSE USED IN THE ORIG- 

INAL CIRCUIT. SERVICE SHOULD BE PERFORMED BY 
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AIRLINE 
Color TV Model 
GAI -12335A 

SYMBOL DESCRIPTION 

R306 - 2.2K AGC 
R319 - 10K AGC delay 
R401 - 22K, tilt 
R410 - 100K, color kill 
L404 - coil, chroma take-off 
L500 - coil, sound quad 
L501 - coil, sound detect 

IM200, M300, M400, 
M500 
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ELECTRONIC . 7_TY-WC,4 
SEPTEMBER 1975 
COMPLETE MANUFACTURERS' CIRCUIT 
AND TECHNICAL INFORMATION FOR 5 

DIAGRAMS 
NEW SETS 

AIRLINE PART NO. T200 - xformer, 4.5MHz trap 72A216-8 
T400 - xformer, chroma bandpass 73A137-1 

75A199-1 T500 - xformer, 4.5MHz sound take-off 72A318-6 
75A199-2 R741 - 20K, brite limit 75A101-47 
75A199-3 T800 - xformer, horiz osc adj 94A351-3 
75A199-4 R630 - 200K, vert size 75A101-28 
73A135-3 R631 - 60K, vert hold 75A191-2 
72A329-4 1C1000 - 1C, +24v regulator 56A21-1 
72A329-4 F1000 - fuse, 1.5a 36201.5 
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ELECTRICAL SPECIFICATIONS 

POWER INPUT 120 Volts, 60 Hz TELEVISION RF FREQUENCY RANGE: 
POWER CONSUMPTION 150 Watts Total All 12 VHF Channels 54 MHz to 88 MHz 
PICTURE SIZE Approximately 90 sq. in. and 174 MHz to 216 MHz 
FOCUS LENS Bipotential Any of 70 UHF Channels 470 MHz to 890 MHz 
SWEEP DEFLECTION Magnetic 
CONVERGENCE Magnetic 
PIN CUSHION CORRECTION Dynamic 
AUDIO POWER OUTPUT RATING 2 Watts Max. INTERMEDIATE FREQUENCIES: 
SPEAKER 3" x 3", 0.68 oz., Magnet Picture IF Carrier Frequency 45.75 MHz 
VOICE COIL IMPEDANCE 3.2 Ohms at 200 Hz Sound IF Carrier Frequency 41.25 MHz 
ANTENNA INPUT IMPEDANCE 300 Ohm Balanced Color Subcarrier Frequency 42.17 MHz (Nominal) 
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OSCILLOSCOPE WAVEFORM INFORMATION 

Oscilloscope waveform patterns shown have been taken at impor- 
tant observation points throughout the television chassis. Volt- 
age given for each waveform observation point is in peak -to - 
peak voltage. 

All waveforms were taken with a wideband scope using a low 
capacity probe to prevent loading. 

Waveforms taken with a standard color bar generator with the 
Color control set to 100% or normal. 

Receiver was adjusted with the AGC control for a I volt peak -to - 
peak waveform at TP201 using the standard color bar generator as 
the signal source. This corresponds to a 2 volt peak -to -peak 

i 

i 

i 

M1100 CRT 
.1100p 

1111® SN 

3 1 fLs 

1100 

01100 

SOY 

video waveform from an off -the -air station signal. The difference 
in signal amplitude is due to the lack of luminance information in 
the color bar signal when switched to the color bar pattern. All 
receiver controls set for normal picture. 

Oscilloscope sweep was set at :10 Hertz or V position for verti- 
cal waveforms, and 7,875 Hertz or H position for horizontal and 
chroma waveforms. 

Shape of waveforms should resemble those given, depending upon 
bandwidth of oscilloscope used. Peak-to.peak voltages may vary, 
depending on calibration of teat equipment, chassis parts toler- 
ances and control settings. 
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SAFETY NOTICE 
THE DESIGN OF THIS RECEIVER CONTAINS MANY 

CIRCURS AND COMPONENTS INCLUDED SPECIFI- 

CALLY FOR SAFETY PURPOSES. FOR CONTINUED 

PROTECTION, NO CHANGES SHOULD BE MADE TO 
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MUST BE (EXTOL TO THOSE USED IN THE ORG- 

DIAL CIRCUIT. SERVICE SHOULD BE PfOFORME0 BY 

QUALM PERSONNEL ONLY. 

5 Terminal "S". 11V H 

14 IC400Pin6.1.H 

6 0303 Collector 7V H 

15 IC400 Pin 9.6V H i 
21 0401 Collector 20V H 22 0402 Collector. 030 ra 

30 0600 Bas. 04V V 31 0600 Collector. 30V V 

38 0604 Collector. 10V.. V 

;11111111111111111111111;" 

45 0700 Emitter. 3.80 . H 

52A 0710 Base 0 7V V 

59 0705 Callector. 120V H 

66 0804 Cathode. 24V H 

39 0604 Base. 180 V 

urNNi1NIIRp1h11uIR 

111111 11111111111 `.1111111111 IIIIII11 

46 0701 Base, 1 50 . H 

53. 0702 Cathode. 6SV.. H 

N a{ 
MMI 11111E1 1:N11 111111 

FF 

II 
l' 11 l II 

1111 411 Ip1 

60 0706 Base. 2V H 

o. 0500 An.,oe . 5V H 

74 0802 Collector 17V H 75 0803 Base 0 7V H 

1 0203 Base (TP201) 2V V 

(station signal) 

7 0303 Base, 13V H 

lit Itl1l' 111 

1lr(/1HIIIrI 1.rr1r.rrs 
1,1 141 III 

16 IC400 Pln 10, 6V H 

23 0602 Base. 0 2V H 

32 1.1606 Base. 2V V 

40. 0605 Emuter, 180.. 

1IIII1 1III1I1111 iNiNlltll I 

,, nllnmU nmmUl 

47 0701 Collector. 3 5V H 

54 0704 Base, 50 H 

61 0706 Emrller. 6V., H 

r IrrNrrrrrN 
nmí Immm Innnnn n 

IA 0203 Base.. 70201, 10 H 

(Colo, Bar Generator signal) 
2 0204 Baas. 08V . H 
3 0203 Emitter. 0 aV H 

:Mgr .pr4irliÌ INIt 

8 0300 Base. 0 5V H 

9 0300Emener.04V.H 
10 0302 Base. 04V H 

IL ll 

4MAr1111Ar111e) 

17 ICa00 Pm 11 6V H 

24 IC401P1n2.25V H 

25 IC401 Pin 3. 2 5V H 

33 0606 COIIeC1Or, 1 2V , V 

41 605 Collector. 36V . V 

48 0702 Base. 1 5V M 

51 0702 Emnter IV 

55 0704 Emitter. 7V., H 

r 
m41 

M111 INI 1NR4 
1 14 

4 

4111 1111 Itl I,1 

62 0706 Collector 80V H 

68 0800 6 0801 Cathode. 15V. H 69 0801 Anode. 8V .H 

76 0603 Collector. 20V H 77 0103 Bas. 30V., H 

78 0103 Emnter, 320. 

pllllllli1 4IIUItl1 

1 11 11 Ifll tI 1 1 Itl 11 Nlllltl 
J J / 

4 0204 Collector 3V H 

0700 Base, 3V. H 

rl Irllfflfffl Ifllllllfff INIIN 

111!j11111INN j11111111111+11ÚN 

11 0300 Collector 3V H 

18 0400 Collector. 20V . H 

26 IC401 Pin 4. 25V.H 

34 0601 Base. IV V 

42. 0105 Emitter, 1.40 , 

48A 0702 Base. 1 7V 

56. 0704 Collector, 1320.. 

r1"h 
IAnrarI1lA,dyl' rrr.r 

4 

'' 

63 0806 Collector. 05V , H 

70 0804 Bas, 2V H r- 
79 IC1001 Pin 3. 2.3V V 

86 T1001 Terminal 17 28V .H 

AIRLINE 
Color TV Model 
GAI -1 2335A 

12 0302 Collector, 20V . H 

19. 0400 Bas. 7V , H 

MIN 
13IC400P.n3.055V.H 

20 0401 Base, 1 4V H 

111111111 

27. IC401 Pin 7. IV. . H 

35 0601 C011ector, I 2V V 

28. IC401 Pm 13. 0.1V H 

29 IC401 Pln 14. 0.10 H 

36. 0602 Collector. 18V . V 

37 0803 Base. 0.6V , V 

11111111111 1111111111 Mum 

43 0105 A 0106 Collectors, 16V V 44 0700 Collector 3 4V , H 

ysarrrNr 11FFs1N111 MM116 
111MM111 11111111111 M111 

49 0702 Collector, 9V H 

50 0703 Emitter. 7V , H 

57 0705 Bese. 4V H 

64 0806 Base. 2V .H 

71 0800 Emitter. 2.2V H 

80 IC1001 Pin 1, 14V.V 

87 01001 Anode. 2501/ H 

.2 0710 Bas. 071 - 

58. 0705 Emitlr. 7V,. H 

65 0805 Anode 11V. V 

72 0801 Base, 4V H 

73 0801 Emnter. 3.130., H 

Jai 
81 IC1001 Pin 2. 25V., V 

88 T101 Terminal 4. 120V H 
82 T1000 Ply 4, 33V. H 83 P1000 Pen 4. 080.H 84 T1001 Pin 2, 206. H 85 T1001 Pin 5, 13V., H 

COPYRIGHT 1975 BY ELECTRONIC TECHNICIAN/DEALER 1 EAST FIRST STREET. DULUTH, MINNESOTA 55802 



SEPTEMBER 1975 

37 18V P/P H 38 300V P/P H 

CONTROL u 

S-401 

0401 

TO UHF 
INPUT 

ON VHF TUNER 

5401 
275 

UHF ANTENNA 

ELECTRONIC L/i4 X 
COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS 
AND TECHNICAL INFORMATION FOR 5 NEW SETS 

wiffi~l1041111,14 

.1......5515Ir.M1. 

132.111415101.111151114118111511 

39 15V P/P H 40 130V P/P H 41 25V P/P H 

rt_tINIM 111.ra...1111.n 

1 2.2V P/P V 2 2V P/P 

111311111111111111M1 

I J 

V 3 6V P/P 

. 

V 4 4.2V P/P V 

VA/ 

I i 

r;ì.1..15.:ffl'61 eametimeti -=---- 
5 210V P/P V 6 125V P/P V 7 

("-(1r 
L., N 

3V P/P V 

of 
30V P/P H 

19 80V P/P H 20 220V P/P H 21 270V P/P H 22 50V P/P H 23 300V P/P H 24 350V P/P H 25 500V P/P H 26 40V P/P H 

011111we rwNrw .P..,41R:.1.. 

IIII 111 ¡II 
e,144,09040401 

II' I11 n' 

42 5V P/P H 43 15V P/P H 44 12V P/P H 45 

TO 
VHF VHF TUNER 
AFC 0 

0402 
01 

TO 
UHF 8 

UHF TUNER 
WITH A.F.C. 
340240 (70 OETENTI 8IN3 

1511 

AFC SACK NIAS 5% 
TO 140V 11.11, 

2K 

7. 

145111/10010 

DRIVER TOY 

R2 
1200 +IF 
As 

12K 

Ca 

r c1 

I 5.6 
111.0 

I RF AFC 

1 c3 

NNU we 
C9 03 

CIO 04 

ION 

AFC TO 
TUNERS 

PUSH TO 
DEFEAT 

AFC 

TO 
VHF 

403 AFC 
.01 

I.F. OUTPUT 
ADJUST 

I. F. OUTPUT 

UHF INPUT 
TO RF ROC 

UHF INPUT 
ADJUST 

I.E INPUT 
FROM 

VHF TUNER 

UHF 9 

R4 
100 

JU21 

C4 RT 
2200 10: 
20% 

R9 
0 

TO 16v 

® 
IIONI%14SNI 

I 

CO,Dec 

AFC ISV1 L2 

5% 

.1 
-y NPO .I' aÑ 

a1,1(NP 
PO D . 

é: e 
Re C7 

100 2200.20% ñ 
I 

I i C2Ó 

Dn 11 
4T DISC 744 

s%,NPO SEC 
5 t A` 

L] C13 
220 

C21 
>r 2200 ! 20% 

SI3 
47K 

M4 
ON 

22Ó0* 
20% 

TPI 

TOI40V 
THRu R2S0 

(W21) 

.F AOC 

523 IOOV INPUT CON. 00 r- c3e , 47.25 9101.1. 

ezJ4Po1 --Tl 
I u E 

I IRc]6 3.3} 

JrICOIN6( coUPUa 

LIO n.zsrc 
TRY t - 

916 
5-6 
PIPO 

R]0 

Npu NNU 
0316.5 017 RI76 CIRA 
R» 01l9 

D 0140 

R.F.AGC 
TO TUNER 

JV21 
OTPI9 

a< 

or:20 
JU32 

TO I6V 
JUs1 

R166 
SSO 

DIS 

*220 
01350 

8167;GC 

20% ADJ. 

- n 
RIN 
00 

TPS 

0 IOONI/NRE 
IST IF 
2.Sr 

1 

_J 

1 *C 

CI]e CIR4 
047 .12 
l0ov z00v 

TP21 41' 

RI TI RIT 
5.95 2.25 

HI CIs4 
IOVO 

3122 
Y 25V 

1 

SSV 
685 

R17 
Ios . 

SOV 

RISS 
00 

17 

TP4 
I }2242 0 

20% 

: Rz6 
1.1K,U 

r 
1.920 I 

L 
Pe 

R27 
470 

, 1 1 
1 1 

41'AN111 
rd41U1 

U9hI I 
I11(r 

ll( III'I 
4..+11+'4; 

.6V P/P H 46 150V P/P H 47 

OTTOY 

03 
Ew 

I4SN1/ 
YttNON( 40 

tMD IF AMP 

C23 
s 24 

R16 
s% 

8204 .sV e0 
C22 Y 

RIS RIr * Z00 0 *220 TeX 
6.e5 150 20% A°. Leek 

z W ' Rle 
100 

Ls 
COIL Amy .Slel2 SNO OET r s.s 

si 1 E 12181 13 OTP2 

2? 
I 

C24,470 
10 

C 25 
000 

Sv 

I.5V s 

612004 

.SYC OUAO. DET. 

C26 * 
% /y 

I 

RL L7 
225 

L Sv 
3 sty 

IC 

P..4%Y.4111 
r r 

4:11:4,m140,044.,, 

11, 
IIP l'P 

444'144.'14,4 
f 1 

1V P/P H 48 150V P/P H 49 .7V P/P H 50 100V P/P H 

CUT C2e 

71V 
Ri9 

SOV 

26VO N R 

C29 

iÓ 1 

,22 
'.6 IJU19 

R20 
520 

¡ j 
I1 

TONE 30V= - 
I 

I 

IIV 

-1 
INT AND 1.f. 

OS 1 
100113/1111N2 I . cl7 I 

ENOIf Nv I 

1000 
I c4T 

54 
3. O 

C44 
!.6 
5.23 

IiriF 

TP3 
2)V 

829 

TO 110812 
OUTPUT TRANS 

PIN 2 

R176 

BITS 75 
sK 

1/236 s. 

JUS1 
6V 

8177 
330 

D29 S1 3905 

t101 j jQFJ05 

/ Tser 1/P / /////. i j ¡% % 

DE3A0314441 
i 

COIL 
1 

SIDE 

0 

ILA 

PTC 
RV ROI 

25 
COLO 

r7 

V102 
23063/ 
2301.3 

Ç0O2 *Ca3] 

x41 
YFD 
sor 

042 

122% 

NNU 
C41 
046 
C4º 
C50 
C52 

134P2 
AOC AMP TIC 

1208 
5% 5w 

I¡ 
4V 

2200 
' C45 R3: 

2200 470 

N4702e 

Ru 
4.7K 
AS 

L14 ¡ 

2zóó* :ro 
20% - 

C$3 
220%200 

534 
250 

41.25 MULL 1.49 

r- C54 C56 
PRz 2 

I 

1 NV0 

4í2s '1-225 1 

TRY IMO I 

L 

535 

J 5 6 

t[C 

143111 /(DONI 
SIRO If 

WV 

TO 
I6V 

r 
T' ,IIy Ns 

I 3RD 1f 19'20 Ca C63 

éx 
Nro/ 

39 
C62 

2200* 
20% 

C64 

2óÓ° 

R40 
100 

14122 

élºc 

VOL 

Tv7 

L16 CII 

113_, O 

sx ,r 
.0 C66 .T 

4.25% 
NPo 

C67 1 L 
2200 
20% 

R42 
R.2N 

AB 

543 
NR 

éi : 
Ae 

47 

TO 15 

TO 16V 

2 4 

R46 

533 JU40 
560 ® 

07 
13NI 

51D[ 
97v 

5ió 1050 
2w 5.6 

5%y r 
RSI 

270 
TO 1/25 

et»V 

216v 
O0 

6 
I 

IW25GV 

O 31/25v 

_ 
+61200311 

R202 TP4330Y. 

D 
23C3Jyy2 

W 

SNPKf. 

P 

I2W 11.2V 

C32 

TM 

NNU 
C139 R20º 
C160 5210 

5206 

CI» 

S02 0v C137 
R2S!O0e 5 .3J 1 

1 1 IOÑV 

"OM 
CISa * R 
0022 4 

R204 
2.20 

022 
I3422 rev SEP 1.7 

R23º 
IMEG ex 
25W 

JU2N 
TP30 

v105 V104 
21LRe 6108 

R 

S 5 4 

C155 

SOV 

7.40 

G 

R212 
IOK 

R211 
220 

1.251 
VERT SYNC 
DRIVER/ 

R213 .033 * 
3.36 100v 

TO 
200V 

11214 TP27 

:W O 
.6V 

I! 
sa 

02 
020 

zw 

C162 
2200 Z 

R224 
221( 

1/236 

TO 
2005 
JU2SA 

5222 
5205 

IW 

TO PI 0T LICHT 
020 5254 

26w 

TO VERT OUT 

140V 
SOURCE 

1130 C112 
iKw.47 w _IOOV 

0200 
sºo 

5225 
12044 
1/236 

41114 
CI60 .0047 

.00335 

C17! 
02º 
600V 

6044 
IN 

RU 
600V I/W 

CIf7 

25V 
CI71 

400V 

470 
.,. M 

003 

91T4* 
eKl 

11 'DsóOv.vzw 
R221 cna 

tTV 
s 427 

OOV 

.0015 

A147 

R216-1 
750I 7 
VERT 
HOLO 

JU12 

T0Ji2epV 

NORI2. 
SYNC 

DRIVER 

27V 

5256 

S 6 7R 

`7 

NORY HOP12 

8256 

WN 2 

Tv2e 

V1055 0177 CIRO MLRe 1000. *0022 
VERT 24v 1400V 

OUTPUT 43300 
6 250v 5234 

ROOK 

H]V -- 150J 1W 

Clef 
5232 2 3300 

K IV 26V 
1/236 

5233 
180K 
2w 

SER 
32 

SERVICE SWITCH 

NNU NNU NNU 
Celt C209 J715 

C210 JU2] 

1.2K L 

NNU 
8260 

R234 

VERT 
M. 

I1 
4242 

1.3 SRG 
1/2W 

CIS 
100VO 

50V 

C2S7 
ISO 
NP0 / RION 

R26! CiOS V100A w 
01001 

e 2KKee 
P;2W O/REACTO. 11 IIORI20SC 
02.3 

1244 
9MEG 
VERT 

HEIGHT 

8241 
.TzwG 
vYE 

29 
To .ze 

NP0 

5264 0204 
C206 

í90K 022 
I 

5% IDOV CIº9 

8263 
52671504 2200 

3905 
5% 

9207 

4000 
8273 
220 

I/236 R274 
I2K 

N310 R2ri 
NOV lw 

C212 
470 
600v 

TO 
JU56e 

D 

G 

COPYRIGHT 1975 BY ELECTRONIC TECHNICIAN/DEALER 1 EAST FIRST STREET, DULUTH, MINNESOTA 55802 



 

9 45V P/P 

01.t 
; %V"R%1 

NNRRRT rR 

H 10 

J b_ 
27 75V P/P H 

NtiNtin'\ 

2V P/P H 

I- 
28 400V P/P H 

57 1.7V P/P V 58 20V P/P V 

11 22V P/P H 

29 75V P/P H \\\ 
12 15V P/P V 13 200V P/P V 14 62V P/P V 15 

12V P/P 

4 -y -.i., 

V 31 100V P/P V 32 

;JJ 
59 3V P/P V 60 400V P/P H 51 3.5V P/P V 52 

113 
01 

142111 
DELAY 
LINE 

DRIVER 

í.95V 

. 50i 037 
0 470 

C7 
33 

2PD3v 

.6V 

.200 

R56 

:/2W 

Rye 
1.80 

2V P/P 

62V P/P V 

H 33 2.2V P/P 

16 1600V P/P V 

1 

'I! 
,.,111.11, Ii,1i11111 11111 

H 34 30V P/P H 

muNeemateeree` 

4V P/P V 53 8V P/P V 54 5V P/P V 

17 40V P/P H 

35 10V P/P H 

18 18V P/P H 

36 7V P/P H 

55 40V P/P V 56 30V P/P V 

C7a 
12191 101 2,2005 
LII TO 

NTT 
C75 

33119 
NP0,5% 

L21 
1501211 

C 59 
330 -.N39 

JUJU, z 4152 

R50 
600 055 

CONTRAST 100 

!3K211 

R5 C73 
6.80 331f0 T 250 

TO 
16V 

E0 
py L5 

N)ONI/I/MI 
mac IBNI 

CIMOYR ® p CH Q MNDPRIR 
NIP A TP2] AMP 

1A9 
WV L 1 ?% 57 

Cz:,7 
IV ,_10.45%.,___J 

3W5% 
mos CI44 C16101M 

R160 62 JS 
TILT m87 

IK .Cl3 50V R149J 
q0 

TP22 -- 5w VOW N31 -.TO fWV 

!!Me 71R 
I/2W 

IDOeR 
I/2W 

flly 0154 - 
45 5. 0102 

K + 
420 

WITH A.C.C. 

O21 
ACC 

12M12 

].3K 
V2W 

C 

540 

MI 
500 

:é 
Ray 961 

2WN 
R --ENI 

12.9 

43 JUI 

R60 
250K 

80 ION T NESS 

NNU NNU NNU L.222 010 
LOS T3 

NNU NNU 
CI47 T7 
C14 ® I 

Te 
CAROWA {Mss 
TRANS 

29V 

3.I-VI 

R112 {11ºI L 
82 T 000 

C151 

471/07 
50V 

IJPO 
5% 

.348 
TO DIP 

BLANKING 

T-24 

N 

0104 
RIM 
ORTS 
VIDEO 

OUTPUT 

,27 

r-3pp 1 N2 e6 
TO 00v NM2. PULSE 

I - L HSUN J 
L2 

JU12 

3300Ç a 
y°R°p 

25V 

L!a 
12UR 

R19 
A 150 

Ree 

S% 

0 .001 I 

100V,5% 

W I 

C152 

I+ 
500 leoo 

J Rl1a 
TO 

36V 

L ! e 
R11e 
200 

COLOR 
CONTROL 

MAGNAVOX 
Color TV Chassis 
T971 

REO 

1172 

row 
E0 C88 os 
011 COO 

14422 
WRIT YIP 0 
^TP2 210v 

R73 
5.SV 
R1 
56 

C15 1 .760 1/5 
D 5.9K Sw T 

RNu 
R69 
R70 

NNU 
RISS 
11189 
R190 
RI99 
0200 
T, 
T10 
TP25 
TP26 

117 To 
ó37C »403. 

COLOR KILLER 
267 
MEG 

:e6 

NNU 
076 

_y-__Isoó 
no1 

A 
IO 

I 
D6 '' :11,¡ c91 

3-1210 

lco') 1 T ST ¡BURST 

- - 
1 7 - - T J 

o0v 
R77 C93 
55K W 20 
1/2W RN760 

0 26w 

0103 
SEWS 

3,58 YC 0!C 

5 250V Reo 
OK 

I/2W 

OUTPUT 
T11424. OTn3 

490C - --I 
1 

"e7* 
C91 ® C 

I !' 

TO f 2e0v 
RN C95 

2.21E4 = 0 
NPO 

TPI1 

C101 10 

Rpé C. 
1 zv 

R91 .ISf 
JU5 

012 

C5C COLOR 
KILLER 

OUN011T 
TRANS 

O® elóv 
1 1 2v/,/ 310 

Rq1 C103 1 "" I 

R89 R92 R93 1 

2700 OR 220 0,20 I 5 

I/2W 
P41 

6.60 1 

±102 TO R901. 055 L- 
ez wo 

000 96 
- CIDJ 

4.76,0 L7_,. 3.3K 
5w 2311 

10 3031 
100 PULSO 

25V 

TO 035v 
094 
00 

5w 

r 

Res 
6.40 r 

-07 
_ -1 

1503 
S% 

160v 
111104 

470 
IOU 

5 C10 0100 

5....0p22 
M 

R -T 

00000. 

c oa D6 
33 

5%..ÌPO 

241 

I.1 

R 
220Mº 
5% 

2tÓ 
5% rE= 

¡ 

TINSS 

C13i7 
1 

2e 
5%6001 

i 

- 
i Ba 

i 

1 . I !A p9 

NNU 
0108 
1109 
R110 

TO 280V 

NNu 
0118 
0111 
0120 

31 

3100.1 

0116 .0l 
00V 

1133 
6000 

8132 
'600 

2W 

RISI 
5.60 
3* 

0126 
1.6K 

l/2R%e 

TEL/RED 

1134 
6000 

ARM. 
DRIVE 

0135 

ou 

o0 
iUVE 

TEL/ 
e Lu 

4 

0,02 jjp i 

R.03 b' :; b -J sö r- 
i 

L_ 4_ 

0,07 
220 

2W 
EC21 
011 

R -T 
Ate 

111142 

2200 
2113 
Izo 

R.022 

0pK 
01 i 2W \' 

CU3 

RIl6 

I/2W 

CI15 
.7600 

SOV 

R' 17 

RI21 
/700,1/zW 

AC1257 
0oV 

R123 
820 
02W 

8125 
120 

C111 0127 

Gë vl:RB 
3 

CII, 
COO 

isG-1 

IsG-2 

BR 

A 

0-19 

6 2 RE 

2 13 

PTi2 

BLU 
0144 

TO .28000 

IS 

0101 

RI99 
I0 

°R012 

r69C 
N 

8115 

I/121 

RI6 
,º 

.012D017 

® RI51 . 6eR,InW 
uv 

0,52 1500 

C126 CRT BIAS 
11:002 

1KV Rea 
° KICK JU25e V2W 

- 400V PULSE 

26 

0 280V 

NOTE: AN ISOLATION TRANSFORMER 
SHOULD BE USED WHEN SERVICING THIS CHASSIS 
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ZENITH 
TV Chassis 
9FB1X 

SEPTEMBER 1975 
SYMBOL DESCRIPTION 

f19,22922 7__É/e,n,4 X 
COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS 
AND TECHNICAL INFORMATION FOR 5 NEW SETS 

ZENITH PART NO. 

R402 - 15K AGC delay control 63-10501 
R602 - 2M vert hold 63-10505 
R609 - 1M vert size 63-9227 
R707 - 1K control rotary single resistor 63-9959 
R813 - 1K contrast control 63-10603-01 
14829 - brite control 63-10502 

UHF 
ANT. 

VHF 
ANT. 

II Ì 
II 
II 

í--o ó n-- --0 Ir TX;) 

TUNER + 
8+IIV 

3 9E 

W. 

22 

II64 
MOUNTED 
ON TUNER 

I eW 0401 
121-699 
A.G.C. 

844011Dz.ovDELAY 
22 

R1004 - 40K vol control 63-10504 
T201A - yoke vert 95-3135 
T2018 - horiz deflect coil 
1502 - horiz driver xformer 95-3136 
T503 - sweep xformer assm S-97473 
T1001 - quad xformer 95-2789 
T1002 - 4.5MHz input coil 95-2620 
F701 - bel fuse .5a 250V 136-84 

IMPORTANT SAFETY NOTICE 

WHEN SERVICING THIS CHASSIS, UNDER NO CIRCUMSTANCES SHOULD THE ORIGINAL DESIGN BE 
ALTERED WITHOUT PERMISSION FROM THE ZENITH RADIO CORPORATION. COMPONENTS SHOULD BE 
REPLACED ONLY WITH TYPES IDENTICAL TO THOSE IN THE ORIGINAL CIRCUIT. IN SOME INSTANCES 
REDUNDANT CIRCUITRY IS INCORPORATED FOR ADDITIONAL CIRCUIT PROTECTION AND X-RADIATION 
SAFETY. SPECIAL COMPONENTS ALSO ARE USED TO PREVENT SHOCK AND FIRE HAZARD. THESE CRITI- 
CAL COMPONENTS ARE SHADED IN THIS DIAGRAM AND PARTS LIST FOR EASY IDENTIFICATION. IT IS 
IMPERATIVE THAT THE PROPER TYPE FUSE BE USED SO AS NOT TO CREATE A SAFETY HAZARD IN THE 
FUTURE DUE TO THE USE OF AN IMPROPER FUSE. PROPER FUSE VALUES AND PART NUMBERS ARE 
LISTED IN THE SERVICE MANUAL. 
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TEST POINTS 

C1 DETECTOR OUTPUT 
C3 VIDEO 61AS 
8 SECOND IF COLLECTOR 
0 VIDEO OUTPUT 

G 3RD F ALIGNMENT 
N SOUND DISCR OUTPUT 
1 VIDEO DRIVER DUTPUT 

ADC GATE 

47 

II ¿ R- II 

I 
1004 

It 406 

6PG803 

0 504 
121-993 
HORIZ. 
OUTPUT 

52 

OR 121-819 
HORIZ. DRIVERI 

I 

CBI 

ß+12.6V01002 lI 
121-992 IL 

AUDIO OUTPUT I 

01020 

- ' B -5V 
Q1001 
121- 671 
AUDIO DRIVER 

B+135V 

1/08 

01016 
15 1013 

10V T I 

1.5 

BLUE 

Q 1003 
121-994 
AUDIO 
OUTPUT 2 

013 
66 

28 

SP 201 

ALL VOLTAGES MEASuRED FR. CHASSIS TO POINTS INDICATED. 

2. ILL VOLTAGES ARE C.C. uNLESS DENERWISE SPECIFIED. 

3. ALL VOLTAGE MEASUREMENTS TO RE MADE WITS MO SIONAL PRESENT NITA 

CITAAREL SELECTOR SET TO CITANNEL 2. 

A. ALL RESISTORS ARE FILM 15 PERCENT TOLERANCE. I wATT UNLESS USER 
WISE SAECIFIED. (SEE NOTE 6.) 

5. A. INDICATES 120 PERCENT TOLERANCE MAY SE USED. 

6. RESISTANCE MEASURED 611.1 WIT. COILS DISCONNECTED FR. C1RCDIT. 
T COIL RESISTANCES NOT SPECIFIED ARE UNDER ONE VW 
8 ALL CAPACITY VALUES A MICROFARADS UNLESS OTNERmISF SPECIFIED. 

9. FOR CAPACITE TOLERANCES. SEE LEGEND. 

I. NNE MEGAITERT2 - MEGACYCLE m0 MICRONEART. 

2. INDICATES cuss's GROUND. 

3. - INDIcATF3 MIME MINCE. 
INDICATES AL ICOMENT OR TEST POINT. 

5- (DA. ,NOICATES WAVEFORM. 

6. ALL WAVEFORMS MEN 0N AIR SIGNAL DEVELOPING 2.5 VOLTS PEAR TO ZERO 
AT TEST POINT 'CI'. ANO ALL CONTROLS SE1 FOR oroema1 

1. TuRN POWER OFF REFORE REPLACING SENICONDUCTORS. 

1111111 

232' tER° 

80 

.20 P -P 
15.75 KM: 

16.76 Kn. 

O 3787,Z. 
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LEADER 
Rut r mtic 

Dual Channel/Dual Trace 
5" Scope/Vectorscope 

o 

1.00£ 

Automatic Trigger Automatic Horizontal Sweep 

Automatic Vertical Input 

Automatic operation is the key and virtually error 
free accuracy is your bonus with this unique 5" 
Dual Trace Scope. The advanced design even lets 
you read between the ranges in any position, as 
easily as you can with analog VTVM's or VOM's. 
High reliability PC boards assure long term 
dependability while a high intensity CRT delivers 
excellent contrast. It features: separate or 
simultaneous sweep display, Ch 1 & 2 - alternate, 
chopped, auto/norm trigger; 10MHz b'width; 

10mVp-p/cm to 20Vp-p/cm vert'l sensitivity in 11 

calib. steps; 0.5µ S/cm to 0.2S/cm sweep range, 
18 steps calib.; X5 mag.; XY and vectorscope 
displays. Compact, lightweight, economical. 

$569 95 
MODEL LBO -506 

Complete with probes. terminal adapters. test leads. 

LEADER"Put Us To The Test" 
Instruments Corp. 151 Dupont St., Plainview, L.I. N.Y. 11803 

...for more details circle 103 on Reader Service Card 

(516) 822-9300 



Our 630-PLK 
won't die of 
shock. 

The Model 630-PLK V -O -M is 
priced at just $125. 

Does everything you'd expect of a 

high -quality general purpose V -O -M. 
An exclusive, patented, transistorized 
switching circuit gives the Triplett 
Model 630-PLK virtually fail -proof 
protection against overloads. That 
makes it very popular with teachers 
and students, and with professionals 
where constant switching invites 
overload errors. 

Look at these features: 
1. Burnout -proof solid-state 

overload protection; suspen- 
sion movement; 2% DC 
accuracy. 

2. Single range switch minimizes 
error; DC polarity -reversing 
switch. 

3. 4 ohmmeter ranges with a 4.4 
ohms center scale. 

Want all this, but with laboratory 
accuracy? Then consider the Triplett 
Model 630-APLK. Exactly the same 
ranges and protection circuit plus 
1'/2% DC accuracy, a mirrored scale, 
and a rugged suspension -type meter. 
Priced at $135. 

If you don't need overload protection, 

take a look at Triplett's Model 630 -PL glad you did. So, do it today. 
at only $81, or the 630 -APL (with Triplett Corporation, Bluffton, 
1'/2% accuracy, mirrored scale, and Ohio 45817, 
suspension -type meter) at $91. 

See them for yourself. Ask the Triplett 
distributor or sales representative to 
give you a free demonstration of the 
tester that fits your needs. You'll be ALL YOU'LL EVER NEED IN V-O-M"s 

TRIPLETT 

Triplett. The easy readers. 
...tor more details circle 104 on Reader Service Card 


