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At', PTS getting another chance 
means module rebuilding, or 
exchanging at the lowest 'possible, 
cost. Compare our prices to 
ahyone else's. Another chance 
also means quality work 'in the 
léást amount of time and our one' 
year warranty. In addition to 
rebuilding, buying and exchong- 
ing modules we maintain an,: 
extensive inventory ;of 'replace- ment,, modules. 

Module Rebuilding 

$5.95 Up 
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ELECTRONICS, INC. 
PRECISIO\ TUNER SERVICE 

;P - 

Consult the white pages of your telephone directory for the address and number of your nearest PTS Service Center. General 
Headquarters: Bloomington, IN - Birmingham - Phoenix - Los Angeles - San Diego - San Jose (CA) - Sacramento - Arvada (CO) - 
Jacksonville - Tampa - Indianapolis - Kansas City (KS) - Metairie (LA) - Silver Spring (MI)) - Boston - Springfield (MA) - Detroit 
- Grand Rapids (MI) - Minneapolis - St. Louis - E. Paterson (NJ) - Buffalo (NY) - Long Island - Charlotte (NC) - Cincinnati - 

Columbus (OH) - Cleveland - Oklahoma City - Portland (OR) - Pittsburgh - Philadelphia - Montreal - Memphis - Houston - 

Longview (TX) - Salt Lake City - Norfolk - Seattle - Milwaukee. 
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In receivin 
tu es,t e only 

ull line is no 
our line. 

Sylvania makes the broadest line of receiving tubes in the world- 
from Nuvistor to power tubes. 

And we sell more of them in the U.S. than anyone else. 
That means your best bet for all tube needs is your local 

Sylvania full -line distributor. He's part of the largest distributor 
network devoted to electronic components. 

He carries the most complete line available and he also has our 
line of business builder ad mats, service aids, signs and displays- 
plus tube caddies to make your job easier. 

And don't forget, every Sylvania tubeyou buy gives you another 
point towards a bigger premium in our "rally 'rcund the tab!" 
award program. 

For the most complete line of tubes and complete information 
on other Sylvania services, see your local distributor today. 

GTE 1 

GTE Sylvania, Electronic Components Group, 100 First Ave., Waltham, MA. 02154 
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IF YOU MOTOROLA 

MISSED US HEP AT NEWCOM! 
SEMICONDUCTORS 
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PROFIT -MAKING SHOW SPECIALS 
ARE GOOD UNTIL MAY 31, 1976 

RECTIFIER SHOW SPECIALS 
R0170X - Hi -Voltage - Medium Current 2.5 Amp - 1000 Volt 

250 FREE additional units with your order for 5,000* SS -2 
1000 FREE additional units with your order for 10,000* SS -3 

R0180X - Hi -Current - Medium Voltage 6.0 Amp - 400 Volt 
100 FREE additional units with your order for 1,000* SS -5 
750 FREE additional units with your order for 5,000* SS -6 

2,000 FREE additional units with your order for 10,000* SS -7 
*At HEP's Great Low Prices! 

TV SHOW SPECIAL - SS -8 
FREE! 10 - S3019 Drivers 
when you order a combination of 
10 - S7005 and 10 - S5021 Color and B/W 
Horizontal Outputs! 

CB SHOW SPECIAL - SS -9 
FREE! Mounting Adapter - A0503 
with each order for S3004 Universal CB 
output, 3.5 Watts minimum at 27 MHz 

SHOW SPECIAL MUST BE ORDERED BY "SS" NUMBER 

Don't Forget to Ask About the New HEP CB & TV Parts Packages MOTOROLA 

with FREE Cross -References and 24 -drawer Parts Cabinet. 
These packages are a must for busy Technicians and Service 
Shops. They save you time and money! NEI" 

SEMICONDUCTORS 0 MOTOROLA Semiconductor Products Inc. 
HEP/MRO Operations 

...for more details circle 117 on Reader Service Card 
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THE COVER: Our cover photo this month, contributed by Jim Kluge, a technical editor 

for the Winegard Company and a frequent contributor of antenna -related technical 

articles for ET/D, shows a TV antenna system used in an installation near Evergreen, 

Colorado, in the foothills of the Rocky Mountains-a TV reception area typical of those 

which require TV antenna preamplifiers, the selection and use of which is the subject of 

an article by Jim Kluge in this issue. 
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NEWS OF THE INDUSTRY 

TV Color Console Share Of Market Up In '75 
Consoles' share of the color market showed a gain last year over the preceding year. 

This is the first time in history that this has occurred, and according to a report in TV 
Digest, this is a strong indication of a ripening replacement market, where consoles are 
most important. 

Console sales held up better during the recent sales slump than did portables and table 
models, even though console sales were down in numbers in 1974. Console production of just over 2 million was down 24.9%, the report says, but it represented 32.3% of new 
supply, up from the 1974 share of 31.7%. 

The TV Digest report also indicated that solid-state construction "virtually completed 
takeover of the color console market with a 97.9% share, versus 87.7% in 1974." Of total 
color TV supply, 89.7% were solid-state compared to 72.6% in 1974. 

RCA Sells Part of Receiving Tube Operation To GTE Sylvania 
Machinery, parts, raw materials, work in process and technical data related to the 

manufacture of Nuvistors and certain other receiving tubes have been sold by RCA to 
GTE Sylvania, and the RCA plant at Harrison, N.J. has been closed. RCA also operates a 
warehouse and distribution center in Edison, N.J., which will be closed the end of June 
because of the sale to GTE Sylvania. 

In commenting on the sale, Alfred C. Viebranz, senior vice president of GTE Sylvania's 
Electronic Components Group, said "Production of the Nuvistor family of tubes will be 
moved from the RCA Harrison facility to our receiving tube plant in Emporium, Pa. The 
other types included in the agreement will be manufactured at our plant in Altoona, Pa. 
The Altoona production will start shortly, with manufacture of Nuvistors to be underway 
by the end of this year." 

Workman Electronics Buys International Rectifier's Commercial Line 
The retail and dealer service product line of International Rectifier has been bought by 

Workman Electronics of Sarasota, Florida, but terms of sale were not disclosed. The sale 
includes the inventory, part numbers, and various packaging equipment for IR's dealer 
service and hobbyist lines of universal transistors, zeners, SCR's, rectifiers, capacitors, 
switches, relays and semiconductor hardware. 

"Purchase of the IR line of dealer service and retail products," said Workman president 
Robert Goldstein, "gives Workman one of the broadest lines in this market." 

Workman is a subsidiary of IPM Technology, Inc., N.Y.C. 

Delay In Expansion of CB Band Produces Varied Reactions 
Some new product lines were not displayed at PC -76, the recent CB show in Las Vegas, 

because of an FCC delay in the proposed expansion of the 27 -MHz band, hut, according to 
a report in TV Digest, "the FCC is now holding out promise that industry will soon have a 
total of about 58 channels-which the FCC says could be boosted to 99, 105 or 115 
through use of single-sideband." The commission has begun studies on "long-term needs 
of the general public for personal radio communications." 

An FCC spokesman told TV Digest that the "exact configuration of expanded Class D 
service is still up in the air, pointing to a nearly infinite number of possible AM and SSB 
combinations." 

New CB units designed around the proposed FCC expansion will probably not be seen 
by consumers, the report states, until April, 1977, or even later. 

The FCC delay on expansion produced both disappointent and relief for CB manufac- 
turers at PC -76. Although they couldn't display some new models, some manufacturers 
told TV Digest, "Now we don't have to anticipate a huge assault from the GEs, Motorolas, 
RCAs & Panasonics because 1 can't see them coming ín with a lot of 23 -channel equip- 
ment." 

EICO Re-enters the CB Market 
EICO has announced its re-entry into the rapidly expanding CB field, with an exten- 

sive new line of CB products. "EICO is not a newcomer to the CB market," EICO 
President Harry Ashley stated. "We are now announcing our RE -entry," he said, "not our 
'entry'. When CB first came on the scene, EICO was there, one of the leading pioneers. 
And now with extensive research efforts, we will be providing the very latest in CB 
equipment at an affordable price." 

The new line of products includes a 23 -channel transceiver with synthesized crystal 
control, a CB converter, a line of antennas, test/power meters, a CB monitor, microphones 
and other accessories. 

Summer Electronic Seminars For Instructors Are Announced 
A total of 23 seminars, designed to help teachers update their curriculum in consumer 

electronic product service techniques, will be held this summer in 14 states. 
The seminars, sponsored by the EIA/Consumer Electronics Group, are open to high 
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TUNER SERVICE CORPORATION 
JUST 

95 
U.S.A. 
ONLY 

WITH CABLES 

EF., ATU R ES 

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

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

F 
L 
A 
S 
H 

TSC 

t 
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WATCH US 
GROW 

BRIDGEPORT, CONNECTICUT 06606 813 Madison Avenue Tel. 203.335.0620 
PAMPA, FLORIDA 33506 1505 Cypress Street Tel, 813-253-0324 
FT. LA.Up1:RDALE, FLORIDA 33315 104 S.W. 23rd St. Bay 16 es. 305-524.0914 

IAMI, FLOF.IDA 33150_._..-7641-3&.W.,..,7th Ave: 'Teh-305.754-1352 
Tel. 404-758-2232 

CHAMPAIGN, ILLINOIS 61820 ... 405 East University Street Tel. 217.356-6400 
DOLTON, ILLINOIS 10419 ........ I..... 11507-09 E./142nc SI. j Tel. 312-841.4444 
S OKIE ILLINOIS 60076 5110 West Brown Street .. Tel. 312.675-0230 

Al ANTA, GEORGIA 30310 646 Evans Stíeer S.W. 

GREENSBORO, NO. CAROL NA 27405. . 2914 E. Market 
CINCINNATI OHIO 45216 .. 7450 -Vine Stree 

RTLAND, OREGON 9721 ..- ve 

MEMP 1', TÉNNESSEE 38111 .. Qu 
DALLAS TEXAS 75218 
NORFOLK, VIRGINIA 23513 

305 Decarie Boulevard 

INDIANAPOLIS, INDIANA 462 112 West Cla' StreaB. ... Tel. 317.632-3493 
LOUISVILLE, KENTUCKY 40205 ...2244 iTaylorsvil L Tel/102-452-1191 
SHRE.EPORTLOU IANA 71104 3025 Highland,uAv ua t Tel.18-221-3027 

..,BALTIMORE MARY AND 21215 5505 Reisterstown Box 2624 e1, 301.358.1186 
. ., SP INGFIELD, MAS ACHUSETTS 09909 f 
% - .OUTS MISSOURI 63132 

VEGAS, NEVADA 89102' 
(TON, NEW JERSEY 08438 L1139 Penr 

JERSEY CI"Y NEW ERSE 7307 547 

405 DickinTón Streeet . . 
9519-Rage Avenge .... . 

1412 We 'tern Aranue No. 1 

sylvania Avenue 
ell Avj, Hwy 

ROCHESTER, NEW YORK 1 615. ..I.. 37 Pullman Av. 

4525 Pear lad 
1732 N.W. 25 h 

515 Grant Avenue 
3158 Barron Ave 

X11540 Garland Roa 
3295 Santos Street 

ONE YEAR 
GUARANTEE STILL ONLY 

$i95 
U.S.A. 
ONLY 

MAJOR PARTS 
rr AND SHIPPING - CHARGED 

AT COST 

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

VHF OR UHF ANY TYPE (U S A ONLY) S 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. 
All tuners are ultrasonically cleaned, repaired, 
realigned, and air tested. 

REPLACE 
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. 
AII shafts have a maximum length of 10t/2" which 
can be cut to 11/2". 
Specily heater type parallel and series 450 mA. 
or 600 mA. 

CUSTOMIZE 
Customized tuners are available at a cost of only 
515.95. With trade-in 513.95. Iu.SA. only) 

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

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

HEADQUARTERS BLOOMINGTON, INDIANA 47401 
ARIZONA TUCSON, ARIZONA 85713 
CALIFORNIA NORTH HOLYWOOD, CALIF. 91601 ... 10654 Magnolia Boulevard 

BURLINGAME, CALIF. 94010 1324 Marsten Road 
MODESTO, CALIF. 95351 123 Phoenix Avenue 

CONNECTICUT 
FLORIDA 

GEORGIA . 

ILLINOIS 

INDIAN 
KENTU 
LOUISIA A 

537 South Walnut Street Tel. 812.334.0411 
1528 S. 6th Avenue Tel. 602-791-9243 

Tel, 213-769-2720 
Tel. 415-347-5728 
'Tel. 209-521-8051 

MARYLAND!.. 
MASSACHUSETTS 
MISSOURI 
NEVADA 
NEW JERSEY 

NEW YORK 
NO. CAROLINA 
OHIO 

OREGON 
PENNSYLVANIA PITTSEQRGH PA.15209 
TENNESSEE FI 
TEXAS 
VIRGINIA 
CANADA ST. LAURENT, QUEBEC H4N-2L7 

CALGARY, A_BERTA T2H-OL1 

Te1b413-788-8206 
Tog314-429-0633 
Tal. 02.384-4235 
Tel.?. 09-393-0999 

9 . 1fd. 201-792-3730 
Tel. 919-273-6276 \ Tel. 919-273-6276 
Tel. 513-821-5080 
Tel. 216-741-2314 

-'Box_ 10141 Tel. 503-222-9059 
. \Tel. 412-821-4004 

Tel. 901-458-2355 
Tel. 214-327-8413 
el. 804.855.2518 
el. 514-748-8803 

448 42Rd Avenue S.E Tel. 403-243-0971 
P.O. Box 5823, Stn. "A" 

VELAND,10H10 44109 

IF YOU WANT TO BRANCH OUT INTO THE TV TUNER REPAIR BUSINESS. 
WRITE TO THE BLOOMINGTON HEADQUARTERS ABOUT A FRANCHISE. 
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school and vocational instructors. Emphasis will be placed on how to diagnose and repair 
the latest consumer electronic products including solid-state circuitry. College credit is 
offered for successful completion of the session. 

Summer Consumer Electronics Show Promises to be Biggest Ever 

According to reports from Jack Wayman, senior vice president, EIA/Consumer Elec- 
tronics Group, the initial response from key exhibitors could indicate that this year's 
show, in Chicago, June 13-16, will be the largest ever held. 

Over 250 companies have already requested exhibit space, Wayman said, and many 
past exhibitors are requesting larger spaces than ever before. Many new exhibitors in the 
CB radio, electronic watch and video systems categories will appear at this year's show. 

Zenith's New Picture Tube Unveiled 

A new color TV picture tube was unveiled by the Zenith Radio Corporation in Chicago 
at the beginning of March. U.S. & foreign TV receiver and picture tube manufacturers 
viewed the demonstration of the new tube, which company spokesmen say will allow 
Zenith to improve color TV performance, and to reduce picture tube costs in the future. 

According to a report in TV Digest on the demonstration, "Attention was centered on 
the tube's new tri-potential electron gun, which-together with 100 -degree deflection 
angle-makes possible beam spot size only 60% of comparable 90 degree delta -gun tube 
design, eliminating resolution problems which heretofore have plagued slot -mask 
tubes." 

Developed in cooperation with the Corning Glass Works, the company currently plans 
to use the new tube in a portion of its 19 -inch color TV line to be introduced late this 
summer, and later in other portions of their line. 

In addition, the new picture tube will be offered for sale to other TV manufacturers, with 
licensing agreements to be negotiated with other picture tube manufacturers as well. 

NESDA Time Study Shows "Tough Dogs" Take Time 

In a "time study" of 81 electronic service shops just completed by the National Elec- 
tronic Service Dealers Association (NESDA), 95% of respondent shops said they en- 
counter"tough dog" repairjobs-with the time spent by all respondents on this kind ofjob 
averaging out to about 8.4 hours. One shop said they had spent 40 hours on one repair of 
this type. 

The NESDA report said many shops chalk these "tough dog" repairs up to "experience" 
and the extra time spent is not charged to the customer. 

Pre-recorded Video -cassettes On Rental Market Soon 

According to a recent report in TV Digest, pre-recorded video -cassettes of recent movies 
and other programming should be available for home rental by this summer. Betamax 
cassettes by Sony will be used. 

Time -Life Multimedia, who is also renting video -cassettes, is doing it by direct mail, 
and officials say response has been "on target" so far. 

TV Digest suggests that "rental of Betamax tapes could be a dress -rehearsal for the 
forthcoming video -disc. 

Winegard To Enter CB Antenna Business 

A major, long term commitment to the manufacture and sale of CB antennas has been 
made by the Winegard Company. According to Robert M. Fleming, Jr., marketing 
manager, Winegard will begin delivery of a new CB antenna line by midsummer. 

"We have obviously not rushed into this market," Fleming commented. "Our manage- 
ment is convinced there will be a long range, expanding market for 2 -way communica- 
tions and we intend to earn our share of this important market, starting with CB 
antennas." 

Telephone Customers Can Install Own Equipment Without Fee 

In a ruling handed down by the FCC in March, telephone customers can now install 
their own equipment in their office or home without having to pay a service charge to the 
phone company. According to a report in the N.Y. Times, the commission adopted the 
controversial proposal that states if customer -provided equipment meets Federal stan- 
dards, it can be installed without "protective" connecting devices provided by the tele- 
phone company, for which customers have paid a monthly surcharge. The ruling is in 
effect as of May 1, and according to the Times, "sets the stage for aggressive competition 
in the telephone equipment business between such giants as the American Telephone 
and Telegraph Company's Bell System, and numerous small "interconnect" companies, 
which sell telephone equipment only." 
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NATIONAL CB 
THEFT & RECOVERY BUREAU, Inc. 

00.0%111111 

.MpEE0"41s 
Be an Authorized Registration Station for 
NATIONAL CB THEFT & RECOVERY BUREAU, INC. 

Register each new unit when sold. 
Earn a fee for each set you register, when selling, servicing, 
trading or showing accessories. 
Bocst profits $500... $1000 ... $2000 with no initial fee, no 
materials to purchase, no membership fee, and no out-of-pocket 
expenses. 

About the Bureau. 

Registered units are computer filed, cross- 
indexing unit serial #'s with owner's name 
and address. The Bureau maintains a na- 
tional 24 -hour toll -free hotline phone, for use 
of Law Enforcement agencies in locating 
owners of recovered sets. 

Each registered owner receives decals for 
vehicle window, Ca unit and antenna, wallet 

PROTECTED BY TO BECOME 
AN AUTHORIZED 

1s25O REGISTRATION 
r, REWARD i 

STATION 

Mail coupon to: 

National CB Theft & Recovery Bureau, Inc. 
American Bank Building 
Flcride at Foster 
P.O. Box 711 
Baton Rouge, La. 70821 

For Faster Service, call 
(504) 923-0610 

card, instructions on how to proceed in case 
of theft. 
The package is designed to deter theft, and 
to speed recovery. 
A national advertising campaign supports the 
program, which can produce extra profits for 
dealers. 
The Bureau now has units registered from 24 
states. 

TW-1 American Bank Building 

National CB Theft S Recovery Bureau 
Florida 

ox 7t 11ster 
Baton Rouge, La. 70821 

Please send my official registration station kit. 

Firm Name 

Mailing Address 

Street Address if different 

Phone Number 

Your Name 

a 
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TECHNICAL 
LITERATURE 

Semiconductor Cross Reference 
Guide provides over 15,000 cross- 
references to 24 different types of 
semiconductors contained in the GE 
Kit No. K-934 that is stocked for ser- 
vice of TV sets, tape players, home and 
auto radios, stereos and CB rigs pro- 
duced by Far East firms. Available 
free from GE electronic component dis- 
tributors. 

Test Instrument Catalog lists and 
describes the complete line of oscillo- 
scopes, vectorscopes, color bar & pat- 
tern generators, DVM's, multimeters, 
signal generators, and other test in- 
strument products from Leader In- 
struments. This is the 1975/76 catalog. 
Available free from Leader Instru- 
ments Corp., 151 Dupont Street, 
Plainview, N.Y. 11803. 

Extension Speakers For CB 
Transceivers is new literature pro- 
viding application and technical in- 
formation about six models of 
environment -resistant loudspeakers 
being introduced by Atlas Sound. The 

bulletin outlines the advantages or 
re-entrant type horns equipped with 
compression drivers when used as ex- 
tension speakers for CB, amateur and 
business radio. Available free from 
Atlas Sound, 10 Pomeroy Road, Par- 
sippany, N.J. 07054. 

A Catalog of Home -Study Courses 
and a booklet on FCC licenses are now 
available from the Cleveland Institute 
of Electronics. The catalog highlights 
three additional home study courses 
that meet the needs of people who 
want to develop occupational skills in 
electronic troubleshooting. The first 
course is for beginners, while the other 
two are for those with an intermediate 
or advanced knowledge of electronics. 
All three courses include preparation 
for the First Class FCC License exam. 
Available free from the Cleveland In- 
stitute of Electronics, Inc., Dept. 
ANR-08, 1776 East 17th St., Cleve- 
land, Ohio 44114. 

Demountable Wall System Bro- 
chure details advantages of new de- 
mountable walls for retail merchan- 
dising applications. Literature de- 
scribes standard 4 x 12 -foot panels and 
custom -sized panels available in the 
Garcy DM -Wall System. Available 
free from Garcy Corporation, Depart - 

Buckle up 
for 

savings 
with 

', , 
1. 1" fc.¿ 

Perma-Power Color-Brite 

l9t(>i)II( Is<)r tt ChambErlam 

~TENON '`>9b 

. 
nt,cog,MIt 

Here's a brand-new group of 
fashion antique reproduction I lertSiÉ 

belt buckles...your Free Bonus 1'111 - 
with this money saving Color-Brite offer 
Antique reproduction brass belt buckles are all the rage...so we are 
giving you another chance at one of our all time favorite bonus offers. We've 
selected four of the most wanted designs -Liberty, Anheuser Busch, Indian 
Head, and Ford Automobiles. They normally sell for $5.95 or more, and fit 
most belts. You get one free with each package of four Model C-511 Color- 
Brites, and save over $1.00 a britener besides. Model C-511 Color- Brites 
are the briteners you need most often. They immediately improve 
sharpness, detail, and contrast of faded color pictures, and they fit most sets. 

This repeat offer is valid only while belt buckles supplies last. 
Hurry to your distributor today! 

PErma PowEr Chamberlain Manufacturing Corporation 
Perms Power Division 
5740 N. Tripp Avenue Chicago, Illinois 60646 
Telephone (312) 539-7171 
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ment X, 2501 North Elston Avenue, 
Chicago, Illinois 60647. 

Electronics Catalog is an illustrated 
mail-order catalog providing a quick 
reference guide to test equipment, CB 
equipment, tools, microphones, an- 
tennas and other products from Ford - 
ham Radio Supply. Available free 
from Fordham Radio Supply Co., 558 
Morris Avenue, Bronx, N.Y. 10451. 

Broad -band Communication Sys- 
tems Brochure illustrates the new 
Broadcom system from Jerrold Elec- 
tronics. Literature explains systems 
used in diverse U.S. companies, police 
departments and universities. Avail- 
able free from Jerrold Electronics 
Corp., 200 Witmer Road, Horsham, 
Pa. 19044. 

TV Antenna Brochure illustrates 
and describes 40 models of TV anten- 
nas produced by Winegard. Pamphlet 
covers VHF -UHF -FM, VHF -FM, 
UHF, FM, and single channel VHF 
yagis plus Chromstar preamplifiers. 
Available free from Winegard Com- 
pany, 3000 Scotten Blvd., Burlington, 
Iowa 52601. 

Digital Multimeter Brochure de- 
scribes and illustrates the Systron- 
Donner Model 7003 "Outclasser" 
DVM. It lists specifications for DC 
voltage, AC voltage, AC current and 
resistance ranges plus prices for DVM 
and options. Available free from 
Systron-Donner Corp., 10 Systron 
Drive, Concord, California 94518. 

Security System Books describe 
background, methods, and equipment 
for security systems. One book is titled 
"Introduction To Security" and the 
other is "Alarm Systems & Theft Pre- 
vention." Available for $12.95 and 
$14.50 respectively from Mountain 
West Alarm Supply Company, 4215 
North 16th Street, Phoenix, Arizona, 
85016. 

Industrial Rectifier Brochure de- 
scribes a new redesigned line of gen- 
eral purpose, low voltage industrial 
rectifiers, 125 V and 250 V dc, in rat- 
ings from 3 to 300 KW from Westing- 
house. Available free from Industrial 
Equipment Division, Westinghouse 
Electric Corporation, P.O. Box 225, 
Buffalo, N.Y. 14240. 

Replacement Semiconductor 
Guide Supplement covers new de- 
vices which have been introduced 
since the basic guide was revised and 
reissued last May. The supplement, 
like the basic guide, includes sug- 
gested user prices on all GE universal 



replacement semiconductors. Avail- 
able free at GE electronic component 
distributors, or from General Electric, 
2100 Gardiner Lane, Louisville, Ken- 
tucky 40205. 

A Color Picture Tube Wall Chart is 
available now from RCA. This is the 
1976 version of their Interchangeabil- 
ity Wall Chart that provides a quick 
reference guide of all RCA color pic- 
ture tubes and the types they replace. 
The chart highlights the fact that it 
takes only 78 RCA tubes to replace 444 
industry types. Available free from 
RCA distributors. 

CB Products Catalogs that describe 
CB microphones and antennas from 
Turner are now available. A 12 -page 
catalog, 76-C, describes a new 
amplified base station mike and a new 
amplified mobile mike. A 16 -page 
catalog, 76-A, describes 22 new Signal 
Kicker models featuring in -line con- 
nectors including a complete new sec- 
tion on RV antennas. Available free 
from Turner Division of Conrac Corpo- 
ration, 716 Oakland Road N.E., Cedar 
Rapids, Iowa 52402. 

A Reference Catalog of Profes- 
sional Tools, in 2 colors, is now avail- 
able from Klein Tools. Concise product 
descriptions, reference tables, infor- 
mation on OSHA & ANSI regulations 
on safety equipment and tips on the 
proper use of hand tools are included 
in this 80 page catalog, illustrated 
with large, clear photos and detailed 
drawings. Available free from Klein 
Tools, Inc., 7200 McCormick Road, 
Chicago, Illinois 60645. 

Electrical Maintenance Products 
are described in a new brochure from 
CRC Chemicals USA. The brochure 
includes information on the CRC prod- 
uct line for the maintenance and pro- 
tection of electrical equipment and 
tools, especially the displacement of 
moisture, lubrication, cleaning and 
degreasing. Available free from CRC 
CHEMICALS USA, 885 Louis Drive, 
Warminster, Penna. 18974. 

Cartridge Lamps and Lamphold- 
ers catalog from Littelfuse has been 
revised to include information on re- 
cently introduced products, including 
solid state cartridge lamps with green, 
yellow and amber LED's; neon car- 
tridge lamps with blue and green 
neons; and cartridge lamps with tin- 
plated stainless steel pins for PC board 
mounting. The 12 -page catalog carries 
full specifications and ordering infor- 
mation on solid state, incandescent, 
and neon cartridge lamps and mating 
cartridge lampholders. Available free 
from Littelfuse, Inc., 800 East NW 
Highway, Des Plaines, IL. 60016. 

oneg Generator 
PAT. PEND. Next time you're 

repeatedly switch- 
ing static and dy- 
namic convergence 
patterns, think how 
much easier the 
composite I-IATCI-I- 
DO'I'S pattern be- 
low would make 

4'110Ge your job. It can al- 
so perform size, lin- 
earity, pincushion 
and centering checks. 
It's only one of sev- 
eral unique patterns 
produced by the 
ATC-I0 that can 
save you time, 
trouble and most 
important - money. 
We'd love to show 
you how. 11 rite us. 

' 

_ ,.. _ . . ..,. 

ATC-10 COLOR BAR 
PATTERN GENERATOR 

Extra wide range RF/IF attenuator for 
testing receiver sensitivity. 

GRAY QUAD pattern for gray scab 
tracking checks/adjustments. 

COLOR BARS pattern with 6th bar 
marked to make your job easier. 

3.58 MONITOR pattern for oscillator 
fregt-ency checks with nc need to short 
the AFI'C lest point. 

RED RASTER pattern for checking and 
adjusting purity at the flip of a switcF. 

1-ligh level, 75 ohm output provided. 

2 year factory warranty. 

30 day money back guarantee. 

American Technology Corporation 
225 N ain Street, Dept. 5B, Canon City, Colorado 81212 
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Exact 
replac - nts. 

Whenever 
you need them. 

Wh rever 
yo are. 

Triad is known for more than just unsurpassed quality. We also_ 
have one of the most complete lines of transformers in the 
industry. Whether you need replacement transformers for `-- _ 

televisions, hi-fis or radios, Triad has the exact unit to - " 
fit. From power, filament and audio transformers to flybacks - 

E 
and yokes. And they're all available whenever you need ,A r 

them, wherever you are. Find out for yourself. Write Triad 
.' 

7 'I 
today for your free catalog. 

Litton 
TRIAD-UTRAD 
Distributor Services 
305 N. Briant St., Huntington, Indiana 46750 
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TECH BOOK DIGEST 
Condensed from a single chapter of a recently introduced TAB book, 

by permission of TAB BOOKS, Blue Ridge Summit, Pa. 17214 

Observing TV Waveforms 
VIDEO WAVEFORM ANALYSIS 

Probably the most important 
waveform in television servicing 
is the composite waveform consist- 
ing of the video signal, color in- 
formation, blanking pedestals, 
and sync pulses. Composite video 
signals can be observed in various 
circuits in the television receiver 
to determine whether circuits are 
performing normally. The two 
most commonly observed charac- 
teristics of the composite wave- 
form are the horizontal scan line 
(looking at one complete cycle 
of the television horizontal scan) 
and the vertical frame (looking at 
one complete frame of the televi- 
sion picture.) 

Observing Lines and Frames 

Fig. 1 illustrates how the B&K 
1460 scope, with its special sync 
features, is used to observe two 
complete horizontal scan lines. 
After tuning the television re- 
ceiver to an active local channel 
set the SYNC switch to "TVH" for 
horizontal pulse observation or to 
"TVV" for vertical pulse observa- 

tion. Set the TRIGGERING -SOURCE 
switch to "int," the TRIG LEVEL con- 
trol to "auto," and adjust the IN- 
TENSITY control for a trace. Move 
the AC-GND-DC switch to the AC 
position and connect the probe to 
the vert input jack. Connect the 
ground clip of the probe to the 
television chassis. With the probe 
set for 10:1 attenuation, connect 
the probe tip to the output of the 
video detector. 

Set the VOLTAGE/CM control for 
the largest vertical deflection 
without putting the display off the 
scale. Set the TRIGGERING -SLOPE 
switch as described earlier. Now 
turn the STABILITY control coun- 
terclockwise until no sweep ap- 
pears on the crt. Then, increase 
the STABILITY setting (clockwise) 
until the sweep reappears. This 
should result in a very stable 
waveform presentation. After set- 
ting the INTENSITY and FOCUS con- 
trols to achieve the desired 
brightness and sharpness, you are 
ready to observe the waveform. 

To view a specific position of the 
waveform, such as the sync tip and 

(From Chapter 10, "Effective Troubleshooting With EVM& Scope," 
By Ben Gaddis, TAB BOOKS, Copyright 1976. A review of the 

complete book follows this article.) 

IF 

MP 
-e 

COLOR 

BURST 

NOR IZONTAL 

SYNC PULSE 

MOR IZONTAL 

BLANKING 
PULSE 

VIDEO 

TUB INT AUTO 

V1OE0 - - VIDEO 

AMP AmP 

-Z_ 
SOUND 

IF 
!COLOR 

IF 

CAL 

TOM 

AC 

color burst, pull the HORIZONTAL 
POSITION control out for x5 mag- 
nification, and adjust the position 
of the display by rotating the 
HORIZONTAL POSITION control. 

Composite video waveforms 
may be checked at other points in 
the video circuits by moving the 
probe tip to those points and 
changing the voltage/cm control 
setting as required to keep the dis- 
play within the limits of the scale, 
and by readjusting the STABILITY 
control to maintain stabilization. 
The polarity of the observed 
waveform may be reversed when 
moving from one monitoring point 
to another. Therefore, it is impor- 
tant to remember that best syn- 
chronization of the observed 
waveform is obtained if the 
triggering -slope switch is adjusted 
to correspond with the polarity of 
the waveform to be observed. 

Other wideband oscilloscopes 
can be used for this observation. If 
your scope is equipped with special 
television sync features, syncing 
the scope with the sweep is a sim- 
ple matter of switch setting. 
Otherwise, set the sweep speed of 
your scope to about 7875 Hz to dis- 
play two complete horizontal scan 
lines. 

To observe the vertical wave- 
forms, a similar procedure is 
used, as shown in Fig. 2. Again, if 
your scope is not provided with cir- 
cuits that aid in syncing the scope 
with the television waveform, you 
must manually sync the scope to 
the waveform. By setting the scope 
sweep speed to 30 Hz you will be 
able to observe two complete verti- 
cal traces. On the B&K 1460, just 

IF 
AMP 

VERTICAL 
SYNC 

RASE 

VIDEO 
VERTICAL 
BLANKING 

--,-'1,'---1 CAL 

AC 

. `1 n, D 'NV 

L_ Div INT AUTO 

V IDEO 
DETECTOR 

V IDE 
AMP 

SOUND 

IF 

VIDEO 
AMP 

COLOR 

IF 

Fig. 1-Test setup for observing two complete horizontal scan lines of the Fig. 2-Test setup for observing two complete vertical fields of the campos - 
composite TV signal. (Courtesy of B&K-Precision.) ite TV signal. (Courtesy of B&K-Precision.) 
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change the setting of the SYNC 
switch to "TVV" and set the SWEEP 
TIME-CM control to the "TVV" 
position. 

Knowledge of waveform com- 
position, the appearance of normal 
waveforms, and causes of various 
abnormal waveforms all help you 
locate and correct many circuit 
problems. You should study the 
waveforms in a television receiver 
known to be in good operating 
condition, noting the waveforms 
at various points and comparing 
them to those shown in the man- 
ufacturer's service literature. 

Evaluating Amplifier Response 

The IF amplifier response and 
general performance of the RF and 
IF stages of a television receiver 
can be evaluated to some extent by 
careful observation of the horizon- 
tal sync pulse waveform as it ap- 
pears at the output of the video 
detector. The general appearance 
of the waveform is affected by the 
performance characteristics of the 
RF and IF circuits. Some examples 
are shown in Fig. 3. In Fig. 3-A, 
normal operation is depicted; the 
picture should be good. Notice the 
well defined appearance of the 
sync pulse and the shape of the 
receiver bandpass curve. 

The fine details of the televised 
scene are made up of the high-. 
frequency components. Any loss of 
high -frequency response will, 

.,y,.., ..,..Eft. 
. 

tw:Eh o,,:as .:.k.,.t 

p.o...t.Ew. 
I 

War ,f.'" A r\ _ 

3L'ILW. NORMAL 

01.51 .K.0.t 

ri:r,é;i C , " 
.K14.Eww 

D A .EDN..U.. 

6.'iwú 

Fig. 3-How incorrect frequency response of the 

RF and video IF is revealed by the horizontal sync 
pulse. (Courtesy of B&K-Precision.) 

r 
NORMAL 

SYNC PULSE 
SYNC PULSE 

COMPRESSION 
CAUSED BY 
LIMITING 

Fig. 4-A defect which shifts the operating poin 
of the video IF amps can cause horizontal sync 
compression, as shown here. (Courtesy of 
B&K-Precision.) 

therefore, degrade the picture de- 
tail. In Fig. 3B the bandpass curve 
drops off sharply toward the high 
end of the band, indicating a defi- 
nite loss of high -frequency per- 
formance. Notice how this affects 
the horizontal sync pulse. Since 
the pulse is a rectangular 
waveform, we can expect to see a 
rounding of the leading and trail- 
ing edges. In severe cases, it will 
be hard to distinguish where the 
blanking level stops and the sync 
tip starts. 

Next the effect of too much 
high -frequency response is illus- 
trated. There is ringing (oscilla- 
tion) in the IF stages, causing fine, 
vertical, black -and -white lines to 
trail (appear to the right of) any 
sharp vertical lines in the TV pic- 
ture. The bandpass curve will 
have a definite tilt, showing the 
increase in high -frequency gain. 
The edges of the sync pulse will 
overshoot, and in some cases, will 
be followed by a dampened oscil- 
lating wave, indicating ringing. 

The low -frequency components 
of a rectangular or square wave 
are evaluated by observing the flat 
surfaces of the pulses. A loss of 
low -frequency response in a tele- 
vision receiver would be indicated 
by a smeared appearance of the 
picture. The bandpass response 
curve will droop toward the center. 
The horizontal sync pulse of such a 
receiver will have a tilt in its flat 
surfaces. 

Some IF faults might affect the 
picture synchronization before 
they are noticed in the actual 
video presentation. Bias faults in 
the IF amplifiers can cause the 
sync tops to be clipped or com- 
pressed as shown in Fig. 4. Such 
faults are usually noticed by the 
erratic operation of the receiver 
sync circuits. 

w ME 

! 
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Fig. 5-Composition and content of the vertical 
interval test signal (VITS). Shown here are verti- 
cal fields 1 and 2. (Courtesy of B&K-Precision.) 

VITS 

Most network television signals 
contain a built-in test signal, the 
vertical interval test signal, or 
VITS, that can be a very valuable 
tool in troubleshooting and servic- 
ing television sets. The VITS can 
be an aid in localizing trouble to 
the antenna, tuner, IF, or video 
section, and shows when realign- 
ment may be required. The VITS 
is transmitted during the ver- 
tical -blanking interval. On the 
television receiver, it can be seen 
as a bright white line above the 
top of the picture when the ver- 
tical linearity and height controls 
are adjusted to view the blanking 
bar. On sets with interval -re- 
trace -blanking circuits, the 
blanking circuits must be disabled 
to see the VITS. 

VITS Composition 

The transmitted VITS is a pre- 
cision sequence of specific wave - 
shapes at constant frequencies 
and amplitudes, as shown in Fig. 
5. The television networks use 
these precision signals for adjust- 
ment and checkout of the network 
transmission equipment, but the 
technician can use them to 
evaluate television set perfor- 
mance. 

In the interlace scanning 
technique, the scene is transmit- 
ted in a series of vertical frames; 
each frame is composed of 525 
separate horizontal lines. Two 
complete top -to -bottom scanning 
sequences, called fields, are used 
to form a frame. During the first 
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Fig. 6-Multiburst and vertical blanking interval 
segments of the vertical interval test signal 
(VITS). (Courtesy of B&K-Precision.) 

Fig. 7-Two expanded, superimposed fields of 

the vertical interval test signal. (VITS). (Cour- 
tesy of B&K-Precision.) 
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}FiÍROw 
AUTOMATIC 

STAPLE GUNS 
CUT WIRE & CABLE 

INSTALLATION COSTS 
. . . without cutting into insulation! 
SAFE! Grooved Guide positions wire for 
proper staple envelopment! Grooved Driving 
Blade stops staple at right depth of penetration 
to prevent cutting into wire or cable insulation! 

"41----V-------)) 
No. T-18-Fits wires up to' \ 3/16" in diameter v\ BELL, 

TELEPHONE, 
THERMOSTAT, 

INTERCOM, 
BURGLAR 

ALARM 
and other low 
voltage wiring. 

es T-18 
staples with 3/16" round crown 
in 3/8" and 7/16" leg lengths, 

/r1 No. T-25-Fits wires up to 
/4" in diameter. 

n Same basic construction/ 
and fastens same 
wires as No. T-18. 

Also used for 
RADIANT 

HEAT WIRE 

'1 

Asa 

r- Uses T-25 staples '1 
with 1/4" round crown in 9/32",- 
3/8", 7, 16" and 9/16" leg lengths - 

NEW! Intermediate 
. T-37-Fits wires and cables 

up to 5/ 16" in diameter. 
Same basic construction 

as Nos. T-18 & T-25. 

Also used for 
CATV and 

DRIVE RINGS in 
stringing wires. 

FiEs 7[f, Uses T-37 staples 
,: with 5/16" round crown in 3/8", 

1/2" and 9/16" leg lengths ruz_ ,L___ 
No. T-75-Fits wires and cables 
p to 1/2" in diameter. 

RADIANT HEAT 
CABLE, 

OF CABLE, 
WIRE CONDUIT 

COPPER TUBING 
or any non-metallic 

sheathed cable. 
Also used as 

DRIVE RINGS 
in stringing wires. 

Uses 1-75 staples with 1/2" 
flat crown in 9/16", 5/8" 

`and 7/8" leg lengths. 
rT 

~BROW. FRSTENER COMPANY INC. t 
271 Mayhin Street. Saddle Brook. N. J. 07663 
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field of any frame, the scanning 
beam starts in the upper left 
corner of the field and travels at a 
constant horizontal rate, causing 
separate horizontal traces that are 
a fixed distance from each other. 
As each horizontal trace is com- 
pleted, the beam is reset to the left 
of the field and another scan is 
started. When the beam reaches 
the bottom of the picture, 262.5 
horizontal scans have been com- 
pleted. This completes the first 
field of one frame. Then the beam 
is reset to the top center of the 
scene, and the horizontal sweep 
continues. However, this time the 
beam is scanning between the 
traces of the horizontal lines in the 
first field. 

The VITS is transmitted during 
lines 17, 18, 279, and 280. Note 
that these lines would appear at 
the top of the picture. 

The first VITS transmission, 
which occurs in line 17, begins 
with a "flag" of white video, fol- 
lowed by sine -wave signals of 0.5, 
1.5, 2, 3, 3.6 and 4.2 MHz. This 
sequence of frequencies is called 
the multiburst. The multiburst is 
also transmitted during line 279, 
as shown in Fig. 6. These are the 
two transmissions that are the 
most valuable to the technician. 
The other two VITS transmis- 
sions, lines 18 and 280-which 
contain the sine -squared pulse, 
window pulse, and staircase of 
3.58 MHz bursts at progressive 
lighter shading-are valuable to 
the network, but have less value to 
the technician. 

Due to interlaced scanning, field 
1 is interlaced with field 2, so that 
line 17 is followed by line 279, and 
line 18 is followed by 280. The en- 
tire VITS appears at the bottom of 
the vertical -blanking pulse and 
just before the first line of video. 
Since each of the multiburst fre- 
quencies is transmitted at equal 
strength, they can be used as a 
troubleshooting aid. By observing 
the comparative strengths of these 
frequencies after the signal is pro- 
cessed through the television re- 
ceiver, the frequency response of 
the set can be estimated. 

Observing VITS 

To observe the VITS using the 
B&K 1460, set the probe for 10:1 
attenuation and connect it to the 
output of the video detector. If the 
television receiver has a vertical - 

retrace -blanking circuit, follow 
the manufacturer's instructions 
for bypassing that circuit during 
these measurements. Set up the 
scope for TVV sinc and TVV 
sweep time, as previously de- 
scribed, to show two vertical fields. 
Place the VARIABLE-HOR GAIN con- 
trol in the "cal" position. Now, re- 
duce the sweep time to 0.1 msec/ 
cm by placing the SWEEP TIME/CM 
switch to the "0.1 msec/cm" posi- 
tion. This expands the display by 
increasing the sweep speed. The 
VITS should appear to the right on 
the expanded waveform display. 

Further expand the sweep by 
pulling outward on the HORIZON- 
TAL POSITION control so that the 
x5 magnification feature is em- 
ployed. Rotate the HORIZONTAL 
POSITION control in a counter- 
clockwise direction, moving the 
trace to the left until the expanded 
VITS appears. The brightness 
level of the display will be reduced. 

The waveform should be similar 
to that shown in Fig. 7. For the 
oscilloscope display, each vertical 
sync pulse starts a new sweep. 
This causes line 17 and line 279, 
the two multiburst transmissions, 
to be superimposed, as are lines 18 
and 280. The multiburst signals 
are identical, reinforcing the 
trace. However, lines 18 and 280 
are not identical, and the signals 
are superimposed over each other. 
This should present no problem, 
since the multiburst is normally 
the signal of interest. 

All frequencies of the mul- 
tiburst are transmitted at the 
same level, but they should not be 
equally coupled through the re- 
ceiver, due to its response curve. 
Fig. 8 shows the desired response 
for a good color television receiver, 
identifying each frequency of the 
multiburst and showing the al- 
lowable attenuation for each. Re- 
member that -6 dB equals the 
half reference voltage (the 20 MHz 
modulation should be used for ref- 
erence). 

To localize troubles, start by ob- 
serving the VITS at the video de- 
tector. This will localize the trou- 
ble to a point either before or after 
the detector. If the multiburst is 
normal at the detector, check the 
VITS on other channels. If some 
channels look okay but others do 
not, you probably have tuner or 
antenna problems. If the VITS is 
abnormal at the video detector on 



Versatile, portable, high sensitivity electronic VOM 
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Model 3031-3XL, 
complete with probe, test leads, battery, charger 
adapter and operator's manual. Size: 5.5 x 7.2 x 3.3" 
(140 x 183 x 84 mm) $180.00 
30 KV, high voltage probe, #00167 $ 30.45 

Vinyl carrying case, Catalog No. 01818 $ 17.60 

Ever-Redy® vinyl carrying case, Catalog No. 00805 $ 21.50 

All solid-state circuitry 

High input impedance: 
10 mega, AC and DC 

Low power and conventional 
ohms selection 

High impact and shock 
resistant case 

NEW 

SIMPSON 
'v,- SOLID-STATE 

FET VOM 

For field and 
factory electronic 
servicing: design 
and components 
testing 

AC line or battery operation, 
charger adapter included 

Automatic indication of "polarity" 
and "power on" 

Switch selectable zero center 
for nulling 

ORDER FROM YOUR ELECTRONICS OR ELECTRICAL DISTRIBUTOR 
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I. 

RANGES 

Village 
AC and DC 

Current 
AC and DC Resistance dB 

0.03, 0.1, 0.3, 30uA Low -Power -50 
1, 3, 10, 1mA and Conventional to 
30, 100, 300. 30mA Ohms: +62, 
1000 VAC and 1A Rx1, Rx10, in 
1000 VDC 
available 
through 
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10A Rx100, Rx1 k, 

Rx10k, Rx100k, 
Rx1 m, 102 
center scale 

ten 
steps 

jacks 

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.) Ltd., Wadebridge, Cornwall 
IN INDIA: Ruttonsha-Simpson Private, Ltd., Vikhroli, Bombay 
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all channels, the trouble is proba- 
bly in the IF amplifiers. Should 
the VITS response at the detector 
output prove normal for all chan- 
nels, the trouble is in the video 
amplifiers. 

SIGNAL TRACING 

Signal tracing with an oscillo- 
scope is one of the fastest methods 
to isolate television receiver prob- 
lems. The importance of the shape 
of the transmitted composite sig- 
nal at the output of the video de- 
tector was discussed earlier. In 
some instances, this broadcast 
signal is not as useful as one that 
can be readily generated and con- 
trolled at the test bench. Since the 
broadcast scene is constantly 
changing in content, the color 
generator offers a more constant 
signal for oscilloscope evaluation. 
This is especially true when mak- 
ing waveform observations in the 
video or color sections of the re- 
ceiver. The color generator can 
also be used as a signal source for 
video troubleshooting in a mono- 
chrome receiver. As a general 
rule, use the station signal when 
troubleshooting the deflection sec- 
tion or other pulse circuits, and a 

color generator in the other cir- 
cuits. Depending on the frequency 
of the generator's output, it may be 
connected to either the antenna 
terminals or the input to the IF 
section. 

Video Section 

The signal used for waveform 
observation in the video section 
may be either a station signal or a 
generator signal, and may be ob- 
served at either the horizontal or 
vertical rate. 

A block diagram of a typica 

Fig. 8-Typical color TV video IF response 
curve. (Courtesy of B&K-Precision.) 

video section is shown in Fig. 9. 
The output of the video detector is 
routed through two stages of 
amplification and a delay line be- 
fore final amplification by the 
driver. The first and second video 
stages are the source of sync, AGC 
and, chroma signals in most sets. 
The manufacturer's service data 
should be consulted for correct 
waveshapes. 

To use the station signal as a 
signal source, the antenna and 
tuner connections must be in 
place. Tune the set for the best 
possible picture, and observe the 
waveshapes at the desired points 

Fig. 9-Block diagram of typical video amp sec 

tion, with input and output signals displayed at 
7875 -Hz rate. 

+ua 
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Just Tear and Get your Share. 
RCA's Super Prize Program is Back by 
Popular Demand! As before, just save your 
RCA entertainment receiving tube carton 
ends and color picture tube warranty 
serial number stickers* - to earn 
valuable awards: 

Lots of great merchandise premiums. Choose 
from a wide selection for yourself, your 
family, or your home. 

Money -saving 
discount certifi- 
cates, good to- 
ward purchases 
of more RCA re- 
ceiving and color 
picture tubes. 

- -- .,=5...=. 

Pick up your copy cf the RCA "Tear and Share 
'76" Prize Book, sa\,er envelope and gift order 
form at your participating RCA distributor. 
You have until November 30, 1976 to tear 'n 
share in RCA's bonanza of great gifts. RCA 
Distributor and Special Products Division, 
Cherry Hill, N.J. 08101. 

*Save the receiving tube carton end that is not 
marked with the tube type number, and the warranty 
serial number sticker that appears above the 
warranty envelope on the upper right hand corner 
of the color picture tube carton. One warranty 
serial number sticker is equal in value to 
20 receiving tube carton ends. 

cii 
using a low -capacitance probe. For 
displaying two complete horizon- 
tal scanning lines (as shown in 
Fig. 9), set the scope up for inter- 
nal sync using the observed signal 
as the sync source, with the scope 
sweep set for 7875 Hz. 

Another stage frequently as- 
sociated with the video section is 
the blanker, shown in Fig. 10. This 
stage receives pulse signals dur- 
ing the horizontal and vertical re- 
trace times to control the output of 
the video section. Usually, the 
output of the blanker is fed to the 
first or second video stage to bias 
that stage off during the retrace 
periods. Vertical signals should be 
observed at a 60 Hz rate, horizon- 

vFY Úl ` 
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can 

ON 

VIDEO 
é SLAP.. nTO VIDEO 
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Fig. 10-Block diagram of video blanker stage 
and associated waveforms. 

tal signals at a 7875 Hz rate. 

Sync 

Sync signals can also be ob- 
served using the station signal. 
Basically, the setup is the same as 
that for video waveform display. 

The block diagram in Fig. 11 
shows two sync imputs. A noise 
signal from the video detector is 
applied to the noise gate circuit. 
This signal will cause the noise 
gate to bias the sync separator cir- 
cuit off when large noise pulses 
reach the video section. The sync 
input is routed directly to the 
separator circuit, where vertical 
and horizontal sync signals are 

DYE.TIUL 
DEfLf<.ION 

Flg. 11-Block diagram of typical noise amp/ 
sync separator section and associated 
waveforms. 

removed for their respective cir- 
cuits. The outputs of the separator 
should be observed at either the 60 
or 7875 Hz sweep rate. 

AGC 

The AGC section usually em- 
ploys two stages, a keyer and an 
AGC amplifier. A DC output is 
sent from the amplifier to the 
tuner and IF amplifiers for gain 
control. 

A keying signal in the form of a 
pulse is applied to the keyer from 
the horizontal section, as shown in 
Fig. 12. This allows the AGC volt- 
age to be referenced to the aver- 
age signal strength of the received 
horizontal sync pulse rather than 
the average video signal. A video 
signal from the detector passes 
through the keyer when the key- 
ing pulse is present. Both signals 
should be observed at the horizon- 
tal rate. 

Vertical 

The vertical sync signal from 
the sync separator is applied to the 
vertical oscillator. Depending on 
the set, the vertical section may 
consist of a signal oscillator stage, 
an oscillator followed by a driver 
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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. 
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books . books vital to your con- 
tinued advancement. 

This extraordinary offer is intended 
to prove to you, through your own ex- 
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sible to keep up with the literature 
published in your areas of interest .. . 
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day. You will receive "MASTER 
HANDBOOK OF 1001 PRACTICAL 
ELECTRONIC CIRCUITS" 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, P.O. Box 10, 
Blue Ridge Summit, Pa. 17214. 

Typical Savings Offered Club 
Members on Recent Selections 

CB Radio Schematic/Servicing Manual- 
Vol. 3 List Price 58.95; Club Price 55.95 
Introduction to Medical Electronics 

List Price 59.95; Club Price $7.95 
Impedance List $8.95; Club Price $5.95 
Switching Regulators & Power Supplies 
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Central Heating & Air Conditioning 
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Over 1250 illustrations 

Handsome, hardbound volume 

Here is the ideal schematic sourcebook 
for all active technicians, engineers, 

experimenters-for anyone who must oc- 
casionally, or regularly, construct or adapt 
electronic circuits for any purpose what- 
soever. Each circuit diagram has every 
component carefully labeled, and every 
schematic is accompanied by all the infor- 
mation you need to construct the circuit 
for use in your own individual application. 
If there are coils to be wound, you'll find 
full and complete coil -winding details right 
there on the spot. If special parts are re- 
quired, you won't have to invest a lot of 
time and effort before the fact, for it's all 
there before you in condensed captions. If 
you've ever wanted a circuit diagram you 
couldn't find, or if you've ever spent pre- 
cious hours breadboarding a circuit from 
scratch, only to find it's already been per- 
fected by someone else, then you'll real - 

Partial List of Contents 
Alarm Sensors & Triggering 
Circuits; Audio Conditioning 
Circuits; Audio Amplifiers; 
Automotive Circuits; Filters; 
Logic Circuits, Counters & 
Clocks; Power Supplies & 
Voltage Multipliers; Receiv- 
ers, RF Preamplifiers & Con- 
verters; Regulator Circuits; 
RF Generators & Waveshap- 
ers; RF Power Amplifiers; Test 
Equipment; Control & Tone 
Circuits, CORs & Other Re- 
peater Circuits; Timers; Trans- 
mitters, Transceivers, Exciters 
& VFOs; Battery Chargers; 
Diode Circuits; Miscellaneous 
Circuits; Appendix A: IC Sub- 
stitution Guide; Appendix B: 
Electronic Symbols. 
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Master Handbook 

of 1001 Practkal 

Electronic Circuits 

Edited by Kendall Webster Sessions 

Here are IC and transistor circuits for practically any- 
thing and everything-with ALL the data needed to 
put them to work! 

ly appreciate the ease with which you 
can find the circuit you need-quickly- 
in the Master Handbook. 

The circuits included are completely up - 
to -date --they're transistor and integrated - 
circuit schematic diagrams that have been 
designed, built, tested, reworked as neces- 
sary, and perfected by technicians and ap- 
plications' engineers of the top semicon- 
ductor manufacturers. Whatever your 
forte, regardless of your electronic spe- 
cialty, you'll find any circuit you're ever 
likely to need in the pages of this rich 
volume. Want to build a fire alarm or 
moisture detector? A 4 -channel stereo de- 
coder? A roomful of practical test instru- 
ments? A complete repeater? A digital 
computer? Audio or RF filters? Or how 
about a burglar alarm-you'll find a wide 
range of them here for home, shop, or car! 
The list of circuits in this GIANT 602 - 
page volume is practically endless: what- 
ever you need, you're going to find a se- 
lection of just -right circuits for it here. 
And nothing has been spared to bring 
you the best possible circuits using the 
fewest possible components, with more 
than enough data to insure that the ver- 
sion you build will work exactly the way 
you want it to-the very first time you 
breadboard it! 

This is not a book of words. The only 
reading you'll do when you open the pages 
of this Master Handbook will be within 
the captions of only those circuits of di- 

rect and specific interest to YOU. The 
schematics are classified according to gen- 
eral application, and the Sections them- 
selves appear in alphabetical order-Alarm 
Sensors and Triggering Circuits, Audio 
Conditioning Circuits, Audio Amplifiers, 
Automotive Circuits, etc. (See Contents 
for a complete listing of all the circuit - 
diagram categories included in this in- 
valuable reference.) 

The Section on test equipment includes 
circuits for almost any instrument you 
can imagine, from simple range multi- 
pliers for your VOM to sophisticated 
frequency counters. The Section on re- 
ceivers and RF preamplifiers gives you a 
rich choice of circuits from which to choose 
in order to improve reception of any type 
of signal in any part of the radio frequen- 
cy spectrum; it's an extremely simple and 
effective way to get "metropolitan" per- 
formance from a "fringe area" TV in- 
stallation. If you're in the business of 
servicing/repairing commercially built 
electronic equipment (TV receivers, 
stereo amplifiers, CB transmitters and 
receivers), you're going to especially ap- 
preciate the comprehensive Appendix of 
IC substitutions, which includes base dia- 
grams for most popular ICs, and gives 
you all the info you need to adapt the IC 
packages of one manufacturer to the cir- 
cuit applications of another. Another Ap- 
pendix is a pictorial listing of common 
electronic symbols. 

Each of the over 1250 schematic illustrations-with all components clearly 
labeled-is accompanied by all the data you need to construct the circuit! 
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EICO's Test Instruments line 
is the industry's most 
comprehensive because each 
instrument serves a specific 
group of professional needs. 
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from a resistance box to a 

VTVM, from a signal tracer to 
a scope, from a tube tester to 
a color TV generator, etc., you 
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you the best professional 
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Distributor, he knows your 
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(Fig. 13), or an oscillator followed 
by two or more stages of amplifica- 
tion. The waveforms are generally 
the same, and are observed at a 60 
Hz rate. 

Exercise care when making os- 
cilloscope observations in the ver- 
tical output circuit. Insure that 
the signal being measured doesn't 
exceed the limits of your scope. 

Horizontal 

The typical horizontal deflec- 
tion section consists of three 
stages plus the output transformer 
and yoke, as shown in Fig. 14. 
Again, a station signal can be used 
as the signal source, provided all 
preceding stages are in good work- 
ing order. 

The AFC stage receives the 
horizontal sync signal from the 
sync separator and compares it to 
the actual horizontal output, as 
sampled from the output trans- 
former. The DC output of the AFC 
unit, representing the difference 
between the two signals, is used to 
control the frequency of the hori- 
zontal oscillator. Sweep voltages 
from the oscillator are amplified 
and shaped in the output circuit 
for application to the output trans- 
former and yoke. 

The oscilloscope sweep rate 
should be set for 7875 Hz. Again, 
watch out for high voltages, espe- 
cially near the output circuit. 

Color Signal Observations 

One piece of equipment often 
used in color television servicing is 
the keyed -rainbow (color bar) 
generator. 

Originally, these generators 
were intended to be used in such 
service operations as convergence 
and color adjustments. Added fea- 
tures have moved these once -in - 
a -while tools into the most -often - 
used category. For example, some 
of the late -model color generators 
have outputs at RF, IF, and video 
frequencies. Couple this type of in- 
strument with a good oscilloscope 
and-in my opinion-you have an 
unbeatable combination for gen- 
eral television troubleshooting. In 
this discussion, let's assume that 
the color generator has the capa- 
bility to generate a 10 -bar color 
display (similar to that in Fig. 15) 
at all the high video frequencies. 
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Fig. 12-Block diagram of typical keyed AGC 
system and associated waveforms. 

Fig. 13-Block diagram of vertical deflection 
system and associated waveforms. 

Fig. 14-Block diagram of typical horizontal de 
flection system, and associated waveforms. 

With such a generator con- 
nected to the receiver (either at 
the antenna terminals, IF input, 
or video section input, depending 
on the generator), and the gener- 
ator and receiver tuned for the 
best color bar display, we can de- 
termine the operating condition of 
the color section, using an oscillo- 
scope to observe various wave- 
forms. The key points are shown 
in Fig. 16, all waveforms being 
observed at the horizontal rate. 

A portion of the video signal is 
fed to the color sync circuits along 
with a pulse from the horizontal 
section. From these inputs, three 
outputs are derived. One, a gat- 
ing signal for the color bandpass 
circuit, is used to eliminate the 
bandpass amplifier output during 
monochrome transmissions. The 
other two outputs are the 3.58 



MHz local oscillator and quadra- 
ture signals. 

The bandpass amplifier re- 
ceives, in addition to the killer 
bias from the sync circuits, the 
composite video signal from the 
.video section. Bandwidth limita- 
tions of the amplifier limit the 
output to the color signal con- 
tained in the composite signal. 
The color components are routed 
to the demodulators along with 
the 3.58 MHz and quadrature sig- 
nals. The output of the demod- 
ulator is the R -Y, B -Y, and G -Y 
signals for the CRT. 

T , ; ; 'r '7 'i ' 'P 'i T 'P r TECH BOOK REVIEW 

Title: Effective Troubleshooting 
With EVM And Scope (TAB 
BOOK No. 730) 
Author: Ben Gaddis ,. u u u u n , r r- - Publisher: TAB BOOKS, Blue 
Ridge Summit, Pa. 17214 
Size: 238 pages, 185 illustrations 
Price: $5.95 paperback; $8.95 
hardbound. 

The one book that really makes 
it easy to understand the two most 
important electronic troubleshoot- 
ing instruments. This complete 
course on the theory and operation 
of the scope and EVM will elimi- 
nate looking from one book to 
another for information on what 
these instruments can do and how 
to use them-singly or as a com- 
plementary pair. 

This book simplifies the theory 
and use of the versatile VOM, pro- 
viding a framework for under- 
standing the new electronic ver- 
sions of the instrument-all kinds 
of EVMs: VTVMs, TVMs (tran- 
sistor voltmeters), and FETVMs 
(field-effect transistor volt- 
meters). The complete theory of 
EVMs is provided to help the 
reader evaluate them and under- 
stand the measurements that can 
be made with them. Novice and 
pro alike will appreciate the big 
section on tested and proved 
time -saving troubleshooting tech- 
niques with the EVM, which 
shows the logic behind electronic 
troubleshooting and how the 
EVM fits in. 

Equally thorough coverage of 
Fig. 16-Block diagram of a typical chroma sec- the oscilloscope is provided. The 
ion which shows key waveform observation scope gives both quantitative and 
points. Four key waveforms are shown below the 

block diagram. qualitative indications. But un- 
derstanding these requires a 
knowledge of how to interpret 
them. This book includes a wide 
range of waveforms that are 
thoroughly explained and illus- 
trated. All kinds of waveforms 
from all kinds of equipment are 
covered, with special emphasis on 
TV waveforms, useful in trouble 
analysis. Here is a book that will 
de -mystify all the loops; waves, 
lines, and patterns of the scope 
screen. 

Full details on the circuits 
and operation of service -type, 
triggered -sweep, dual -trace, 

continued on page 47 

Fig. 15-Top waveform here is the input of the 

color bandpass amp section (point 1 in Fig. 16), 
with a keyed color bar signal applied to the input 
of the receiver. The three other waveforms are 

those at the outputs of the color difference 
amplifiers. The resultant pattern produced on the 
screen is shown at the bottom. 
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N Antenna 
Preamps 

By James E. Kluge* 

Why, when and how to use them 

According to a report 
by the Television Alloca- 
tion Study Organization, 
(TASO), production of an 
"excellent" (no percepti- 
ble snow) TV picture by a 
properly operating re- 
ceiver requires an input 
signal with a minimum 
signal-to-noise (S/N) 
ratio of 45 dB. In other 
words, to avoid even a 
slight amount of snow in 
the picture, the voltage 
level of the desired signal 
at the input terminals of 
the TV receiver should be 
about 200 times higher 
than the voltage level of 
the snow -producing 
noise signals. 

By weighing this 200 - 
to -1 S/N ratio require- 
ment against the fact 
that the minimum possi- 
ble level of noise gener- 
ated in a 75 -ohm TV sig- 
nal distribution system 
is about 1 µV, it is evi- 
dent that production of a 
completely snow -free TV 
picture requires a mini- 
mum signal level of 
about 2000/ at the input 
terminals of the TV re- 
ceiver. However, most 
modern TV receivers will 
produce an acceptable 
picture-one with a trace 
of snow which is not per- 
ceptible by most peo- 
ple-when supplied with 
a signal which has a 40 
dB (100 -to -1) S/N ratio, 
or a minimum signal 
voltage level of 100 µV. 

The preceding signal 
and noise levels are for 
ideal reception condi- 

*The author is a 
technical editor for the 

Winegard Company 

tions and idealized signal 
distribution from the an- 
tenna to the input termi- 
nals of the TV receiver; 
they do not provide a 
margin for the "real life" 
conditions of signal fad- 
ing and the higher noise 
levels which can and do 
occur in actual signal 
distribution systems- 
conditions which not 
only reduce the level of 
the desired signal but 
also can reduce its S/N 
ratio to a point where the 
level of snow in the pic- 
ture becomes objection- 
able. 

Consequently, to pro- 
vide a reasonable margin 
for these effects, most TV 
antenna manufacturers 
recommend that the TV 
receiver be supplied with 
a 100 µV signal, if eco- 
nomically practical. 
Compared to the "ac- 
ceptable picture" signal 
level of 100 µV, this is a 
margin factor of 10, or 20 
dB. 

Now that we've estab- 
lished the range of 
"minimum" and "ideal" 
signal levels and S/N 
ratios which are neces- 
sary at the TV input ter- 
minals for acceptable 
levels of snow under typ- 
ical conditions, let's 
examine the general 
characteristics of TV an- 
tenna preamplifiers and 
see how they can and 
should be used to help as- 
sure these input signal 
characteristics. 

TV PREAMP TYPES AND 
THEIR APPLICATIONS 

Most TV antenna pre - 
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Plastic housing protects preamp circuits from wind, rain and dirt. A rubber 
boot seals the opening where the cable enters the case. 

amps can be categorized 
as either "high input," 
"high gain," "low noise" 
or a combination of these 
characteristics. Typical 
specs for each of these 
three categories are 
shown in an accompany- 
ing table. 

"High input" generally 
means low gain. The 
maximum total output of 
most preamps is typi- 
cally about 1 volt. The 
maximum input of a 
high -input preamp is ap- 
proximately 0.2 volt. 
This means a gain of 5 
times, or 14 dB, between 
input and output. Any 
additional gain designed 
into the preamp does not 
increase the output 
capability; it simply in- 
creases the input sen- 
sitivity, which reduces 
the input level necessary 
to produce the 1 -volt out- 
put. So, high gain and 
high -input level, in a 
TV -antenna preamp, are 
diametrically opposed 
quantities. 

At this point, you 
probably are wondering 
why anyone would use a 
preamp if they already 
had an input level of .1 to 
.2 volt (100,000 to 
200,000 µV). There are 
three principal reasons: 

First, a high -input 
preamp provides 14 dB 
gain and yet does not eas- 
ily overload from strong 
local signals. 

Second, the preamp 
may be called upon to 

handle as many as seven 
VHF, five UHF channels 
and maybe ten FM sta- 
tions all transmitting 
from a central location. 
This total input, which is 
the sum total of all the 
voltages the antenna is 
capable of generating- 
including FM -broadcast, 
two-way radio or any in- 
terfering signal in the 
air-can easily total a 
few tenths of a volt. Some 
large metropolitan ar- 
eas-such as New 
York/New Jersey, Chi- 
cago/Milwaukee and Los 
Angeles/San Diego- 
have as many as 15 
TV plus numerous 
FM transmitters within 
viewing distance. Yet, 
some of the more distant 
stations in these areas 
produce individual - 
channel voltages that 
may be very low level, 
requiring preamplifica- 
tion. With this many 
local signals in a given 
locale, a high -gain 
preamp without an FM 
trap switched in would 
more than likely over- 
load. 

Third, preamps are 
frequently used to drive 
small MATV systems. 
There are always losses 
in the downlead and dis- 
tribution components of 
a small MATV system, 
and a preamp sometimes 
becomes the most eco- 
nomical and practical 
means of powering it. 
Distribution or line am - 
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I, 
Metal clips on the circuit boards of the preamp shown here connect the 

preamp input directly to the antenna phasing lines, thereby providing 
optimum impedance matching and minimum loss. 

plifiers are frequently 
employed, but it is al- 
ways better, and some- 
times necessary, to am- 
plify the signal at the an- 
tenna before it is at- 
tenuated by the down - 
lead, etc. This method es- 
tablishes the best system 
signal-to-noise ratio. 

High Gain 

A "high -gain" preamp 
is simply one that has an 
extra stage(s) of gain to 
overcome either a very 
weak signal condition or 
excessive down -lead loss 
or a combination of both. 
High gain in a preamp is 
generally considered to 
be anywhere between 20 
and 30 dB. A long down - 
lead, high -frequency 
UHF channel, an ex- 
tremely weak antenna 
signal, a remote antenna 
or any combination of 
these conditions de- 
mands a high -gain pre - 
amp to provide 1000 µV 
per channel when the 
signal gets indoors or to 
the head -end. Because 
the noise factor of the 
preamp is established by 
the first amplifier stage, 
a second stage of amplifi- 
cation doesn't hurt much 
as far as the S/N is con- 
cerned. 

Low Noise 

"Low noise" means 
that the preamp is de- 
signed to amplify weak 
and possibly snowy (low 
S/N ratio) signals while 

I- 

itself contributing a very 
minimum of noise to the 
already marginal signal 
level and S/N ratio. To 
realize a low noise figure 
for the preamp, the 
amplifying device in the 
first stage, usually a 
transistor, is selected for 
its low noise figure. Addi- 
tionally, special pains 
are taken in the circuit 
design to preserve these 
low -noise characteristics 
by insuring proper im- 
pedance match, etc. The 
first stage of the preamp 
will establish the mini- 
mum noise figure for the 
entire TV signal dis- 
tribution system. 

Because the S/N ratio 
at the antenna is better 
than anywhere else in 
the system, the signal at 
the antenna should be 
amplified at this point 
before it undergoes any 
attenuation. Because the 
S/N ratio is reduced by 
the noise figure of the 
preamp, a preamp with 
as low a noise figure as 
possible should be chosen 
to amplify weak signals. 

GENERAL APPLICATIONS 
& LIMITATIONS 

The first and most ob- 
vious reason for using a 
preamp is, as we have 
just pointed out, to pre- 
serve a weak, marginal or 
snowy (low S/N ratio) 
signal. 

However, no preamp 
available on the market 
today can eliminate or 

even reduce the amount 
of noise (snow) in the sig- 
nal voltage at the an- 
tenna. To put it another 
way, a preamp cannot 
remove snow (i.e. noise) 
from the signal it is 
amplifying. The random 
electrical noise voltages 
which produce "snow" on 
the TV screen will be 
amplified in the preamp 
right along with the pic- 
ture and sound signals. 
Consequently, the S/N 
ratio at the antenna can 
not be improved with an 
electronic amplifier, 
even a theoretically ideal 
preamplifier. And even 
the best preamplifiers 
contribute a small 
amount of noise to that 
which is already mixed 
with the signal voltage. 
Of course, the lower the 
noise figure of the 
amplifier, the smaller 
this contribution will be. 

If the S/N ratio of the 
input signal is high 
enough, like 50 dB, the 
average noise figure con- 
tribution of the preamp 
will be barely perceptible 
in the picture. With a 30 
dB S/N ratio, it would be 
noticeable. 

Despite the preceding 
limitations with respect 
to the S/N ratio at the an- 
tenna output terminals, 
a TV antenna preampli- 
fier nevertheless can in- 
crease the level of the 
signal and, by effectively 
canceling the signal at- 
tenuation caused by the 
lead-in loss between the 
antenna and the TV 
input terminals (or dis- 
tribution amplifier in an 
MATV system), it also 
can preserve most of the 
S/N ratio which exists at 
the antenna output ter- 
minals. In other words, 
without an antenna 
preamp, a "marginal" 
signal voltage-for ex- 
ample, 200 µV at 40 
dB-will be attenuated 
as it travels through the 
downlead and through 
the nonamplifying dis- 
tribution system to the 

TV set. Because every dB 
of attenuation degrades 
the S/N ratio as well as 
the actual voltage level 
of the signal, by the time 
the signal reaches the 
input óf the TV set its 
S/N ratio probably will 
have been degraded to 
about 35 dB (or below) 
and, consequently, snow 
will be produced in the 
picture. A preamp can 
prevent this from hap- 
pening by amplifying the 
antenna output signal 
sufficiently to overcome 
system losses. 

PREAMP SELECTION 
GUIDELINES 

Following is a list of 
general guidelines which 
you should consider 
when attempting to de- 
cide whether or not to use 
a preamp and, once you 
decide to use one, which 
type is best suited for the 
particular conditions you 
have encountered: 

If you can't get at least 
100 to 200 µV per chan- 
nel (VHF and UHF) off 
the antenna, consider a 
bigger antenna or stack- 
ing antennas. (Stacking 
two antennas will nearly 
double the signal.) If a 
bigger antenna or a mul- 
tiple antenna stack ís not 
economically or physi- 
cally feasible, use a 
preamp to increase the 
signal level and preserve 
the S/N ratio. The best 
S/N ratio in the system is 
at the antenna termi- 
nals. This is the best 
place to amplify the sig- 
nal. Simply stated, am- 
plify the signal before the 
S/N deteriorates. And 
remember, UHF signals 
suffer greater losses in 
the distribution system 
than do VHF signals. 

If the antenna signal 
shows any evidence of 
snow (i.e. less than 100 
µV/ch.) use a low -noise 
preamp. 

In fringe areas (200 µV 
or less per channel) use a 
high -gain preamp if 
there are no strong local 
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signals or local FM sta- 
tions received by the an- 
tenna. If necessary, trap 
out the FM signals ahead 
of the preamp. (Wine- 
gard preamps, for exam- 
ple, feature a switch - 
selectable FM trap to 
control strong local FM 
signals.) 

Near metropolitan 
areas having many TV 
channels originating in a 
common location or di- 
rection, use a high -input 
preamp to avoid overload 
from the many signals. If 
more gain is required to 
power the system, use a 
booster or line amplifier 
after the preamplified 
signal gets indoors. 

In addition to the pre- 
ceding "electrical" con- 
siderations, you also 
should consider the fol- 
lowing physical design 
factors: 

Preamplifier circuitry 
and connections must be 
enclosed in a "weather- 
proof' housing which 
protects them from wind, 

TV ANTENNA PREAMPS 
Typical Specs 

Max. INPUT (Total) 
Max. OUTPUT (Total) 
Avg. GAIN 
Avg. NOISE FIGURE 

VHF 
UHF 

High -Input 
0.200V 
1.000V 

14 dB 

Hígh-Gain 
0.075V 
1.200V 
24 dB 

UHF Only 
Low Noise 

0.125V 
0.880V 

17 dB 

3.0 dB 3.0 dB 
8.5 dB 8.5 dB 2-3 dB 

water and 
posits. 

Preamplifier input 
connections preferably 
should clip directly to the 
antenna phasing lines, to 
minimize any loss or 
mismatch before ampli- 
fication. 

Weatherproof housing 
preferably should attach 
directly to the antenna 
boom rather than to the 
mast. This avoids inter- 
connecting cables that 
cause loss, mismatch and 
damage from wind, rain 
and ice. Also, removing 
the antenna from the 
mast or turning it pref- 
erably should not require 

corrosive de - disconnecting 
dismounting 
amp. 

The preamps should 
provide the option of 
either 300 -ohm balanced 
or 75 -ohm unbalanced 
output connections, to 
accommodate either type 
of downlead. 

Whatever preamp you 
choose, be sure its input 
is protected from high 
voltages. Voltages gen- 
erated by static charges 
or induced by nearby 
lightning discharges can 
destroy the transistors 
used in solid-state cir- 
cuits. Static charges 
built up on the driven 

cables or 
that pre - 

elements of an antenna 
are applied to the preamp 
input. Voltages induced 
on the transmission line 
by lightning and other 
heavy -current sources 
usually damage the 
preamp via the "back- 
door." An extremely fast 
diode across susceptible 
transistor junctions usu- 
ally provides adequate 
protection. A near or di- 
rect hit by lightning can 
hardly be protected 
against and will gener- 
ally take out a lot more of 
the system than the 
preamp. 

MOUNTING PRECAUTIONS 

You must power the 
preamp via the trans- 
mission -line conductors. 
Consequently, guard 
against shorts or grounds 
in them. 

Don't mount the an- 
tenna (or the preamp) 
over a chimney flue. 

Be sure the preamp is 
set for the correct down - 
lead impedance. 

We carry a complete line of 
B&K. RCA. HICKOK. SENCORE, 
SIMPSON. LEADER. EICO... . 

all at incredible discount prices. 
A. RCA COLOR BAR GENERATOR 

Model WR 508. 
Reg. $89.50 NOW $59.50. 

B. B& K DIGITAL MULTIMETER 
Model 280 with battery 
charger, case & stand. 
Reg. $117 NOW $99.95. 

C. HICKOK FREQUENCY 
COUNTER. Model 380. 
Reg. $259. NOW $219. 

6 x 9 Air Suspension Speakers 
with grills 

D. COAXIAL w/3" TWEETER. 
10 oz. ceramic magnet; 
$9.95 each, 2 for $18. 
20 oz. ceramic magnet; 
$12.95 each. 2 for $24. 

E. WITH WHIZZER. 
10 oz. ceramic magnet; 
$6.95 each. 2 for $12. 
20 oz. ceramic magnet; 
$9.95 each. 2 for S18. 

Indoor/Outdoor Weather resistant 5" Horn 
F. 12 Watts peak power for CB & Stereo 

Includes 10' speaker cable. 
$7.99 each, 2 for $15. 

the SALE We've moved to a 

of th 
year! 

elarger location and 
we're celebrating with our 

lowest prices ever. 

FORDHAM 

YOUR ONE STOP 
DISCOUNT CENTER. 

We have CB radios 
in stock! 
Complete line of 
tubes, tools and 
electronic supplies. 
Send for FREE 108 
page catalog. 

.P.b 

I 

FREE 
6 piece 
precision 
screwdriver 
set with 
every order. 

Send check, money order 
or for Master Charge 
include MC card No. and 
expiration date. Minimum 
order 550. Add 52 for 
shipping and insurance. 

RADIO SUPPLY CO.. INC. 
8558 Conklin St., Farmingdale. N.Y. 11735 
Tel: (516) 752-0050 
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Ben Hyek 
Edna, Texas 

- 

Vic kistek, Nada'. T.éxas 

Brothers Ben and Vic Hyek, 
Texas antenna installers agree: 

EBtio icí?iw 
gets the ̀ Ayes" of Texas 

Deep in the heart of Texas, the Hyek brothers, Ben and Vic, 
operate their separate TV service firms.* 

Ben Hyek, of Ben's N, Edna, Texas, says "I have yet to 
find a competitor's antenna as good as Winegard Chromstar:' 

Only 30 miles from the Gulf, Ben sells the anodizing feature 
to his customers. "The combination of heavy duty construction 
and anodizing makes Chromstar the best long -life antenna on 
the market" he states. When he sells Chromstar, he tells the 
customer, "If it doesn t work, I'll take it down:' and he hasn't 
taken one down yet. 

Vic Hyek operates Vic's Radio & N, Nada, Texas, and says: 
"I think Chromstar is by far the greatest antenna Winegard has 
ever offered. UHF performance is excellent, and VHF is better, 
too. Now I can pick up Channel 39 out of Houston, over 60 
miles away, better than I have before. UHF performance in this 
area doesn't require a preamp." 

Both Vic and Ben like the stronger construction of 
Chromstar, the ease of irstallation, the new color combination, 
and the compact packaging that allows easy handling and 
storage. 
'Copies of letters from the Hyek brothers will be sent on request. 

Get Chromstar facts and free Spec Charts from your Winegard distributor. 

CH -7080 C H-9085 
VHF -UHF -FM UHF only 

DO 

CH -8096 
VHF -UHF -FM 

WINEGARD COMPANY 
3000 Kirkwood Burlington, Iowa 52601 

TV ANTENNAS MORE PEOPLE LOOK UP TO 
...tor more details circle 133 on Reader Service Card 

MAY 1976, ELECTRONIC TECHNICIAN/DEALER 125 



Fig. 1-.--A composite version of the circuitry typically found in the 
RF amplifier sections of today's CB transceivers. 

Troubleshooting 
And Tuning CB RF 
Power Circuits 
By David Norman 

CB units have been refined in 
many ways during the past few 
years. By and large, however, the 
most significant refinements have 
been in the receiver circuits. The 
transmitter sections of modern CB 
units are fundamentally the same 
as they were ten years ago. To be 
even more specific, the transmit- 
ter sections of inexpensive units 
are basically identical, or nearly 
identical, to those in top -of -the 
line models. Only newcomers to 
CB place much emphasis on how 
much power the unit "puts out." 
The rest of us know that the real 
difference between a "fair" and a 
"super" transceiver is usually 
found in the receiver sections. 

There are several reasons why 
the designs of transmitters are 
relatively standard. One reason is 
that the transmitter is required by 
law to meet certain technical 
standards. Another reason is sim- 
ply that a 4 -watt, 27 -MHz, 
amplitude -modulated transmitter 
cannot be too different from 
another one designed to do the 
same job. This makes trouble- 
shooting, tuning, and repair of 

these sections relatively easy, 
after the technician learns his way 
around. If the technician can lo- 
cate the buffer, driver, and power 
amplifier and their associated 
components, he can usually find 
and cure the trouble without a 
schematic. (This comes in handy 
as the current CB boom causes 
new lines of equipment to precede 
service data.) 

Fig. 1 is a "composite" design 
representative of the transmitter 
RF amp stages of most CB trans- 
mitters. For simplification, 
switching circuitry is not shown. 
While some features are borrowed 
from existing designs, no man- 
ufacturer actually uses this 
specific circuit. Certain stabilizing 
components have also been left 
out. These are mostly low- 
picofarad capacitors which help 
prevent feedback and spurious 
radiation. Such components sel- 
dom fail. 

CIRCUIT OPERATION/COMPONENT 
FUNCTIONS 

In our example, low-level RF 
from the transmit oscillator is 

coupled by transformer T1 to the 
base of buffer transistor Ql. Be- 
cause the buffer operates at much 
lower levels of power than do suc- 
ceeding stages, resistors Rl, R2, 
and R3 are necessary to limit cur- 
rent to a safe level. 

The output of Q1 is transform- 
er -coupled to the base of driver 
transistor Q2. Transistor Q2 and 
power amplifier Q3 are self - 
biasing, using resistors R4 and R6 
to raise their bases above ground. 
Emitter resistor R4 merely limits 
current through Q2. (Resistors R4 
and R6 would normally be by- 
passed by capacitors.) 

Modulated B+ is coupled to 
transistors Q2 and Q3 through 
radio frequency chokes RFC1 and 
RFC2, preventing RF from getting 
into the power supply. 

Coils L1 and L2 capacitors C6 
and C7 form an impedance match- 
ing network which mates the out- 
put of Q3 to the 50 -ohm antenna 
system. 

Capacitor Cl is representative 
of the capacitors across each side 
(normally) of every transformer in 
the circuit. These form part of the 
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DEALERS' 

Biggest and best 
GE Tube Flap Award 
Program yet. 
CHOOSE FROM 
63 EXCITING GIFTS OR 
THE FABULOUS WORLD OF 

Think of 150 gray bottom flaps with the GE monogram as 
worth 2 full books of S&H Green Stamps. That's like $6.00 
or more at retail. Full details at your authorized GE tube 
distributor. Use the official entry blank. 

Deadline is November 30, 1976. 

Tube Products Department General Electric Company Owensboro, Kentucky 42301 

GENERAL ELECTRIC 
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It's a fact. The RCA QT (Quick Turnover) 
Parts Program is more than ten years old, 
but it's still brand new as far as keeping 
your parts inventory always up to date. 
The reason - our computer is constantly 
up -dating the three QT parts packages 
available. No matter which one you order, 
or when you order it, you always get the 
most needed parts. This saves you time 
and money with no inventory risk. 

Choose from three QT parts packages. 
The smallest, DP50 contains 50 parts; 
DP100 contains 100 parts; and the largest, 
DP175 contains 175 parts. And, to make 
inventory control easy, ask your RCA 
Distributbr about the QT Parts Rack. A 
complete inventory control system for 
storing parts. 

Call your RCA "QT" Parts Distributor for 
all the details, or write to RCA Distributor 
and Special Products Division, Sales 
Promotion Services, Cherry Hill, NJ 
08101. 

RC/1 QT Parts 
...for more details circle 125 on Reader Service Cad 

tuned L/C networks. 
Capacitors C2, C3, and C5 are 

filters which help keep RF from 
entering the power supply. 
Capacitor C4, in the emitter cir- 
cuit of Q1, is typical of bypasses 
used to allow full flow of RF across 
limiting of biasing resistors. Obvi- 
ously, C2 and C3 also perform this 
function in addition to their filter- 
ing duties. Capacitor C8 is for DC 
blocking/RF coupling. 

Pilot lamp DS1 is a front panel 
indicator of the transmit mode. 
Connected in this manner, DS1 
does not indicate relative RF or 
modulation. A simple way of indi- 
cating both would be loose trans- 
former coupling of a small bulb to 
output coil L1 or L2. Another 
method used quite often is to tap 
off a little RF through a small 
capacitor at the RF output. This 
RF sample can be used to either 
light a small bulb or, after being 
rectified, to drive a meter-or both 
methods might be used. 

A noteo/caution: Use ofeithera 
meter (built-in) or an "idiot" lamp 
to tune a transmitter is not very 
reliable. 

A transformer -coupled indi- 

cator usually responds to current 
flow. A dead short at the antenna 
or RF current drawn by a tuning 
capacitor will cause maximum 
lamp brilliance or maximum 
meter deflection; consequently, it 
does not necessarily indicate 
maximum power delivered to an 
antenna. 

The reverse is true of a tapped - 
off RF type of indicator. An open 
antenna circuit or a matching 
network tuned so that maximum 
RF voltage appears across the 
sample circuit does give a true in- 
dication of the relative power de- 
livered to the antenna. 

From the preceding it should be 
obvious that only a termination or 
in -line wattmeter or a field - 
strength meter should be used for 
transmitter tuning. Some of the 
fancier CB units have built-in 
wattmeter circuits; however, I 
never trust them without first 
checking them against an out- 
board wattmeter known to be ac- 
curate. 

GENERAL TROUBLESHOOTING PRO- 
CEDURES 

My favorite method of quick - 

tracing RF power circuits is to use 
a sensitive RF probe connected to a 
VTVM. If you have a scope which 
will respond to one volt or less of 
27 -MHz RF, that's even better. 
However, because most service - 
type scopes do not have response 
which extends to CB frequencies, a 
VTVM is usually your best bet. 

All transistors in Fig. 1 are NPN 
types. If the circuit that you are 
tracing is similar, start at the 
input (oscillator output) and check 
base/collector, base/collector, etc. 
When you find a stage with less 
RF voltage at the collector than 
at the base, you usually have 
localized the trouble. Before you 
do anything rash like pulling a 
transistor, switch over to a DC 
probe and make sure that you 
have normal voltages and ground 
at that stage. An open RF choke or 
a cold solder joint can kill a stage 
just as dead as a defective transis- 
tor. Because this happens often, 
you should make a habit of check- 
ing for it. While rarer, a trans- 
former also can open or short. 

If you do pull a transistor, make 
circuit resistance checks before 
replacing it. This same procedure 
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will also catch the rare shorted 
bypass or filter cap. 

PNP or a combination of PNP/ 
NPN transistors are used in some 
units. In these units, troubleshoot- 
ing is a little more complex. You 
must decide what circuit point to 
use as a ground-for example, on 
older E.F. Johnson units, the B+ 
bus is the common-and you also 
must determine whether the out- 
put of the stage is taken from the 
emitter or the collector. It can be 
either. Because of this, a schemat- 
ic is an essential aid for trouble- 
shooting these units. 

(For some reason, some techni- 
cians have not yet caught on to the 
simple fact that Japanese transis- 
tors are coded as to whether they 
are NPN or PNP. Any transistor 
that is labeled "2SC" or "2SD" is 
an NPN. Those labeled "2SA" or 
"2SB" are PNP. I have found that 
this little bit of information helps 
me make transistor subs even if I 
don't have an exact replacement. 
If you know what a transistor does 
and what type it is; usually you 
can come up with one that will 
work. However, it still can be dif- 
ficult to crossmatch some of the 
"2N" series of American transis- 
tors to Japanese types. Even good 
cross references are not helpful in 
some of these cases.) 

TYPICAL PROBLEMS 

About 90% of all transmitter 
problems are related to transistor 
failures. There often is no obvious 
reason for the failure beyond the 
probability that a transistor "just 
gave up." However, it is always a 
good idea to check the antenna 
system any time that an output 
transistor fails. 

A base -to -collector short or 
leakage in the RF power amplifier 
of late -model Johnson units 
(123A, etc.) will cause significant 
reduction of the RF output, and 
the unit frequently "squeals" on 
strong received signals. If this 
condition is not remedied, the RF 
driver might be destroyed also. 

A high percentage of late -model 
Johnsons brought into our shop 
exhibit "no transmit" complaints. 
If the carrier is normal but mod- 
ulation is weak or missing, the 
problem is almost always a mike 
element (Johnson calls them "cup 
resonators.") Another possibility 
is the diode in series with the 
modulated B+. If it is shorted, 

Put safety first ...- 
Use RCA flameproof 
film resistors .. 

Design engineers prefer 
them because they won't 
flame or short under the 
most severe conditions. 
Service technicians prefer 
them because they're safe 
replacement parts. 

RCA flameproof film 
resistors have a 2% tolerance 
and are available in 1/4 watt, 
1/2 watt, 1 watt, and 2 watt 
ratings. Resistance values 
range from 10 Ohms to 1.5 
Megohms, depending on 
wattage rating. Altogether, 
there are 475 film resistors to 
choose from. 

See your RCA Distributor for 
all the details, or write to 
RCA Distributor and Special 
Products Division, Sales 
Promotion Services, Cherry 
Hill, NJ 08101. 

Gil 
Flameproof 
Film Resistors 

...for more details circle 126 on Reader Service Card 

there can be no modulation. Some- 
times this diode becomes intermit- 
tent. When that happens, the RF 
power will fluctuate a watt or 
more up or down. Replacement 
cures the problem. Watch for this 
problem in other brands in which 
diodes are used to isolate the mod- 
ulated B+. 

Probably the hardest problem to 
find is a component which has 
changed value and caused a deg- 
radation of performance. The most 
likely suspects are the transform- 
ers used for interstage coupling. 
Transformer substitution or 
checking winding resistances 
against those in a unit known to be 
good are about the only alterna- 
tives. 

RF TUNING PROCEDURES 

Procedures for transmitter tun- 
ing vary from one brand to 
another, but I have developed a 
"generalized" sequence which 
works well for me. You might wish 
to try it in your shop. 

III am satisfied that the unit is 
working properly and merely 
needs tuning, I start at the oscil- 
lator and work toward the output. 

Because most units currently in 
use are relatively stable, peaking 
the oscillator has little effect on 
output frequency. However, this is 
not always the case. Therefore, 
you should monitor the transmit- 
ter frequency while tuning-at 
least until you are certain that a 
particular unit is indeed stable. 

Proceed through the unit, peak- 
ing each tuned stage for maximum 
RF output. Check all channels to 
see that a peak on one crystal 
doesn't kill another. Most tuning 
adjustments fall off sharply on one 
side or the other. Usually the best 
tuning point is slightly on the 
"gradual side" of the peak. 

Continue tuning back and forth 
until you have achieved maximum 
output. If you achieve 4 watts out- 
put or less and the unit modulates 
properly, consider the transmitter 
properly tuned. As a rule, how- 
ever, you will have to back off on 
the final tuning to get the most 
linear output possible and/or to 
bring the output down to legal 
limits. 

When a CB unit is properly 
tuned, the carrier level will "kick 
up" on modulation peaks. On a few 
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units, the modulation is clipped, 
compressed, or limited so that the 
carrier seems rock steady even on 
modulation peaks. This is okay so 
long as modulation still measures 
85 to 100/ on a scope or meter. 
What you don't want is for the car- 
rier to drop off sharply as modula- 
tion is applied. If only 2 watts of 
audio power are available to mod- 
ulate a transmitter, there is no 
way that a Class C (all modern, 
solid-state units have Class C RF 
power amplifiers) final can be 
100% modulated at input power 
levels in excess of 4 watts. This 
means that with a final efficiency 
of 75%, an output of 3 watts is the 
maximum that can be 100% mod- 
ulated. With the same 2 watts of 
audio imposed on a carrier of 6 
watts, the modulation would be 
only 50%. 

Bearing in mind that we are 
talking about sine -wave modula- 
tion and average power, it becomes 
obvious that it is pointless to in- 
crease the carrier past the level 
where 100% modulation is ob- 
tained. The detector of an AM re- 
ceiver follows the modulation im- 
posed on a received carrier. It is 
therefore important to insure that 
the percentage of modulation is 
kept between 85 and 100%. A 
transmitter with an output of 3 
watts at 100% modulation will 
sound exactly the same as one at 
the same location with 6 watts of 
carrier modulated 50%. The only 
advantage that the 6 -watt unit 
would have over the 3 -watt unit 
would be a barely measurable in- 
crease in field strength. The dif- 
ference is hardly enough to justify 
a possible citation. A 6 -watt car- 
rier modulated 100% would have a 
definite advantage over a weaker 
signal, but an additional 3dB of 
antenna gain would have the 
exact same effect. Because few CB 
units are capable of fully modulat- 
ing a 6 -watt carrier anyway, this 
discussion might seem merely 
academic. The real point is, how- 
ever, that the technician should 
try to tune the unit so that its 
maximum legal power (4 watts) is 
fully modulated. 

If the unit will tune to 4 watts 
output, but modulation is below 
85%, or if the carrier drops sharply 
with modulation, you should re - 

tune it to the point where 85% or 
higher modulation occurs. This 
might be as low as 2 watts, but it 
usually is just below maximum 
output. Wherever this point oc- 
curs, that's it-you have the unit 
tuned for optimum performance. 

If a unit won't modulate fully at 
a reasonable output level (2 to 4 
watts), you might need to check 
the modulating circuitry all the 
way back to the mike. A weak 
mike element, a bad audio output 
transistor, or a shorted turn in the 
modulation transformer can cause 
weak modulation. 

If the unit shows full modula- 
tion, but the carrier drops when it 
is applied, and you can't find a 
point where power and modula- 
tion balance, you have another 
problem. The oscillator might be 
trying to quit as power is drawn by 
the modulation circuitry. If this is 
the case, a small adjustment at the 
oscillator might stabilize it prop- 
erly. 

Other causes of "downward 
modulation" are soft or in- 
adequate power supplies. If a unit 
draws one ampere with carrier but 
no modulation, it normally-but 
not always, the Pace 2376, etc. is 
an exception-draws more on 
modulation peaks. If the power 
supply will only deliver 1 amp be- 
fore the voltage across it drops, the 
carrier will drop as voltage drops. 
This applies to internal power 
supplies as well as to outboard 
supplies. You can check for this 
condition by monitoring the sup- 
ply voltage as carrier and modula- 
tion are applied. If the voltage 
drops more than .5 volts, you have 
probably found an inadequate 
power supply. If the problem is 
traced to an outboard power sup- 
ply, merely replace it with one 
which has better regulation. If the 
power supply is internal-as in a 
base station unit-and everything 
else checks normal, you might 
have to tune it as well as you can 
and let it go. 

However, because severe 
"downward modulation" tends to 
cause splatter and distortion, you 
should avoid letting a unit go out 
in this condition, if at all possible. 
If you encounter a unit which 
exhibits severe downward modula- 
tion, try to get hold of a new one 

just like it and compare the two to 
determine if the problem is 
design -originated. Some of the 
Radio Shack units, for example, 
are prone to downward modula- 
tion, and there's not a thing you 
can do about it. It doesn't seem to 
adversely affect performance, at 
least in these units, so apparently 
it is a normal peculiarity. (Con- 
versely, the carrier level of the 
Pace units mentioned previously 
kickup on modulation peaks in a 
manner that would indicate 
over -modulation in most other 
units. For some reason, the 
American -made Pace units also 
draw less power under modulation 
than with carrier alone. If anyone 
can explain why, I wish that he 
would write to me and let me 
know.) 

CONCLUSION 

All units have little quirks that 
make them unique. But as a rule 
you will find few surprises in the 
RF power circuits. Learn one of 
them well and the others will be 
like old friends. 

One last hint: Make it a habit to 
use the same equipment when you 
are servicing different units. If you 
don't have some standard to go by, 
you will have a much harder time 
spotting something out of the 
norm. For example, although a 
bench power supply might indi- 
cate 13.6 VDC, the actual voltage 
might be 10% higher or lower. As 
long as you are using the same 
power supply all of the time, and 
are aware of its degree of inaccu- 
racy it doesn't really matter. But, 
if you are used to a supply voltage 
of 14 VDC and you find yourself 
using 12.6 VDC, you are going to 
find yourself wondering whether 
the low voltage readings and/or 
the low transmitter output is nor- 
mal or an indication of a problem. I 
make it a point to never trust any- 
one's equipment until I have had a 
chance to either compare it to 
mine or check it against a stan- 
dard known to be accurate. Many 
shops keep one VTVM to be used 
only as a standard for the rest of 
the shop's meters. I think that it is 
a good idea. A technician is under 
a severe handicap if he doesn't 
have justified faith in his test 
equipment. 
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...for more details circle 116 on Reader Service Card 
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Regulation Of 
Radio/TV Servicing in 

Indiana-Part 1 

By Don W. Mason, ET/D Managing Editor 

How the regulation of home entertainment 
electronic servicing works in the 

State of Indiana-for both technician 
and service dealer alike. 

There are eight states in the 
United States that now have some 
form of licensing and regulation of 
the radio/TV service industry. 
Some states require registration 
for only the technician and some 
just for the service dealer, or shop. 
Of the eight states, Indiana is the 
first to institute both technician 
licensing and shop registration. 

Indiana's "Television and Radio 
Licensing Act," passed by that 
state's General Assembly on 
March 10, 1967 initially provided 
only for the licensing of electronic 
techiiicia,is who serviced televi- 
sion and/or radio receivers and/or 
who installed and serviced anten- 
nas used for the reception of TV 
and radio signals. In 1971, the act 
was amended to also provide for 
the registration of all business es- 
tablishments which serviced TV 
and radio receivers and/or in- 
stalled and serviced antennas for 
TV and radio reception. 

Prior to the "dealer registra- 
tion" amendment, the owner of a 
shop was immune from any reg- 
ulatory action by the Board of 
Television and Radio Service 
Examiners. If, for example, the 
business practices or policies of a 
shop owner violated a rule or regu- 
lation of the licensing act, the 
licenses of the technician employ- 
ees of the shop could be revoked or 
suspended, or the technician 
employees could be indicted, tried, 
convicted and fined and/or sen- 
tenced to jail terms, while the non - 

servicing shop owner continued 
operations in the same manner. If 
the shop owner was a licensed 
technician, the Board could pre- 
vent him from actually perform- 
ing service by revoking or sus- 
pending his license, but it could 
not prevent him from continuing 
to operate the business by hiring 
other licensed technicians, whose 
licenses, in turn, would be jeopar- 
dized by the unethical business 
practices of the owner. The techni- 
cian's only recourse in these situa- 
tions where he had no control over 
the business methods of his boss 
was to find employment else- 
where. 

To eliminate this unfair, parti- 
san treatment of employer and 
employee, the 1967 Television and 
Radio Licensing Act was amended 
in 1971 to give the Board of 
Examiners the power to license 
and regulate the service shop as 
well as the individual technicians. 
The mandatory registration of 
"service dealers" became effective 
in Indiana on July 1, 1971. 

JURISDICTION OVER CATV-MATV IS 
ATTEMPTED 

The Board of TV and Radio Ser- 
vice Examiners and other state of- 
ficials have also attempted to in- 
clude under the jurisdiction of 
Law, the service technicians and 
antenna installers of those corn - 
pan ies installing and operating 
CATV or MATV systems in the 
state. On May 8, 1974, the Board 

O.C. Brown, C.E T , Jeffersonville, Indiana, was 
elected as Chairman of the Board of Examiners 
by the other four members of the Board, and will 
serve for at least one year. 

requested and received an opinion 
on the subject from Indiana Attor- 
ney General Theodore L. Sendak, 
that indicated that CATV service 
personnel should be included. "It 
is my official opinion," the attor- 
ney general concluded, "that the 
Indiana Board of Television and 
Radio Service Examiners is lim- 
ited in its present jurisdiction 
under Indiana law to the licensing 
and regulating of television in- 
stallers and technicians within 
the industry. This same authority 
would include the licensing and 
regulating of installers and tech- 
nicians for the cable television in- 
dustry in the same mariner as it 
includes the licensing and regulat- 
ing of installers and technicians in 
the commercial television and 
radio broadcasting areas. Within 
those limitations, it has the 
statutory authority to devise regu- 
lations which, when properly 
promulgated, cover such installers 
and technicians." 

Armed with this official opinion, 
the Indiana Board of Examiners 
developed Rules and Regulations 
to cover the licensing of CATV 
technical personnel. But before 
the new rules could he enforced, 
the Indiana Legislature approved 
Senate Bill 99, which specifically 
excluded the cable TV companies 
from Board jurisdiction. Although 
the attorney general has declared 
Senate Bill 99 "unconstitutional," 
CATV companies and personnel 
today are still free from Board 
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Field Men of Indiana's Board of TV and Radio Service Examiners, David E. Box, C.E.T., left; Cecil W. 

Larson, C.E.T., 2nd from left, and James Baker, C.E.T., right, meet with Board Chairman O.C. 

Brown, C.E.T., center, and Harold Calvert, Executive Secretary, standing. 

jurisdiction and licensing re- 
quirements. 

MATV technicians and install- 
ers, on the other hand, are still 
under the jurisdiction of the Board 
and the rules and regulations of 
the Television and Radio Licens- 
ing Act. The Board has established 
Rule No. 122, called the MATV 
Endorsement, which states that 
"Any and all persons who install, 
service or maintain for compensa- 
tion or hire an antenna system 
providing three or more outlets 
from a single signal source (cable 
or antenna) in any building or 
structure, must have been granted 
and be in possession of a valid 
MATV endorsement." Field men 
employed by the Board of Examin- 
ers are instructed to attend every 
seminar or other training session 
on MATV systems, according to 
Harold Calvert, the Board's execu- 
tive secretary, "so that they can 
more effectively administer the 
Rules and Regulations covering 
the activities of those persons and 
companies involved in MATV." 

MAKE-UP OF BOARD EXAMINERS 

Enforcement of the provisions of 
the law is carried out by a five - 
member "Board of Television and 
Radio Service Examiners," an 
executive secretary and three in- 
vestigators. By the law no more 
than three of the board members 
can come from the same political 
party-and no two board members 
can be residents of the same 

county in Indiana. Board members 
are appointed by the Governor to 
four-year terms and cannot suc- 
ceed themselves. The current 
Board is made up of four individu- 
als who are owner/operators of 
home entertainment electronic 
servicing businesses and one per- 
son who is a farmer and a former 
state legislator. The Board, with 
one member as chairman, meets 
regularly on the second Wednes- 
day of each month in the State Of- 
fice Building in Indianapolis. The 
chairman is elected by the other 
members of the board and serves 
in that position for at least one 
year. 

Those currently serving on the 
Board are: O.C. Brown, C.E.T., 
who is chairman, Dean R. Mock, 
C.E.T., Elbert E. Powers, C.E.T., 
Ray E. Wood, and Ralph V. Rader. 

The day-to-day administration 
of the agency, which is housed in 
the State Office Building in In- 
dianapolis, is handled by the 
Board's executive secretary, 
Harold Calvert, who also oversees 
the daily operation of another 
state regulatory agency, the 
Watch Repairman's Board. Cal- 
vert supervises a three -member 
office staff, which performs the 
administrative chores for both 
agencies. The executive secretary 
is appointed to a one-year term, 
and may be successively reap- 
pointed, at the option of the Board. 

The three field investigators, 
Cecil W. Larson, James Baker and 

David E. Box, are former owner/ 
operators of electronic service 
businesses and are all CET's. They 
are full-time employees of the 
agency. Their salaries and ex- 
penses, and those paid the secre- 
tary and other members of the 
staff, are fixed by the State Per- 
sonnel Board, subject to the ap- 
proval of the State Budget Agency. 

A deputy attorney general also 
is assigned to the Board on a re- 
tainer basis to represent the Board 
at formal hearings and to perform 
any other legal services needed. 

WHAT THE AGENCY DOES 

The principal assigned function 
of the Board of Television and 
Radio Service Examiners, accord- 
ing to the law, is to protect the 
public of the state of Indiana "from 
financial losses and other hazards 
resulting from irresponsible ser- 
vice methods, unethical practices, 
inferior installation, maintenance 
and repair of television and radio, 
including antenna receiving sys- 
tems." This function or purpose, is 
accomplished by several different 
Board Activities. 

An Examination of Technical 
Competency 

The Board and staff develops 
and administers examinations 
that will qualify TV and radio ser- 
vicemen, and -or antenna install- 
ers, for a state license. According 
to the law, examinations must be 
given at least once each three 
months, at a time and place of the 
Board's choosing. (Actually, at 
present, examinations are ad- 
ministered daily, Monday through 
Friday, from 8:30 AM to 1:00 PM, 
except on legal holidays.) 

The "Grandfather Clause" 

Although persons who apply 
now for any of the three "techni- 
cian" licenses must pass a written 
or oral test, those individuals who 
at the time the original law was 
enacted had the equivalent of 24 
months of experience servicing TV 
and radio receiving equipment or 
antenna installations at an estab- 
lished business in the state were 
awarded licenses without passing 
a written test. About 4000 licenses 
were issued under this section of 

MAY 1976, ELECTRONIC TECHNICIAN/DEALER / 33 



the Act, commonly called the 
"Grandfather Clause." 

Requirements for TV Radio Service 
Technician 

Today, before any individual 
can actually take the examina- 
tion, he or she must qualify under 
the provisions of Section 12 of In- 
diana Code, which requires that 
the applicant be at least 18 years 
of age and possess the necessary 
combination of completed appren- 
ticeship, schooling or experience. 

For those who apply for a televi- 
sion and radio service technician 
license there is a 150 -question 
written or oral test that must be 
taken. In addition, the applicant 
must meet one of the following 
groups of requisites: 

Served two years as an ap- 
prentice television and radio ser- 
vice technician under the direct 
and personal supervision of a 
licensed television and radio ser- 
vice technician; 

Can prove to the Board that he 
has satisfactorily completed "a 
course in servicing receiving 
equipment conducted in a school" 
which either is under the jurisdic- 
tion of the Department of Educa- 
tion or is approved by the federal 
government for vocational train- 
ing of veterans of the armed forces; 

Can prove that he 1) has satis- 
factorily completed a "course in 
servicing receiving equipment 
from a correspondence school or 
trade school which is approved by 
the Board," and 2) has served at 
least one year as an apprentice 
television and radio service tech- 
nician in the state of Indiana (two 
years, if out of the state); 

Has at least four years of ex- 
perience servicing receiving 
equipment outside the state of In- 
diana. 

Note that practical experience is 
required in each requisite group- 
ing, except if the applicant can 
prove that he has satisfactorily 
completed a course in servicing re- 
ceiving equipment conducted by a 
school which either 1) is under the 
jurisdiction of the department of 
education or 2) is approved for vet- 
eran training by the federal gov- 
ernment. 

Antenna Installer Qualifications 
Those who apply for an antenna 

installer's license must meet qual- 

ifications identical to those for TV 
and radio technicians, except the 
test and education and/or experi- 
ence must be in servicing "an- 
tenna receiving systems." How- 
ever, the experience required is 
less: one year as an apprentice; or 
six months as an apprentice (one 
year, if out of state), plus satisfac- 
tory completion of a correspon- 
dence or trade school approved by 
the Board; or two years of experi- 
ence only, if it is served outside the 
state. 

Application for Apprentice Certificate 

Anyone without the necessary 
education and/or experience but 
who wants to become a licensed 
technician can apply for a regis- 
tration certificate as either an ap- 
prentice television and radio ser- 
vice technician or as an apprentice 
antenna installer. The applicant 
must: 1) be at least 16 years of age, 
2) be of "good moral character and 
temperate habits," and 3) have 
their application signed by the 
licensed TV and radio service 
technician or licensed antenna in- 
staller under whose "direct and 
personal supervision" they will be 
learning the trade. 

The licensed technician or an- 
tenna installer who signs an ap- 
prentice's application for registra- 
tion is held responsible for the acts 
of the apprentice which relate to 
his trade. When the licensed tech- 
nician or installer wishes to ter- 
minate his responsibility for the 
apprentice, he must notify the 
Board of the termination within 
30 days of the termination. 

Service Dealer Registration 

TV/radio service dealers who 
apply for a license are not required 
to take an exam, but they do have 
to make application to, and be ap- 
proved by, the Board of Examin- 
ers. According to the amended 
rules of the Licensing Act, a "ser- 
vice dealer is a person engaging in 
the business of servicing receiving 
equipment, and having an estab- 
lished location for the perfor- 
mance of such service." The Act 
further stipulates that such per- 
sons must be licensed annually by 
the Board, to legally "engage in 
the business of installing, servic- 
ing, maintaining, reconditioning 
or repairing receiving equip- 
ment." The Act provides that the 

Board may refuse to issue a license 
to or can revoke or suspend the 
license of service dealers who 
"caused any service to be per- 
formed in an unworkmanlike 
manner showing negligence or 
carelessness." 

Issuance of Licenses 

Once an applicant qualifies, the 
Board issues a license certificate 
and/or wallet identification card 
and is directed by the Indiana 
Code to display their license "in 
plain view" in the place they per- 
form their service, and to have on 
their person the wallet identifica- 
tion card whenever they perform 
service outside their shop. The 
"display" of the license is the 
method by which the Board iden- 
tifies, for the public, that the tech- 
nician and/or service dealer is 
qualified by knowledge and ex- 
perience to service TV and radio 
receivers and to install antennas. 

Establishing Rules & Regulations 

In addition to the examination 
and licensing of technicians and 
dealers, the Board is directed by 
the Indiana Code to make any 
"reasonable" rules and regula- 
tions it deems necessary to carry 
out the provisions of the Act. The 
laws of the State of Indiana, how- 
ever, stipulate that all rules and 
regulations established by such 
agencies must be approved by the 
Attorney General before they can 
be used by the agency to regulate 
the trades under the agency's 
jurisdiction. 

NEXT MONTH-PART TWO 

We've outlined so far, the main 
points of Indiana's "Television and 
Radio Licensing Act" of 1967 and 
its Amendment in 1971. We've de- 
scribed the make-up and functions 
of the Act's regulatory agency, 
"The Board of Television and 
Radio Service Examiners." 

In next month's issue of ET/D 
we'll examine at some length how 
the Board of Examiners operates 
in the investigation of violations of 
the Act and enforcement of the 
law. We'll take a look at the ac- 
tivities of the Board of Examiners' 
three field investigators, and the 
attitudes of some of Indiana's 
licensed technicians and service 
dealers towards the "Licensing 
Act." 
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WE WANT YOU TO SEE 
OUR $BxVICE MISEa"CHASSIS 

AT LEAST ONCE. 
Because, if you ever have to remove the back we thought 
you ought to see how accessible all the components are 

to make your servicing job easier. 

An unusual legend. 
It's unlikely you'll find a chassis board legend as clear and 
detailed as that printed on the Service Miser. You know 
exactly which areas perform which functions. Many marked 
test points make tracking and solving problems easier. 

Quasar even includes a schematic diagram with each set 
to aid in setup and repairs. It covers controls, adjustments 
and circuits. Almost everything, in fact, but a parts list. 

Training readily available. 

Quasar* TV service representatives work directly with the 
service manager of your Quasar distributor. He, in turn, 
can show you our servicing techniques for those occasions 
when a Service Miser Chassis needs service. 

The whole idea of Quasar's service program is to help 
you do your job in the most professional way possible. Be- 
cause that kind of performance leads to customer satisfac- 
tion. And that leads to repeat business. That's why you 
should call your distributor service manager about his 
next training meeting. 

Quasar 
Quasar Electronics Company 

9401 W. Grand Ave., Franklin Perk, IL 60131 

...for more details circle 124 on Reader Service Card 
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Delco's State - 
Of -The -Art For '76 
By Joseph J. Carr 

Analysis of this manufacturer's two 
newest car radios, with special 
emphasis on the new AM/FM model 
designed for use in Chevy's Chevette 
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Fig. 1-Block diagram of 1976 Delco Chevette 
AM/monaural FM car radio. 

THE CHEVETTE RADIO 

A block diagram of the new AM/ monaural FM 
radio recently introduced by Delco for use in Chev- 
rolet's new subcompact, the Chevette, is shown in 
Fig. 1. 

FM RF Amp 

The FM RF amplifier in the Chevette radio is 
equipped with Delco's DS -105 dual -gate MOSFET. 
As shown in Fig. 2, the input circuit of the MOSFET 
(Gate 1) includes the tuned tank L1/C1. Inductor L1 
of the tank is ganged to the permeability tuning 
mechanism (PTM), which is driven by the timing dial 
or pushbuttons. 

The input impedance of the FM RF amp is matched 
to that of the antenna by a series capacitance voltage 
divider consisting of C2 and C3. 

In most car radio RF amps equipped with bipolar 
(conventional) transistors, the supply voltage is 
"series fed" to the collector through the output tank of 
the stage. However, in Delco's MOSFET-equipped 
circuit in Fig. 2, the supply voltage is applied to the 
drain (equivalent of collector) in parallel with the 
output tank inductor, L3, so that the source -to -drain 
current of the MOSFET does not flow through the 
output tank. Instead, the output signal is developed 
across L2 and then capacitively coupled to the output 
tank via the 3.3-pF capacitor. 

AGC voltage, from the keyed AGC section of the 
DM -37 IC, is applied to Gate 2 of the MOSFET. 

FM Mixer/IF Amp IC 

As revealed by the block diagram in Fig. 1, the FM 

Fig. 2-FM RF amplifier section of Chevette radio. 

Fig. 3-FM balanced mixer section of the DM -37 IC used in 
the Chevette radio. 

mixer and FM IF amplifier sections in the Chevette 
radio are contained on a two -section IC, DM -37. 

The mixer section of this IC is shown in Fig. 3. It is a 
balanced type mixer, with input signals applied to 
pins 9 and 8 from the FM RF amplifier and FM oscil- 
lator, respectively. The 10.7 -MHz output of the mixer 
is transformer coupled from the balanced mixer coil 
(primary of transformer) to the input of the FM IF 
amplifier section via a ceramic piezoelectric filter, 
which is shown in Fig. 4. The "mixer coil" in Fig. 3 
actually is a shielded tank circuit. 

The balanced type of mixer used in the Chevette 
radio theoretically provides superior mixing action 
because the FM RF amplifier and FM oscillator sig- 
nals are completely nul led out in the balanced output 
circuit of the mixer, leaving only the pure sum and 
difference signals. 

Two types of AGC are used in this radio. A non - 
keyed, DC type is developed in the DM -51 quadrature 
detector IC and is applied to pin No. 14 of the DM -37 
IC, as shown in Fig. 3. The other AGC voltage, a 
keyed type like that in most TV receivers, is gener- 
ated in the FM balanced mixer section of the DM -37 
IC and is applied to Gate 2 of the dual -gate MOSFET 
used in the FM RF amplifier stage, as described pre- 
viously. The keying signal for the keyed AGC section 
of the DM -37 IC is picked off the secondary of the 
mixer coil and is applied to pin No. 4 of the DM -37 via 
a 47-pF capacitor, as shown in Fig. 3. 

The FM IF amplifier section of the DM -37 IC is 
shown in Fig. 4. The 10.7 -MHz output of the second- 
ary of the mixer coil (Fig. 3) is applied to pin No. 1 of 
the FM IF amplifier section via an impedance match - 
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Poly Pak'1 BUY 'EM FROM THE "BARREL" AND SAVE! 
100'5 OF BARRELS PURCHASED! 

jr1'tLi 

f t Your c ice 
of any kit 

I 11! I 
EXCLUSIVE ̀ BARREL' o ' Erery kit car plea m ney back guarantee. 

THE BIGGEST INFLATION -FIGHTING VALUE EVER! TEST 'EM YOURSELF 'N SAVE' 
For the first time anywhere. Poly Pak 
merchandisers introduce a new way 
In buying the economical way. Raw 
stock from the "barrel". Remember 

the "good ole days"? They're back 
again. The same way merchandisers 
throughout the United States buy 
from various factories ... their over- 

t 

runs In barrels. Poly Pak has done 
the same. Therefore you are getting 
the same type of material as the 
RE -TESTERS DO! 

BARREL KIT #1 
5N7400 DIP IC'S 
75 for $1.98 
\lurked 14 and/or with 16 
pm dips. may Include mute., 
era . ter., Om ., ip ?lop count- 
er Who known! GUARAN- 
TEED SATISFACTION' 
C.t.No.6T2415 Untested. 

BARREL KIT 22 
LINEAR OP AMPS 
DIPSu. 75 for 

testtd $1.98 
Slay include 709'., 741's 
703'x, 560 reties. 555 In - 

den 
marked and un- 

marked. Cat.No. 67 2416 

B ARREL KIT :7 
VOLUME CONTROL 
B ONANZA? ^ter 40 for 
$1.98 ibZ good 

Singles duals varlet> of 
values, style, big omen - 
small ones, CetNo. 6T2421 

BARREL KIT A 3.40.. 
1N4140/914 1 
SWITCHING DIODES 

100 for $1.98 
You never saw this before. 

dI 
o trine famous .vite-hmg 
iode. at these o leenl 

Cat.No.6T 2418 Unte.iml. 

BARREL KIT p4 
"4000" RECTIFIERS 
100 for $1.98 

Untested. 
These are the f amour r a 
miniature rectifiers of the 
IN4000 

e 
erie'' May in- 

clude Zr,, no, 100, 200, 
400, 600. 800 and 1000 
hers. Cat. No. 6T2417 

BARREL KIT :5 
SCRS, TRIACS, 
QUADRACS 
40 for 
$1.98 

1) 

All the famous plaatic pow - 
e tub type. Raw factory 
stork! All the 10 limp Doe, 
CatNo. 67 2419 Untested. 

BARREL KIT 
SUBMINIATURE 
IF TRANSFORMERS 

100 %good. 
100 for $1.98 
Annexing. include. 16 6 ke, , 

ono antenna. who know.? 
From tran.ietor radio man- 
ufarturers. Cat.No. 672422 

BARREL KIT 210 
ROM 5- RE GISTE RS 

50 for 
$1.98 

Unreeled 
29 to 40 Pin declee.. 
marked, Internal rectory 
numbers etch Cat.No.6T 2424 

BARREL KIT ;12 
POWER TAB 
TRANSISTORS 
40 for 
$1.98 

POP. plastic 10220 type. 
Assorted 2N numb,,. 
Cat.No. 672426 Uoteated. 

B ARREL KIT :13 
%RESISTOR NETWORKS 

60 for 
$1.98 
Untested. 

By Corning Class. in 14. 
PM dip pak..Cal.No 6T 2427 

NEVER BEFORE! NEW FACTORY ARRANGE- 
MENTS! Why mix 'em? may 
decided to "bug' 
ty then ha,. Ino 
burrepe.,ln, i Et DON'Trowb 

You la sot yours. fr type.t poor homelf 
t 

e t EM -N- BARREL PRICES? 

LINEARS 
Cat. No. 67 3171 

LM30014 30 /0.51 .98 
C LM301 V 50 for 1.98 
O 1.13079 40 to, 1.98 LM308V 30 for 1.98 
CILM311 V 50 for 1.98 

CI 
30 for 1.98 O LM319V 30 for 1.98 

O LM324N 30 for 1.98 
LM339N 30 for 1.98 
LM351y 30 for 1.98 
LM358 V 30 for 1.98 o LM377N 40 for 1.98 

0116380N 30 for 1.98 
El 1.3130V 30 for 1.98 LM]e1N 30 for 1.98 o LM312N 30 for 1.98 

LMSSSV 30 for 1.98 197099 50 for 1.98 
O LM733N 30 for 1.98 
C LM741f 30 for 1.98 

LM747N 30 /or 1.98 
LM1303N 30 for 1.98 
LM1304N 30 for 1.98 LM1310N 301r 1.98 LM1458V 30 for 1.98 LMIBION 30 for 1.99 
LM1902N 30 for 1.98 
LM2111N 50 for 1.98 0 1162901 30 for 1.98 
LM2902N 30 /or 1.98 
1M3065N 30 for 1.98 
1M3302N 30 for 1.98 LM3612V 30 for 1.98 

f1LM3900 30 for 1.98 n LM7S12N 40 for 1.98 
LM7534N 40 for 1.98 

FJ LM7535N 40 for 1.98 
O LM7S38N 40 for 1.98 n LM78451Vs 40 for 1.98 LM7c491N 301, 1.98 

LM75492N 30 for 1.98 
Mint ITO-S 

U -TEST 

CHOOSE 
EM IC'S 

Order by Cot. Mn. 
and Type No. 

7400 SERIES 
Cat. No. 673170 

Tree Sale 0 597400 50/0,51.98 o 597402 50 for 1.98 
597404 40 for 1.98 

CI 597410 50 for 1.98 
C. 597413 25 for 1.98 597420 50 for 1.98 

597440 50 for 1.98 597442 25 for 1.98 
597452 50 /or 1.98 

C 597474 40 for 1.98 
t_ 597475 30 for 1.98 

5N7476 30 for 1.98 587483 40 for 1.98 05N7486 40 for 1.90 
I]5147090 25 for 1.98 0587493 30 for 1.98 

587495 30 lot 1.98 
5974107 40 for 1.98 

I J 5/174112 40 for 1.98 
I1 5874123 30 for 1.98 
1>5974125 40 for 1.98 

5974150 30 for 1.98 
03974157 30 for 1.98 

5974164 30 for 1.98 
O 5974173 30 for 1.98 
C 5974192 30 for 1.98 

5974193 30 for 1.98 
5974,98 30 for 1.98 

MO.NF.V BACK 
GUARANTEE PER I AEI 

BARREL KIT :15 
MOSFET TRANSISTORS 

60 for $1.98 
All 4 leader, T010 e 
Includes VIIP translators 
tool Cat.No.6T 2429 

BARREL KIT 231 
METALLIC IrE TiL.. 
RESISTORS 
100 for $1.98 

100% Rood, 
Slade meetly by Corning. 
the Anent euistor made. 
Mostly 'a wt 
6 To told A u barrel el 

slues. Cat.No. 2009 

BARREL KIT 217 
LINEARA 7400 DIPS 

Unseated 

100 for 
$1.98 

Marked 
n 

somd 
,ran o¡k,ed. 

'ore .tuck Cat.No. 
rua e 

2431 

BARREL KIT 132 
TRANSISTORS 
WITH A HOLE IN IT 

50 for $1.98 
CaLNo.OT 2610 Untested. 
Can't name factory but « 
Nought barrels of 25 watt- 

with mig. hole in med- 
dle. PEP'S anti NPN'S. 

BARREL KIT #19 
DIPPED MYLARS 

60 for 
$1.98 

Find r,anarhra Made, 

t1ooD.1. 

.b,nr finial, Imagine facto. 
rl dummng 'rm In har,l.. 
Ca1.No. 2597)00% good. 

BARREL KIT 233 
NEON LAMPS 
40 for 
$1.98 100% good. 

Famous NE -2'n. All prime. 
but factory made million, 
and barreled 'e m. Your lid 
suntage CatM. 672613 

BARREL KIT 220 
LONG LEAD DISCS 

150 for 
$1.98 

Factory dint ributor stock 
art inn rah. Prim 
arked only. Long lead. 

Cat.No 672598100 % good 

BARREL KIT 136 
GERMANIUM DIODES 

200 for 
$1.98 rotfed 

ru as maker, popular 
Item. Never grow. old. But 
this in the way the RE - 
TESTERS huv 'em from the 
factories. Cat.No. 67 2614 

B ARREL KIT 225 
METAL CAN 
TRANSISTORS 1 

100 for 
$1.98 Untested. 

Includes TO -5, TO -1. TO. 
Irt. etc.. ansorted 2N num- 
bs:, unmerked etc. 
CatNo.672603 
B ARREL KIT 237 
1 AMP "BULLETT" 
RECTIFIERS Untested. 

100 for 
$1.98 

Famous taut., asstd. volt- 
aes silicon. axial includ 
all types of sutrasea to 
IK V. Cat.No.6? 2615 

BARREL KIT #26 
PLASTIC 
TRANSISTORS 
100 for 
$1.98 Untested. 

T>pe TO -02 ITII.1 nl, all 
manufacturers. . tr,ety of 

:',. 29 ..Cat No.6T 2604 

BARREL KIT :39 
2N3055 HOBBY 
TRANSISTORS 

15 for 
$1.98 l00% goad. 

From factory to you, thene 
fallouts of the famous 
29:055. We have 10 bar- 
rel.. Cat. No 67 2017 

BARREL KIT 230 
PREFORMED v110111 
RESISTORS 

250 for $1.98 
lie gut barrel, of t a and 

rr róa'u.et r, 
caul: 

loo: Vu, 100 t' wurrers. 
CaLNo. 67 2608 100% good 

BARREL KIT 240 
PNP HIGH -POWER 
TRANSISTORS 

20 for 
$1.98 

Popular germanium TO -3 
case units, now available 
at "good ole barrel" prices. 

CeLIto,67 2618 100 % good. 

BARREL KIT 246 
C.E. 3.5 WATT 
AMPLIFIERS 
25 for 
$1.98 Uate.led 

I lobby type. factory fall- . purchased them in 
barrel. These 

n 

known,. Cat.No.6T 2624 

BARREL KIT 760 
DTL'S IC'S ., 
75 for 
$1.98 Untested. 

its prime barrel mate- 
rial. who want. DTL'Itt 
9,10, 936, 940'.. Your gain i uur loss. They're marked 
too. Cat.No. 672728 

BARREL KIT PBS 
SIGNAL SILICON 
DIODES to4a5}` 
200 for $1.98 
Incluen many. adIlcha 
1/Pez.ma> all a.lai leads. 
Some 
Cat.No .6T2628,Urs d. 

B ARREL KIT :61 
POLYSTYRENE CAP 
100% good 

B ARREL KIT :76 
1 -WATT ZENERS 
100 for 
$1.98 Untested. 

/-artery name. un 400.mw'a. 
Net er-to-pre-again oil.,. 6. 

111. 12. I5V. under 
g lass. Doehlr plug. 
Cat.No.6T 2741 

BARREL KIT 294 l 
"BUBBLE" -1 
READOUTS A 
12 for f 
$1.98 
DL -33B bubble mogni6era. 
Sege missing. Truthfully an 

eny of 'em we don't care. 
Upteated. 3 oz. No. 67 3046 

BARREL KIT #110 
SUPPRESSOR DIODES 

50 for_____4:90- 
$1.98 Cal.No.6r3137 
Keeps ignition noise. out 
axial. Untested, but the 
of your egpt., car, ladu. 
trial, etc. Double Plug. Cat.No.6T3138 

BARREL KIT 201 
HOBBY OPTO 

COUPLERS tente ,fed. 

40 for $1.98 
We bot I,000's unknown 
both the ae a transmit- 
ter be good, or both 
WE DON'T KNOW! We don't 
know the type. 1500V ,.o- 
Istion. CstNo.6T 2629 

BARREL 2 

D I SKCpS! 
500 for $1.98 

CAENo. 672630100% 
bargainIhe offirst 

fim e ever offered 
lifetime! 

redby 
Poly Pak for the nomy- 
minded barg.lo hunter.. 

ARREL KIT :53 
JUMBO RESISTOR PAK 

100 -pc. $1.98 
Cat.No. 672721 s' -{11C).- 

Annonm metal falm,, preri- 
earns o turna, mrtol amble.power. 

from twatt to 7 
watts. Color 

s 
coded & 

100% good. >torlh $10. 

BARREL KIT 265 BARREL KIT 266 ,BARREL KIT 271 
MIXED READOUTS 2 WATTERS CAPACITOR SPECIA 

100 for 15 for 
n 

100 for 100 pcs. 
$1.98 -, $1.98 166% gaol. $1.98 

Factory return. - such Nobody seems to want 'eml 

bled 'o two ht 10 borrrla 
_umber, NIAN4'n, .MA\- Bu many 

a 
supóliern don't 

R '. MAN -:('e, 11 hear, 1 A ant. but throw 'e In the 
Ill Care mixed .awes: 'lam.. t , .ro aide. Éarel. Il',' a t.'1 

;cot/ 
mine 

a!1 mewl. Cat.No.6T 2729'11Cat.No. 6T 2733Unte.nn r'7'iAll marked. CaLNo.672735 
I 
BARREL KIT 27s I I BARREL KIT :81 
"RED" BODY ISUBMINI RESISTORS 
TRANSISTORS ?'200 for 

$1.98 
Finest Co, n pair. Aa a gam - 

BARREL KIT 277 
BROWN' BODY 

TRANSISTORS 

40 for $1.9 
G -E 1,.10 ,r les: ha. 
roll age, r>urlinctonn, 1 
current ne ' . Factory line 
d, .nri s nued Po, tab. 
Cat.No.6T 2742 Untested. 

BARREL KIT #99 
PHOTO ELECTRIC 
CELLS 

10 for $1.98 
AMnal. 

ined b 
OF,y tyresnr CyO.SB types. eboig Job 

for ',ebonite. nis.. 100 % 
good. C.c.N0.6T 3052 

40 for $1.98 
0-42 eerier. Von (cal -go 
into your o.` n het! High 
current. hi -V. NI'N. 
Ca1.No.6T2743 Untested 

BARREL KIT :1,3 
CLOCK CHIPS, 
5 for 
$198 No.6T 3055 
National is dumping! 31M- 
5316 - what's wrong 
with 'em, 

. 
m, . don't know, 

' but got bangle. (lobby 
»peca. Wt. 2 or. 

$1.98,100% good. 
Pt-, upright type, color Cod- 
ed, 1. watt. An,C value.. 
1 am,. to tin in a barrel. 
Cat.No 672746 

Emptied stockroom., into 
barrel. of mrlrs, poly's. 

micasmolded., 
plastics, 

Ica, dine., etc. Nift> 
100% good Cat.No 672738 

BARREL KIT :58 
SLIDE SWITCHES 

30 for 
$1.98 

All nhopen. sizes .psi. dill. 
momenturies. etc. Tremen- 
dous shop oak for 100's of 
sw¡aching proieMs. 
Cet..Io.6T 2726 100 % good 

BARREL KIT :7 
TRANSISTOR 
ELECTROS 

50 for $1.98 47 
It echo s' to. whp the far - 
tort -es dump 'em barrels, 
We donl ssiel, to aelarate 
wwa .,, ,l scollages 4 values 
up to 300 mf.Cal. 672747 

BARREL KIT 283 
15 for $1.9 
LM -340T Untested VOLTAGE 
REGULATORS 
Factory referred lh.c, tar 
length of leads May ,neluae 
5, 4. 8, l 2, 1', 1 o. 24 snits. 
Power tab Cal.No.6T 2635 

BARREL KIT #104 BARREL KIT1107 
SLCOIDE 

NTROLS 
10 

VOLUME._ 56QOU for OHMS 

for $1.98-" 
CatNo. 6T3057 
Ueed in hi -0, volumecon- 
trol maker unloads. Mott. 
vuloe., tthot n bor. Worth 
SI ea. We've got barrels 
of 100 % material. 

$1.90 Cat.No.6T 3096 
Factory people are a e - 

...Mares'.,. ...Mares'. when they 
ar topple prime Rue ohms 

mix 'em up in barrel.. Asst. 
values watts Wt. 1 lb. 

BARREL KIT #111 BARREL KIT #112 BARREL KIT #113 BARREL KIT :115 
MULTI DIGIT ' .!ti' t MICRO MINI LEDS STA BISTO RS MOLEX SOCKETS 

40 for 50 for 300 for pt LL 

8 for ` I+ $1.98 $1.98 Cat.No 673140 $1.98 C3fi(:EQ 
All the tiny led.., axial. up. 
right of Monsanto. Litronix, 

piety of colon. Yield 
60% or better. 

$1.98 llII 
barrel. of bl.minhe,t 3, 4 

1/or 5 digit readouts to 
USA for "dump". Unseated. 

Cat No16T 3139 

Regulator, sensing and com- 
Doter circuitry. Axial double 
plug type, Discontinued far. 
buryline. PIV 20 volts. 
80 ^ yield. U test 'n gavel 

100% good, 
Calculator maker dump! We 
gut e uion of 'em. Used 
for IC Rockets etc. 
Cat.No.67 3144 

BARREL KIT 287 
NA rIONAL IC BONANZA 

100 for 
$1.92 

Factory dumps into b..rrels. 
Tnlws 8000. 7400 series 
OTL,. ROM.. rem intern. clock 
& ruls chips, linear., etc. 

CatNo.6T 2860 Untested. 

BARREL KIT 210 
TO -5 PLASTIC 
TRANSISTORS 
Cet.No.6T 3101 

40 for $1.98 
Includes PNP. NPN, 2N. 
36^8, 2N3641, 206000 

etc. U'nt , but 
guaranteed l0 60% Yield 

BARREL KIT #116 
BUTTONS 'N 
FEE 0TH RU'S 
100 for $1.98 

100 t, good, 
Truthfully wortha 'null 
fortune. Wie s^ t. of but- 
ton.feedthru ennsl IIA MS 
TALE NOTE! RF UHF, rte, 
Wt. 1 lb. Cathó 6T3141 

BARREL KIT 259 
POWER TRANSISTORS 
40 for 
$1.98 

15 watt Bend]. 11-5000 
Pellet iraml.lnre, non. all 
óart, purchased from 

reteater, have million. of 
100% good Cat,No.67 2727 

BARREL KIT :75 
400MW ZENERS 

150 for 
$1.98 

Factory out or bit! Amazing 
per: 6, 6, 10, 12 to Inv, 

Yau sect Ile rmetleully ernlyd 
Blass yak. Double plug. 
Cat.No.6T 2740 
BARREL 91 
SILVER MICAS 
100 for $1.98 

Cat. No.1673010 
For the first time elivrr le, o low in price! 
Axle/, rd ease, variety of ° 
Ohl -afoul nines A value.. 
Blg 'swings from diatribu- 
tor prices. Wt. I lb. 

BARREL KIT #'109 
TERMINAL STRIPS 
150 for 
$1.98 t! 
Wide aunt. of terminal .trip 
connector., from1 contact 

rel 
Striprneturera 

dump is your gain, 
Wt. I Ib. Cat.No 673136 
BARREL KIT :117 
20 -MIL OPTICAL 
FIBERS 

00-FT.pt 
rr ~Jell factory bank- 
:ry purchase! High qual- 

ity. most -commonly used 
Ize 120 -mil), CLEA 

Lowest price. 673206 

BARREL KIT #118 
MINI SCRS 

50 for $1.98 
UNBELIEVABLE! TO -92 
plmtic SCRS in barrels ... 
rite from factory. Includes 
all voltage,' up the, 200 
prv. 67 1135 

BARREL KIT #127 
AXIAL ELECTROS 
40 for 
$1.98 - 
Truthfully the tartaric. (by 

a,ng 'em In barrels) do 
all of us s favor. WUT A 
BUY? Asst. capacities sod 

lnceg, 
Cat No. 67 3227 

BARREL KIT :119 
MODULAR S ITCHES 
25 f $i 98 fTllfl 

ntrulnh "push -ON" Type ER -900, e 17,e ly 

BARREL KIT #120 
TRIGGER DIODES 

switches. TV -maker. e.. 
a. Dpdt, epdt, rte. Brand 

w' -Cat. No. 673150 
BARREL MIT 1128 
MINI DIP ICS 

75 for $1.98 
Large infer dumped 100:s of 
Ihs into barrels Include. 
741s, LM.380.8, 703, 567, 
555, 658 -but oho known? 
Factory to you. All mixed, 

tent. 
Wt. 1 lb. 

Cat No. 67 3245 

25 for 
$1.98 

used to trigger ecru, triers. 
Sometime. called 'dine.". 
Untested. No. 073160 

BARREL KIT 2121 BARREL KIT 1122 
"MINI" MAGNETS PLASTIC OPTICAL_ 

100 fork FIBERS 

BARREL KIT #123 
CD -4002 C-MOS IC 

15 for 
BARREL KIT #128 
UPRIGHT 
ELECTROS 
40 for $1.98 $1.98 IaT 500 -Ft $1.98from Wide mgt of ,ens. 

tMagnet 
,¡main, am r $1.98 pod. But we have iof 

voltage,f 
t e 0 i mi ,ked 

mogul a frnmeCd Pup'? f 30-ok' ni .e, nice.- Can .ell od.why10 marked 
motor maker - For rd lent for making lit. pine.. out. YOUR-0602.Thetr mood. Why barreled? 

Cates & micro-rircuitrr. experiment, lamp »prays. mt 
No 

G02. CUat. u7s n 
tCat. No. 6T 1168 Cat. No. 6T 3139 

nu 
said . 673317 Cat No. 67 3228 

BARREL KIT $131 
)TANTALUM 

ELECTROS 

30 for $1.98 
Mixed, marked prime, top 
grade asst. values volt' 
ages. GE. Central b, e. 
Cat. No. 673255 

BARREL KIT 
C-MOS IC'S 

133 

60 for 
$1.98 
Delbtrstel>' thrown in bar- 
rel., no ..e can't test e ml 
The famous CI>40o0 aerie,. 
Ito, good? Who know'.? 
Who m,re.T It's only :le ea. 
Cat. No. 673257 

Terms: Add postage Rated: net 30 
Phone : Wakefield, Mays. (617) 245-3829 
Retail: 16-18 Del Carmine St. Wakefield, 

MINIMUM ORDER -$6.00 Send for FREE 
Spring -Summer 

P.O. BOX 942 T LYNNFIELD, MASS. 01940 CATALOG POLY PAKS ° 

C.( -ll.'s MAY 
RE l'H(IKF:D 

...for more details circle 122 on Reader Service Card 
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DELCO CHEVETTE RADIO 
IC and Component Package 

Normal Pin Voltages 

PIN 
ICBM 
DM -37 

ICOD 
DM -51 

ICAM 
DM -32 

AUDIO 
DM -48 

1 1.9V 2.0V 5.00V 0.50V 
2 1.9V 2.0V 7.00V 1.14V 
3 OV 2.0V 7.00V 1.30V 
4 1.0V OV 5.00V OV 
5 13.3V OV 0.22V OV 
6 13.3V 5.8V 13.80V 13.40V 
7 3.4V 5.6V 0.66V 14.00V 
8 3.4V 5.0V OV 13.20V 
9 1.8V 5.0V OV 

10 1.8V 5.0V 0.62V 
11 OV 14.0V 0.62V 
12 7.0V 0V 0.62V 
13 7.0V 1.5V 4.30V 
14 1.4V OV 7.00V 
15 7.0V 4.6V -- 
16 4.5V OV 

o ---- 
FROM 
MIXER 

CI 

IDPF 

RI 
3300 

h DM37 

R3 TO 

16 3300 ICOD 

CF 2 

Fig. 4 -FM IF amplifier section of DM -37 IC in the Chevette radio. CF1 and 
CF2 are ceramic piezoelectric filters. 

Ll cl 
/7777 

14VDC C2 

(UNREGULATED) 1000 - T 1 o 1 MFD IMF 

7 VOC 
(REG) 

Fig. 5 -Simplified schematic diagram of the Chevette radio's power sup 
ply. DM -33 is a new three -terminal voltage regulator device. 

.:i 
--1 

M 

M 
ELL* 

"> -4711H -i o 
4:aF4,,. I 

Fig. 6 -Block diagram of Delco's latest AM/stereo-FM radio and tape 
player unit. 

ing network (R1, R2 and C1) and a ceramic piezoelec- 
tric filter, CF1. The output of the FM IF amplifier 
section, at pin No. 16, is fed to the quadrature detec- 
tor via another ceramic piezoelectric filter, CF2. 
These two ceramic filters, CF1 and CF2, establish the 
bandpass of the FM IF amplifier section. 

FM Detector IC 

FM demodulation in the Chevette radio is ac- 
complished by a quadrature detector IC, DM -51 in 
Fig. 1, the basic design of which was pioneered by 
Delco in the older DM -11 detector IC. 

AM Radio Section 
The AM RF amp, mixer, and IF stages of the 

Chevette radio are contained on a DM -32 IC (Fig. 1), 
which was introduced previously by Delco sometime 
ago and used in other Delco car radio designs. 

Audio Section 

A few years ago, Delco developed a packaged mod- 
ule, designated DM -8, which contains most of the 
components and circuitry for an audio preamp/driver 
section. The design of this packaged module, which 
technically is not an IC but an electronic component 
package, later was "modernized" into two updated 
versions designated DM -28 and DM -29. The latest 
version of this audio preamp/driver component pack- 
age is called the DM -48 and, as shown in Fig. 1, is 
used in the Chevette radio. 

The audio output transistor used in conjunction 
with the DM -48 component package is the Delco type 
DS -503, which, along with the somewhat higher - 
power -rated DS -501, has been used in car radio and 
tape player class A power amps since the early '60s. 

Voltage Regulator & Power Supply 

In previous Delco car radio designs, development of 
a regulated "Z+" voltage from the unregulated "A- 
line" voltage (supplied by the car's electrical system) 
was accomplished either by a Zener diode (DS -49 or 
DS -149) or by a series -pass transistor regulator in 
conjunction with a Zener diode. 

This function is performed in the Chevette radio by 
a new three -terminal voltages regulator device, the 
Delco DM -33. The device, which looks like a bipolar 
transistor, has three leads -one for application of the 
unregulated input voltage, one for connection to 
chassis ground, and a third which provides the regu- 
lated output. 

The Chevette radio power supply section in which 
the new DM -33 regulator is used is shown in Fig. 5. 
Coil L1 and the associated capacitors form a low-pass 
filter which reduces noise and other forms of interfer- 
ence picked up by the "A" line. 

Capacitor Cl in Fig. 5 is a spark plate type made 
from a piece of fishpaper sandwiched between two 
pieces of copper foil. One side of Cl is soldered directly 
to the chassis, close to the point where the A -line 
leads enter it. The other side of Cl, which is insulated 
from the chassis, is soldered directly to the "A" line. 

Capacitor C2 is used to filter out low -frequency 
interference, and C3 decouples RF and IF from the 
power supply and also bypasses to ground any spark 

continued on page 47 

38 / ELECTRONIC TECHNICIAN/DEALER, MAY 1976 



FROM FORD: BIGG ST 
PARCEL VAN VER BUILT 

14 -ft. body 
is largest of any parcel 
delivery van. 8 ft. wide, 
6'2" headroom. Ford also 
offers 12 -ft. body. 

Power choice 
includes 300 Six standard, 
351 and 460 V -8's optional. 

Ford Parcel Delivery Vans not 
only take on big jobs, they make 
the driver's job easy. 

The engine's forward out of the 
way. There's more room to get in, 
more room to drive in. You can 
step right across the cab or into 
the load area. Power front discs 
are standard, Cruise-O-Matic 
Drive available. See what's new in 
vans; see your local Ford Dealer. 

40% more cube 
than Ford's largest previous - 
design body to take on 
bigger jobs. 

JI rs 

C s.- 

2,350 lbs. more 
weight rating than older 
Fords. GVW's now go to 
10,650 lbs. 

Wide doors 
and forward axle location 
make it easy to step into 
the roomy cab interior. 

Separate frame 
provides strong support for 
the longer body. No other 
parcel van is built this way. 

-r. -r .-. 

Dual rear tires 
can take heavy weight, 
keep load floor low. 

93 out of 100 of all Ford trucks 
registered in the last 12 years are 

still on the job. 

FORD 
ECONOLINE 

VANS 
FORD DIVISION t 

...tor more details circle 113 on Reader Service Card 
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TECHNICAL DIGEST 

The material used in this section is selected from 
information supplied through the cooperation of the 
respective manufacturers or their agencies. 

CHASSIS: Admiral 1M3OB 

TROUBLE SYMPTOM: Raster pulls in from both sides as 
brightness is increased. 

CAUSE: Break in small red wire in power transformer 
circuit at the point where capacitor C122 connects to it. 
This red wire, which is dressed in a bundle of other wires, 
connects C122 to pin 2 ofJ900. A break in this wire causes 
the regulated 130V B+ supply to decrease below 130V as 
the brightness level is increased. 

CHASSIS: Admiral M10 

TROUBLE SYMPTOM: Vertical sweep and sound miss- 
ing (only a thin horizontal line displayed on screen) and a 
"raspy" buzz emi hating from the high -voltage section of the 
chassis. 

OPEN FUSE 

ON PINCUSHION MODULE 

PIN 1 / +35V TO 

OF 

P101 FUSE 01001 REGULATOR 

PIN 2 

OF 

P101 

F1000 

1.5A 
D1000 D1003 

+24V 

CAUSE: Open fuse F1000 (1.5A) on A8954-3 pincushion 
module. Opening of this fuse eliminates the 33- and 24 -volt 
supplies, disabling the vertical sweep and sound sections. 
In some cases there is no apparent cause for the opening of 
fuse F1000 (Admiral part No. 84-A4-7), and replacing it 
restores both vertical sweep and sound. In other 
documented cases involving earlier runs of the M10 Chas- 

sis, the opening of fuse F1000 has been found to be caused 
by excessive current in the vertical output transistors, 
which is cured by replacing 75 -ohm resistor R632, on the 
M600 vertical module, with a 56 -ohm, 5%, 52-W type (Ad- 
miral part No. 61A172-560). (In some early runs of this 
chassis series, R632 is 39 ohms, but still should be replaced 
with the 56 -ohm type. Also, the callout "R632" is not 
printed on some early versions of the M600 module because 
the resistor replaced a diode (I)603) which originally had 
been planned for this location on the module; consequently, 
ifyou cannot find a resistor designated "R632," look for one 
with a callout "D603" and replace it with a 56 -ohm type. 

CHASSIS: Magnavox T995 

TROUBLE SYMPTOM: Incorrect horizontal scan or 
complete loss of raster (sound unaffected). 

TO PIN 8 

HORIZ 

MODULE 

D4 

TO VERT 

MODULE 

TP32 

78V 

.0/ 
R5 

1500 

5W 

+135V 

CAUSE: if cause is traced to a defect on the horizontal 
module or a defective horizontal output transistor Q1, al- 
ways check the voltage at TP32 after replacing either the 
module or Q1. The voltage at TP32 should he about 78 volts. 
If it is significantly higher, the value of R5 (1500 ohms, 5W) 
probably has decreased, in which case R5 should be re- 
placed to prevent repeated failure of the horizontal module 
or transistor Ql. 

CHASSIS: Magnavox T985 

TROUBLE SYMPTOM: Buzz heard during turn on of 
receiver. 

CAUSE: Cores of degaussing coils are too close to picture 
tube mounting bracket and vibrate against it during turn 
on of the receiver. Place a screwdriver between the core and 
the picture tube mounting bracket and gently bend the core 
slightly away from the bracket or, alternatively, place a 
piece of tape between the core and the mounting bracket. 

CHASSIS: Sylvania D16 

TROUBLE SYMPTOM: Repeated failure (short life) of 
6LR6 horizontal output tube (V4). 

CAUSE: VDR R446 (assuming that drive to control grid of 
V4 is normal and high voltage is adjusted properly). 
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We planned to do a hard-hitting, grammable frequency capability 
gutsy comparison ad. Their specs (at no added cost). 
versus ours. Sort of a "High Noon" There are other signal generators 
for signal generators. in the 1 to 520 MHz frequency range 

Then we began checking out the that match our accuracy. But the 
competition, if you can call it that. cheapest one is $4,300. Hardly 
Our new Model 3000 signal gener- competition. 
ator sells for $2,265. And although you can pay up to 

Among other things, it features $6,400 for other VHF signal 
0.001% accuracy, phase -lock stability, generators, none of them 
AM and FM modulation, 20 milliwatts offers programmable 
leveled output power, and pro- frequency. 

How can we do a comparison 
ad when we're stuck with a product 
this good? Not possible. So we'll just 
have to be content with running non - 
comparison ads. And taking orders. 
WAVETEK Indiana, Incorporated, 
P.O. Box 190, 66 North First Avenue, 
Beech Grove, Indiana 46107, Phone 
(317)783-3221, TWX 810-341-3226. 
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TEST INSTRUMENT REPORT 

r; 

.Nn11504 TRIGGERED OSCILLOSCOPE modal 455T 

VIP1Vill MIA 

1-1111--1 

a:1 ,"" p' 

01 

-a,.P. .` 

bT 
, 

TRIGGERED, WIDEBAND SCOPE 

The most recent addition to 
Simpson Electric Company's line of 
service -type test instruments is the 
Model 455T oscilloscope, a 12-Mllz, 
single -trace, triggered type with a 
number of features which make it par- 
ticularly applicable to TV servicing. 

The gain of the vertical channel of 
the Model 455T is flat to within -3dB 
throughout the frequency range of DC 
to 12MHz in the direct -coupled (DC) 
mode and from 2Hz to 12MHz in the 
capacitive -coupled (AC) mode. Selec- 
tion of direct or capacitive coupling to 
the vertical amplifier input is pro- 
vided by a three -position slide switch, 
the third position of which, labeled 
"GND", disconnects the signal source 
and grounds the input of the first ver- 
tical amplifier stage, to provide a trace 
reference position for easier DC level 
measurements. 

The 455T's vertical channel at- 
tenuator control, labeled "VOLTS/ 
CM" and calibrated in a 1-2-5 se- 
quence, provides nine pre -calibrated 

sensitivity levelsovera range from 10 
mV/cm to 5V/cm. A concentric control, 
labeled "VARIABLE," permits ad- 
justment of the sensitivity between 
the nine pre -calibrated levels estab- 
lished by the \ OLTS/CM control. 
When the VARIABLE control is ro- 
tated completely clockwise to the 
"CAL" position, the peak -to -peak 
voltage level of the displayed 
waveform can be measured directly, 
within an accuracy of +3%, by multi- 
plying the setting of the VOLTS/CM 
control by the height of the waveform 
in centimeters. (A .5\ P-1', 1-K Hz 
squarewave is available from a jack on 
the front panel, for checking the cali- 
bration of the vertical channel at- 
tenuator.) 

The vertical channel of' the 455T is 
equipped with two electrically isolated 
input jacks, labeled "A" and "B", 
either of which can he selected as the 
input merely by positioning a slide 
switch. This built-in feature makes it 
easy to switch the vertical channel be- 

tween two signal sources whose 
waveforms you want to compare. 

The input impedance at the vertical 
channel input jacks without an input 
cable attached is 1 megohm shunted 
by 35 pl. of capacitance: with the 
shielded input cable supplied with the 
455T attached, the input impedance is 
1 megohm shunted by 90 pp'. (The 
direct/low-capacitance probe, avail- 
able with the instrument on an op- 
tional basis, modifies the input impe- 
dance to 1 megohm shunted by 135pF 
in the probe's DIRECT mode, and to 10 
megohms shunted by 15pF in the 
probe's LO -CAP mode.) 

The maximum input rating of' the 
455T's vertical channel inputs is 500 
volts (DC 4- AC peak). 

The horizontal sweep system of the 
Model 455T can he operated in either a 
free -running or triggered mode. In 
either mode, the sweep can be syn- 
chronized to 1) a signal from an exter- 
nal source (applied to the scope via the 
EXT. TRIG/HOR. INPUT jack), 2)to a 
portion of the signal being observed 
(applied internally from the vertical 
channel) or 3) to an internally applied 
60 -Hz signal picked off the power 
transformer of the scope. 

Twenty-three pre -calibrated sweep 
speeds-ranging from .5 p sec/cm to 
50m sec/cm at an accuracy of +5(í and 
from .1 sec/cm to .5 sec/cm at an accu- 
racy of' +10'; -are provided by the 
SWEEP TIME/CM/PHASE control 
when the concentric \' SRI \BLE con- 
trol is in the "CAL" position. The 
VARIABLE sweep speed control also 
permits variation of the sweep speed 
between the limits established by the 
SWEEP TiME/CM-PHASE control, 
and when the sync source selector is in 
the "LINE" position, the VARIABLE 
control functions as a sync phase ad- 
justment, for use during TV sweep 
alignment and any other procedures 
which require that the sweep be 
synced to the frequency and phase of 
the AC line. 

To facilitate synchronization of the 
455T's sweep system to the horizontal 
and vertical sync pulses of composite 
TV signals, the 455T is equipped with 
a sync separator and two separate 
calibrated sweep control positions, 
labeled "TV I I" and "TVV," which pro- 
vide pre-set sweep speeds for viewing 
TV horizontal ITV H) l i lies and TV ver- 
tical )TVV) fields. 

Another "pre-set" sweep control po- 
sition, labeled "V ITS," establishes the 
correct sweep speed for display of the 
TV vertical interval test signal 
(VITS), which is broadcasted by TV 
stations as an integral part of the com- 
posite TV signal. This feature, com- 
bined with the 455T's pushbutton - 
activated X5 "sweep magnifier," 
which increases the gain of the hori- 
zontal amplifier by a factor of 5, makes 
setup of' the 455T for VITS display a 
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relatively easy procedure. (Of course, 
the X5 sweep magnifier can be used to 
enlarge a portion of almost any 
waveform which requires "close-up" 
analysis of detail.) 

The gain of the 455T's horizontal 
amplifier is flat to within -3dB 
throughout the frequency range of DC 
to 800K Hz in the direct -coupled (DC) 
external -input mode and from 10Hz to 
800K Hz in the capacitive -coupled 
(AC) external -input mode. The 
minimum deflection sensitivity of the 
horizontal amplifier is 300mV/cm. In 
the "external input" and "line sweep" 
modes of operation, the gain of the 
horizontal amplifier can be varied by 
the TRIGiHOR. LEVEL control, 
which also serves as the trigger level 
adjustment in the triggered mode of 
operation. 

The maximum input voltage rating 
of the horizontal amplifier external 
input is 50 volts (DC + AC peak). 

Other features of the Model 455T 
include: a Z axis (CRT cathode) input 
on the back of the instrument, for in- 
tensity modulation of the displayed 
waveform by a 5 -to 25 -volt P -P signal; 
a 10 -volt P -P "gating" signal, from the 

sweep generator of the scope and 
available at a front -panel jack labeled 
"GATE OUT:" plus other ease -of - 
operation features such as function- 
ally grouped controls which are spaced 
far enough apart and are sufficiently 
large enough for convenient, error - 
free manipulation. 

The Model 455T is equipped with a 
5 -inch, flat -faced CRT with an 8 x 
10cm graticule and blue filter. Also 
imprinted on the graticule are angle 
reference marks at 30 degree inter- 
vals, for analysis of color TV vector 
displays. 

The scope weighs 24 lbs and is 10-% 
inches high, 8 inches wide and 16-1/2 
inches deep. 

The price of the Model 455T is $395, 
including a 4 -ft RG62/p shielded input 
cable equipped with clip leads, plus a 
comprehensive operator's manual 
which, in addition to precise operating 
and maintenance instructions, also 
provides detailed procedures for using 
the scope to troubleshoot, align and 
adjust TV and radio receivers. Availa- 
ble on an optional basis is a direct/ 
low -capacitance probe. 
...for more details circle 136 on Reader Service Card 

HIGH -VOLTAGE TEST PROBE 

ITT Pomona Electronics' Model 
4242 high -voltage test probe is a self- 
contained meter/probe combination 
capable of measuring DC voltages up 
to 42KV with an accuracy of ±2r/ of 
the full-scale reading. 

The Model 4242 has an input im- 
pedance of 20,000 ohms/volt, is 14-4 
inches long and weighs 814 ounces. Its 
handle is made of high -impact ther- 
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moplastic and its probe is made of 
high -impact polycarbonate. 

Measurements are made with the 
test probe by attaching the alligator 
clip of the probe's ground lead to the 
chassis of the receiver and then press- 
ing the point of the probe against the 
voltage source being measured. 

The Model 4242 is priced at $24.95. 
...tor more details circle 137 on Reader Service Card 
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JERROLD 

TOWERS ARE 

STRONGER AND 

EASIER TO ERECT! 
Competitive towers use 18 gauge steel, 

but Jerrold Towers are made of 16 gauge, 
pregalvanized high strength steel, which is 
20% stronger. 

Our tubular towers utiilize a unique 
"Everdur" welding process to join cross - 
braces to tower legs. Our open channel leg 
towers use X braces that are riveted in the 
center, as well as at the ends, for extra dura- 
bility. (Competitive antennas are riveted 
only at the ends.) 

Further, all Jerrold Tower sections are 
PRECISION BUILT for extremely ACCU- 
RATE FIT. Thus, they go up faster and 
easier. 

Once you try Jerrold Towers, you won't be 
satisfied with anything less. 

JERROLD 
a GENERAL INSTRUMENT company 

Horsham, Pa.19044 (215) 674-4800 
...for more details circle 115 on Reader Service Card 
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T & T VALUE SALE NEW PRODUCTS RAYTHEON, I.C.C.. RCA. SYLVANIA, 
EMERSON, DUMONT 

FAMOUS MAKE NEW JOBBER -BOXED TUBES 
80% Off LIST 

1 V2 5 for 53.20 0 6HQ5 5 for 56.75 2A V2 5 for 54.20 0 6HV6 5 foe 11.80 3A3 5 for 55.35 0 6JC6 5 for $5.95 3AT2 5 for 55.20 6JE6 5 for 11.16 3G K5 5 for $5.15 6JS6 5 for 59.90 3H A5 5 for 55.10 0 6JU8 5 for $5.90 3H M5 5 for $5.10 6K A8 5 for 56.50 6GH8 5 for $6.25 6K E8 5 for $8.15 661(4 5 for 59.95 6KT8 5 for 57.25 6CG3 5 for $5.25 6K Z8 5 for $5.25 
5 for 1.75 B 6DW4 5 for 55.00 0 60 

0Q 
Q8 

5 for 1161.Q815 6EAS 5 for $505 6EH7 5 for S5.10 126775 for $7.00 6EJ7 5 for $4.75 12GN7 5 for $7.40 6FQ7 5 for 54.05 8 17JZ8 5 for $4.75 6GF7 5 for $7.05 23Z9 6 for $6.35 6GH8 5 for $4.20 33GY7 5 for $8.05 6GJ7 5 for $3.70 36MC6 5 for 11.40 6GU7 5 for $5.55 38H E7 5 for 9.75 6H55 5 for $5.10 38HK7 5 for 9.55 
WRITE IN UNADVERTISED TUBES AT 80% OFF LIST. ALL PREPAID ORDERS OF 100 TUBES OR MORE IN SLEEVES ONLY. TAKE 80% & 10% OFF LIST 
'SPECIAL 100 6GH8 tubos $69.00; 200 6GH8 tupes $118.00' 
SYLVANIA TUBES - NEW FACTORY BOXED 

70% & 10% Off LIST ON ENTIRE LINE 
IN SLEEVES ONLY 3A3 5 for $7.22 6LQ6 6 for 15.05 6BK4 5 for 13.43 6LR6 5 for 13.84 

`RI 6FQ7 5 for 
$6.755.4 

p 17.118 
1 LÚ85 for 

$ 6.41 
8.37 U 6GH8 5 for $5.67 Li 23Z9 5 for $8.57 6H 55 5 for 6.89 0 35LR65 for 13.84 

p(3 6LB6 6 for 74.51 0 42K N65 for 12.36 'SPECIAL -100 60)18 tubes $105.00' 
TRANSISTORS EQUIVALENT UP TO 90% OFF LIST SK ECG 

o3018 
3039 
3041 
3052 Li 
3054 

Oa 3083 
3084 
3103 
3114 
3115 
3124 

108 10 for $3.38 108 10 for $3.30 152 10 for $6.30 155 10 for $5.85 196 10 for $6.75 185 10 for $6.30 196 10 for $4.50 157 10 for $4.50 159 10 for 53.60 165 10 for 15.00 123A 10 for $3.15 3132 10 for $3.90 Hep 707 0 Hep 740 10 for 15.00 
IC'S ZENITH EQUIVALENT 

221-31 15 for $5.00 221-48 5 for $5.00 0 221-32 15 for 55.00 0 221.51 5 for 55.00 221-34 5 for $5.00 (J221-52 5 for $5.00 
0 

221-42 5 for $5.00 221-62 8 for $5.00 221.45 5 for $5.00 0 221.65 5 for $5.00 221-46 8 for $5.00 221-79 5 for $5.00 
YOKES 

7130 794 Y105 95.2779 ea. $5.95 5 for 525.00 DY92C 7162/Y132 7137 7147 ea. 59.95 5 for $40.00 
DIODES. RECTIFIERS EQUIVALENT 

RCA Damper Diode Equiv. to: 
al RCA 120818 51.00 0 RCA 135932 $2.00 6500 PIV Color Focus Rect. 10 for $5.00 o 2.5 Amp 1000 PIV IR -170 100 for $8.96 Syl. Volt. Trlpler Real. 32-29778-3 ea. $9.95 
AUDIO -CARTRIDGES -NEEDLES -SPEAKERS REPL 

o 991 0 V15 
4ea. 

$2.95 10 for S26 00 N3 -7D Needle 10 for $10.00 Astatic Cart. 142 8 for $10.00 Tetrad Assorted 5 for $10.00 L] GE 650 Cart. GE 660 3 for $10.00 EV5015 EV26 5 for $10.00 
ANTENNAS 

72 ohm to 300 ohm Matching 
Transformer 10 for $5.95 59U "F" Connectors 100 for 57.00 300 ohm 2 set Coupler C012 5 for $7.50 72 ohm to 300 ohm Signal 

Splltters 5 for $8.50 72 ohm 2 set Coupler 10 for $12.50 O 72 ohm 3 set. Coupler 10 for 517.60 
GENERAL 

19" & 25" 0 21" 
Color Boosters 3 for $11.95 4 Asst. Tuners New $15.00 

12 4 Asst. New Color Tuners 526.00 20 Asst. Belts (Dealer Price Net 
$70.00) Your Cost 

25 ft. Stereo Extension Cord 10 for $1$7.004.95 60 minute Irish cassette tapes 12 for $6.00 90 minute Norelco type boxed 10 for $10.00 84 minute Irish 8 -track tape 6 for $6.00 84 minute Shamrock 8 -track tapo 7 for 56.00 40 minute Shamrock 8 -track tape 7 for $5.00 5 a 7 Speaker Kit $2.95 
LETTERS OF CREDIT & ALL CHECKC PLACED ON DEPOSIT WITH MANUFAC- TURERS HANOVER TRUST BANK, N. Y. C. MASTER CHARGE ACCEPTED -MINIMUM 
ORDER 5100.00. MINIMUM ORDER $60.00 F.O.B. BROOKLYN, N.Y. Catalogs, $1 Re- 
fundable Upon Your Order. 

C.O.D.'s 50% DEPOSIT -CASH ONLY 
SEND CHECK OR MONEY ORDERS TO: 

CT & T SALES CO) 
4802 AVENUE K 

BROOKLYN, N. Y. 11234 
Phone: (212) 241-5940 

...for more details circle 129 on Reader Service Card 
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Descriptions and specifications of the products in- 
cluded in this department are provided by the man- 
ufacturers. For additional information, circle the cor- 
responding numbers on the Reader Service Cardin 
this issue. 

SOLDERING IRON 
BELT CARRIER 138 

A heavy-duty leather holster for 
carrying cordless soldering irons and 
accessories is now available from the 
Wahl Clipper Corporation. The hols- 
ter, termed by its manufacturer as a 
"further step in soldering portability", 
features a snap closure that secures 
the holster firmly to any belt up to 21/2 
inches wide. 
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EXPANDED CHANNEL 
CB ANTENNAS 139 

A new line of antennas capable of 
handling the new expanded channel 
Class D citizens radio service expected 
to he authorized soon by the FCC are 
being developed by Antenna Special- 
ists Co. The mechanical and electrical 
specifications will be the same as the 
firm's present CB antennas with each 
antenna individually tuned to fre- 
quencies and VSWR matched to 1.2 or 
less at resonance. The expanded chan- 
nel antennas, to he identified by spe- 
cial markings, will be compatible with 
present 23 -channel radios. Shipment 
of the new antennas will begin in the 
near future, well before the new au- 
thorization date for the new spectrum, 
according to company spokesmen. 

MINI RECHARGE BATTERY 
SYSTEM 140 

A new low-cost, modular "mini" re- 
charge battery system using nickel - 
cadmium batteries that are capable of 
being recharged up to 1,000 times or 
more has been introduced by the Gen- 
eral Electric Company. The system in- 
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eludes four components that can either 
he purchased separately or together, 
including the model BC -3 charger and 
three battery -holding modules. Indi- 
vidual modules are designed to hold 
two pairs of AA and one pair of either 
C or D size GE nickel -cadmium bat- 
teries. 

RF MODULATOR 141 

A new RF modulator has been in- 
troduced that takes a signal from any 
video source and transforms it into an 
RF signal tunable over TV channels 2 
through 6. The RFM-26 meets present 
FCC rules and regulations governing 
RF devices used with MATV, CATV, 
and RF distribution systems. Pro- 
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duced by Crest Electronics, Inc., the 
RFM-26 also features an RF gain con- 
trol and a video gain control. 

ALL-WEATHER TOOL KIT 142 

A new attache -style tool kit that 
features a volcanized fibre case de- 
signed for hard usage in environments 
unfavorable to executive type cases 
has been introduced by. Jensen Tools.. 
The kit contains more than 60 essen- 
tial tools needed to perform a wide 
range of electronic, electrical and 
mechanical service tasks including: 



screwdrivers, nutdrivers, ignition 
wrenches, hex -keys, pliers, penlight, 
scissors, mini -hacksaw, 40 -watt sol- 
dering iron plus many additional 
items. Most of the tools are mounted 
on two fixed pallets of heavy canvas. 
The bottom of the case provides room 
for additional parts and tools. The case 
is black and sells for $150. 

SOLDERING AIDS 143 

An assortment of soldering aids 
with non-magnetic steel blades to 
which solder won't adhere is available 
now from Hunter Tools. With hex - 
shaped plastic handles, blade types 
included are: forked end, reamer, 
hook, knife -scraper, and brush. The 
aids are available in a standard size of 
8 inches, or 6 inches for micro work. 
Price is $1.39 for standard size and 
$1.79 for micro models. 

titillsommuom 

a 

CB POWER MIKE 144 

A new power microphone for the 
citizen's hand, amateur and industrial 
radio user has been introduced by 
Mura Corporation. A sensitive ampli- 
fier built into the microphone is pow- 
ered by a standard 9 -volt battery. The 
new mike, Model DX -120, may be ad- 
justed to any of three gain levels with 
optional sensitivities of -54, -45 and 
-43 dB to fully modulate any CB 
transceiver. It features a push -to -talk 
switch, medium impedance output 
and fully transistorized circuitry and 
sells for $24.95. 

PCB INSPECTION LAMP 145 

A new, portable inspection lamp 
that will reveal common PCB faults in 
ambient light conditions has been in - 

trod uced by the Hampton Mann fact a r- 

ing Co. With safe blue -black light 
lamps and a 2.5x optical quality mag- 
nifier, the LV-1 lamp will detect voids 
in plating or in plated -through holes, 

.. 

n1, t 
cracks in copper etching, under- 
developed dry -film residue, uneven 
conformal coating and solder mask 
residue. Priced at $75. 

PORTA3LE FIELD TELEPHONE 146 

A new portable field telephone that 
operates on two "D" flashlight cells for 
both talking and magneto ringing is 
now available from Bohnsack Equip- 

euses 

RELAY SERVICE TOOL -KIT 

No. TK-18 Kit, $38.60 complete. 

18 -piece tool set includes everything needed to service, 
align, check, and maintain relays... includes: Contact 
Burnisher with extra blades, Spring Tension Gauge, 
Wrenches, Thickness Gauge Set, Inspection Mirror, etc. 
All in handy vinyl case with instruction booklet. 

P. K. NEUSES, INC. 
Box 100 / Arlington Heights, Illinois 60006 

PRECISION TELECOMMUNICATION TOOLS 

WE'RE ON TRIAL 
But, you're the judge. 

To introduce you to Dana's quality tested Danameter'" 2000A 
we're offering you a thirty day free trial period to use 

our DVM and judge its new reliable features. If it 

doesn't fit your needs, return it...that's right, 
return it. Why make such a fantastic 

offer? Just look at what the 

Danameter 2000A 
offers! 

Unequalled 
accuracy New 
brighter, faster "Super" LCD 
(reads even in sunlight) Direct - 

answers, no time-consuming calculating y 

1 full year battery life LSI-CMOS circuitry 
And best of all...it costs only $199.50! 
Send for more details row...put us on trial. The new 

Danameter 2000A will come out ahead! For 
immediate action, call Cliff 
Hamilton at 714/833-1234. D A n A 

Others measure by us 
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Increase 
YOUR 

PROFITS 
OWN AND OPERATE 

A COLOR TUBE 
CENTER 

We provide a complete plant 
with everything you need to 

rebuild all types of CRIS. You 

receive comprehensive training 
with ongoing engineering and 

management assistance. Plus 

... complete sales and market- 

ing programs. Financing plans 

available. 

Call or write for your free brochure. 

e 

P.O. Box 14, South Holland, III. 60473 

(312) 877-9380 - Cable CUSALECT 

nent Co. Billed as "the first commer- 
cially produced field telephone since 
the introduction of its predecessor, the 
famous U.S. Army EE8," the new 
phone provides temporary and porta- 
ble telephone service for construction 

FREE ALARM CATALOG 
Huge selection of burglar 8 fire sys- 
tems, supplies. Motion detectors. in- 
frared beams; controls, door switches. 
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 135 on Reader Service Ca d ...for more details circle 118 on Reader Service Card 

The "New Generation" 
Flat -Rate Pricing... 
is proving itself in thousands of shops from 
coast to coast-it prices your work profitably 
while creating customer good -will. 

Fast tab indexing to 19 major repair 
categories prices all bench, home and over- 
the-counter repairs with authority. 

tv6radio 
tech's guide 
to pricing 

Plus, Computerized 
Pocket -Size Parts 

P IICatalog. 

Customized to ' 1 
your desired _ -copies, Hardbound copies, Satellite 

parts profit. _copies, Parts Catalóg. More information 

Lists over 3500 ' -1 __Amount enclosed, check or money order. ii 
(NE res. add sales tax) 

NAME a 
II 

CO 
ADDRESS 

I ITY I 
STATE ZIP , 

INalaalaaa MIN MIWIN Na= MIN aaal Ili INaalaA 
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Professional 
6 x 9 hard cover, 
steel ring -bound 
edition.... 
$18.95 ea. post pd. 

Satellite Edition... 
the same system described 
above, only reduced to 
shirt -pocket size for 
outside service... 
$16.95 ea. post pd. 
Quantity prices available. 

most -used parts, 
continually up -dated. 
Can easily recover 
initial investment in 
less than 30 days... 
$75.00 plus $10.00 
per catalog. 

P.O. Box 5234 aaamaa1 
Lincoln, NE 68505 

s err tech inc. 

outfits, ski and hunting lodges, 
house -to -barn, or anyone who doesn't 
have regular plant telephone service 
available. It's built of steel with a 
baked enamel case, 91/2 x 4-1/4 x 101 

inches and weighs 111/2 lbs. The range 
is from 11 to 17 miles on standard 
twisted pair cable. Price: $49.50. 

TOOL KIT & CASE 147 

A new tool case for technicians, ser- 
vicemen and field engineers, available 
now from Xcelite, contains 41 indi- 
vidual tools, 16 interchangeable 
screwdriver/nutdriver blades and 
handles, and five specialized space - 
saving kits. Included are seven types 
of pliers, an adjustable wrench, elec- 
trician's knife, electronic snips, 
straight nose seizer, and wire 
stripper/cutter. The sets and kits cover 

21% 

1f ¡'t' _:Tr' i$ e- 

J,l' 'VSlly . .c ̀ f°<<°:` J , 
\ e ° 

M7 ti than 
^ ,. 

Phillips, slotted and hex screwdrivers, 
hex nutdriver blades, and a selection 
of handles and other specialty blades. 
The tool case is covered with a 
leather -grain fabric, and holds a re- 
movable pallet and tray with see-thru 
plastic tool pockets. 

CABLE CUTTING TOOL 148 

A new tool designed for "ring" cut- 
ting of the sheathing on inside type 
plastic, fabric or rubber covered cable 
is now available fromP.K. Neuses, Inc. 
Most practically suited for the inside 
type 3/16 in., 3/8 in., or 1/2 in. cables, 
the new tool will also handle thin 
sheathed cable up to 1 in. diameter. To 
use, the cable is pushed into the tool 
and against a spring, and then by ap- 
plying hack pressure, the cable is held 
firmly against the cutting blade for 



the ring cut. An accurate .031 in. deep 
cut is made as the tool is rotated 
around the cable. It weighs only 3 
ounces"' 

TV WAVEFORMS 
continued from page 21 

dual -beam, and vector oscillo- 
scopes are given. A wide range of 
oscilloscope measurements are 
simplified by this book: modula- 

tion, distortion, gain, phase, fre- 
quency, frequency response, 
transistor characteristics, etc. All 
of this is topped off by a whole 
Chapter on troubleshooting the 
scope itself. 

CONTENTS: Electrical Meters- 
VOM - Meter Specs - VTM- 
EVM - Accessories -EVM Mea- 
surements - Troubleshooting 

with the EVM - Stage Testing - 
Component Testing - Voltage 
Analysis - Waveform Analysis - 
Scope Circuits and Controls - 
Synchronization - Square -Wave 
Testing - Response Curves - 
Widehand Scope -Triggered 
Sweep - Dual Trace - Vector - 
scope - Vectorgram Interpreta- 
tion - TV Waveforms - TV 
Troubleshooting. 

DELCO'S STATE OF THE ART 
continued from page 47 

noise whic_z manages to get by coil L1. 

IC & Module Voltages 

The voltages which should appear on the pins of the 
three ICs and the DM -48 component package used in 
the Chevette radio are listed in an accompanying 
chart. 

DELCO'S NEWEST RADIO/TAPE UNIT 

The block diagram of Delco's latest AM/stereo-FM 
radio and tape player package is shown in Fig. 6. 

This unit employs a relatively sophisticated diode 
gating system to select audio from any of three 
sources: tape player preamps, AM radio or stereo -FM 
radio. 

The AM and FM tuner/IF/detector sections used in 
this combo unit are similar to those in the Chevette 

radio. The principal difference in the FM radio sec- 
tion, other than the addition of a stereo decoder IC 
(ICSD in Fig. 6), is the use of dual varactors (variable 
capacitance diodes) to tune the RF amplifier tank 
circuits. The control voltage for the varactors is de- 
veloped from the AFC voltage by a special DM -43 IC 
(ICDA in Fig. 6). This type of frequency control has 
been used to tune FM local oscillators since the incep- 
tion of car FM receivers. 

Another significant design difference beween this 
combo unit and the Chevette radio is that the com- 
plete audio amplifier section in the combo unit, in- 
cluding the audio output stages, is contained on two 
ICs, one for the right channel and one for the left, as 
opposed to the outboarding of the discrete audio 
power amplifier in the Chevette radio. 

NEXT MONTH: "Audio Output Defects in Car 
Radios. 

FOR INNOVATIONS IN LOW-COST TEST EQUIPMENT, THINK HP 

Here's a professional 80 MHz counter for $295: 
The HP 5381A counter covers 10 Hz to 80 MHz and 
combines economy with lab quality and performance: 
Sharp seven -digit LED readout. High stability 
internal time base. 25 mV sensitivity. Three -position 
input attenuator. External oscillator input. Ratio 
measLrenlent capability. Extremely rugged cast 
aluminum case. 
Ideal for applications such as production line testing, 
service and calibration, frequency monitoring, 
education and training. 

rr. 

Go lo 225 MHz for just $4951 
The HP 5382A has all the features of the 5381A, 
plus 8 digits and a 225 MHz frequency range. 

Or go all the way to 
520 MHz for $7951 
The new LIP 5383A does it. You get 9 digits, fused input 
and direct counting as well. 
All three come with full instrumentation warranty. full 
service support; all meet IEC safety specs. For more 
information call your nearby HP field engineer. Or, write. 

024060 'Domestic USA prices only. 

LINE 
CNI IN) 

=1 _ 0 1 ' 
1 

0 I_ 
1 1_, ,I I ' 1_I 

GATE TIME 
Is 1:N4 

Is .N! 

IOE NI 

ATTENUATOR 
XI 

X10 

X100 

INPUT 

/$ 
,1411 

}-7 f i'f53e1A 80MNa FREOUENCY COUNTER NE ISLET TPACKARO 

HEWLETT PACKARD 

Sales and service from 172 offices in 65 countries. 
1501 Page MNI Road. Palo Alto. California 94304 
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CLASSIFIED 
RATES: 352 per word: 450 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. 

Business Opportunities 

REBUILD PICTURE TUBES: Save 50 to 
75', by rebuilding your own picture tubes. 
You can purchase a plant from us to rebuild 
from one to 50 tubes per day with one week 
of schooling and follow up instructions in 
your plant. Factory Outlet, 951 E. Hudson 
St., Col umbus, 01-143211, 614-263-0645.Tr 

TV SHOT'S needed to repair and update 
master antenna systems with new 
patented method. I will train you. No com- 
petition. You will be one ofa select number 
directly under my technical assistance by 
WATS telephone. Send resume and credit 
references: Melvin Cohen, Television 
Broadcast Engineer, May Company Build- 
ing, 3651 Prospect Avenue, Riviera Beach, 
Fla. 33404. Enclose 130 addressed en- 
velope. Be patient for my reply. 4,76 

BUSINESS FOR SALE. T.V. Sales & Ser- 
vice. Zenith Franchise. For more informa- 
tion contact Harold Schumaker, Box 265, 
Whittmore, Iowa 50590. 6 76 

r- 

I L 

ADVERTISING PACKAGE FOR TV 
service shops. Inexpensive eye catching ads 
contain personal message from you -build 
customer confidence. Keeps your name be- 
fore the public weekly. PROVEN RE- 
SULTS. Thirty ads with instructions. 
$19.95. Sample $1.00 refundable. TV TIPS, 
430 South Jefferson, Lebanon, Mo. 65536. 

14-76 

TV Repair Shop on Wheels franchise 
available. We supply 1'2 ton step van, fully 
equipped. Low investment. Excellent in- 
come. Technicians must have at least 5 
years field and 2 years formal training. 
Write to M.R.S. Electronics, 1616 Hinckley 
Road, Orlando, FL 32808. 6/76 

Manuals and Periodicals 

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 -56, Syracuse, N.Y. 13206 TF 

Construction Plans 

SURPRISE! Free Catalog! WE SELL 
THE MOST UNUSUAL CONSTRUC- 
TION PLANS USING NUMERICAL 
READOUTS!! Digital Plans: Capacitance 
Meter, VOM, Frequency Counter, Oral 
Thermometer, Automobile Tachometer, 
Speedometer, Sobriety Tester. ALSO: Ten 

send 
...write 

a message... 
here. 

1. Number of insertions: (circle) 1 2 3 6 12 

2. Start with (month) .. issue (Copy must be in by 1st 
of month preceding) 

3. Amount enclosed: $ 

PAYMENT MUST ACCOMPANY ORDER WE'LL BILL RATED FIRMS NO AGENCY 
COMMISSION 

NAME COMPANY 

STREET 

CITY STATE ZIP 

MAIL 
Third 

RATES: 

COPY 

Ave., 
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TECHNICIAN/DEALER 

35 

Number. 
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FOR AD(S) 

New York, 

per word; 
Minimum 

inch, 1 inch 

TO: ROZ MARKHOUSE, 

N.Y. 10017 

45C per word 
$10.00.charge. 

minimum. 

Bold 

Electronic 

Face Type. 
Classified 

CLASSIFIED 

Technician/Dealer, 

Add $3.00 
Display Rate 

if you 
billed 

757 

J 
wish Box 

$40.00 

Band Graphic Equalizer, LED Volume In- 
dicator, Human Pluse Tachometer, TV 
Video Ping-Pong Game. PLAN SETS are 
$3.49 each or ALL eleven for only $15.98 
Airmailed Postpaid! GREEN BANK 
SCIENTIFIC, Box 100X, Green Bank, 
W.Va. 24944 TF 

JAPANESE TRANSISTORS -All Transis- 
tors Original Factory \lade. Free Catalog. 
West Pacific Electronics, Box 25837, W. 
Los Angeles. C \ 90025. '276 

SURPRISE! SURPRISE! Digital Piano 
Tuning Device tunes ALL musical instru- 
ments Accurately! Perfectly! Inexpen- 
sively! Tuner Construction-Piano Tuning 
Instruction PLAN SET Complete $12.98 
Airmailed Postpaid! Moonlighting quickly 
repays $40 electronics investment!! 
GREEN BANK SCIENTIFIC, Box 
100W, Green Bank, WV 24944. TF 

For Sale 

TV FLY -BACK TRANSFORMER ANI) 
YOKE TESTER. Save time, money; Pre- 
vent miss -diagnosis on TV repairs. Full in- 
structions included. $69.95. Free litera- 
ture. Guaranteed. Discount Electronics, 
Box 1535, Pinnellas Park, FL 33565. 6/76 

BURGLAR ALARM DIALING UNIT 
automatically calls police. $29.95. Easy to 
program and easy to install. Free litera- 
ture. S&S Systems, 5619-E St. John, Kan- 
sas City, Mo. 64123. (8161 483-4612. 5,76 

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. \Vest Long 
Beach, N.J. 07764. TF 

For Sale-Tektronix Scope 465 Option 5 
Dual Trace-Video Sync, Original Owner. 
Less than 20 hours use. $1,500. Call area 
516-585-9060. 5/76 

TELEVISION 
PICTURE TUBES 

STOP... 
Don't junk that television set. ASE manufac- 
tures the world's most complete line of tele- 
vision picture tubes. No other company offers: 

Over 1700 types of television picture tubes. 
Most types immediate delivery. 
Transportation in the Midwest-paid; 1/2 

transportation paid in other states. 
Tubes for Old or New Models. 
Complete line of both black & white and 

color. 
Full 2 -year factory warranty. 
Lowest prices anywhere. 
Finest quality. 

Write today for more information. 

Allied Sales & Engineering, Inc. 
Dept. 21, Pimento, Ind. 47866 

Telephone 812.495.6555 
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Convert black/white TV to Color: experi- 
ence not neccessary. $3.00 (refundable). 
Tayo Paul, 980 Greene Ave., Brooklyn, NY 
11221. 7 76 

Classical LP records, unscratched, 
Bought -Sold. Classical Record Exchange, 
583 6th Avenue, San Francisco, CA 
94118. 5,76 

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. 

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

Late model Color TV's (some with minor 
problems) for $10.-$20.-$30. All you can 
use. Simple, legal system makes $100. plus 
per day for TV techs. Detailed plans, in- 
structions, $10. P.P. Money back if not 
satisfied. Economy TV Rentals, Box 2890, 
Denver, CO 80201. 5,76 

COLLECT YOUR OVER -DUE BILLS - NO COLLECTION FEES. Unique, ef- 
fective collection system. Satisfaction 
guaranteed. Free guide. Audit Controls, 
Inc., 103 Brookside Ave., Fair Lawn, NJ 
07410. TF 

DYNACO-A-R-TRANSISTORS, REPAIR 
BOARDS & UNITS SPEAKER SERVICE. 
SEND FOR PRICES AND DETAILS: 
BEAR ELECTRONICS -177 -E -HILL - 
CREST ROAD, MT. VERNON, N.Y. 
10552. 5 76 

For Sale-Sam's Photofax 142-1332 with 
four cabinets and Zenith literature. Steve 
Huffman, 50A West Campus, Big Rapids, 
MI 49307, 616-796-6635. 5,76 

Wanted 

Wanted -TV sales and service business. 
Will also work with option to buy. Southern 
area. G. Ganzer, 1423 Chicago Avenue, 
Bay Shore, NY 11706. 4 76 

ELECTRONIC 

TECHNICIAN/DEALER 

is not responsible for 

any of the items, 

plans, courses or 

quality of products 

offered through our 

classified section. 

Workman Electronic 
Products, Inc. 

Is Proud To Announce 
The Acquisition Of 
The Commercial 

Products Division Of 

I?R 
INTERNATIONAL 

RECTIFIER 
Sern,ConduCtar ChveS,on. 

"The purchase of the IR 

line of dealer service and 
retail products gives 
Workman one of the 

broadest lines in 
this market:* 

ROBERT GOLDSTEIN 
President 

Il'orhmun Llectronic Products, Inc. 

Workman 
ELECTRONIC PRODUCTS, INC. 
Subsidiary of IPM Technology, Inc. 

Post Office Box 3828 
Sarasota, Florida 33578 

Post Office Box 5218 
Redwood, California 94063 
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endeco 
soldering & 
desoldering 
equipment 

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 I 

KITS 

moo` Everything needed 

r to solder or de - 
solder or both. All 1. in a handy lifetime metal 

box with hasp. 

See your distributor or write... 

Enterprise Development Corp. 
5127 E. 65th St. ! Indianapolis IN 46220 

PHONE (317) 251-1231 

...for more details circle 111 on Reader Service Card 

.J 

SEND FOR OUR BIG 

REE WHOLESALE 
CATALOG 

s FOR DEALERS ONLY! 
We do not sell the consumer! 

'I 

a 
1 

:E: ÁÁQ 
, 

Save on 
thousands of audio, 

and electronic parts, 
test equipment and accessories. . IEC - MULLARD 

'.MSI MINIMUM 10 

POPULAR 6GH8 
ORDER No. X 114 

SEND CHECK WITH 
ORDER - WE PAY 
SHIPPING CHARGE 

QUALITONE INDUSTRIES, INC. 
17 Columbus Avenue, Tuckahoe, N.Y. 10707 
Please send FREE Catalog to: 

Name 

Company 

Address 

City State/Zip 

...for more details circle 123 on Reader Service Card 
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103 American Technology Corp. ...9 
105 Arrow Fastener Co., inc. 12 

106 B & K Division, Dynascan 21 

107 Charous & Niebergall, Inc. 50 

135 Color Tube Centers 46 

108 Dana Laboratories, Inc. 45 

109 EICO Electronic 
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110 Elenco Electronics, Inc. 50 
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Corp. 50 

112 Fordham Radio Supply 
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113 Ford Motor Company 39 
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Renewal 1, Cover 3 

114 Hewlett-Packard 47 

115 Jerrold Electronics 
Corp. 43 

116 Leader Instruments Corp. 31 

117 Motorola Semiconductor 
Products, Inc. 2 

118 Mountain West Alarm 

Supply Co. 

119 National CB Theft and 
Recovery Bureau 7 

120 Neuses, Inc., P.K. 45 

121 Perma-Power Co 8 

122 Poly Paks Inc. 37 

102 PTS Electronics, Inc Cover 2 

123 Qualitone Industries, Inc. ....50 
124 Quasar Electronics Corp. 35 

125 RCA-Accessories 28 
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RCA-Picture Tube 

Distributor 14, 15 
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128 Sperry -Tech 46 

129 T & T Sales Co. ..44 
130 Triad-Utrad 9 

104 Triplett Corp. Cover 4 

131 Tuner Service Corp ..5 
132 Wavetek Indiana, Inc. 41 

133 Winegard Co. 25 

136 Workman Electronic 
Products, Inc. 49 

46 

APPLIANCE 
REPAIR 
BOOKS 

-2' 
Written in easy -to -understand language by 
experts in the service field with illustrations 
and diagrams! Acclaimed by instructors 
and professionals alike! How to diagnose 
and repair refrigerators, air conditioners, 
washers, dryers, ranges, dishwashers, vacu- 
um cleaners, motors, water heaters, coffee - 
makers, hair dryers, food mixers, can open- 
ers, steam irons, floor polishers, lawn care 
appliances, electric knives, electric and dig- 
ital clocks, fans and many others. Also, 
fundamentals of solid state, setting up a 

shop, using test equipment and a lot more. 
Only $2.65 to $4.90 each. 

SEiVB FOR FREE 
DESCRIPTIVE PR/CE UST 
C & N, Dept. ET 

5841 W. Montrose Avenue 
Chicago, Illinois 60634 
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DELUXE DIGITAL COLOR 

CONVERGENCE GENERATOR 
10 ROCK SOLID PATTERNS 

ALL IC COUNTDOWN CIRCUITS 

QUARTZ CRYSTAL OSCILLATORS 

2 FULL YEARS' WARRANTY 

DiGnAl CONVERGENCE 
GENERATOR a, ® 

m 
nni 

DOTS 

ELENCO MODEL 
SG 193 

MODEL SG -150 $7595 

88 
Elenco Electronics Inc. 
,.m- C.,..rc. Uwe., 

III 

MODEL 

SG -100 

ONLY 

$5995 

2 Patterns: 20 x 16 Crosshatch, 320 
Dots, weight only 11 oz. 

WRITE OR CALL FOR DETAILS 

ELENCO ELECTRONICS INC. 
1928 Raymond Dr., Northbrook, IL 60062 

13121 564-0919 
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Sylvania 
solves the problems 

of old age. 

If you still have sen- 
timental attachments 
for your old color test 
jig, Sylvania has attach- 
ments for it, too. 

Our attachments 
put your old test jig 
back to work on the 
latest high voltage, hy- 
brid and all solid-state sets. 

For example, our CK2000 
and CK2001 regulators will 
adapt your present jig tc 
safely handle up tc 35 kV. 
The CK2000 comes witl- 
an anode voltage meter 
and three range program- 
mers covering 19-26 kV 
25-31 kV and 27-35 kV. The CK2001 
has all the same features as the 
CK2000 without the anode meter. 

.11 

ii 

- - s 

If your present jig 

4e), 
handles only tube 

sets, attaching the 
.a= Rig -A -Jig' CK1900X 
th will improve itsversatil- 

e) ity to handle solid-state 
2-1¿,;:.:,;:?' :- ` and hybrid sets as well. 

-_ 

- 
But most important 

I of all, we don't let any 
of our test equipment 

grow old. Our com 
plete line of cables and 

adapters comes out 
almost as soon as the 

new sets do. A continu 
ally revised set-up manual 

shows you which adapters to 
use with which set. 

¡ By updating your present jig, 
zi/jylvania is giving it a longer lease on life. 

'Jr, See yo.ar Sylvania distributor today. 

We're helping you make it. 

Eil3 SYLVANIA 



The new 60-U! 
Another Super-VOM from Triplett 
with 50 ranges, 1'/z% DC accuracy... 
only $130. 

This portable precision VOM has 50 separate ranges 
and 11/2% DC accuracy for stringent communications 
or computer design work. And, it's priced right for 
exacting industrial or service work, too. 

A large "easy reader" 41/2" mirrored scale eliminates 
parallax, and just a flick of the multiplier switch 
enables you to take more readings at the upper por- 
tion of the meter scale for greater accuracy. 

1. Super-safe-Designed to most rigid safety stan- 
dards to prevent explosive arcs in high energy circuits, 
up to the 2 Amp/1000 V (20 kW) fuse capacity; com- 

pletely insulated with newly designed safety leads. 

2. Burnout -proof - Protected by diodes and un- 
usual three fuse arrangement including 1/8 Amp, 1 

Amp and 2 Amp/1000 V fuses, up to maximum protec- 
tion level provided by the 2 Amp/1000 V (20 kW) fuse. 

3. Drop -proof- Virtually indestructible for an acci- 
dental drop up to a five foot height with deviation 
from stated accuracy not exceeding ±4%. 

50 Ranges - Including 16 VDC ranges from 150 mVto 
1000 V; 10 VAC ranges from 3 V to 1000 V; 10 DC 

current ranges from 50 p A to 1000mA; 6 resistance 
ranges from 1K to 100 Meg (6 ohm center scale); 
and 8 dB ranges from -20 dB to +52 dB. 

Call your Triplett distributor for a demonstration. 

m TRIPLETT 
BLUFFTON, OHIO 45817 
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